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to CMU afterservingat NSF

Algol 60, Bliss, Pascal and Ada.

Nico Habermann was a
“visionaryleaderinHPCC”

A. Nico Habermann, an internationally renowned computer scientist, died of
an apparent heartattack Aug. 8 at his Pittsburgh home. He was 62.

Habermann served asassistant director of the National Science
Foundation’s Computerand Information Science and Engineering Directorate.
He commuted regularly from Pittsburgh to Washington, DC.

“We are shocked and saddened by the sudden death of our colleague and
friend,” said NSF acting director Frederick Bernthal. “He was a visionary
leader in high-performance computing, networking and information infrastruc-
ture. He will be missed; but his legacy of excellence and leadership at NSF will

Habermann came to NSF from Carnegie Mellon University, where he had
served as dean of the School of Computer Science. He had taughtat CMU
since 1969, became head of its Computer Science Departmentin 1979 and
founded the School of Computer Science in 1988. He had planned to return

Habermann isknown for hiswork in programming languages, operating
systemsand software engineering. He helped implement languages such as

AtNSF he led many CISE programs: Computer and Computation
Research; Information Roboticsand Intelligent Systems; Advanced Scientific
Computing; Microelectronic Information Processing Systems; Networkingand
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House passes NIl Act

By Juan Antonio Osuna

CRA Staff

The House passed the National
Information Infrastructure Actof 1993
onJuly 26 with a sweeping 326 to 61
vote.

Introduced by Rep. Rick Boucher
(D-VA), billHR 1757 expands the
High-Performance Computingand
Communications Act of 1991 to bring
libraries, local governments, schoolsand
health care providersonto national
computer networks.

Representativeswho oppose the
bill said telephone, cable and electric
companiesalready are building net-
works, making governmentinvolve-
mentunnecessary. All but one of the 61
memberswho opposed the bill were
Republicans.

Backers of the bill said the federal
governmentplaysacrucial rolein
spurringcommercial R&D andin
bringing network connectivity to public
institutionssuchas libraries, schools
and local governments. The bill also
authorizessubsidiesfor network users,
not network providers.

Thistension between publicand
private sectorssurfaced most dramati-
cally during markupsin June before the
Science, Space and Technology
Subcommittee on Science. Debate
surrounded the bill’s provisionsto limit
the use of the National Research and
Education Network—atestbed network

WhatrolewillCS research community
playin shaping federalscience policy?

By Edward D. Lazowska
The Federated Computing Research
Conference (FCRC'93) in May
featuredalively two-hour “town
meeting” devoted to federal science
policy and the role of the computing
research community in shaping that
policy.

Science policyischanging. The
implicit contract between the federal
governmentand university researchers,
inwhich most “interesting” research
was supported in return for contribu-
tionsto health care and defense, existed
for nearly 50 years but now is null and
void. The contract was the victim of the
end of the Cold War, the growth of the
federal deficitand the widespread
perception that research requires
oversightto control costsand increase
relevance. The new contractisstill
beingwritten, butitis likely tofocuson
issuessuchaseconomic vitality,
improvementsin the quality of lifeand
the sustainability of the nation.

Thisis not so bad for the comput-
ing research community. Computingisa
key technology for those providing
services, governing the nation or
practicingscience and engineering. The
accomplishments of the computing
research community and our central

roleinthe future social and economic
vitality of the nation are becoming
widely recognized in policy circles. After
years of being on the outside lookingin,
the community suddenlyfinds itselfat
the center of the national science policy
debate, with enormous possibilitiesand
enormous responsibilities.

Hub of activity

CRA isat the hub of thisactivity.
Theassociation has metamorphosed
several times over its lifetime, most
recently inthe late 1980s when the
Board of Directors, anticipating these
critical policy shifts, created a profes-
sionally staffed office in Washington,
DC. Following policy issues isa major
activity for Fred W. Weingarten, CRA's
executive director, who is assisted by
Juan Antonio Osunaand advised by the
board, and particularly the Government
Affairs Committee. CRA, witha
currentmembership ofabout 175
industrial computing research laborato-
riesand academic departments of
computer science and computer
engineering, representsand informsthe
computing research community.

In the past few years there have
been several science policy debatesin
which the computing research commu-

nity playedasignificantrole. In 1991
CRA appeared before the House
Science, Space and Technology
Subcommittee on Science to testify on
thatyear’s High-Performance Comput-
ingand Communications Act. Thisyear
the same subcommittee actively
solicited CRA'sadvice duringthe
drafting of the National Information
Infrastructure Act of 1993 (formerly
known as the High-Performance
Computingand High-Speed Network-
ing Applications Act of 1993), invited
the association to testify on the bill (See
Page 8) and involved usin some key
post-testimony negotiations concerning
the fate of the National Research and
Education Network (NREN). CRA
forged anumber of importantalli-
ances—with the Computer Systems
Policy Project (aninfluential group of
the CEOs of the 13 largest computer
manufacturers), the American Library
Association (playingamajor roleinthe
NREN debate) and others.

Community involvement

At the town meeting, | emphasized
the importance of local and national
involvement by the computing research
community. Contactingyour elected

Continued on Page 5

expected to reach gigabit speedsin the
next fewyears.

Representatives from the regional
telephone companiesand the research
and education communities, including
CRA, deliberated over language
limiting use of this testbed, the only
portion ofthe Internet that is federally
subsidized. The telephone companies
expressed fear that federal support
coulddilute their pool of potential
customers. Research and education
groupsargued that federal support
would do the opposite by encouraging
high-tech markets.

Inthe end, the two groups
hammered outand agreed to the
following language:

“The federal testbed networks shall
not be used to provide network services
thatare not related to [the mission of
the testbed] and that could not
otherwise be provided satisfactorily
usingcommercially available network
services. Determination of satisfactory
availability shallinclude consideration
of geographic access to and affordability
ofservice, and timelinessand technical
performance standardsin providing
services.”

Harsher restrictions proposed by
the telephone companieswere added to
the Senate version of the bill (S4)
duringaMay 25 markup. “Language
hasbeen added to thissection to clarify

Continued on Page 9
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Opinionsand Letters

“Just-in-time”gra  duate education

By Daniel W.
Lewis
Computing has
been described as
one of the most
rapidly evolving
fields of our time,
with technology
cyclesasshortas
2.5years. Just consider some of the
many technologies that have been
introduced or have become popularin
the last 10 years: graphical user
interfaces, reduced instruction set
computingarchitectures, functional
programming, expert systems, neural
networks, distributed systemsand
object-oriented everything.

Theintroduction ofanew
computing technology aboutonce every
twoyears has had a pronounced effect
onindustrial hiring trends. It exacer-
batesacompany’s need for short-term
competitive advantage. Italsoencour-
ages hiring people experienced in the
new technology, rather than spending
up to 18 monthstraining someone.

Asaresult, employersincreasingly
areasking for people with experience.
And in some cases, they hire inanew
technology areawhile simultaneously
laying off employees trainedin older
technologies.

Traditional continuing education
programs have not satisfied the need for
training. As Computing the Future [1]
pointsout: “Many universitiesand
CS&E departmentsignore continuing
education...partly because ofavalue
systemthat placessuch educationat the
bottom of the list of valued activities.”

Thereisreason tobelieve that
studentsand companies often share this
value judgment, probably because of the
variable quality ofinstruction, casual
admission criteriathat do notguarantee
the necessary background and a typical
lack of assessment.

Some employerseffectively
discourage continuing education with
aneducation policy that provides
reimbursement only for course work
that leadstoadegree. Employeesin
these companiesultimately enrollin
part-time master’s programs to get
advanced technical training.

Eventhoughauniversity may have
intended its master’stobe atraditional
scientific degree, many of these students

areactually usingitasa“professional”
degree.

Ifit takes as long as five years to
complete a part-time master’sdegree,
how well does such a program satisfy
industrial needs when new technologies
are emerging every two years? And how
canwe improve our part-time master’s
programsto provide more relevant
professional education in the face of
such rapid change?

These questionsare particularly
poignantin high-technology centers
suchas Silicon Valley, where many
employeesareenrolledin part-time
master’s programs. The Software
Industry Coalition of the Joint Venture
Silicon Valley initiative hopestofind an
answer by hostinga Symposiumon
University—Industry Cooperation to
“encourage interaction between
companiesand universities, tounder-
stand education needs of the industry,
identify potential areas for collaborative
research in software engineering, and
share information on new areas of
technical development.”

LindaPierce putitbestin Comput-
ing Professionals [2] when she said, “We
don't know how to do this, but our
objective isto have just-in-time skills.” |
interpret thisto mean that part-time
studentsshould be able to develop
competency inanew specialization
withinoneyear.

Although thiscan be accomplished
within the electives of a part-time
master’s program, students often take
electivesand core requirements mingled
together, thus developing the specializa-
tion overamuch longer period of time.

Consider instead a professional
master of computing degree based on
sequential completion of three gradu-
ate-level certificates. Each certificate
would consist of 10 semester or 15
quarter units of course work that
correspond toastructured concentra-
tioninaparticularsubjectandinclude
acapstone projectasademonstration of
competence.

Certificates could be introduced,
revised or discontinued as needed to
match technology trends. One can
easilyimagine certificates relevant today
in object-oriented systemsand software
engineering, distributed systemsand
parallel processing, artificial intelligence
and expert systems, advanced tech-

niquesin digital systemsand high-
performance computer architecture.

Although many continuing
education programsalready offer
certificate programs, programssuggested
here would use graduate courses
earningacademic credittowarda
master’sdegree.

Suchapart-time master’s program
offersseveral advantages overamore
traditional program. By concentrating
on afocused sequence of course work,
each certificate program providesa
faster return on investment for both
studentsand theiremployers.

Like the “exhibitions” proposed by
Peter Denning [3] atsignificant
milestonesin hismodel of education, a
certificate-based master’s degree would
improve student motivation because of
aclearer relationship between course
work and short-term goals. Because
individual faculty members most likely
will identify closely with one or two
specializations, they will be more likely
totake anactiveroleinthe correspond-
ing certificate curriculum.

Santa Clara University is offeringa
new certificate program, “Advanced
Studiesin Software Engineering,” that
earnsgraduate academic credit. We
have metwith several Silicon Valley
companiesto tell them about this
program, and the reaction hasbeen
overwhelmingly positive.

We anticipate asimilar demand for
certificatesin other specializations,
perhaps ultimately leading to future use
ofacertificate-based professional
master’s programas outlined above.
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Letters to the Editor

Itis too soon to make

systers anopen forum

Editor:

Inhisarticle, “How Can Men Help
Expand the CSPipeline?” (May CRN,
Page 3), Michael Fischer argued that
thewomen-only mailing list, systers,
should be an open forum. Such an
action would be premature. | was one of
ahandful of menwho registered for the
CRAWorkshop on Academic Careers
for Women held in May. Men were not
excluded from thisworkshop, but many
probably felt attending it wasworth

neither the time nor money, or perhaps
they felt uneasy at the prospect of being
insuch aminority. The workshop was
open to those willing to make the effort.

The problem with making systers
an open forum s that it is too easy for
less-committed mento be involved
electronically. Ittakes very little time or
money to send E-mail, and the social
constraints of ameeting hall are absent.
Such aforumwould attract menwho
simply are looking for agood argument,
orworse, menactively opposed toequal
opportunity forwomen. The resulting

levels of rhetoric would discourage
participation by many of those who
currently are active onsysters. There
aremany placeson Usenetwhere the
status of women can be discussed in an
open forum; none of these can function
like systersand related lists.

I, too, look forward to being able to
observe onsystersand perhapseven
participate. But lamwilling towait
until laminvited.

Prabhakar Ragde
Associate professor of computer science
University of Waterloo
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By Joseph O’'Rourke

The participation of womenincom-
puter science and computer engineering
(CS&E) declines throughout the length
of the academic pipeline. Thisoccurs
from high school through graduate
school and through the professorial
ranks. Although roughly equal numbers
of young women and men take com-
puterscience coursesin high school,
women receive about 31% of the
bachelor’'sand 28% of the master’s
degreesand about 11% of the doctor-
atesincomputer science and computer
engineering. At the assistant professor
level the 1991-92 CRA Taulbee Survey
showed asmall increase in the number
of women, up to 13% from 10% in the
previoussurvey [GM91]. The other
numberswere notsoencouraging. The
decline in the number of women
continuesinother placesin the
pipeline. The survey showed that the
percentage of female CS&E associate
and full professors to be just 8% and 4%
in1992.

The CRA Committee on the
Status of Women developed the
Distributed Mentor Project?to address
one of the stagesin the pipeline with
greatestdecline in female participation.

The goal of the projectis to
increase the number of women entering
graduate school in computer science
and computer engineering by involving

1The 1989-90 CRA Taulbee survey [GM90]
reported 9% CS&E female assistant professors.
The latest data for CS without CE is 12%, 14%,
9% and 5%, for Ph.D.s and assistant, associate
and full professors respectively [S93]. Thisis
about 1% higher than with CE included.

2The original idea for the project is from Nancy
Leveson and Maria Klawe, in a December 1991
NSF proposal from the CRA Committee on the
Status of Women in Computer Science (CDA
9103163).

Expanding the Pipeline
Mentoring project targets female undergrads

theminresearchatauniversitywitha
female mentor and thereby inspiring
themto apply tograduate school. The
mechanism matches female under-
graduateswith female university
professors forasummer of research.

Almost noone questionsthe
importance of mentoring for initiatinga
scientific career. Whether same-gender
mentoring is more effective than cross-
gender mentoring ismore controversial.
Arecentstudy concluded that “there
appearsto be nostrongevidence, other
thananecdotal accounts of individual
cases, that the presence of femalerole
models hasasignificantinfluence on
career choices” [YS92]. Yet the
anecdotal evidence iscompellingand
accordswithintuition.

Certainlyamale professor cannot
serve asan effective role model on the
social aspects of the research life. One
female faculty member cautions her
female graduate students never to be
thefirstin agroup to make cookies or

tovolunteer to be secretary foragroup.
More serious advice on balancing
professional rolesand familyand on
travel, conferencesand so on may be
useful and unique to female mentoring.

Ifwomen are most effectively
mentored by women, then the paucity
of women at the high end of the
pipeline (the CRA Taulbee Survey
located only 53 female full professorsin
173 CS&E departmentsin January
1993[S93]) could be constricting the
pipeline atearlier stagesand locking the
proportionsintoastable mixture.
Indeed the CRA Taulbee Survey has
recorded roughly the same percentage
offemale Ph.D. recipientsin CSfor 14
consecutiveyears.

With the assistance of an advisory
committee of 12 researchersfrom
academiaand industry, | preparedand
submitted amentoring proposal to the
National Science Foundationto fund
thisprojecton behalf of CRA. NSF’s
Computer and Information Sciences

Figure 1: The percentage of
women and men in CS&E at
various stages in the pipeline

in1989-92.

The data up to master’s degrees is
taken from the National Science
Foundation’s January 1992 report,
Women and Minorities in Science and
Engineering: an Update. The
remaining dataisfromthe 1991-92
CRA Taulbee Survey. The two
databasesare notentirely compatible.
The NSF data s for 1989, whereas
the CRA Taulbee datais from 1991-
92.NSFincludesinformation
sciencesdepartments, and the CRA
survey includes Canadian universi-
ties. At their point of overlap, the
NSF data shows the Ph.D. percent-
age at 17%, which is shown as dashes
inthefigure.

and Engineering (CISE) Directorate
hasawarded $240,000 to support the
project for two years. Thisfundingwill
be enough to support 20 student/
mentor matches in the summers of
1994 and 1995. The supportissimilar
to the ongoing NSF program to
supplementexisting grantswith funds
for Research Experiences for Under-
graduates, of which 80% went to male
studentsin 1990 [NSF91]. Our
program focuses specifically onwomen
and the mentoring relationshipand
allows people without existing NSF
grantsto participate. Our programis
distributed in nature—most students
will leave their home institution for the
research.

