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News Analysis

By Fred W. Weingarten
CRA Staff

attention to.

nextdoor to the White House.

Deciding the future of NSF

This political year will see fierce debates over several key R&D issues, many
with seriousimplications—both domestically and internationally—for the
future of science and engineering. Many of those debates will concern the
National Science Foundation (NSF), and the outcome may determine the
future of thatagency. Itis an issue the entire scientific community must pay

Lastyear, there were broad, strategic discussions about the future of
science and technology (S&T) policy and the changing relationship between
governmentand the research community. Thisyear, those general discussions
will continue, but they will be accentuated by battles over specific issues.

The political process ultimately collapses large issues into a series of
smaller, concrete decisions that ultimately rest on binary votes. A member of
Congressvotes “yea” or “nay” on abill; a judge decides for the plaintiff or
defendant; and an agency head decides whether or not to issue aregulation.

Inearly January, NSF lost its long battle over relocation. (See Page 11).
NSF could not muster support from the new administration to stave offa
sudden burst of pressure from the outgoing Bush administration. NSF will
move to suburban Virginia, a few miles away from its cozy location virtually

Though the effects of the move can be exaggerated, access to agency
headswill be more difficult and the officials may feel more isolated, just when
S&T policyisundergoing great change. Worse, with the departure of Director
Walter Massey (See Page 10), NSF may, in essence, be leaderlessatatime
when itsown future is being decided.

Inacity inwhich nearly anything can have political meaning, the move
also seems to have symbolic meaning. In this case, it seemstoreflect the
threat, at least perceived, that basic research, asrepresented by NSF may
become isolated from the broader thrust of federal S&T policy—"“marginal-
ized,” to use acurrent buzzword. There is some basis for worry. NSF was barely
mentioned in the confirmation hearings for the new science adviser, John
Gibbons. NSF’srecent budget woes have been cataloged in CRN, and there

Continued on page 10

“Gore lI” billintroduced on
first day of new session

By Juan Antonio Osuna

CRA Staff

Lessthan 24 hoursafter President
Clintonwasinaugurated, Senate
Democratsintroducedabill to
strengthen national competitivenessin
critical areas of technology such as
high-performance computingand
networking, advanced manufacturing
andwind engineering.

The National Competitiveness Act
0f1993 (S 4), introduced in late
January by Sen. Ernest Hollings (D-
SC), includes legislation struck down
lastyear by the Bush administration.

Thethreebillsreincarnatedinthe
currentoneare the Manufacturing
Strategy Act, the Wind Engineering
Actandthe Information Infrastructure
and Technology Act. The first two were
introduced by Hollings and the third by
then-Sen. Al Gore (D-TN).

Thecurrentlegislationreflectsa
long history of debate and refinement
and is consistentwith Clinton/Gore

campaign statements.

The Information Infrastructure and
Technology Act, labeled “Gorelll,”
seeksto:

= increase funding for high-
performance computing R&D,

«improve educationatall levels,

= build digital librariesaccessible
over networks,

= improve electronic communica-
tionamong health care providers,

= increase productivity of workers,
especially inmanufacturing, and

= coordinate the building ofa
national informationinfrastructure to
serveall citizens.

The legislation specifically
mentionsthe creation of several testbed
projects—one to link hospitals, clinics,
doctorsand medical libraries together,
the othertoconnectprimaryand
secondaryschoolstothe Internet.

Thelegislationwould authorize
$60 millionforfiscal 1993, $120 million

Continued on page 11
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CRAboardmembers meetin Chicago

By John R. Rice

CRA Chair

Atthe CRA board of directors meeting
in Chicago Dec. 10-11, we welcomed
two new board members. Patrick Hayes
of Stanford University isthe American
Association for Artificial Intelligence
representative, and John Werth of the
University of Texasis the second
Association for Computing Machinery
representative.