We seek to attract students from
the full spectrum of collegesand
universities, because studentsatsmaller
schools often have nolocal female role
model. With so fewwomen receiving
Ph.D.sin CS&E (126in1992[S93]),
even the limited success of our project
could have asignificantimpact.

We will solicitapplicationsfrom
studentsand from mentors thisfall.
ThedeadlineforapplyingisFeb. 1,
1994, Students will be requested to
include atranscript, have letters of
recommendation sentand discuss their
interestsand special skills. Letterswill
be optional, because some talented
womenwill notyet have made
connectionswith professorswhowould
provide such detailed recommenda-
tions.

Mentorswill send acurriculum
vitae, adescription of their proposed
research projectsand any special skills
required of their students. Both

Continued on Page 5
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Why systers excludes men

By Anita Borg

Theexistence of exclusively female
forumsis controversial, and legitimately
s0. Exclusive forums, such asmale-only
orwhite-only or Christian-only clubs,
have been used to exclude other groups
frominformation and power sharing. As
the founder of systers, alarge female-
only mailing list, | frequently have been
called uponto justify the exclusion of
men and to explain why systers is not
discriminatory in the above sense. |
hope thisarticle generates discussion,
but moreimportant, that it generates
understandingand cooperation.

Increasing the number of women
in computer science and making the
environments in whichwomen work
more conducive to their continued
participationinthefield requiresthe
active involvement of both womenand
men. In particular, there must be
ongoingand productive communication
throughout the field concerning the
unique problems thatwomen face when
theyenter the field and advance. The
fact that women are asmall minorityin
the field resultsin two impediments to
thiscommunication.

First, womenwork almostexclu-
sively with menand have few opportu-
nitiesto create and participateina
community of womenincomputer

science. Second, menwork almost
exclusivelywithmenand have limited
opportunitiesto communicate with
more than a few professional women.

Openelectronicforumscan
improve communication by introducing
women to alarger community but do
nothing to reduce the disparity in
numbers. On the other hand, exclu-
sivelyfemale forums, such assysters, are
aparticularly effective way to connect
women inour field with each other.
These forumsalso ultimately contribute
toimproved communication between
womenand men.

Let me first describe what systersis
andwhatitis not. Systersisaprivate,
unmoderated but strongly guided
mailing listwith adocumented set of
rulesfor participation. The membership
ofthe listincludes female computer
professionalsinthe commercial,
academicand governmentworlds, as
well asfemale graduate and under-
graduate computer science and
computer engineering students. Systers
hasmore than 1,500 membersin 17
countries. The membersformaglobal
community of individuals who other-
wise are physically isolated from each
other.

Systersisacivilized and coopera-

Continued on Page 5
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By C. Dianne Martin

CRA presented the Windows of
Opportunity Symposium for Female
Students in Computingin Washington,
DC, on May 22-23. The symposium
enabled 208 female studentsin
computing from over 100 universities
and collegesaround the country to
come to Washington to learn about
career, research and funding opportuni-
tiesfor female studentsand to network
with other female studentsand leaders
inthefield.

The purpose of the symposium was
tosupportthe National Science
Foundation’sgoal ofincreasing the
number of female graduate studentsin
the computing fields to 45% by the year
2000. The symposium was supported by
an NSF grant and hosted by the George
Wiashington University.

Several outstanding female
researcherswere featured speakers:
Barbara Liskov of the Massachusetts
Institute of Technology, Dianne O’Leary
ofthe University of Maryland, Laurie
Hodges of the Georgia Institute of
Technology, Elsa Gunter of AT&T Bell
Laboratories, Barbara Simonsofthe
IBM Almaden Research Centerand
AnitaBorgof Digital Equipment
Corp.’s Network Systems Laboratory.
Theresearchersdescribed their
academicand career pathsand
discussed their currentresearch.

Halfthe attendeeswere under-
graduates, halfwere graduate students.

Expanding the Pipeline

CRA presents Windows of
Opportunity Symposium

Theundergraduate studentsattendeda
session that featured graduate students
giving presentations on their research.
Thegraduate studentsattended a panel
session, chaired by Andrea Lawrence of
Spelman College, that described the
process of choosing research topicsand
completingaPh.D. degree. Other
sessions covered mentoring, career path
management, the systerselectronic
network, professional societiesand
postersof student research.
Participantswere selected from
nominations made by department
chairsand deans. Attendees came from
computer science, electrical engineer-
ing, computer engineering, information
science and library science departments.
Each attendee isexpected togivea
presentation at their home institution
about the opportunities forfemalesin
computing. A videotape of the sympo-
siumisbeing produced and will be
distributed to all attendees.
Attendeeswere overwhelmingly
positive about the symposium. Many
describeditasalife-changing experi-
ence, and most said they were encour-
agedand inspired to continue in studies
and careersin computing. All attendees
were in favor of holding similar
symposiainthefuture.

C. Dianne Martin was the symposium
chairand isa professor of computer science
inthe Electrical Engineeringand Computer
Science Department at George Washington
University.

Women face many pitfalls

The following are excerpts from C. Dianne Martin’s introductory remarks “Para-
digms, Pitfalls, Power” made at the CRA Windows of Opportunity Symposium for
Female Studentsin Computing.

Thisisan especially excitingmoment for me to stand before this sea of
actual, smiling faces. Up to this point, most of you have existed for me as
virtual voicesin cyberspace. During this opening session you will hear Rick
Weingarten of the Computing Research Association and Nico Habermann of
the National Science Foundation give you their views about the importance of
thissymposium from a national perspective. However, | would like to take the
prerogative of the chair to briefly share my vision for this Windows of Oppor-
tunity Symposium froma personal perspective. I would like to talk about
paradigms, pitfallsand power.

We all know a paradigm is a way of looking at things—a world view that
frames our perception of reality. If | were to go onto the street right now and
ask 20 passers-hy to describe a university computer science student, they
probably would use these images: male, mid-20s, nerd, obsessively focused on
computers, maybe a hacker. If | were to go to any university and ask 20
computer science professors to describe a university computer science student,
theywould probably use these images: male, mid-20s, nerd, obsessively
focused on computers, maybe a hacker. That isa paradigm about computer
science thatisgender-biased, age-biased and behavior-biased.

Now aword about pitfalls. Thefirst pitfall | want to mention is the pitfall
of the “chilly classroom” described by Sheila Widnall. Thisisthe typical
university math, science or computer science class thatis taughtin alecture-
style, highly competitive, mostly male environment where women often feel
isolated, afraid to ask questions and even dumb. Insuch an environment,
women lack role models and asupportgroup.

The second pitfall is one that | call the pitfall of “the typical student.” |
have been teaching computer science for 18 years, and | cannot tell you how
many women | have advised who have started the conversation with the
apologetic phrase, “I'm notyour typical student....” With such aself-view, itis
nowonder women often feel intimidated and lack the confidence to pursue
advanced degreesin computer science.

There are many other pitfalls, such asgender harassment, personal safety
issuesand childrearing responsibilities. But that is not what this symposium is
about. Thissymposium is about power —the power that comes from realizing
you are part of a critical mass that will enable you to smash paradigms and

successfully negotiate around pitfalls.
Continued on Page 5

Tips on how to get funding

By Joan M. Bass

CRA Staff

Atmany universities, success in getting
research fundingis crucial for teachers
seeking tenure. But people new to the
process can take several steps to give
themselvesthe best chance possible at
succeeding.

Researchersshould submit several
proposalsto “cover all bets,” because
notall funding sourcesfinance every-
thing thatis needed foraresearch
project, said Susan Eggers, an assistant
professor of computer science and
engineeringat the University of
Wiashington.

Eggerswas one of the speakers at
the CRA Workshop on Academic
Careersfor Women that was held
during the Federated Computing
Research Conferencein San Diegoin May.
Theworkshopwaschaired by Cynthia
Brown of Northeastern University.

Some agencies have sources of
funding earmarked for principal
investigators only, but much more
money isavailable for collaborative
efforts, Eggerssaid. The type of funding
researcherstry for will depend on how
faralong theyarein theirresearch and
how broad their interestsare.

Researchersshould get to know the
fundingagency’s program director
before they submita proposal. “Techni-
cal schmoozing,” such asintroducing
yourselfataconference and being
persistentabout having the program
director meetwithyou, either at the
conference or back at the office, is
importanttobeingsuccessful, Eggerssaid.

Researchersshould write their
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proposals early so they can take time to
focustheirideas. Theyalso should read
successful proposals, be thoroughly
familiar with the request for proposal
and “followitto the letter,” and submit
the proposal on time, Eggerssaid.

“You are new at thisand you'll do it
badly thefirst few times,” Eggers said.
“Butyou’llshow it to othersand get
feedback” and get better over time.

A proposal should have one
objective and state clearly why your
problemisimportantand, briefly, how
you plan tosolve it. But Eggers cau-
tioned thatyou should not give the
reviewers the nitty-gritty detailsor
information they would not understand.

You have tosell your idea, which
oftenisa hard task for women. You have
toargue your idea and say how your
work is promising, how itis differentor
better than otherapproaches (or
complementary to other approaches),
whatyour unique qualificationsare and
how the resultswill be valuable to the
funder.

Despite your best effort, you may
have your proposal rejected. “Don’'t get
discouraged,” Eggerssaid. “Make ita
learning experience.” She said that
because more people are trying for fewer
dollars, itisgetting harder.

Eggersstressed that researchers
should take the reviews seriously and fix
any portions of the proposal that were
misunderstood before resubmittingit.

Researcherswho get their proposals
funded should cite the funder in papers,
stay in touch with the funderanddoa
good job, because thiswillincrease the
chancesforsuccessin the future.
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Expanding the Pipeline

Mentoring project from Page 3

|  Systers from Page 3 |

studentsand mentors can ask to work with specific individuals to accommodate
established relationships.

Aselection committee will examine the applications in the spring, seekingan
optimal match between studentsand mentors. Anaward of $5,000 per student/
mentor match will support about ten weeks of research during the summer of 1994,
Theapplication and selection process for the summer 1995 projects will start in the
fall 0f 1994.

We expect the research experience to be stimulating. We also intend to foster
true mentoring, going beyond the all-too-commaon exploitation of programming
labor. Researchers might mentor more than one student, but we will avoid over-
extending professors and diluting the mentoring relationships. Ideally, students will
come away with an appreciation for research, an understanding of the university
environment, contactsamong both graduate students and professorswho can advise
themon applying to graduate school and a special relationship with a successful
female computer scientist or engineer who can be amodel, aninspirationanda
resource for yearsto come.

Summer 1994 applicationsare available from the Distributed Mentor Project,
Computing Research Association, Suite 718, 1875 Connecticut Avenue NW,
Washington, DC 20009. For more information, contact Joseph O’Rourke, Depart-
mentof Computer Science, Smith College, Northampton, MA 01063. E-mail:
orourke@sophia.smith.edu.
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| Pitfalls for women from Page 4

Let me ask afew questions:

How many of you are male? (none)

How many of you are in your mid-20s? (about half)

How many of you would characterize yourselves as nerds? (one)

Howmany of youwould characterize yourselvesastotally focused on computers? (one)

How many of you would characterize yourselves as hackers? (a few)

How many of you have experienced a “chilly classroom?” (over half)

How many of you have started a conversation with the words, “l am not your

typical student...?” (about one-third)

How many of you consider yourselves computer scientists? (most of the audience)

Let me tell you something about this group of 208 emerging computer scientists
that I know because I read all of your applications. You all come with the highest
recommendations of your department chair or dean. You are all gifted students, but
you are also musicians, artists, athletes, campus leaders, teachers, librarians, mothers,
grandmothers, community leadersand so on. The truth is that you do not need
computer science as much ascomputer science needsyou. You bringabalanced,
holisticworld view thatis critical to successfully integrating computer technology
intosociety inways thatare appropriate and positive.

I want all of you to burn a picture in your minds of this critical mass of more
than 200 computer science studentswho do not fit the common description ofa
computer science student. You are the computer scientists of the coming decade who
will provide new role models, eliminate the pitfallsand expand the paradigm of
computer science for those who follow.

| FCRC town meeting from Page 1

state and federal representatives ensures that these representatives, and also your
university’s provostand president, are aware of the major science policy issuesand
the critical role computing research plays in the vitality of the nation and of your
region. When making contact, emphasize the positive—the contributions our
discipline hasmade and can make. For advice, talk toyour colleaguesand CRA's
executive director orany board members.

Joseph Traub of Columbia University described the activities of the Computer
Science and Telecommunications Board. CSTB s chartered by the National
Research Council, which is the operating arm of the National Academies of Sciences
and Engineering. William A. Wulf, arecently retired CRA board member, is chair of
CSTB. Juris Hartmanis, another CRA board member, headed the CSTB panel that
wrote the widely discussed report Computing the Future: A Broader Agenda for
Computer Science and Engineering.

Mary Vernon of the University of Wisconsin at Madison discussed her participa-
tion on the NSF Blue Ribbon Panel on High-Performance Computing. Beside
\ernon, only one other core computing researcher—Burton Smith—was appointed
tothis 14-member panel headed by Lewis Branscomb and charged to advise the
National Science Board on how the National Science Foundation should participate
in high-performance computing over the nextfive years.

Continued on Page 7

tive foruminwhich flamingisrare and
personal attacksare actively discour-
aged. Members are asked not to forward
amessage or use itscontents outside the
listwithout the permission of contribu-
torsto the message. Thisrule empowers
our membersand protectsour privacy
by giving each of us control over the
breadth of distribution of our com-
ments. Itisbased onacommon
courtesy that, ifapplied more generally,
would make the netamore hospitable
place for substantive group problem-
solving. Itisnotarule of secrecy.

Systersisnotanalogoustoaprivate
all-male club. Itisdifferent because
women in computer science are asmall
minority of the community. Itis
differentbecause systersis notinter-
ested insecrecy or in keeping useful
information from the rest of the
community. Useful messages regularly
are made public after checkingwith the
contributors. Itisunlikely thatan under-
empowered minority will keep inaccessible
information from the large empowered
majority that has every means of communi-
cation availabletoit. | have not ad-
dressed whether aforum such assysters
would be necessaryinanideal and
egalitarianworld oreveninaworld
similar to our own but with many more
women in computing. When we get
there, we can make that decision.

Thefollowing paragraphsenumer-
ate the reasons for keeping systersa
female-only forum. None of these
benefitsaccrue towomenin other
existing open forums.

Women need a place to find each
other. Within computer science, women
oftenareageographically dispersed and
individually isolated minority. WWomen
rarely have the opportunity to interact
in person with other womenincom-
puter science on any subject. Women
(and men) have many opportunitiesto
interactwith men. Until systerswas
created, the notion ofaglobal commu-
nity of women in computer science did
notexist.

Women need female role models and
mentors. A primary function of women-
onlyinteractionis mentoring. Exposing
women to the full range of significant
interactionsamongwomen, without the
perception of help oradvice frommen,
servesto bolster self-esteemand
independence. Thisincludesexposure
towomen discussing purely technical
issuesamong themselves. Our experi-
ence shows that this makeswomen
more—rather than less—able to
interact professionally with men.

Women need a place to discuss our
issues. Many open forums that focuson
women'sissues suffer fromacommon
problem. Discussions frequently are
dominated by disagreements between
men and women about what the issues
arerather than how to deal with them.
Thisis notaproblem with all men, but
isaproblemwithalmostall such open
forums. Women more oftenshare
common ground thatallows them to get
beyond definingissuesand onto
constructingsolutions.

Women need to discover their own
voice. Discussionamongwomeniis
different from that of women together
with men. Men, evenwhenina
minority and even when well-meaning,
have adifferent style of interaction.

They often dominate discussions. Even
when they do not, the style of a mixed
conversation tendsto be in the style of
male-dominated discussions. Aswomen
understand more clearly what those
differences are and what professional
discourse is like on our own, we will be
better able to bring our voice to open
forums.

I recently received two messages
thatillustrate how systers helpswomen
participate more effectivelyand more
professionally with men.

Aresearcherfromanindustrial lab
said, “When I firstjoined the list a few
yearsago, | was skeptical about the
need for alist specifically devoted to
issues facingwomenworkingin
computer science. Butsince then, |
have become much more aware of the
differences in the ways men and women
interact, and many of the experiences
and views shared by otherson this list
have helped me to better understand
how to function effectivelyinamale-
dominated research environment.”

A university professor described a
change in her students: “The availabil-
ity of the list to our women graduate
students here at [the university] has
had aremarkable affect on our students.
Thewomen are becoming more self-
confidentand more aggressive in their
dealingswith our male-dominated
faculty, many of whomsstill regard
women asout of place in the program.”

Systersis not the only forumin
which concerned women participate. It
isonly astarting place and place of
respite in our journey to equality. Itis
essential that we continue to actively
communicate and participate with men,
that we notbecome isolated from
professional men and that we bring our
issuesto the fore at every appropriate
opportunity. Because most of uswork
exclusively or nearly exclusively with
men, itisimpossible for us to become
isolated from men even if we wish to be.
Because men make up the vast majority
of the field, it would be foolish to
believe that real change could take
place without them.

Toinclude meninsysterswould
take away a vital source of mutual
supportfromwomen. Onthe other
hand, the need for serious discussionin
anopen forum exists. Itbehooves
whoever runssuchaforumtorealize
thatwomenwho have experienced
civilized, productive communicationon
systerswill be for the most partuninter-
estedin participatinginawide open
free-for-all. The commonly applied list-
management principle “ifyou can't take
the heat, get off of the list” will not
work. Ithasbeen tried and has failed.

Theforumwill need astrong
leader/moderator, committed to the
encouragementof productive discussion
andwilling tostop unproductive
argument. I do thisfor systers. While |
have neither the desire nor the energy
torunanother forum, I surelyam not
the only person capable of doingit. |
offer my help and experience to anyone
who iswilling to take on the task.

Itisnot the reluctance of women
orour participationin forumslike
systersthat limitscommunicationand
joint problem-solvingwith men. Itisthe

Continued on Page 13
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New board members elected

RuzenaBajcsy

Computer science professor and director of the
GRASP Laboratory, University of Pennsylvania
Bajcsy hasa doctorate in electrical engineering from Slovak
Technical University in Czechoslovakiaand adoctorate in
computer science from Stanford University.
Bajcsy’sresearch interestsare in the general area of
machine perception—including segmentation, 3-D shape

recognition and multiresolution problems—and how it relates
tothe field of computer vision and extends to other modalities, particularly touch.
SheisaFellow of the American Association for Artificial Intelligence and of the
Institute of Electrical and Electronics Engineers.

Bajcsy is program chair of ICAI-93; amember of the National Research
Council Committee on Computer Science and Telecommunications; amember of
the board that wrote Computing the Future; and amember of National Science
Foundation advisory boards on engineering and on the Computer and Information

Science and Engineering Directorate.

Barry W. Boehm

Computer science professor and director of the
Center for Software Engineering, University of
Southern California
Boehmearnedadoctorate in mathematics from the University of
Californiaat Los Angeles.

Boehm’sresearch interests are software process modeling,
software requirements engineering, software architectures,

software metricsand cost models, software engineering
environmentsand knowledge-based software engineering.

He hasserved as director of the Defense Advanced Research Projects Agency’s
Information Science and Technology Office and the Defense Department’s Software
and Intelligent Systems Technology Office; was TRW'’s chief scientist of the Defense
Systems Group; and was head of Rand Corp.’s Information Sciences Department.

Boehm has served on several editorial boards and has served on the governing
board of the Institute of Electrical and Electronics Engineers Computer Society. He is
an American Institute of Aeronauticsand Astronauticsand IEEE Fellow.

the IEEE Computer Society.

Duncan H. Lawrie

Professor and chair of the Computer Science
Department at the University of lllinois,
Urbana-Champaign

Lawrie hasa doctorate in computer science from the University
of lllinois. His research interests are computer architecture and
information systems. He isan Institute of Electrical and
Electronics Engineers Fellow and has held several positionsin

Lawrie said he would like to use his experience asa researcher and as a past
president of the IEEE Computer Society to help CRA meet the challenge of bringing
together our discipline’s other professional societies to create a powerful voice of
reason to inform the public and our policymakers.

CRA board meets in Washington

By David A. Patterson
TheJuly 1993 Computing Research
Association Board of Directors’ meeting
was held for the first time in Washing-
ton, DC. Given the importance of
representation in Washington for CRA's
goals, we intend to have one CRA
board meeting per year in thisfine city.
Guestson the first day of the
meetingincluded Duane Adams of the
Advanced Research Projects Agency,
Nico Habermann of the National
Science Foundation’s Computerand
Information Science and Engineering
Directorate and William A. Wulf, chair
ofthe National Research Council’s
Computer Science and Technology
Board. Asaresultof the discussion that
evening, we made the following plans:
= The CRA Government Affairs
Committee, under the able direction of
Edward Lazowska, was given the task of
helping the Senate Appropriations
Committee understand high-perfor-

mance computingand communications.

= CRAwill continue itscongres-
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sional policy seminars. InJuly, Leonard
Kleinrock gave a presentation on high-
speed data networks. Nancy Leveson
tentativelyisscheduled tospeak on
software reliability and integrity in the
fall. Our goal is to sponsor two or three
seminars per year to maintain CRA's
visibility with Congress.

= CRAwillreconvenethe “CS&E
Summit,” and invite the presidentsand
executive directorsof CRA, the
Association for Computing Machinery
(ACM), the Institute of Electrical and
Electronics Engineers Computer Society
(IEEE CS), the Society for Industrial
and Applied Mathematics (SIAM), the
American Association for Artificial
Intelligence (AAALI), the Computer
Systems Policy Project, Computing
Professionals for Social Responsibility
and the Computer Science and
Telecommunications Board to meetin
Washington to discussitems of interest
to computer science research with
science policy leaderssuch asthe

Continued on Page 13

Dave Patterson begins
term as CRA board chair

David A. Patterson, chair of the
Computer Science Division at the
University of Californiaat Berkeley,
became the new chair of the Comput-
ing Research AssociationonJuly 1.

The other officers, whowill serve
untilJune 30, 1995, are Vice Chair
Maria Klawe, head of the Computer
Science Department at the University
of British Columbia; Secretary Gregory
R. Andrews, professor and head of the
Computer Science Departmentat the
University of Arizona; and Treasurer
Michael R. Garey, director of the
Mathematical Sciences Research
Centerat AT&T Bell Laboratories. The
CRABoard of Directorselects the four
officers.

CRAwould like to thank its past
board officers. Past chair, John R. Rice,
professor of computer science at Purdue
University, remains on the Board of
Directors, asdoes the past vice chair,
Peter Freeman, dean of the College of
Engineering at the Georgia Institute of
Technology.

CRA's new board members, who
were elected by the association’s
member organizationsto three-year
termsthatbeganJuly 1, are Ruzena
Bajcsy, professor of computer science at
the University of Pennsylvania; Barry
Boehm, professor of computer science
atthe University of Southern Califor-
nia; and Duncan Lawrie, professorand
head of the Computer Science Depart-
mentat the University of lllinois,
Urbana-Champaign.

Four board memberswerere-
elected: Maria Klawe; W, Richards

Adrion, professor of computerand
information sciencesat the University
of Massachusetts, Amherst; John E.
Savage, professor of computer science at
Brown University; and Robert W.
Ritchie, director of university affairs at
Hewlett-Packard Co.

Atpresstime, H.T. Kungresigned
from the board and Patterson desig-
nated Mary K. Vernon of the University
of Wisconsin at Madison as hisreplace-
ment. Vernon isan associate professor
of computerscience. Shealsoisa
member of the NSF Blue Ribbon Panel
on High-Performance Computing.

CRAappreciatesthe timeand
effort contributed by itsretiring board
members: Victor Basili, professor of
computer science at the University of
Maryland; and William A. Wulf,
professor of computer science at the
University of Virginia.

CRAsbylaws state that elections
will be held each spring tofill seats left
open by expiring terms of office or by
resignations. Seven seatswere open this
year. Each CRA member organization is
allowed one vote for each open seaton
theboard.

The CRAElection Committee
puts together aslate of candidates from
nominations made by members of the
computing researchcommunity. In
preparing the slate, the committee seeks
reputable computer researchersand
research administratorswhoare willing
to devote time and energy to CRA. The
committee looksforavariedslatein
termsof researchfield, organization
type, gender, ethnic background and

geography.

CRA chair: A call to action
Issued to CS&E researchers

By David A. Patterson

Inthe waning days of my chairmanship
of the Computer Science Division at
the University of Californiaat Berkeley,
| attended the Federated Computing
Research Conference in San Diego. At
the time I was planning my sabbatical,
with travel as reward for my three years
as Berkeley Chair. Almostassoonas|
arrived, | wasapproached by members
of the Computing Research Association
aboutrunningfor chair.

My reply was: “Why in the world
would I want to do that?”

Theiranswer: “The United States
isforming a new social contract for
research, thefirstsince World War 11
with Vannevar Bush's ‘Endless Frontier.’
Physicsstarted at the front of that line,
and little changed in 45 years. Here isa
chance to help set a new contract that
may last for decades, to reorder the
priorities. And itis computer science
and engineering’schance tomoveupin
thatline, asitdeserves.”

Alas, thisargument had aterrible
flaw—it made tremendoussense. So |
agreed torunand was elected. But if
theargumentappliestome, itappliesto
you asa member of the computer
science and engineering research
community. Thusthisarticleisacall to
action, letting you know that CRA will

be asking for your help atan important
time in the history of CS&E. If CRA
callsasking for help, we are countingon
youtovolunteer.

Thegood news is that CRA has
beenonaroll. Injust three months,
from May through July, we accom-
plishedagreat deal:

* CRA hasbhecome aserious
representative of computing in Wash-
ington. The association influenced the
important Boucher bill (the National
Information Infrastructure Actof 1993)
and isbeing asked for the CS&E
research perspective on other upcoming
legislation. By theend of 1993, CRA
will have sponsored three congressional
seminars.

« The CRAWorkshopon
Academic Careers for Womenwas a
smashing success, with some thinking it
isthe mostssignificant event that they
have attended.

= The Federated Computer
Research Conference (FCRC'93) was
another great successand s likely to
become aregular national event,
offering both quality and breadth.

= The CRA Industrial Research
Workshop at Snowbird in July marked
the beginning of anew CS&E commu-
nity: directors of CS&E research
organizationswho, before the workshop,

Continued on Page 9
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The computational scientistson
the panel were open-minded but were
notwell-informed about the contribu-
tions to high-performance computing
made by academic and industrial
members of the computing research
community.

These panel memberstended to
view capabilitiesin thisareaasthe
product of vendor development efforts.
Vernonand Smith presented fellow
panel memberswithalist of research
contributions, which included reduced
instruction set computing technology;
computer-aided design tools;
multicomputersand the message
passing programming model; shared-
memory architecturesand programming
models; hypercube, mesh, and fattree
interconnectsand routingalgorithms;
SIMD architectures; the data parallel
and SPMD programming models;
vector compiler technology; parallel
compiler technology; Unixand Mach;
lightweight and wait-free synchroniza-
tion primitives; performance debugging
tools; parallel database architectures
and algorithms; parallel optimization
algorithms; and algorithmsand
machine learning technology for
computational biology.

The panelistsbecame convinced
that most high-performance computing
technology is the result of computing
research and that support for computing
researchwasrelevant to the panel’s
charter.

Vernon and Smith emphasized to
panel members that broad-based
advancesarestill required (itis not just
asoftware problem) and that computing
researchersare usersaswell asdevelop-
ersof high-performance computing
technology (advances require access to
prototypes, early commercial systems
and current-generation MPPs).

Vernon also discussed the
activities of the NSF Computer and
Information Science and Engineering
(CISE) Advisory Committee. The
members of thiscommittee are a key
communication mechanism between
the research community and the CISE
Directorate.

CRA'sWeingartenidentified four
major areas of policy activity. Thefirstis
high-performance computingand
communications—hboth retrospectively
(How well are the goals of the HPCC
Actof1991 beingachieved?) and
prospectively (What midcourse
legislative changes could be made to
improve the effectiveness of this
effort?).

Thesecond policy areaisauthori-
zation, particularly the definition of
NSF’sroleinfuturescience and
technology effortsasitwill relate to
otheragenciessuch asthe National
Institute of Standards and Technology.

Thethirdareaisappropriation.
Oncetherightagenciesare authorized
toconducttherightactivities, itis
necessary to fund the initiatives. This
can be difficult because of budget
cutbacks.

Thefourthareais NREN. The
telecommunicationsindustry has
developedanenormousinterestin

Conference News

digital communications. The politics of
continued federal involvement in this
area—an areainwhichtechnology and
the market are created by innovations
from the research community—have
become complex.

Audience participation

More than an hour of the town
meeting was devoted to audience
participation. Many issues were
addressed:

= What constructive roles can
individualsand departments play inthe
science policy arena? One must recognize
the importance of thisactivity, be
willing to serve and support those who
doserve. (Volunteeringasarotator at
NSF isfrequently recommended by
those who have doneso.)

= How can the computing research
community achieve consensus on policy
issues? Thisisacritical topic. Vernon
and othersemphasized the value to the
discipline of combining vigorous
internal debate with a unified and
mutually supportive external presence.
There isno magic formula. We must
think about policy issues, discuss them
with our colleaguesand communicate
with people already active in the policy
arena: department chairsandindustrial
research lab directors, members of the
CRA Board of Directorsand the CISE
Advisory Committee.

= How will basic research fare in the
new climate? The panelists felt that this
questionwasill-posed. Although
researchersincreasingly will be expected
toargue the relevance of their research,
thisis notequivalenttoapolarization
between theory and systems or basic
and applied research. Strong tieswith
industry are emphasized in the new
climate. Technology transferin com-
puter science and engineering already is
quite effective; our field shouldbeina
strong position to make the case for
enhanced research funding.

= What effect will changes in the
computing industry have on computing
research? Audience members expressed
concernabout the downsizingand
refocusing of the great research
laboratories established by companies
suchas AT&T and IBM. Will the new
generation of leadership companiesin
computing (Microsoft, for example)
investasmuchin research and human
resources?

= What should be done about the
tight job market for recent Ph.D. recipients
incomputer science and computer
engineering? Thisquestiongenerateda
spirited discussion. Many are concerned
that the computing research commu-
nity isignoring the lessonslearned in
mathematicsand physics. Audience
memberswere enthusiastic about asking
that faculty and departments publicize
how their recent Ph.D. recipients have
faredin the job market. Itis likely that
CRAwill charteragroup to make
short-termand long-termpolicy
recommendations.

Edward D. Lazowska is chair of the
Department of Computer Scienceand
Engineering at the University of Washing-
tonand chair of the CRA Government
Affairs Committee. E-mail:
lazowska@cs.washington.edu.

IFIP Congress '94 is In
Germany next August

By Wilfried Brauer and Ronald P. Uhlig

Computer scienceisinaperiod of great change. Many questions must be answered
onaninternational scale. The best forum to discuss these and other related issues is
the 13th World Computer Congress, IFIP Congress 1994, which will be held next
Aug. 28-Sept. 2in Hamburg, Germany.

People from around the world will discuss likely developments in information
and communication technologiesand their applications, impactand foundations. Of
evengreater interest, interactions and feedback among these areas will be discussed
insome depth, and action agendas for progress will be presented to the computer and
communications community inamessage summarizing the findings of the congress.