Thefirst substantial item of
discussion was finances, and the report
was satisfactory: (1) The 1992 year
ended with $18,807 more income than
expenses. (2) Payment of dues by
academicandindustrial membersis
about as expected inspite of hard times
inacademiaand the computerindustry.
(3) The 1993 estimate projectsan
income of $584,700—ofwhich
$385,800already hasbeen collected—
and expenses of $553,000. (4) The
projected year-end fundsbalance isjust
over $100,000, which ismuch better
than ayear or two ago, but still low for
anorganization of thissize and type.

Fred W. Weingarten reported on
the collaborative agreement between
CRAand ACM in the area of govern-
mentrelations. Through the arrange-
ment, ACMwill provide support for
additional governmentrelations efforts
andanew junior staff person. Weingar-
ten hasassumed the additional title and

duties of ACM director of US public
policy.

Wkingarten also reported on the
progressininstallingaworkstationand

network connection in the CRA offices.

Itisanticipated that CRA can use this
equipment to provide several useful
information servicesto itsmembers.

The board discussed at some
length the policy of paying travel
expenses for CRA activities. Currently,
CRA pays expenses for the staff and for
some board members to attend a few
specialized activities, such astravel to
Wiashington to testify before Congress.
Allboard members pay for at least two
tripsayear to attend board meetings,
and many pay to attend committee
meetings.

Thisisasubstantial financial
burden that larger, more affluent
organizations pay for theirvolunteers. It
was reaffirmed that board membersare
responsible for the travel expensesto
board meetings. CRA may help pay for
the expenses of extraactivities,
especiallyfor CRA officers,and the
chair may use his contingency fund of
$5,000 to help board memberswith
acute problems.

Brief reports were given on past
and proposed workshops. The evalua-
tions of the CRA Snowbird Conference
'92 were extremely positive, although
many attendeeswanted more free time.

Plans for FCRC 93 in May are on
track. CRA organized the Computing
Research Policy Summit last October. In
November, CRA heldasmall planning
workshop on human resources datain
Wiashington, DC. CRA participationin
ACM’s Computer Science Conference
wasdiscussed. Nextyear, ACM s
reorganizing CSC,and CRA plansto
collaborate with the ACM planning
committee so CRA retainsasignificant
roleinthisconference. Thefirst CRA
Industrial Research Workshop at
SnowbirdisJuly 11-13.

Government affairsissuescon-
sumed a large part of the agenda due to
the many changesin federal and
industrial research funding. Thiswas
the topic of the board’sdinner meeting,
and these discussions are summarized at
theend of thisarticle.

CRA submitted astatementto the
Commission on the Future of the
National Science Foundation. The
future directions of change for NSF still
are uncertain, especially with the recent
resignation of Walter Massey as NSF
director. Ed Lazowska, chair ofthe CRA
Government Committee, hasan
ambitiousplantodevelop CRA
positionsand initiativesin thisarea. A
meeting of thiscommittee isscheduled
for March 17 to help crystallize ideas

Continued on page 3
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Expanding the Pipeline

Reducing the drop-out rate

By Claire Toynbee

Why do so few women study computer
science? While there are no easy
answers, my researchat Victoria
University of Wellington in New
Zealand suggests computer culture
alienatesyoungwomen intheirinitial
contactwith thefield. Three years of
research, including two surveysand 40
in-depth interviewswith drop-outs,
shows thatwomen taking introductory
coursesfind themselves “on the outer,”
facing adversities unfamiliar to many
white, middle-class men. Given these
adversities, itissurprising somany
womensucceed.

Theresearch

In 1990, our computer science
department asked me to find out why
women were disappearing froman
entry-level course for computer science
majors. The intent of the research was
toalleviate thesituation. | worked
regularly with Judy Brown, the women's
adviser and one of only two women in
the department. She was to acton our
recommendations.

Our department offersthree
coursesat the first-year level—COMP
102, anintroductory class for computer
science majors; COMP 103, acontinua-
tion 0of 102; and COMP 130, an
introduction for non-majors.