The congresswill offer technical discussions in five tracks. On thefirst day,
Experts Day, keynote speakerswill present their views on the impact of investment
strategies on computer and communications use. They will speak from the perspec-
tive of national strategiesin the United States, Japan and Europe. The addresses will
be delivered by high-ranking governmentand industry speakers. Influential politi-
ciansfrom the European Community and the German government will attend the
opening, aswill the president of the union of German industrial companies.

The trackswill begin with presentations by experts in their fields. In about 25
meet-the-expertssessions, participantswill break into small groups of no more than
50attendeesand one expert. During two Specialist Days, the trackswill continue
with invited and submitted contributions. The five tracks are as follows:

= Hardware, Software and Communications Technology;

= Computerand Communications Applications;

= Impact (the role of computersand communications in solving major world

problems);

= Foundations; and

= TheRole of Information and Communication Technologies for Developing

Countries.

Thesecond part of Congress '94 is designed to stimulate feedback among the
tracks. On Linkage Day, joint sessions between pairs of tracks will address serious
issues related to both areas. To generate interest for this unprecedented approach and
focus the feedback discussions, the International Program Committee has formulated
several key questions. Every congress participantwill have the opportunity to participatein
workinggroupsthatwill develop preliminaryactionagendasfor the issues.

On Message Day, the preliminary action agendas developed by the working
groupswill be presented to participants during a plenary session. This message to the
computerand communications community will discuss preferred directions that
individuals from industry, government and academia can take. Action itemswill be
published as the Congress'94 Message.

More information isavailable from the following sources:

= Gopher (see IFIP under International Organizations)

« LISTSERV: LISTSERV@CEARN; PostScriptfiles: IFIP94-1 PS through

IFIP94-6 PS; ASClIfile: CFPWCC94 TXT.

= Anonymous FTP: SOFTWARE.WATSON.IBM.COM /PUB/IFIP; PostScript

files: mget IFIP94-* PS; ASCl| file: get CFPWCC94 TXT.

= Conference Secretariat IFIP '94, Congress Centrum, Hamburg. Fax: 49-40-

3569-2343.

Thedeadline for submitting papersisJan. 14. The deadline for submitting

informal presentations (posters, videosand non-commercial demonstrations) is April 22.

Wilfried Brauer is a professor of computer science at the University of Technology in
Munich, Germany, and a council member of the IFIP

Ronald Uhligis director of Intelligent Network Solutions at Northern Telecom and chair of
the International Program Committee. Fax: 214-684-3787; E-mail:
0002591777@mcimail.com.

1994 CRA Conference at Snowbird
July 10-12 0 Snowhbird, Utah

The 1994 CRA Conference at Snowbird will include the Department
Chairs Workshop and the Research Managers Workshop. The CRA
Conference at Snowbird is the flagship conference for academic and
research laboratory administrators interested in computing research issues.
Ifyouwould like to receive information about the conference when it
becomesavailable, fill out thisformand returnitto CRA.

Name
Title/Position
Organization
Department
Address
City State
ZIP+4 E-mailAddress

CRA Conference at Snowbird, Computing Research Association,
1875 Connecticut Ave. NW, Suite 718, Washington, DC 20009.
Tel. 202-234-2111; Fax: 202-667-1066; E-mail: plouis@cs.umd.edu.
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In May, the House Science, Space and
Technology Subcommittee on Science held
ahearing on the National Information
Infrastructure Actof 1993, HR 1757. The
following is an edited version of the written
statement submitted to the subcommittee by
Edward Lazowska on behalf of the
Computing Research Association.
Lazowskais chair of the Department of
Computer Science and Engineering at the
University of Washington and a member of
the CRA Board of Directors.

Your subcommittee’s outstanding
work, bothon HR 1757 (formerly
known as the High-Performance
Computingand High-Speed Network-
ing Applications Actof 1993) and on
HR 656 (the High-Performance
Computing Act of 1991), is of keen
interestto CRA and of critical impor-
tance to America’sfuture.

There arefive points I would like
toemphasize:

1. Advancesin high-performance
computingand communications (HPCC)
have been phenomenal.

Astounding advancesin computing
have become so routine that 1 some-
timesworry we are in danger of taking
thisprogressfor granted.

My Macintosh laptop has about 25
times the memory and 10 timesthe
processing speed as the building-sized
mainframe that served the entire
academicand administrative needs of
Brown University just two decades ago.

Itisdifficult toaccurately predict
theincredible progress technology is
making. | recently ran acrossachart
from 1972 that synthesized a number of
expert predictions concerning progress
inlarge-scale computing.! The experts’
predictionsfor 1990, which undoubt-
edlyseemedwild in 1972, turned out to
be low by a factor of about 25 for both
memory capacity and processing speed.
Andthe experts’ predictions for the
year 2000 are a factor of 1,000 below
currentestimates.

Butasdifficultasitisto predict
thiskind of progress, itiseven more
difficult to forecast the changes that will
be brought about by such progress.
Electronic data processing, yes, butwho
would have guessed compact disc
players, cellular telephones, CAT
scanners, faxesor electronic prototyping
environments? Whowould have
predicted that computation would join
physical experimentation and math-
ematical analysisasathird basic
paradigm for how to do science and
engineering? Who could have known
that major areas of biology and com-
puter science would converge due to
the digital nature of the human
genome?

Wereitnotfor the contributions of
computer science and computer
engineering research, we would not
even be dreaming of attacking the
grand-challenge problems of science
and engineering or of creatinga
national information infrastructure.

2. Theseadvances have been the
result of a highly effective partnership
between government, industry and
academia.

Intel Corp. hasdone an enormous
amountto advance the state of the art
inscalable multicomputers and to make
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CRA submits testimony on infrastructure bill

these systems practical. But the cube
architecture itself, the message-passing
programming paradigm, the operating
system software and many key high-
performance algorithmsare recent

and computer engineering, bothin
general and in the specific application
areas covered by the act.

I would like to provide some
specific examples of the role of comput-

HPCC applications and digital technology and digital

information will strengthen America’s economy and

unite its people.

products of federally funded CSand CE
researchatuniversities. Much of the
early use of Intel’s systems occurred in
government laboratories. MasPar’s
single-instruction, multiple-data
architecturesand the data-parallel
programming model evolved from
university laboratories.

Therecord of technology develop-
mentand transfer between government,
industry and academiaisunprec-
edented. | cannot think of another field
thatenjoyscomparable relationships.
We must not lose thismomentum.

3. Asphenomenal as these advances
have been, the next decade or two will be
the time inwhich digital technology can
truly transform America.

Advances in computing are making
it possible to attack the grand-challenge
problems of science and engineering.

With even greater pervasiveness,
though, advancesin computingare
enablingwhat Richard Rashid, Mi-
crosoft Corp.’sresearch director, has
referred to as the “digital information
revolution.” Hesaid, “New technologies
make it easier to transform analog
messages, including the spokenword,
textor pictures, into the digital
language of computers, which then can
be transmitted, processed and stored
electronically. Indigital electronic form,
textual, audio and video information
can be combined, [and] used by a
variety of different machinesin newand
excitingapplications.”

HPCC applicationsand digital
technology and digital information will
strengthen America’seconomyand
uniteitspeople.

4. Stronger investment in basic
research and human resources in computer
science and computer engineeringis
essential.

Today’samazing digital technology
isthe direct result of yesterday’s
investmentsin basicresearch and
human resourcesin computer science
and computer engineering.

Tomorrow’seven greater advances,
and the changes they will bring, will be
possible only if we invest today.

Digital technology has progressed
sofar already and computing devices
are so fast that many people are
tempted to believe the technology
needed to make the visionembodied in
HR 1757 areality is on the shelfand
ready to be deployed. | commend this
subcommittee for recognizing that this
isnot the case and for making it explicit
in HR 1757 that further investments
areessential in basic research and
human resourcesin computer science

ingresearchinareasrelated tothe
High-Performance Computing Act of
1991 and the National Information
Infrastructure Actof 1993. 1 will steer
clear of the obvious, such asdesigning
and prototyping high-performance
computer architecturesand network
architectures. The high-performance
computing and networking technologies
uponwhich these actsare based largely
are products of federally funded
university CSand CE research. Here
are afewexamples:

= Digital libraries: Twentyyears
from now, with sufficient attention paid
totheissue, people will be amazed at
the way we use libraries today. As the
subcommittee knows, a key benefit of
digital information ingeneral and digital
librariesin particular isthat they benefit
all of America, and have the potential
to benefitremote areaseven more than
major metropolitanareas.

Because of the last generation of
advances in computing, much of the
basic hardware to supportdigital
libraries exists today. The University of
Californiaat Berkeley’scurrent $47
million library construction project will
house 2 million books, which could be
stored on $500,000 worth of electronic
media.

Wk are along way from being able
tobuildadigital library of the scale and
sophistication envisioned by HR 1757.
CSand CE research issues that need to
be addressed, many of which are
identified in the act, include storing the
incredible volume of information;
managing the memory hierarchy to
achievereasonable access times;
locating information; dealing with the
demands of multimedia documents
(text,images, music, voice, video);
accommodating variationsin communi-
cationand display capabilities; achiev-
ing reliability; designing compression
algorithmstoimprove costand
performance; designing advanced user
interfaces; and devising new crypto-
graphic protocolsto help deal with
copyrightand use issues.

Therealsoare many policy issues:

= SILK interfaces: Advanced user
interfacesare just one aspect of digital
librariesand of governmentinformation
systems, health care systemsand many
education applications. Thiscommonal-
ity emphasizes the importance of
supporting core research in computer
science and computer engineering, so
these common problems get solved
once, solved generally and solved right.

Inthe past several years, advances
in hardware technology andinalgo-

rithms have placed nearly within reach
interfacesthatemploy speech, images,
language and knowledge—so-called
“SILK interfaces.”

Interfaces that understand speech
inalimited domain of discourse already
are used commercially. Systems that
work usably well inageneral setting
have been demonstratedin the
laboratory. Storage technology has
advanced remarkably.

High-resolution colorimages
require asignificantamount of storage,
and color video requiressignificant
network bandwidth. But these noware
withinreach. The day of digital movies
sent to the home via afiber-optic
network is not far off, and aggressive use
ofimagesand videoin user interfacesis
becomingcommon.

Technology to understand language
alsoismaking rapid advances through
progressin the hardware and software
domains. Uses of this technology
include abroad range of readingand
writing aids: tools for highlightingand
summarizingarticles; greatly improved
spelling, grammar and style checkers;
andfilingassistants. Technology to
generate language, coupled with speech
synthesis hardware, iscommon.
Programs that read stored textaloud are
aboon to the sightless; programs that
read columns of numbersinaspread-
sheet make verification easier.

Over the coming years, progres-
sively more sophisticated SILK inter-
faceswill have the potential to revolu-
tionize the ease of use of digital systems.
CSand CEresearch such asthisis
essential to the success of the national
information infrastructure.

These few examples barely begin to
illustrate the fundamental role comput-
ing research must play in achieving the
goalsof the acts. The human resource
requirementsare equally significant. At
all degree levels, the demand for
computer scientistsand computer
engineersremainsstrong. The enor-
mous opportunitiesfor new business
that will be created by the digital
information revolution are butone
factorworking to ensure that this
demandwill continue.

A key concern of CRA isthat the
implementation of the High-Perfor-
mance Computing Act of 1991 fell far
shortin placing sufficient resourcesinto
basic researchand human resourcesin
computer science and computer
engineering, particularlywithinthe
National Science Foundation. CRA
would emphasize that:

= Basicresearchand human
resources in computer science and
computerengineering are essential to
achieving the short-and long-term
goalsoftheacts. Advancesin computer
science and computer engineering fuel
theseinitiatives.

= Toensureawell-balanced
program, asignificantamount of this
support must be provided through non-
mission-oriented agencies—yparticularly
NSF—that sustain the broad funda-
mental technology base.

= Byany measure, existing support
for computing research is low. Comput-

Continued on Page 9
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Connections:
NSF
Research for Applications
Education (NSF)
Health (HHS)

Libraries:
NSF
NASA

Government Information

Policy News
Table 1. NIl Act of 1993 Authorizations by Program (in millions of dollars)

1994 1995 1996 1997 1998 Total
15 30 50 - - 95
6 15 20 20 20 81
16 45 60 75 75 271
22 54 72 90 90 328
8 16 22 32 32 110
4 8 10 12 12 46
4 12 16 21 21 74
75 180 250 250 250 1,005

Total Per Fiscal Year

| NIl from Page 1 |
that the federal programwill not
subsidize government networks that
might compete with private commercial
networks,” a Senate press release said.

However, the educational commu-
nity and the telephone companies have
reached agreement and both recom-
mend that the language in HR 1757 be
substitutedin S4.

The Senate version, the National
Competitiveness Act, includes N1I
legislationamong other sections dealing
withadvanced manufacturingandwind
engineering.

Although the Senate Commerce
Committee approved S4 in May, the
billhasnotbeenscheduledforafloorvote.

The House NI billunderwent
several other significant changesduring
itssubcommittee markup. Upon

insistence from Republican members,
allfunding authorized by the bill must
be drawn from funding already autho-
rized and allocated to existing programs.
Hence, the bill does notadd money to
the HPCC program, but rather shifts
the program’s focus.

Also added to the bill since its
introductionisaprovision whereby
recipients of grantsand awards must
procure productsfrom American
companies “whenavailable and cost-
effective.”

Finally, a“sunset” amendment was
added to the bill, which would end any
new NIl funding by fiscal 1998.

The NIl bill callsfor the Federal
Coordinating Council for Science,
Engineeringand Technology to direct
aninteragency program, involving the
departments of Commerce, Energy,
Defense, Health and Human Services,

and NASA and the National Science
Foundation.

NIl fundingisbroken downinto
thefollowingcomponents (See Table 1):

Connections: NSFwould help pay
the cost of Internetaccess for educa-
tionalinstitutions, libraries, museums
and state and local governments.

Applications research: Thisincludes
funding for research on security, privacy
and copyright problems, aswellasin
theareasof user interfacesandsocial
science.

Education: NSFwould fund
projectstodemonstrate educational
uses of the Internet; development of
hardware systems, software and
networks for teacher trainingand
informal education; and the develop-
ment of education software. Funding is
directed atall levels of education.

Health: HHS would fund testbed

networksto exchange medical images
and records, basic research onvirtual
reality, development of interactive
technology to help patientsand on-line
servicesto provide statistical informa-
tion revealing patterns of disease among
specific populations.

Libraries: NSFand NASA would
fund projects to digitize librariesand
organize and store large quantities of
information, with afocuson finding
friendly user interfacesand away to
protect copyright. Thiscomponentalso
would fund prototype projectsto make
digital librariesavailable on the Internet.

Governmentinformation: This
section seeksto encourage dissemina-
tion ofelectronicinformation by
federal, state and local governments
and focuses on getting depository
librariesto offer information through
the Internet.

| Testimony from Page 8 |
ingisafoundation technology, so
advances in computing have a pervasive
effect.

Itisestimated that the computing
industry accounts for 10% to 20% of the
grossdomestic product. The software
industry alone contributed $37 billion of
value added to the US economyin
1992.2

Itisestimated that the federal
governmentspends $150 billion per
year on computing. Yet the supportin
NSF for CSand CE research isonly
about$110 million peryear.?

= Because the basic level of support
for computing researchisso low,
particularly within NSF, itis critical that
new initiatives be supported with new
money, rather than repainting existing
projectsor diverting funds from those
projects. Authorization without
appropriation may have a negative
effect.

5. The National Information
Infrastructure Actof 1993 seemsto be
precisely on target, although we do have
several suggestions concerning its
implementation.

CRA s strongly supportsHR 1757.

Thisistheright time foranapplications
act,and thisisthe rightact. The
application areasare well-selected; they
are ofgreatimportance and of broad
societal impact, and theyare natural
extensionsof HPCC advancesthat
have beenachieved.