Inthe course for non-majors, about
half the studentsare women, and the
drop-outrate is low for both sexes. In
COMP 102, the major course, women
make up just less than a quarter of the
classand drop out at double the rate of
men. Women also are more likely to fail
than men, as 52% of women pass
compared with 78% of men. Finally,
only 11% of women compared with
28% of men get As, providing they
complete the course by taking the final
exam.

University statistics show that
(1) women generally surpassmenin
their first year at Victoria University,
and (2) overall they are nomore prone
than men to drop out. Women do not
disproportionately drop out of other
courses. Even in physics, where women
are poorly represented, the drop-out
rates are the same for both sexes.

We surveyed the class because little

was known about the students, apart
fromtheiracademicrecords. After
designingand conducting the survey,
too fewwomen remained todoa
statistical analysis. Survey results from
the nexttwo yearsdo indicate some
gender-related differences. About 370
studentswere surveyedin 1991 and
1992. Thisrepresentsa 70% response
rate, assome students had skipped class
onthesurvey days.

Overall, COMP 102 studentswere
young (about 18 yearsold), still lived at
home and spoke English as their native
language. However, womenwere on
averageolder, less likely to be first-year
studentsand less likely to speak English
astheir native language. Theywere less
likely to own a computer and to have
had prior computing courses. Also,
more women were employed than men.
Generally, the studentswere quite
confident. Almost half of the men—
and only a third of the women—
expectedtogetan Ainthecourse.

Many men had enrolled inthe
course because they enjoyed hacking
and had owned computersbefore
entering college. Theywere much more
likely than the women to have ventured
into programming before college. Many
men had been members of computing
clubsand usersof electronicbulletin
boards.

Some women also had owned
computersathome, were confident,
and eagerly looked forward to becoming
computer scientists. But, overall,
women were less likely to have owned
computers, and those who did had to
compete foraccess to “the family”
machine.

Although the course prospectus
welcomed inexperienced students, most
of them had to struggle with the
Macintoshand conceptual problems
associated with theirassignments.
Overall, 40% said they would have
likedanintroductory course. The
corresponding statistic forwomenwas
60%.

Thetime that students spent with
computersvaried widelyaccording to
whether studentsworked athome orin
the labs, doing their assignments or just
hacking. Arelatively high proportion of
young men could complete weekly

assignmentsin less than five hours, and
some could evendo themin less than
two hours. Youngwomen, and students
whose mother tongue was not English,
took much longer. Several students
confessed to spending more than 20
hoursaweek onassignments. And they
all had other course work to complete.

Because of aresource shortage in
1990and 1991, some students became
frustrated by the lack of Macintoshes,
working printersand an efficient
booking system. The lack of campus
resources gave an advantage to students
with computersat home. Inexperienced
studentswithout computersathome
spentmore time doing their weekly
assignments. Also, many students had
heavy academic work loads, involving
long laboratory hourseachweek in
addition to lecturesand tutorials.

Somewomenwere overwhelmed
by thefirstassignmentsand had little
idea how to approach the exercises.
Some remarked that everyoneelse
seemed so confidentand that they
themselvesfeltstupid. Theysaid they
were afraid to seek help and reveal their
ighorance.

Perhaps, the problem also has todo
with low self-esteem. Severalwomen
said they dropped out because they felt
intellectually intimidated in seeing
othersfinish theirwork earlyand in
hearing others persistently ask questions
inan unfamiliar jargon. Studentswho
finished labwork quickly often were
reported as “showing off” by going on to
doother creative taskssuch asdrawing
backgroundscreens. One mature
woman student referred to thisas
“strutting behavior.”

Changes from 1990 to 1992

From 1990to 1992, following our
research, the course was changed to
remedy the high drop-outrate. Thefirst
immediate change wasto upgrade the
labsand the booking system. Later, a
new lab was formed with more Macin-
toshesand better printing facilities.