Theactshowsaclear commitment
tobasic researchin support of these
advanced applications—arecognition
that the ambitious goals of the act
require furtheradvancesincore CSand
CEresearch areas. Advancesin
computing technology are so great—
performance doublesaboutevery 18
months—thatit is necessary to rethink
basicapproachescontinually.

Thedemonstration projectsare
essential, not just because they will
allow the technology to be developed
and prototyped, but because they will
provide aforum for the governmentand
the private sector to consider critical
regulatory issues based on experience
rather than speculation.

CRA appreciates the concerns of
the telecommunicationsindustry as
expressed in their policy statement*and
in testimony before this subcommittee.
We would point out, however, that

federally funded research and education
networkingisacustomer for private
sector services, notacompetitor, and
that this Internetcommunity hasbeen
responsible for creating the high-
performance communication technol-
ogy and applications. CRA feels that
attemptsto legislate astrictseparation
between production networksand
experimental networks, and attempts to
place detailed restrictions on the use of
the latterareincompatible with the
nature of the Internetand would
paralyze future advances.

CRA hasbeenworking with other
educationand research organizationsto
developaclear policy agendaregarding
the National Research and Education
Network, and we would welcome the
opportunity towork with the telecom-
municationsindustry to devisea
mutually agreeable framework.

We would like to bring to the
subcommittee’sattention akey
applicationareathatisclosely related to
theactbut notincludedinit: engineer-
ingdesign. Improving the engineering
design process—our ability to design
products and bring them to market—is
critical torestoring America’s competi-

tiveness. Thisareais poised for signifi-
cantadvancesbecause it relieson the
HPCC technologiesinwhich somuch
progress has been made. Additional
progressrequired toachieve these
advancesiscommon to the other
HPCC application areas covered by the
act, including progress orimprovements
invisualization, network securityand
privacy, collaborative technology,
database technology and user interfaces.

References

'Robert E. Lynchand JohnR. Rice,
Computers: Their Impactand Use; BASIC
Language, New York: Holt, Rinehartand
Winston, 1975.

2“The US Software Industry: Economic
Contributioninthe USand World
Markets,” Economists Inc. (March 1993).
*Anadditional $96 million per yearis spent
onthe supercomputer centersand NSFnet.
Although the supercomputer centersarea
valuable national resource and have been
instrumental in effecting a paradigm shiftin
many areas of science and engineering, they
generally have notbeenrelevantto the
advancementof CSand CE research that
supports high-performance computing.
4CEO policy statement of 14 major
telecommunications companies, March 23,
1993.

Call to action from Page 6

had not gotten together to talk about
problemsand issuescommonto all of
them. These 20 research directors—
each of whom supervises 25t0 100
CS&E Ph.D.s—made friends, started E-
mail exchangesand promised to meet
againin 12 months.

The job of the CRA is to continue
oraccelerate thismomentum.

Everything we do takes some
portion of bandwidth of the five CRA
staffand some portion of bandwidth of
the CRA board. While we get few
foolish suggestions, we have to balance

our resourceswith our priorities for the
field. CRAisinterested inyour
suggestionsonits future directions. To
start the discussion, here are my views
onthe priorities for CRA for the next
threetofiveyears.

Oursuccessorswill curse our
memoriesifwe miss thisopportunity to
set the new research agenda that may
last decades. Hence, highest priority is
representation in Washington. This
meanswe cannot shortchange this task
for the next three to five years. Because
the Washington research agenda
inevitably hassomeinfluence onthe
Canadianresearchagenda, these

activitiesalso are importantfor our
Canadian members.

Our next priority isto continue to
do the things we have been doing well.
These activitiesand projectsinclude:

= Activities of the CRA Commit-
tee on the Status of Women, such as
the Workshop on Academic Careers for
Women.

« FCRC'96: Planningis under way
and CRA must helpensure the
conferenceisassuccessful as thefirst
FCRC.

= The CRA Conferenceat
Snowbird (“Big Snowbird™), whichis

ouroldest contribution tothe CS&E
community.

= The Industrial Research
Workshop at Snowbird (“Little Snow-
bird”) is our effort to help the commu-
nity ofindustrial research labs to grow.

= Computing Research News, which
isthe voice of CRA. Arecentreader-
ship survey said 85% of subscribers read
three or more of the last four issues,
spendingan average of 45 minutes
reading thisshortnews journal.

= Theaward-winningannual CRA
Survey on the Production and Employ-

Continued on Page 16
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Congressincreases NSF budget, debates its mission

Table 1. NSF Appropriations (in millions of dollars)

1993 1994 Increase 1994 Increase

Estimate Request over 1993 Appropriation over 1993

Research 1859.0 2204.8 18% 2045.0 10%
Education 487.5 556.1 14% 569.6 17%
Polar Programs 158.0 163.1 3% 158.1 0%
Antarctic Logistical Support 63.4 65.1 3% 65.1 3%
Academic Research Facilities and Instrumentation 50.0 55.0 10% 55.0 10%
Critical Technology Institute 1.0 1.0 0% 1.0 0%
Salaries and Expenses 111.0 125.8 13% 121.0 9%
Relocation N/A 5.2 N/A 5.2 N/A
Inspector General 3.7 4.1 11% 3.9 5%
Total NSF Budget 2,733.6 3,180.2 16% 3,023.9 11%

By Juan Antonio Osuna

CRA Staff

The House passed an appropriations bill
June 29, giving the National Science
Foundationan 11% increase for fiscal
1994 (see Table 1).

The House Appropriations
Subcommittee on Veterans Affairs,
Housingand Urban Developmentand
Independent Agenciesdecided onthe
increase duringamarkup on May 27.
The appropriations package is now
before a Senate appropriations
subcommittee.

The 11% increase fallsshort of the
18% increase NSF had originally
requested for 1994. The 11%increase
would bring NSF’s total budget to $3.02
billion, with $2.05 billion for research
andrelated activities. Theresearch
portionwould increase by 10%.

Meanwhile, the House Science,
Space and Technology Subcommittee
on Science held the second of two
hearings June 15 on NSF’s mission.

Subcommittee chair Rep. Rick
Boucher (D-VA) asked NSF officials for
guidance indrafting legislation to
reauthorize NSF. The agency’sfive-year
authorization expires thisyear. Abill is
expected to beintroduced duringa
markup in mid-September.

During the hearing, NSF’sacting
director Frederick Bernthaland
National Science Board (NSB) chair
James Duderstadt reaffirmed that NSF
should continue to focus on basic
research and notsubstantially alter its
mission.

Theadministration wants NSF to
broaden its mission to include more
applied research. NSF officials claim

basic researchisan essential component
forachieving these goalsand one that
NSF hasaspecial role in nurturing.
Inawhite paper titled In Support of
Basic Research submitted for the record,
the NSB said:
“Basicresearchisnotintended—
nor should it be expected—to advance
short-termgoals. Rather, itisan
investment that, like education, takes
time to mature but has tremendous
practical payoffsin the long run.
Assuring the knowledge base appropri-
ate foreconomic growth, long-term job
creationand social well-being requiresa
consciouscommitment tostrongand
consistent long-termsupport for basic
research and education. Providing
requisite support for this processisa
matter of strategic nationalimportance.”
Inanother discussion on NSF’s

mission, Rep. Ann Eshoo (D-CA)
raised the issue of the disproportionate
ratio of males to females on the NSB.
“Why is there only one woman on the
National Science Board?” she bluntly
asked Duderstadt.

Eshoo said she planned to send
President Clintonaletteronthe
underrepresentation of womenonthe
board. Later thisyear, Clinton is
expected to appoint nine new members
tothe 22-member board.

“We are acutely sensitive of the
underrepresentation ofwomenand
minorities,” Duderstadt remarked.

Onamoregeneral level, NSF
submitted draft legislation to the
subcommittee that would authorize the
agency to promote women and other
underrepresented groupsinthe
sciences.

Clinton, Congress offering
more electronic information

By Juan Antonio Osuna

CRA Staff

President Clintonand Congressare
taking steps to make more federal
information available to the public
electronically. OnJune 8, the president
approved andsigned into law the
Government Printing Office Electronic
Information Access Enhancement Act
0f1993.

Thenewlaw (L.103-40) ensures
the publicelectronicaccessto:

= the Federal Register,

= the Congressional Record,

= other publicationsdistributed by

the superintendent of docu-
ments,

= adirectory of government

electronicinformationand

= information that other federal

agenciesspecifically request to
be made electronically available.

Although GPO would grant federal
depository libraries free access to these
resources, itwould charge the public
enough torecover costs. The bill
mandates that an on-line system be
operational withinayear of the law’s
enactment.

The new law is based on two
identical billsintroduced by Rep.
Charlie Rose (D-NC) and Sen. Wendell
Ford (D-KY) onMarch 11.

Inaddition to the GPO law, the
Office of Managementand Budget
issuedarevised Circular A-130onJuly
2, directing agencies to make more
informationavailable through elec-
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tronic networks, including Internet.

“The development of public
electronic networks, such asthe
Internet, providesan additional way for
agenciestoincrease diversity of
information sourcesavailable tothe
public,” the 18-page circular said.

Thegovernment’snew effort to
offer electronic access hasalready
materialized in at least one agency—the
Library of Congress.

The Library of Congress has made
more than 28 million recordsin over 30
filesavailable through the Internet for
free. Thesefilesinclude all machine-
readable catalogingfiles; copyright files,
1978 to the present; public policy
citations, 1976 to the present; and
federal bill statusfiles. Both the
technical processing/cataloging system
(MUMS) and the reference/retrieval
system (SCORPIO) will be searchable.

Toensure thatservice to Congress
andtoon-site usersisnot degraded, the
system will be limited to 60 users ata
time. However, the library may later
increase thislimit.

Toconnecttothe Library of
Congress, telnet to locis.loc.gov.

TheLibrary of Congressalso
started agopherserver called LC
MARVEL, offering menu-based access
tothe cataloging filesand federal
databases at other agencies. A MAR-
VEL gopher client can be reached by
telneting tomarvel.loc.gov. However,
the library recommends that users
provide their own clients, so as not to
overload the system.

By Juan Antonio Osuna
CRA Staff

databases.

codesthatare not keptsecret.

applicants.

ment,” GAO officials testified.

mechanisms.

vulnerabilities.

GAO: NCIC easily abused

The General Accounting Office made a statement before a House subcommit-
teein late July about the abuse of National Crime Information Center (NCIC)

NCIC isthe nation’s largest computerized criminal justice information
system, consisting of 24 million records accessible by 500,000 people. Itis
accessed daily by police at federal, state and local levels.

Onarequest from Rep. Gary Condit (D-CA), GAO testifiedon NCIC
abuse before ajoint meeting of the House Judiciary Subcommittee on Civil
and Constitutional Rightsand the House Government Operations Subcom-
mittee on Information, Justice, Transportation and Agriculture.

NCIC isnoteasily penetrated from the outside. However, because there is
no password authentication, NCIC is easily abused by insiders, GAO said.
Most users of the system simply identify themselves and their agencies using

The testimony documented one incident where awoman repeatedly
queried databases on behalf of her boyfriend, a drug dealer seeking thorough
background checks on his potential clients.

Another typical scenario involved acorporation paying a private investi-
gator toillicitly obtain NCIC records on job applicants.

Inmany cases, GAO said, law enforcement personnel misunderstood
agency policy. Dozens of cases have been reported in which background checks
are done on security guards and people seeking firearm, liquor or taxi permits.
NCIC issupposed to be used only for checking backgrounds on criminal justice

“Penalties for such misuse have been limited to administrative sanctions,
such aswritten or oral reprimands, suspensions or termination of employ-

Witnesses at the hearing suggested that Congress should pass a law that
targets NCIC abuse and provides stiff penalties. Beyond that, GAO said, law
enforcement agencies may need to be forced into adopting higher security

NCIC 2000, a proposed major upgrade, would provide security features
such asencryption, access control and aknowledge-based intrusion detection
system. However, GAO warned that NCIC 2000 would still incorporate more
primitive systems maintained at the state level, which would preserve old

To protect the information, state and federal agencies would have to make
acoordinated effort to change their systemsand policy, GAO said.
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Washington Update

Bill Roundup

Telecommunications and Information Infrastructure and

Public Broadcasting Facilities Assistance Act of 1993 (HR
2639):

Rep. Edward J. Markey (D-MA), chair of the Energy and Commerce Subcommittee
on Telecommunications and Finance, introduced abill July 14 to promote the
development of the national telecommunications and information infrastructure and
the construction and planning of public broadcasting facilities.

The bill specifically offers matching grants to health-care providers, educational
institutions, research facilities, libraries, museums, state and local governments, and
other social service providers for expanding network and information infrastructure.

Under the Telecommunicationsand Information Infrastructure program, the
Commerce Departmentwould issue $51 million in grants for fiscal 1994 and such
sums as may be necessary for the next three years.

Telecommunications Drug EnforcementActof 1993 (HR
1615):

Rep. Cardis Collins (D-IL), chair of the House Energy and Commerce Subcommittee
on Commerce, Consumer Protection and Competitiveness, introduced a bill April 1
allowing the government to bar a suspected drug dealer from using mobile radio
services.

Electromagnetic Labeling Actof 1993 (HR 1982):

Rep. Leslie Byrne (D-VA) introduced a bill May 5 to establish labeling requirements
for products that create low-frequency electromagnetic fields.

Emerging Telecommunications Technologies Act of 1993

(S 335, HR 707):

The House passed a bill March 2 to make at least 200 megahertz of the frequency
spectrumavailable for commercial use in order to foster the development of new
communications technologies. On the Senate side, asimilar bill was approved by the
Energy and Commerce Committee on May 25.

Rep.John Dingell (D-MI) and Rep. Edward Markey (D-MA\) introduced the
House bill on Feb. 2; Sen. Daniel Inouye (D-HI) and Sen. Ted Stevens (R-AK)
introduced the Senate bill on Feb. 4.

Both billsdirect the Commerce Department to identify underused frequencies
allocated for federal use, then turn the frequencies over to the Federal Communica-
tions Commission so that they can be assigned for commercial use.

The key difference between the two versions is that the Senate bill directs the
FCC toassign frequencies to companies using competitive bidding. The House bill
does notalter the current assignment process, which uses a lottery system.

Telecommunications Policy Coordination Actof 1993 (HR
1613):
Rep. Cardis Collins (D-IL) introduced a bill April 1 to establish an Office of Telecom-

munications Policy within the Executive Office. The director of this office would
establish an advisory committee.

Department of Science, Space, Energy and Technology

Organization Act of 1993 (HR 1300):

Rep. Robert Walker (R-PA), ranking minority member of the Science, Space and
Technology Committee, introduced a bill March 10 to establish a cabinet-level
Department of Science, Space, Energy and Technology.

In order to streamline government and reduce duplication of research, Walker
proposed consolidating many agenciesinto asingle department that would include the
National Aeronauticsand Space Administration, the Environmental Protection
Agency, the Energy Department, the National Institute of Standards and Technology,
the National Oceanic and Atmospheric Administration and the National Science
Foundation.

Commission on the Advancement of Women in the Science

and Engineering Work Forces Act (HR 467):
Rep. Constance Morella (R-MD) introduced abill Jan. 6 to establish acommission to
help overcome low representation of women in the sciences.

The 17-member commission would track representation of women in the science
work forces, study policies and practices of government and industry and recommend
changes.

Privacy for Consumers and Workers Act (HR 1900):
Rep. Pat Williams (D-MT) introduced a bill April 28 to prevent abuses of electronic
monitoring in the workplace.

The legislation requires employers to notify employees and new hirees when and
where electronic monitoring will occur, aswell as what kind of information will be
collected and how it will be used.

Under the legislation, employees have the right to review data collected on them
after the employer completes the investigation. The bill prohibits monitoring in
bathrooms, locker roomsand dressing rooms.