Based onour research, we recom-
mended splitting COMP 102 into two
coursesso inexperienced students
wishing to major in computer science
could proceed more slowly through the

Continued on page 9

Letters to the Editor

Children atconferences

Dear Editor:

Thank you for publishing Elaine
Weyuker’s column about the lack of
childcare atconferences [January CRN,
Page 2]. I would like to add my two
centstothe debate. My motivesare
only partially selfish: One of the most
memorable moments of my “home
conferences” (the ACM Symposium on
the Theory of Computingand the IEEE
Foundations of Computer Science) was
watching Maria Klawe’sand Nick
Pippenger’sinfant daughter Sashaenjoy
the penguinsat the Boston Aquarium,
yearsago. At the time, | thought Sasha
was too young to see anything that far
away. Now that | have had a second,
more observant, child of my own, itis

notatall hard to believe.

I do like seeing kids at conferences.
My suggestion to the (often over-
worked) local arrangements chair is to
recruitavolunteerto organizea
childcare cooperative. Ideally, this
volunteerwouldfindalocal childcare
providerwilling towork eveningsand
perhapssome daytime hoursatahotel
suite. The rest of the labor and toys and
other necessitieswould be provided by
parents (conference attendees)
participating inthe co-op. The hotel
should be able to set up a few cribs. Pre-
conference organization (todecideona
schedule and operating policies) could
be carried out by E-mail and moderated
by the volunteer coordinator. | would
expecttheregistration fee to cover the
cost of the hotel suite for the child-

care—although anambitious fund-
raising committee probably would
consider acorporate donationan
attractive option. Onereasontosetup
aco-op istosidestep some of the
liability exposure of amore formalized
childcare operation. I would not be
surprised to hear that the fear of
litigation isone of the reasons hotels are
sorecalcitrantabout delivering
anythinginthe way of childcare
services. Another reason toset upaco-
opisthatit can be alot of fun, once you
get past the organizational hassles.
Clark Thomborson

ACM visiting professor of electrical
engineeringand computer science at the
Massachusetts Institute of Technology and
acomputer science professor at the
University of Minnesota at Duluth.
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Two appointed to CRA board

CRA sponsoringworkshop
for industry at Snownbird

The Computing Research Association issponsoring the CRA Industrial
Research Workshop at Snowbird for technical managers of industrial comput-
ing research. The goal of the workshop is toincrease the effectiveness of
industrial computing research by promoting the communication of common
concernsandsolutions.

Theworkshop isat the Snowhbird resort near Salt Lake City. It begins the
evening of Sunday, July 11, and ends at noon on Tuesday, July 13. The
registration fee, which includes meals, is $350. Hotel costs are extra. Atten-
danceislimited.

Theworkshopis modeled after the extremely successful biannual CRA
Snowbird Conference for academic department chairs, government officials
and industrial computing research managers. The workshop will feature panel
discussions, invited speakersand plenty of time to get to know one another.

Attendance is limited to managers of industrial computing research
organizationsin North Americawho are atalevel roughly equivalent to
academic department chairs. The focus will be on managing strategically
oriented, pre-competitive research, asubstantial fraction of which is published
inthe openscientific literature. Ifalarge number of people want to attend the
workshop, CRA and the workshop organizers will select the attendees.

The keynote speaker will be John Seely Brown, whois vice president of
advanced research for Xerox, head of Xerox’s Palo Alto Research Centerand
the Xerox chiefscientist. Brown isthe author of the controversial article,
“How Research Reshapes the Corporation,” published recently in the Harvard
Business Review.

Topics planned for the panel discussionsinclude managing the relation-
ship with the company; the social contract for industrial fundamental research;
jointresearch with universities and with other companies; handling successes
and disasters; research metrics and quality management; managing intellectual
property; and the balance between research freedom and research manage-
ment.

For more information about the workshop, contact Mark Weiser, the
workshop organizer, at Xerox PARC, 3333 Coyote Hill Road, Palo Alto, CA
94304. E-mail to weiser@xerox.comis preferred. For more information about
registering, contact Kimberly Peaksat tel. 202-234-2111 or E-mail:
kimberly@cs.umd.edu.

Snowbirdis renowned asawinter resort, but also is great funin the
summer. Onamountain incline 30 miles northeast of Salt Lake City, the resort
features mountain hikes, atramride to the top of the mountain, clean air,
rushing mountain streams and a full-service health spa.

Attention CRA Members:

One of the benefits of beingamember of the Computing Research Associa-
tionisaccessto free mailing labels of our membership and the CRA Forsythe
List. The labelsare available in electronic form or on Cheshire or laser labels.
The labels are available to non-members for $25 per set. For more informa-
tion, contact Phil Louisat tel. 202-234-2111; fax: 202-667-1066; or E-mail:
plouis@cs.umd.edu.
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The Computing Research Association
welcomes two new memberstoitsboard
of directors. John Werth, asenior
lecturerand research scientistin the
Department of Computer Sciencesat
the University of Texas, Austin, was
appointed asasecond Association for
Computing Machinery representative.
(Dorothy Denningisthe other ACM
representative.)

The other new board member is
Patrick Hayes, aconsulting professorin
computerscience at Stanford University
andavisiting scholar at the Beckman
Institute at Urbanain Illinois. Hayes,
who isthe president of the American
Association for Artificial Intelligence, is
the AAAI representative onthe CRA
board.

Werth earned abachelor’sand
master’s degree in mathematics from
Emory Universityandadoctoratein
mathematics from the University of
Washington.

Werth was assistant professor, then
assistant department head of math-
ematicsat New Mexico State Univer-
sityfrom 1968-1975. He thenwasan
associate professor and later chair of
computer science and electrical
engineeringat the University of
Nevada, Las Vegas, from 1975-1985. He
hasbeenan ACM member since 1975
and is program chair for the Computer
Science Conference’'94.

Hisresearchinterestsareinparallel
programming, software engineeringand

computerscience education. Heis
participating in the specification and
construction of agraphical software
developmentenvironment for writing
parallel programs. Heisactive inthe
continuing education of computing
professionals.

Hayes read mathematicsat
Cambridge, graduatingin 1965tojoin
the new Machine Intelligence Program
atEdinburgh,andearnedaPh.D.in
automatic theorem-proving. In1972 he
became a professor at Essex University,
establishinganew Al group there. He
spent 1979 asafellow at the Center for
Advanced Studyin the Behavioral
Sciencesat Stanford,and in 1981
emigrated to the United States, takinga
Luce Chairat the University of
Rochester. In 1985 he began pursuing
industrially sponsored researchin
California.

Hayes has been involved with
many of the major Al academic
societies. He was secretary of Artificial
Intelligence and Simulation of Behavior
(AISB) forseveral years, wrote its
constitution and edited its newsletter
from 1968t0 1971. He was chair of the
International Joint Conference on
Artificial Intelligence from 1980 to
1982andan IJCAI trustee until 1987.
He organized the fifth Cognitive
Science conferencein 1983 andwasa
member of thatsociety’s governing
board for several years.

Rice from page 1

and to planforinvolvementof the
entire computing research community.
“Town meetings” on thistopicare
scheduledatbothCSCand FCRC.

Other committee reportsreceived
and discussed by the board were: (1)
Publications: Asmall pilot effort will be
started toincrease advertising revenue
in Computing Research News. (2) Status
of Women: Maria Klawe and Nancy
Levesonreported that the committee
hasorganized aworkshopat FCRC '93
and ismaking good progress in develop-
ing its database resource. (3) Elections:
Juris Hartmanisand David Wise
reported that the proceduresand
schedule now have been codified.