Individual Privacy Protection Act 0f 1993 (HR 135):

Rep. Cardis Collins (D-1L), chair of the House Energy and Commerce Subcommittee
on Commerce, Consumer Protection and Competitiveness, introduced abill Jan. 5to
establishan Individual Privacy Protection Board.

Copyright Reform Act of 1993 (HR 897):
Rep. William Hughes (D-NJ), chair of the House Judiciary Subcommittee on
Intellectual Property and Judicial Administration, introduced a bill Feb. 16 to overhaul
copyright law.

Currentlaw requires plaintiffs to have registered works with the US Copyright
Office before they can sue for statutory damages and attorneys’ fees. The bill seeks to
repeal this law so ownerswho have failed to register works can still sue for damages.

Technology Transfer Improvements Act of 1993 (HR 523):
Rep. Constance Morella (R-MD) introduced a bill Jan. 21 that would allow the federal

Continued on Page 12

soon expandedtoinclude effortsin
both programming languagesand
software engineering.

Inhisapproachto programming
languages, Nicowas concerned with
technical, aswell as aesthetic, aspects of
languages and compilers. Thisled to his
work asan assistant professor in co-
inventing the systemsimplementation
language BLISS andindirecting the
implementation of the Algol-60
compiler for the PDP-10. Nicowas
capable of intensive and sustained
periods of concentration. Hissolutions
to complex compiler problemswere
clean, simpleandelegant. His taste and
judgmentin language design were
evidentin hiscritique of Pascal.

Hiswork in the mid- to late 1970s
onthe FAMOS (Family of Operating
Systems) and on the DAS operating
systemprojectsled to hisinterestin
software engineering. He realized that
many of the problemsfaced in con-
structing large systems arose from the
difficulties of getting multiple people to
effectively coordinate their activities
overtime. Thisled to Nico’s creation of
the Gandalf project, which focused on
the generation of interactive, task-
oriented software development
environments. The project, which
spanned well overadecade, included
resultsin areasas diverse as software
configuration management, syntax-
directed editing, management of
multiple views at the programming
language level and heuristic user
interfaces.

In 1989 his 20 doctoral students
honored Nico as part of the CMU
Computer Science Department’s 25th
anniversary. Collectively, werecalledan
adviser who took great interestin our
ideas, who spent the time necessary to
guide usin our explorationsand who
had the highest expectations for our

A. Nico Habermann

Nico from Page 1

Communications Researchand
Infrastructure; and Cross-Disciplinary
Activities.

Habermannalso founded the
Software Engineering Institute.

A native of Amsterdam, Haber-
mann received hisdoctorate inapplied
mathematics from the Technological
University at Eindhoven, Netherlands.
He earned hismaster’sand bachelor’s
degreesin mathematics from Free
Universityin Amsterdam.

Habermann was a member of the
Computer Scienceand Telecom-
munications Board of the National
Academy of Sciences, adviser to the
Max Planck Institute in Germanyanda
member of the New York Academy of
Sciences. He alsowas editor of the
Institute of Electrical and Electronics
Engineers’ Transactions on Software
Engineering.

Below, several of Habermann's
colleagues pay tribute to him.

David Notkinand Larry Snyder

Department of Computer . -
Science and Engineering, Univer- intellectual goalsand writing. There was
sity of Washington wide consensus that we sought to

emulate hisadvisory style with our own
students. At the time we had directly or
indirectly graduated more than 50
Ph.D.s. Thislistwill, of course, continue
togrow over the years, representing just
one partof Nico’s legacy.

Nico came to CMU in 1968 after
completing hisdissertation under the
direction of Edsgar Dijkstraon the
“THE Operating System.” Hisresearch
interests continued toinclude operating
systemsissues, especially concurrency

control mechanismssuchas P&V, but Continued on Page 13

Recently releasedreports

Promoting High-Performance Computingand Communication: a Congressional Budget
Office report that examines the federal government’srole in spurring commercial
development of HPCC technologies. Copies may be requested at tel. 202-226-2809.

Advanced Network Technology: abackground paper (OTA-BP-TCT-101), released by
the congressional Office of Technology Assessment, that provides an overview of
network technology trends and federal programs that support research in high-speed
networks. Copies may be requested at tel. 202-783-3238.

Science, Technology and the Federal Government: This National Academy of Sciences
reportgivesabroad overview of the federal government’srole in science. Copies may
berequestedat tel. 202-334-2424.

High-Performance Computing: Advanced Research Projects Agency Should Do More to
Foster Program Goals: A General Accounting Office report (GAO/IMTEC-93-24)
criticizing ARPA for its procurement practices, its narrow focus on hardware and
other problems. Copies may be requested at tel. 202-512-6000.

Technology Policy Initiatives in the Clinton—Gore Administration: A Congressional

Research Service report on the administration’stechnology policies. Requests for
copiesshould be directed to alocal representative or senator.
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HPCC budget detalls released

Table 3. ASTA Budget (in millions of dollars)

Fiscal 92 Fiscal 93 Fiscal 94
The Clinton administration released in June the budget details for the federal High- Agency Actual Estimated Requested
Performance Computing and Communications (HPCC) program. ARPA 38.5 49.7 58.7
The proposed fiscal 1994 budget of $1.1 billion for HPCC would make it the NSF 98.2 108.0 140.0
mostsignificant federal program for computer science and computer engineering DOE 58.0 65.3 75.1
researchers. Among the 10 federal agencies that participate in HPCC, the National NASA 48.1 59.1 74.2
Science Foundation and the Advanced Research Projects Agency are the major NSA 9.0 5.4 7.6
players. NIH 28.0 31.4 26.2
Table 1shows 1994 funding levels for agencies participating in the program. NOAA 9.4 9.4 10.5
Tables 2 through 5 show agency funding levels for each of the five HPCC compo- EPA 4.3 6.0 9.6
nents. A new proposed component of HPCC is Information Infrastructure Technol- Education - - -
ogy and Applications. In 1994, $36 million has been requested for NSF, $12 million NIST 0.6 0.6 0.6
for NASA, $2_4 million for the National Institutes of Healthand $2_4 r_nillion forthe Total 204.1 334.9 4025
National Institute of Standards and Technology, for a total of $96 million.
Fiscal 92 Fiscal 93 Fiscal 94 Fiscal 92 Fiscal 93 Fiscal 94
Agency Actual Estimated Requested Agency Actual Estimated Requested
ARPA 232.2 275.0 343.0 ARPA 32.9 43.6 60.8
NSF 200.2 225.2 341.0 NSF 32.0 40.5 57.6
DOE 93.0 101.0 123.8 DOE 12.0 10.0 16.8
NASA 70.3 82.1 123.0 NASA 7.2 9.0 13.2
NSA 47.7 43.6 41.7 NSA 3.8 3.2 11.2
NIH 41.3 46.5 71.1 NIH 3.5 4.1 6.1
NOAA 9.8 9.8 12.4 NOAA 0.4 0.4 1.6
EPA 5.0 7.9 11.9 EPA 0.0 0.4 0.7
Education 1.0 2.0 2.0 Education 1.0 2.0 2.0
NIST 2.1 2.1 26.1 NIST 1.2 1.2 1.2
Total 702.6 795.2 1,096.0 Total 94.0 114.4 171.2
Fiscal 92 Fiscal 93 Fiscal 94 Fiscal 92 Fiscal 93 Fiscal 94
Agency Actual Estimated Requested Agency Actual Estimated Requested
ARPA 103.3 119.5 151.8 ARPA 57.5 62.2 71.7
NSF 23.7 25.9 34.2 NSF 46.3 50.8 73.2
DOE 15.0 10.9 10.9 DOE 8.0 14.8 21.0
NASA 14.1 11.1 20.1 NASA 0.9 2.9 35
NSA 34.8 34.8 22.7 NSA 0.1 0.2 0.2
NIH 3.0 3.0 6.5 NIH 6.8 8.0 8.3
NOAA - - - NOAA 0.0 0.0 0.3
EPA — - - EPA 0.7 15 1.6
Education - - - Education - - -
NIST 0.3 0.3 0.3 NIST - - -
Total 194.2 205.5 246.5 Total 120.3 140.4 179.8

Bill roundup from Page 11

government to copyright software in certain caseswhere it developed software, at leastin
part, under a cooperative R&D agreement specified by the Stevenson-Wydler Technology
Innovation Act of 1980.

Thebillalso allows the government to grant copyrights to private businesses that
“publicly perform or display computer software throughout the world by or on behalf of the
government.”

Technology Education Assistance Act of 1993 (HR 2728):

Rep. Thomas C. Sawyer (D-OH) introduced a bill July 23, authorizing a grant program to
improve the use of technology in schools at all levels. The bill provides grants for state and
local educational agencies, establishes an Educational Technology Council withinthe
Education Departmentand supports regional R&D.

Buddy System Computer Education Act (HR 1902):

Rep.lJillLong (D-IN) introduced a bill April 28 to award grants for computer-based
education projects. The Education Departmentwould select three statesand award grantson
acompetitive basis for children in grades six through eight. The money would be used to
provide hardware, software and training for teachers.

Technology Education Assistance Act of 1993 (HR 89):
Rep. Dale E. Kildee (D-Ml), chair of the House Education and Labor Subcommittee on
Elementary, Secondary and Vocational Education, introduced abill Jan. 5 toimprove the use
of technology inschools.

Thebill authorizes $500 million in fiscal 1993 for elementary and secondary schools to
improve the use of computer, video and telecommunications technologies.

Elementary and Secondary School Library MediaAct (HR 1151,

S 266):

Sen. Paul Simon (D-IL) and Rep. Jack Reed (D-RI) introduced identical bills on Jan. 28 and
Feb. 25 respectively to establish a Division of Library Media Services within the Education
Department, and establish three programs for infusing school libraries with better technology.

Telecommunications Infrastructure Act of 1993 (S 1086):
Sen. John Danforth (R-MO) introduced a bill June 9 to enhance the development of the
national telecommunications infrastructure by fostering competition.

Thebill pre-emptsany state or local laws governing the telecommunicationsindustry;
forces telecommunications providers to sell services on anondiscriminatory basis without any
restrictions on the customer reselling those services; allows the FCC to set telecommunica-
tionsstandards; allows cable companies to offer telecommunications services only if provided
through asubsidiary; and allows telephone companies to offer video or other information
servicesonly if provided through a subsidiary.
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National Network Security Board Act of 1993 (S 237):

Sen. Larry Pressler (R-SD) introduced abill Jan. 27 to create a National Network Security
Board within the Federal Communications Commission, for monitoring and investigating
disruptionsin long-distance and local telephone systems.

Telecommunications Network Security and Reliability Reporting
Act of 1993 (S 238):
Sen. Larry Pressler (R-SD) introduced another bill Jan. 27 that would require the Federal

Communications Commission to reportannually on the security of the nation’s telecommu-
nications networks.

DOE National Competitiveness Technology Partnership Act of
1993 (S 473):
The Senate Committee on Energy and Natural Resources approved a bill May 26 to link
Energy Department laboratories with private sector laboratories.

Introduced by committee chair Sen. J. Bennett Johnston (D-LA) on March 2, the bill
implementsa National Information Infrastructure program by amending the High-Perfor-
mance Computing Actof1991. It createsacoordinated interagency program that would

develop partnerships, deploy information technologies and educate people on how to use
them.

Electronic Library Act of 1993 (S 626):
Sen. Bob Kerrey (D-NE) introduced abill March 22 to establish state-based electronic
libraries. The National Science Foundation, in consultation with the Education Department,
the Commerce Department, the Advanced Research Projects Agency and the Library of
Congresswould issue grants to states for developing electronic libraries.

The bill authorizes $10 million for fiscal 1994, $25 million for 1995 and such sums as
may be necessary for 1996 and each fiscal year thereafter.

Library of Congress Fund Act of 1993 (S 345):
The Senate Committee on Rules approved a bill May 26 to allow the Library of Congress to
sellinformation productsand services.

Introduced by Sen. Claiborne Pell (D-RI) on Feb. 4, the bill authorizes the Library of
Congress to charge users for the “search of databases” and “electronic access to the contents
of the collections,” among other products and services.

Technology for Education Act of 1993 (S 1040):
Sen. Jeff Bingaman (D-NM) introduced a bill May 27 to enhance the use of new technologies
ineducation and to sustain atechnologically literate work force.

Thebill creates an Office of Educational Technology within the Education Department
thatwould offer grantsand loans to state, local and private organizations for advancing

Continued on Page 16
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| Board meeting from Page 6 |

William A. Wulf
Chair of the Computer Science and Telecommunications Board
Nico Habermann was, quite simply, one of the finest human beings that I have ever
known. Otherswill remember Nico for hisscientific achievements. Butheand |
arrived at CMU within a few months of each other and we worked together for 25
years. Mystrongest memoriesare of hisintegrity, hisloyaltyand hisdeep sense of service.
Whether the issue was treatment of an individual studentat CMU or national
science policy at NSF, one of Nico's first concernswas doing things morally and
ethically. His loyalty to his many students, as well as his family and friends, was
legend; he always had the time, the energy and the wisdom to do what was needed.
Hisservice at NSF was just the latest of the personal sacrifices he made on behalf of
the computing community.
Allofuswhose liveswere touched by himare richer for it, and we will miss him deeply.

Fred W. Weingarten

Executive Director ofthe Computing Research Association

Nico Habermann came to NSFin 1991. It must have been adifficult choice. Asking
ahighly respected researcher and educator to leave the satisfactions of campus life to
spend afewyearsworkingin the labyrinths of Washington science policy may seem
like asking afish to volunteer a few years in the desert. But Nico was strongly
committed to advancing the computing research field.

Theyears he hasspent here were fruitful and challenging ones. Computing
research has been receiving greater political attention and support, and CISE
programs prospered comparatively well under his guidance. But political attention is
demanding. Asthe NSF assistant director for CISE, Nico found himself playingan
important leadership role in making and justifying computing research programs. In
networking, he had to manage the extraordinary growth of the NSFnet and the
transition of the program to one with much broader public concern over the national
information infrastructure. He had to ensure that broad support of basic computing
research was maintained in the face of political demands for shorter-termeconomic
impacts.

Nancy Leveson, chair of CRA's Committee on the Status of Women, said, “Nico
wasagreat friend of women in computing research.” At NSF, he strongly supported
programs toidentify and break down barriersand to encourage greater participation
bywomen inthefield. In his keynote address ata recent NSF-funded symposium for
female studentsin computing, he reiterated hiscommitment toagoal of 45% female
enrollmentingraduate computing programswithin ten years.

Onall of these topicsand more, Nico became an increasingly persuasive and
articulate spokesperson for the field. He never stopped nudging usasacommunity to
do more, to show more interest in policy and to speak more effectively. NSF, the
Wiashington science policy community and the entire computing research commu-
nity have lostan important leader and good friend.

president’sscience adviser, the NSF
director, the head of ARPA and the
Defense Department’s Defense
Research and Engineering director.

= CRA sentaletter to the
National Science Board saying that the
time is ripe for someone to show
leadershipin setting the newscience
policy,and that NSB members, as
presidential appointees, areinanideal
position to do this. We said CRA would
be happy to help NSB with this
importanttask.

The second day started with a few
mundane itemssuch asapproving the
minutesand the budget. Following are
highlights of the rest of the meeting:

= SIAM was added as an affiliated
professional society of CRA, joining
ACMand AAAL. Ifthe IEEE Computer
Society decidesto join, aswe fervently
hope, then CRAwill have official
relationshipswith all the major CS&E
associationsinvolved in CS&E
research.

= Changesto CRA bylawswere
adopted to clean up some sexist
language and to codify changes made to
theelection procedures.