(4) CRA Taulbee Survey: Earl Schweppe
reported that the data has been
collected and analysis programs
implemented. (5) Teaching: David
Patterson described his program to
provide videosand course notes from
top teachersto help newfaculty get
started in teaching. The board endorsed
the program.

Thedinner discussion waslong
andvigorous. Italmost entirely revolved
about the “Case for Computing
Research,” (adocumentbeing planned
by the Government Committee)
though thiswas not explicitly stated.
JohnRice started the discussion with
remarksabout the Computing Research
Policy Summit:

= The goals of the 20 or so
attendeeswere remarkably compatible,
including those from industry and the
social responsibility group.

= Itisfelt that Congressis the
decision-making body for any substan-
tial changesinresearch fundingand
policies. Congress is pushing for changes

and s likely to make it happen.
Legislatorsare looking for research
clearly related to national goals.

Considerable heatwasgeneratedin
discussions of competition between the
sciences, butitfinally wasagreed that
CRA s effortsshould focus on the
benefits of computing research.

Thediscussion then shifted to
what CRA should do toinfluence this
process. Weingarten described how
congressional decisions involve many
partiesand combinations of interests.
Our objective should be toeducate
non-technical decisionmakersabout
computing research. Stepstodo this
include:

(1) Prepare short case statements
ofaboutthree pagesin length on topics
suchasscience, engineeringand
medical applications,communication
and networks, information infrastruc-
ture, education, economicimpact, and
control of processes.

(2) Prepare along case statement
that combines the aforementioned
topicswith specific recommendations.

(3) Schedule at least three
congressional policy seminarsin 1993
on key topics.

(4) Congressional testimony, either
oral orwritten, should be presented by
the heads of CRA, ACM and IEEE,
probably at NSF’s reauthorization
hearings.

Finally, there wasadiscussion of
Klawe’sinnovative proposal to “invite
your local politician to the computing
lab.” Thisisalonger-term proposal, but
such stepsare important for our
profession.

John Rice is chair of the CRA board of
directorsand chair of computer science at
Purdue University.
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1991-92 CRATaulbee Survey

CS departments produced 909 Ph.D.s;
rate of growth increased, but not by much

The 1991-92 CRA Taulbee Survey is the Computing
Research Association’s survey on the production
and employment of Ph.D.s and faculty in computer

science and computer engineering.

By Earl Schweppe

Thisreportdescribes the results of asurvey, completed in December 1992, of the
CRAForsythe List of computing departments.! The survey concerns the production
and employment of Ph.D. recipientswho graduated in 1991-19922and the faculty of
Ph.D.-granting computing departments during the academic year 1992-1993.

All 140 computer science (CS) departments offeringaPh.D. degree (128 in the
United Statesand 12 in Canada) and 31 of 33 departments offeringa Ph.D. degreein
computerengineering (CE) participated in the survey. CE statisticsare reported
separately so comparisons with previous years can be made for computer science.
However, the statistics for computer science and computer engineering slowly are
being merged. Some survey highlights:

= The 140 computer science departments produced 909 Ph.D.s, an increase of
47 (5.5%) over the previous year. Thiscompares with an increase of 17% last year. Of
the 909, 410 were known to be US citizens, 44 were Canadiansand 425 were
foreigners. Ofthe 807 whose job placement was known, 311 (39%) stayedin
academia, 313 (39%) wentto industry, 32 (4%) went to government, 121 (15%) left
North America, 14 (1.7%) were self-employed and 16 (2%) were unemployed.

= Only 1,221 students passed their Ph.D. qualifying examination in the com-
puter science departments, a6% decrease fromthe 1,301in 1990-91.

= Only11blacks, 15 Hispanicsand 108 women (12%) received Ph.D.sin
computer science.

= The 140 CS departments have 2,699 faculty members (in lastyear’s survey,
137 departmentshad 2,725): 861 assistant, 813 associate and 1,025 full professors.
Thetotal decreased by about 1%, butseniority increased this year.