= Thestart-up plan for Computing
Research Newswasto distributeitto
members of all CS&E departments,
with the assumption thatonce CRA
was established, CRN would only be

distributed to faculty in dues-paying
departments. The board feelsthat CRA
hasbecome established with Ph.D.-
granting CS&E departments, butwe
arestill inastart-up mode with
industrial laboratoriesand non-Ph.D.
departments. Hence, ifyouareata
Ph.D.-grantinginstitution, youwill only
receive CRN in 1994 ifyour depart-
mentisa1993-94 dues-paying member
of CRA. Ifyou suspect your department
isnotadues-paying member, you might
contactyour chair to see why. A paid
subscriptionto CRN isavailable to
peopleindepartmentsthatare not
dues-paying members.

= Anad hoc committee was
created to come up with recommenda-
tions concerning the supplyand
demand of CS&E Ph.D. recipients. We
hope to have an initial report at the
nextboard meeting in December.

= Theboard unanimously passed a
motion commending Fred (Rick) W.
Weingarten for doing an outstanding
jobasexecutive director of CRA. Not
only doboard memberswho are also
members of other societies say we are
lucky to have Rick, but members of
Congressare tellingusaswell.

The meeting closed by setting
dates for the next two board meetings:
December 9-10in San Franciscoand
July 9-10at Snowbird, UT. (The CRA
Conference at SnowbirdisJuly 10-12.)

| Systers from Page 5

sexismin our society, our field and our
consciousness that limitsusall. If men
work together withwomeninan open
forumandareseriously interested in
hearingwhat women have tosay rather

thanin telling uswhat we need, then
such aforum could be a fruitful and
productivessibling for systers.

AnitaBorgisaconsultantengineer at
Digital Equipment Corp.’s Network
Systems Laboratory in Palo Alto, CA.

Morgan Kaufmann ad
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countas two words.

Services.

CRN Advertising Policy

Send copy and payment for Professional Opportunities advertisements to
Advertising Coordinator, Computing Research News, 1875 Connecticut Ave.
NW, Suite 718, Washington, DC 20009. Tel. 202-234-2111; fax: 202-667-
1066; E-mail: joass@cs.umd.edu. E-mail submissionsare preferred.

The format of an ad must conform to the following: 1) the first line must
contain the name of the university or organization and will be printed in bold,
2) the second line must contain the name of the department or unitand will
be printedinitalics and 3) the body of the ad should be in paragraph form.
The words in thefirst two lines are included in the total word count for the ad.
Headings or text requested in all uppercase or bold will be setin bold and will

The rate is $2 per word (US currency). A check or money order (please do
notsend cash) must accompany the ad copy. Purchase orders are acceptable.
All CRA members receive at least 200 free words per dues year.

Professional Opportunity display ads cost $30 per columninch. The ad
must be submitted in cameraready, offset (positives or negatives) or mechani-
cal form. Please call for information on placing display ads for products or

Computing Research Newsis published five times per year: in January,
March, May, September and November. Professional Opportunities adswith
application deadlines falling within the month of publication will not be
accepted. (Anad published in the November issue mustshow an application
deadline of Dec. 1 or later.) Advertising copy must be received at least one
month before publication. (The deadline for the November issueis Oct. 1.)

Oregon State University
Department of Computer Science
The Department of Computer Science,
Oregon State University, anticipatesone or
more openings for tenure-track assistant,
associate or full professors, tostartin
September 1993 or thereafter. Specialization
in software engineering or computer
graphicsisdesirable, butall qualified
applicants will be considered.

Applicantsshould have completed or
expecttocomplete all requirementsfora
doctorate in computer science or aclosely
related field and should have demonstrated
research and teaching potential. Candidates
for senior positionsshould have established
research reputations.

To apply for these positions, send a
complete resume, statement of research
interestsand at least three sealed letters of
reference to Faculty Search Committee,
Department of Computer Science, Oregon
State University, Corvallis, OR 97331-3202.
Application by electronic mail isacceptable
and may be senttorudd@cs.orst.edu.

Review of applicationsbeganJuly 1,
but positionswill remain open until
selections have been made. Women and
minoritiesare particularly encouraged to
apply.

Oregon State Universityisanequal
opportunity, affirmative action employer
and complies with Section 504 of the
Rehabilitation Actof 1973. OSU hasa
policy of being responsive to the needs of
dual-career couples.

University of North Florida
Department of Computer and
Information Sciences
The University of North Florida (UNF)
invitesapplicationsand nominations for
chair of the Department of Computer and
Information Sciences. The chair is
responsible for providing leadership,
directionand articulation, where appropri-
ate, inthe development of academic
programsand priorities; assignment of
teachingand academic counseling
responsibilities; application of grievance
processes; developmentand management of
budgets; allocation of departmental
resources; and recruitmentand recommen-
dation of faculty salaries. The chair is
expected to participate ininstructional
responsibilities. The chair servesasthe
official representative of the department to
internal and external entities.

Minimum qualifications for this 12-
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month positioninclude anearned doctorate
in computer science, information systems or
aclosely relatedfield; credentials commen-
surate with atenured faculty appointment
atthefull professor level; outstanding
interpersonal skills; demonstrated teaching
excellence; and astrongcommitmentto
equal opportunity and diversity. Successful
administrative, grantsmanshipand
industrial experiencesand a history of
involvementinboth computer science and
information systemsare desirable. The
successful candidate should have a history
of promotionand tenure based on
evaluation of performance asaregular
teaching faculty member.

Thedepartmentislocatedinthe
College of Computing Sciencesand
Engineeringand offers degree programs
through the master’slevel. The under-
graduate computer science programis
CSABaccredited. Thereare about 500 CIS
majors.

UNF is nationally known for excellent
undergraduate and graduate programs. The
undergraduate and graduate student body
of UNF numbers justunder 10,000. An
urban university, UNF isamong the most
selective public universitiesin the nation.
UNF isamember of the State University
System of Floridaand is located ona 1,000-
acre campusin Jacksonville, ametropolitan
areawithapopulation of almost 1 million.

Send nominationsand applications,
including aresume and references, to Dr.
Layne Wallace, Committee Chair, Chair’s
Search Committee, Department of CIS,
University of North Florida, 4567 St. Johns
BluffRoad S., Jacksonville, FL 32224. Tel.
904-646-2985; fax: 904-646-2988; Bitnet:
lwallace@unflvm.bitnetor; Internet:
lwallace@sinkhole.cis.unf.edu. The
application deadlineisOct. 15.

Provisions of Florida’s Governmentin
the Sunshine and Public Records Law are
applicable. UNFisan affirmative action,
equal access, equal opportunity employer.

University of Cincinnati
Department of Electrical and
Computer Engineering
Applicationsare solicited for tenure-track
positionsatall ranksinthe Electrical and
Computer Engineering Department starting
in September 1994. The following areasare
of special interest: 1) computer system
design; parallel and distributed computing;
operating systems; databases; architecture;
computation theory; VLSI systems design,
testand verification; and VLSI CAD tool

development; 2) intelligent systemsand
informatics, including computer vision,
artificial neural network-based systems,
manufacturingand discrete-eventsystems;
automatic factory control; and intelligent
control systems.

Thedepartmentoffers M.S.and Ph.D.
programsin electrical engineering,
computer engineeringand computing
sciencesand an ABET-accredited under-
graduate programinelectricaland
computer engineering. The department has
30full-time faculty, 200 graduate students
and 400 undergraduates; it graduates 35
master’sand 15 Ph.D. recipients per year.

Candidatesshould have an earned
doctorateinelectrical engineering,
computer engineering or computer science.
Send curriculum vitae and the names of five
references to Professor Vik J. Kapoor,
Department Head, Electrical and Computer
Engineering Department, University of
Cincinnati, Cincinnati, OH 45221-0030.
E-mail: vkapoor@uceng.uc.edu.

The university isan affirmative action,
equal opportunity employer and encourages
applicationsfromwomen and minorities.

Purdue University

Department of Computer Sciences
We have more than 38 faculty membersin
operating systems, networks, programming
languages, database systems, robotics,
software engineering, solid modeling,
supercomputing, theory and numerical
analysis. We invite applicationsatall
professorial levelsinany area of computer
science, with some preference for people in
systemsand software.

Thedepartmentaffords great
opportunities for people whowant to get
involved in exciting research. Each faculty
member has access to the departmental
computing facilities (many Sunfileand
compute servers, a 64-processor Ncube 2
and many workstations), to the computing
center’s Cyber 205, ETA-10and Intel iPSC/
860 supercomputers, and to national
computer networks.

You must have, or be about to receive,
adoctorate (orequivalent experience) in
computerscience orarelated discipline.
Salary is competitive and dependson
background and experience. Submit resume
and names of references by March 1 to
Chair, Personnel Committee, Department
of Computer Sciences, Purdue University,
West Lafayette, IN 47907.

Purdue University isan equal
opportunity, affirmative action employer.

Universityof Southern California
Electrical Engineering-Systems
Department

The Electrical Engineering-Systems
Departmentinvitesapplicationsfor several
tenure-track positions. Preference will be
giventosenior-level applicantswho have
demonstrated leadership ability in building
astrong research programand who also
have adistinguished teaching and research
record. Areas of interest include communi-
cation networks for multimediaapplications
with an emphasis on the lower layers of the
OSI network model (physical, link protocol
and routing/signaling aspects); statistical
communicationand/or signal processing
algorithmsand their VLSl implementation;
and computer-aided design for digital
systems.

We also invite applications for tenure-
track assistant professors in the area of
intelligent control with emphasison
intelligent vehiclesand highways.

Applicationsmustinclude acompre-
hensive resume, a list of three to five
professional referencesand a letter of
interest clearly indicating the position
designated above forwhich you are
applying. Please send material to Chair, EE-
Systems Search Committee, EE-Systems
Department, USC, Los Angeles, CA
90089-2560.

USCisan affirmative action, equal
opportunity employer and encouragesand
welcomes applications fromwomenand
minorities.

University of Massachusetts,
Ambherst

Department of Computer Science
The Department of Computer Science
invitesapplicationsfor tenure-track faculty
positions at the assistantand associate
levelsand research-track faculty and
postdoctoral positionsatall levelsandinall
areas of computer science. Applicants
should have adoctorate in computer
science or related areaand should show
evidence of exceptional research promise.
Senior level candidates should have a
record of distinguished research. Salary is
commensurate with educationand
experience.

Our department has grown substan-
tially over the past five yearsand currently
has 32 tenure-track faculty, eight research
faculty, about 10 postdoctoral research
scientistsand 180 graduate students.
Continued growth is expected over the next
five years. We have ongoing research
projectsinrobotics, vision, natural language
processing, machine learning,
connectionism, expertsystems, distributed
problem solving, human—computer
interfaces, distributed processing, database
systems, informationretrieval, operating
systems, object-oriented systems, software
engineering, real-time systems, real-time
software developmentand analysis,
programming languages, computer
networks, theory of computation, parallel
computation, computer architecture and
medical informatics (with the University of
Massachusetts Medical School).

Thedepartment recently established a
national center (CRICCS) for research on
real-time, intelligent complex computing
systems thatincludesamajor project
(Project Pilgrim) with Digital Equipment
Corp.ondistributed, heterogeneous
networks; an NSF/Cll award in the area of
computer vision, distributed artificial
intelligence and real-time systems; a four-
year state/industry/university center
working onintelligentinformation retrieval
and an ARPA/NSF/industry-sponsored
activity inautonomousreal-time systemsin
flexible manufacturing.

To support our research, we have an
extensive research computer facility,
including more than 200 Sun, VAXStation,
DECStationand T1Explorer workstations,
numerous servers; two Sequent Balance
multiprocessors; a Kendall Square Research
KSR 1-64 parallel processor; a4,096-node
Connection Machine; avariety of graphics
devices; both Salisbury and Utah/MIT
robotic hands; several Denning mobile
robots; and areal-time testbed.

Sendaletter with your curriculum
vitae to Chair of Faculty Recruiting,
Department of Computer Science,
University of Massachusetts, Lederle
Graduate Research Center, Amherst, MA
01003. Please specify whetheryou are
applying foratenure-track or non-tenure-
track (research or postdoctoral) position.
Review of vitae begins Feb. 1, 1994, and
continues until available positions are filled.
Positionsavailable subject to funding.

The university isan affirmative action,
equal opportunity employer.

Lehigh University
Department of Electrical Engineering
and Computer Science

The Department of Electrical Engineering
and Computer Science at Lehigh University
seeksapplicants in networking and software
systemsfor atenure-track computer science
faculty position. Candidates must have a
doctorate in computer science or electrical
engineering with appropriate networking
background. We require a strong commit-
mentto teaching and evidence ofinnova-



September 1993

CompuTING RESEARCH NEWS

tiveresearch through journal publications.
Preference will be given to junior faculty,
butwe would consider senior faculty with
animpressive record of publication and
fundingin the fields of interest.

The departmenthasan expanding
Computer Science Division with excellent
facilities. It offersB.A., B.S.,M.S.and Ph.D.
degreesin computer science. Lehigh
University hasa 127-year history of
excellenceinengineeringand technology
indicated by high national rankings. The
university islocated on an attractive 1,600-
acre mountainside campusin Bethlehem,
PA, close to the Pocono Mountainsand
within easy reach of Philadelphiaand New
York City.

Candidatesshould send acurriculum
vitae and at least three referencesto Dr.
Alastair McAulay, Chairand Chandler
Weaver Professor, Faculty Search Commit-
tee, Department of Electrical Engineering
and Computer Science, Lehigh University,
19 Memorial Drive W,, Bethlehem, PA
18015. Send E-mail to
eecs@eecs.lehigh.edu for furtherinforma-
tionabout the department.

Lehigh University isan affirmative
action, equal opportunity employer. Women
and minoritiesare encouraged to apply.

Northeastern University
Department of Electrical and
Computer Engineering

The Department of Electrical and
Computer Engineeringat Northeastern
University in Boston seeks tenure-track
faculty incomputer engineeringwith
specializationsin software engineering,
computer architecture, parallel computing
and VLSI systemsdesign.

The ECE department currently has45
full-time faculty, two nationally and
internationally recognized research centers
andalarge and expanding graduate
program. Expansive opportunities for
research exist due to one of the highest
concentrations of high technology in the
nation.

Adoctorateinelectrical engineering,
computer engineering, computer science or
related field isrequired. Previousacademic
orindustrial experience is preferred. Salary
and rank are commensurate with experi-
ence.

Send resumes to John G. Proakis,
Chair, Electrical and Computer Engineer-
ing, 309 Dana Research Building, North-
eastern University, 360 Huntington Ave.,
Boston, MA 02115.

Professional Opportunities

Polytechnic University
Department of Computer Science
Applicationsare invited for three positions
incomputerscience: aCS coordinator at
the Farmingdale campus, asenior faculty
member and an industry assistant professor.

The coordinator will be expected to
guide and develop the academic, research
and administrative activitiesin computer
science at Polytechnic’s suburban
Farmingdale campuson Long Island, NY.
The coordinator will be amember of the
faculty with opportunity for teaching as well
asresearch. Leadershipand interpersonal
skillsare essential for this position.

Thesenior faculty member will be
expected to help develop, in concertwith
currentfaculty, an active and strong group
inone of the following areas: compilers,
computer architecture, databases, operating
systems, parallel and distributed systems,
programming languages or software
engineering. Candidates must have astrong
research record includingsignificant
publicationsand the demonstrated ability to
secure external funds through grantsor
contracts.

Theindustry assistant professor will be
expected to teach both undergraduate and
graduate classes in such areas ascomputer
architecture, operating systemsand
programming. The candidate should have
anoutstanding teaching record.

Applicantsforall positions must have
aPh.D. degree.