= The 140 CS departmentsreported hiring 138 new Ph.D.sand losing 173
faculty toretirement, death, graduate school or non-academic positions.

= Only 14 assistant professors in the 140 departmentsare black, 17 Hispanic
and 118 (13.7%) female, but this is a gain of almost 4% for women. There were 76
(9%) female associate professors—a loss of nine—and 47 (4.5%) female full profes-
sors—aloss of three.

Growth of faculty in the Ph.D.-granting departments was steady for 20 years.
Last year that number remained about the same, and this year the number of faculty
declined by about 1%. Several factors contributed to this trend. The current
economic climate has restricted hiringin many schools, but more importantly,
departmentsappear to be approaching asteady state in size relative to other univer-
sity departments. The newer and smaller departmentsstill are projecting afive-year
growth of 10% to 25%, but the larger, more mature departmentsindicated a slower
rate. These projections have proven to be fairly optimistic in the pastand may be
now aswell.

The number of losses from death and retirements decreased from 35 to 27 this
year. Butin 1989-90 and before, that number was much lower. The field is maturing,
sowe can expect even more lossesin the future.

Asanother sign of maturity, the computer science Ph.D.-granting departments
now have more full professors (1,025) than assistant professors (861). Asdepart-
ments become more tenured, there will be fewer openings for new Ph.D.s.

Thisdecrease infaculty positionsin Ph.D.-granting departmentsisreflectedina
decrease inthe percentage of the new Ph.D.sstaying in academia. Three yearsago,
49% of the new Ph.D.sstayed in academia. Last year that dropped to 42%, and this
year itwas only 39%. The reduced number of openings in the larger, more well-
established departments means that more Ph.D.sare available to staff smaller Ph.D.-
granting departments, master’s-degree departmentsand teaching-only departments.
This makes a better-educated staff available to schools thatin the pasthad torely on
faculty who did not have formal educationin thisfield. In the future, some new
Ph.D.s may have to take such positions.

Six yearsago, CRA's Taulbee Survey [8] said the estimated demand in 1984-85
for 1,000 computer science Ph.D.s per year far outstripped the supply of 325 degree
recipients. Itrecommended increasing Ph.D. production up to 10% a year. Had the
increase been 10% per year, we now would be producing 575 Ph.D.s per year. Instead,

= Thetitle of the survey honors Orrin E. Taulbee of the University of Pittsburgh, who
conducted these surveys from 1970t0 1984.

1The CRA Forsythe List is the list of all departments in the United States and Canada that
grantaPh.D. in computing—computer science (CS) and computer engineering (CE). Itis
maintained by the Computing Research Association. Thisis the fifth year computer engineering
departments have beenincluded.

2Four departments explicitly said they were reporting on the 1991 calendar-year basis; the rest
indicated academic year or did not say.
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Table 1. Titles of Departments

No. of Depts. Title and College or School
93 Computer or Computing Science(s) Department
22 Electrical and Computer Engineering
13 Computer Science and Engineering
10 Computer and Information Science(s)
College or School of Computer Science (or CIS)
Electrical Engineering and Computer Science
Mathematical and Computer Sciences
Computer Science and Operations Research
Electrical Engineering
Advanced Computer Studies
Applied Sciences
Computational Science
Computer Engineering and Science
Electrical, Computer and Systems Engineering
Electrical Engineering Systems

(0]

PR RPRRRLRERLPNOND WO

(Instead of department; the terms cotlege, division, program and
school each were used at least once.)

the rate of increase averaged 18% per year in the past six years, and in 1991-92 there
were 909 Ph.D. recipients. How long will such growth continue? Can academia,
industry and the government digest this many Ph.D.s per year? Only time will tell.

Methodological comments

Questionnaireswere sent to 140 computer science Ph.D.-granting departments
and 35 computer engineering Ph.D.-granting departments in September 1992. The
department titlesappearin Table 1.