The Department of Computer
Science, which offersB.S., M.S.and Ph.D.
degrees, islocated in the School of
Electrical Engineeringand Computer
Science. The departmentcurrently has 15
tenure-track faculty members. Itsunder-
graduate program isaccredited by CSAB,
andin 1992 itawarded 95 M.S. degrees and
nine Ph.D. degrees. Areas of active research
include computational biology; computa-
tional geometry; image analysisand
understanding; large distributed databases;
network management; parallel, distributed
and randomized algorithms; parallel and
distributed systemsandarchitecture;
patternrecognition; and software reliability
and testing.

Thedepartment’sactiveresearch
program issupported in part by faculty
grantsfrom NSF and other agencies,
industry, and the Center for Applied Large-
Scale Computing, which participatesin the
Consortium for International Earth
Sciences Information Network. The
departmentrecently moved intoanew

university building in Brooklyn that is part
of the 16-acre MetroTech development of
buildings foracademic, researchand
commercial activities. Asaresult of the
university’sfavorable location, faculty and
students enjoy close interaction with major
companies in thefinancial, telecommunica-
tionsand computer industries.

Polytechnic University (formerly
known as Brooklyn Poly) isa private
technological urban university established
in 1854. Itislocated on three campusesin
the New York City metropolitanarea. The
main campus isin downtown Brooklyn
adjacentto Brooklyn Heights, one of New
York’sdesirable residential communities.
Two suburban campusesare located in
Farmingdale, on Long Island, andin
Hawthorne, in Westchester County. The
university hasan enrollment of about 3,500
students.

Qualified applicants should send their
curriculumvitae to Chair of the Search
Committee, Professor Richard Van Slyke,
Department of Computer Science
Polytechnic University, Six MetroTech
Center, Brooklyn, NY 11201. Tel. 718-260-
3186; E-mail: rvslyke@prism.poly.edu.
Evaluation of candidates will begin
immediately and continue until the search
iscomplete.

Polytechnicisanequal opportunity
employer.

University of Pennsylvania
Department of Computer and
Information Science

The University of Pennsylvaniainvites
outstanding applicants for junior tenure-
track faculty positions, with senior positions
possibly being available aswell. Appoint-
mentsare tostartJuly 1, 1994,

Because the appointment process
tends to take a minimum of two to three
months, interviewswill be conducted in
early 1994. Applications must be received
onor prior toJan. 10 in order to be assured
full consideration.

Faculty dutiesinclude both under-
graduate and graduate teaching, aswell as
research. We are looking to complement
existing research strengthsin computer
graphicsand animation, natural language
processing, computer vision, robotics,
computational biology, programming
languages, databases, logic and computa-
tion, high-performance computer networks,
artificial intelligence, real-time computing
and distributed systems.

Applications, including the names of
atleast three references, should be sent to
Chair, Faculty Search Committee,
Department of Computer and Information
Science, University of Pennsylvania, 200
South 33rd St., Philadelphia, PA 19104-
6389.

The University of Pennsylvaniaisan
affirmative action, equal opportunity
employer.

University of Maryland,
Baltimore County

Department of Computer Science
The Department of Computer Science of
the University of Maryland, Baltimore
County (UMBC) invitesapplicationsfor
several tenure-track openings at the level of
assistant professor. We are particularly
interested in candidatesin architecture,
computer networks, software engineering,
operating systems, databases, parallel and
distributed processing, and scientific
computation. Senior applicantswithan
exceptional record of research and teaching
also may be considered.

Thedepartment consists of 16 full-
time faculty and 24 adjunct faculty. We
offer B.S., M.S.and Ph.D. degreesin
computer science and have about 130
graduate and 700 undergraduate students.
The department has just moved into a new
building and has completely renewed its
computational facilities.

The UMBC Campus has 10,000
studentsandis joined at the graduate level
with the University of Maryland at
Baltimore (UMAB), located afew miles
away in downtown Baltimore. The resulting
University of Maryland Baltimore Graduate
School hasastrong research programwith
over $100 million peryear in external
research fundingand includes Maryland’s
medical, law and dental schools. UMBC is
located in the Baltimore—Washington
corridor, providing easy access to both
metropolitan areasand to numerous federal
agencies, industrial research centersand
consulting firms.

Your application, includingacurricu-
lumvitae and three letters of reference,
should be sent to Faculty Search, Computer
Science, University of Maryland, Baltimore
MD 21228-5398. Tel. 410-455-3000; fax:
410-455-3969. Send E-mail to search-
info@cs.umbc.edu for additional informa-
tionand tosearch@cs.umbc.edu for
general inquiries.

UMBC isan affirmative action, equal
opportunity employer.

Oregon Graduate Institute of
Science and Technology
Department of Computer Science
and Engineering

The Oregon Graduate Institute of Science
and Technology (OGI) seeksa head for its
rapidly growing Department of Computer
Science and Engineering (CSE). Applica-
tionsare invited fromindividualswho have
research interests consonant with those of
the department, adistinguished record of
scholarly productivity, astrongly funded
research programand solid evidence of
leadership ability.

Currentdepartmentresearchincludes
programsin functional programming
languages, formal methods for software
designand development, high-performance
computing, database and operating systems,
neural networks and spoken-language
understanding systems.

OGlisaprivate, graduate-only
institution offering M.S. and Ph.D. degrees.
Itislocated inthe greater Portland
metropolitanarea, about 12 miles west of
downtown. The CSE departmentcurrently
has 17 faculty, 110 matriculated students
and sponsored research in excess of $4
million peryear.

We intend to fill this position by July 1,
1994. Toapply, send curriculum vitae with
namesand addresses of five references to
Dr.JamesJ. Huntzicker, Provost, Oregon
Graduate Institute, PO. Box 91000,
Portland, OR 97291-1000. E-mail:
search@cse.ogi.edu.

OGl isanequal opportunity, affirma-
tive action employer. Qualified women,
minoritiesand people with disabilitiesare
encouraged toapply.

University of South Carolina
College of Science and Mathematics
The University of South Carolina,
Columbia, invites applicationsand
nominations for the position of dean of
the College of Science and Mathematics.
The dean of the College of Science and
Mathematics is responsible for administer-
ingthe college’sbudget of about $17.5
million in state fundingand $21 millionin
outside support. The college consists of
seven departmentsand several institutes.

Applicantsshould send aletter of
applicationand acomplete resumetoDr.
Ralph E. White, Chair of the Science and
Mathematics Dean Search Committee,
Department of Chemical Engineering,
Swearingen Engineering Center2C13,
University of South Carolina, Columbia, SC
29208. Tel. 803-777-6060; fax: 803-777-
8265.

The University of South Carolinaisan
equal opportunity employer and specifically
invitesand encouragesapplications from
women and minorities.
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People inthe News

Traubreceives CRAaward

The Computing Research Association is pleased to name Joseph F. Traub as
the recipient of the 1992 Award for Service to Computing Research. Traub
received hisaward at the Federated Computing Research Conference in May.
Thisaward was made in recognition of his dedicated leadership and extensive
service to the field, and particularly acknowledged his invaluable contribution
asfirst chair of the Computer Science and Telecommunications Board of the
National Research Council. Traub served as the board’s chair from 1986 to
1992.

Under Traub's leadership, CSTB established itself asaleading policy voice
for the computing research community. The board’s studiesand reports have
covered arange of issues including systems security, information infrastructure,
human resources, competitivenessand management of the High-Performance
Computingand Communications program. Traub also managed two expan-
sions of the board, which broadened its scope to include computational science
and telecommunications, aswellascomputer scienceand computer engineering.

Thefinal report prepared under his stewardship, Computing The Future,
provided an overview of the state of computing research and the key issues
facingthe field. That report stimulated an important debate in the research
community, and it presaged much of the current public discussion of govern-
mentscience and technology policy.

_ane named as NSFdirector

President Clinton nominated Neal F Lane onJuly 13 to head the National Science
Foundation. Provost and physics professor from Rice University, Lane isexpected to
be adefender of basic research.

Playingakeyrole in the decision to nominate Lane was presidential science
adviser John Gibbons, who said the administration avoided industrial candidates,
instead opting for someone with basic research experience.

The Senate will hold hearings on Lane’s nomination this fall. NSF officials hope
he will be confirmed by Oct. 1.

Aspecialistin theoretical atomic physics, Lane hasbeen involved with both
“big” and “small” science; he has worked with teams of studentsand on the Super-
conducting Super Collider, a$10billion project.

Lane serveson the Blue Ribbon Panel on High-Performance Computing, formed
by NSF to evaluate technological trendsand priorities.

In 1984, Lane led an advisory committee that designed a network of NSF
supercomputing centers. He later served on an advisory committee for the congres-
sional Office of Technology Assessment and wrote the report From Grade School to
Grad School.

He served as provost for Rice University since 1986, after having been the
Chancellor of the University of Colorado for two years. In 1979 and 1980, he served
asthe director of NSF’s Physics Division. Prior to that, he taught physics for 20 years.

Lane earned hisbachelor’s, master’'sand Ph.D. degrees from the University of
Oklahoma.

DirectorsnamedtoNIST, DR&E

Arati Prabhakar has been confirmed as the director of the National Institute of
Standardsand Technology. The first woman to hold the post, Prabhakar previously
served at the Advanced Research Projects Agency and spent a year at the congres-
sional Office of Technology Assessment under an OTA fellowship.

Meanwhile, AnitaJones, chair of the University of Virginia Computer Science
Department, has been confirmed as DOD’s Defense Research and Engineering
director. Joneswas afounder and vice president of Tartan Laboratoriesand currently
serveson the Defense Science Board.

| Call to action from Page 9

ment of Ph.D.sand Faculty in Computer Science and Computer Engineering
(formerly known asthe CRA Taulbee Survey) iswidely read and anticipated by our
members.

Thethird level of prioritiesisall other CRA activities, including helping new
teachers, developing strategies to match the supply and demand of CSPh.D.sand
cosponsaring curriculumworkshops.

These priorities need people to make them happen, and we are the oneswho
must do thiswork. At this critical juncture in our shared future, our field needs
enlightened volunteerswho will push itinto the next century. I look forward to your
helpand commitment.

Bill roundup from Page 12

educational uses of technology. Additionally, a National Commission on Technology
Educationwould assistin guiding federal policy and setting technical standards.

The legislation specifically mentions granting funds to educational institutions “to
acquire connectivity with wide area networks such as the Internet.”

Technology for the Classroom Act of 1993 (S 264):
Sen. Jeff Bingaman (D-NM) introduced a bill Jan. 28 that would authorize $90 million for
fiscal 1994 forimplementing new communications technologies inschools.

Half of the money would provide grants directly to schools of all levels so they could
implement technologies such ascomputers, software, databases, films, transparenciesand
video, audio and telecommunications equipment. The other half would be funneled through
state agenciesso they could implement programs.
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1993 ITAC winners named

By Douglas Powell

Two pioneers in microelectronics have
received the 1993 ITAC/NSERC
awards for their original contributions
tothefield of information technology.
Savvas G. Chamberlain, of the Depart-
ment of Electricaland Computer
Engineeringat the University of
Waterloo, and Adel Sedra, former chair
of the Department of Electrical and
Computer Engineeringand now vice
presidentand provostat the University
of Toronto, were each presented with a
$50,000 award in Ottawa earlier this
year on behalf of the Information
Technology Association of Canada
(ITAC) and the Natural Sciencesand
Engineering Research Council
(NSERC).

Chamberlain hasgained interna-
tional recognition for hisfundamental
work on semiconductor devicesand
large-scale integrated circuits. Educated
atLondon’sNorthern Polytechnicand
at Southampton University where he
completed hisgraduate studiesin
electronics, the 52-year-old Chamber-
lainisapioneerinthe development of
charge transfer theory applied in
charge-coupled devices (CCDs), image
sensors, solid-state photodetectors, and
MOSFET (self-scanned optical image
sensor) devices. He has published more
than 100 papersand holds more than
15 patentsand patents pendingon
CCDs, integrated circuits, optical
imaging devicesandsolid-state
scanners.

In 1990, Chamberlainwaselected
Fellow of the Institute of Electrical and
Electronics Engineers (IEEE) for his
contributionsin CCD imagersand
MOSFETs. The following year, he was
awarded the first Microelectronics
Fellowshipfrom NCR Canadaltd.’s
engineeringand manufacturing
operation in Waterloo in recognition of
hisoutstanding contributionsto new
silicontechnology applied to contact
image sensor devices. Heisan active
participantin two Centers of Excel-
lence: heisaprincipal investigatorin
the federal network MicroNetand a
researcher at the Information Technol-
ogy Research Center (ITRC) of
Ontario.

“Whatis extremely beneficial is
that thiskind of award encouragesrole
models for younger faculty. That cannot
be emphasized too much,” Chamberlain
said. “We need these individuals to
generate new technology and to transfer
ittoindustry. Indoing so, we are
creating valuable opportunities for our
economy and training graduate students
atthesametime.”

Chamberlain hasdeveloped
versatile toolsfor computer simulations,
such asthe three-dimensional WAT-
MOS and the new-generation
CHORD, aswell asanew hydrodynam-
icssimulator for submicron semicon-
ductor devices. These have been
adopted by researchersat universities
and incompaniessuch as IBM Corp.,
Intel Corp., Northern Telecom Inc. and
Westinghouse. The ability tocombinea
thorough understanding of the physics
of semiconductorswith an appreciation
of the physical propertiesand param-
etersrequiredin high-performance
deviceshasenabled Chamberlainto

design, fabricate and characterize new
typesof sensors.

He also hassuccessfully applied his
research tocommercial ventures. His
pioneeringwork on CCD image sensors
formed the basis for the launch of Dalsa
Inc.,aWaterloo, Ontario-based
manufacturer of sensors for applications
in photography, astronomy and
computer vision. Beginningin1980asa
two-person consultancy, Dalsa now has
more than 60 employeesengagedin
manufacturingand marketing.

Sedraisarenowned researcherand
teacher who has made significant
contributionsin the field of communi-
cations systems. Hiswork on the theory
and design of electronicfilters has
significantly advanced the field of signal
processing.

Hissoftware package for filter
design isused in more than 30 compa-
niesand universities. Author of more
than 130 papers, hisbook Microelec-
tronic Circuitsis the standard teaching
textin 150 universitiesworldwide.
Sedra’s contributions toengineering
education have been recognized by a
number of awards, and he was instru-
mental in the creation and continuing
operations of the Information Technol-
ogy Research Center.

“I'manelectronicscircuit designer
who hasworked on avariety of circuits,
both theory and design techniques,”
Sedrasaid. “All of them share the
attribute that they are used in telecom-
municationsapplications. That'smy
special contribution toinformation
technology.”

One of hismost notable innova-
tionsishiswork on electronicfilters, an
importantcomponentin telecommuni-
cationsand other electronicssystems.
He began in the early days of passive
filtersand then moved on to active
filters. Later, hisresearch focused on
switched-capacitor filters, whichare
fully integrated networksonone
integrated-circuit chip. “These circuits
have tremendous advantages in terms
of costs, reliability and reduced ssize,”
Sedrasaid. “Asthe technology changed,
my research team moved on to adopt
new onesand to introduce circuit
innovations. e are currently working
inthisareaon high-speed, high-
frequencyfilter circuits thatare self-
adjustingwithout the need for indi-
vidual tuningin manufacture.”

Born 50yearsago in Egypt, Sedra
studied at Cairo University, then came
to Canadato complete hisgraduate
work at the University of Toronto. In
only 18 months, he finished hisdoctoral
studiesinelectrical engineeringand
subsequently joined the faculty of that
department. Nine years later, he was
appointed afull professor. In 1984, he
was made a Fellow of the IEEE for his
contributionsto the theory and design
ofactive-RC and switched-capacitor
filters.

“Thisaward certainly makesa
difference to me,” Sedrasaid. “Ithas
become very prestigious nationally. Past
winnersrepresentthe cream of informa-
tiontechnology researchersin Canada.
Sotojointheranks of such deserving
people gives me awonderful moral
boost.”

Douglas Powell is a graduate student at the
University of Guelphand a free-lance
sciencewriter.