All 140 CS departments completed the questionnaire. Two of the 35 computer
engineering departments asked to be removed from the CRA Forsythe List because
they donotgrant Ph.D.sin computer engineering. Two did not complete the
questionnaire.

Theaccuracy of thisreport depends on howaccurately the questionnairesare
filled out. Joint electrical engineering/computer science and electrical engineering/
computer engineering departments had a particularly difficult time completing the
questionnaire because they had to extract the computer science or computer
engineering information for their departments.

Asection of thisreportanalyzes data for higher-ranked departments, compared
with lower-ranked and unranked departments. The ranking is based on information
froma 1980 survey done under the auspices of the National Research Council [1].
(Thetwo largest Canadian universitiesalso are included in the top 24 departments.)
The 1980surveyisoutdated, but the breakdown has provided useful comparisons
overtheyears.

Some sections of this report compare figures among computer science depart-
mentsonly. Thisisdone so information from past surveys can be used to draw
meaningful conclusions about growth of the field. Computer engineering figuresare
listed separately. Throughout thisreport, figures for 1970-1984 are taken from Ref.
10. Thefiguresfor 1970 through 1984 may not be accurate because not all depart-
ments completed questionnaires. For the academic years beginning 1984-85, the
figuresare taken from the appropriate CRA Taulbee Survey as follows: 1984-85, Ref.
2;1985-86, Ref. 3;1986-87, Ref. 4;1987-88, Ref. 5; 1988-89, Ref. 6; 1989-90, Ref. 7;
and 1990-91, Ref. 8. For these years, the figures are more accurate because almost all
the departments completed the questionnaire.

Data ondepartments

Atable hasbeen added showingwhen departments graduated their first Ph.D.
recipients. For 30 years, the computer science community has debated what our
departmentsshould be called and where in the university structure they should be
located. Inanalyzing the survey responses, it was clear this question has not yetbeen
resolved. Inthe past, Table 1 indicated the preponderance of the use of the title
“computer science” or some slight variation of it. Only 25 (about 20%) of the CS
departmentsare located solely in colleges of artsand sciences. In 19 universities, the
CSdepartmentislocated inacollege or school of science or an institute of technol-
ogy. Thirty-eight of the departmentsare located in engineering; engineeringand
applied science; or engineeringand computer science. Finally, eight universities have
collegesorschools of computer science, or some variation. In the future, we will
refine thisinformation.

Inthe earlier surveys, departmentswere asked whether they had graduated their
first Ph.D. Although this question made alot of sense in the 1970s, almost all
departments nowwould answer yes. Thisyear we asked respondentswhen their
departmentsgraduated their first Ph.D. The responses of 127 CS departmentsare
presented in Table 2; the other CS departments did not respond. The CE depart-
mentswere not included because many of them have existed for 50 years or more,
and their response might not be for CE degrees. No effort has been made to verify
thisdata, but it may be of some interest. There isan opportunity for some historical

Text continued on next page
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Table 2. When Responding Departments Graduated Their First Ph.D.

Year # of Depts. Year # of Depts. Year # of Depts. Year # of Depts.
Before 1960 1 1968 7 1977 5 1986 11

1960 1 1969 7 1978 1 1987 7

1961 0 1970 3 1979 4 1988 4

1962 1 1971 7 1980 4 1989 5

1963 0 1972 0 1981 3 1990 6

1964 0 1973 8 1982 5 1991 5

1965 2 1974 4 1983 4 1992 1

1966 3 1975 3 1984 5

1967 2 1976 2 1985 6

Table 3. Ph.D. Production and Growth

Depts. That Ph.D.s Average Passed Average New Ph.D. Average
Year Returned Survey Produced per Dept. Qualifier per Dept. Students per Dept.
CS Depts. 1984-85 103 of 109 326 3.2 755 8.2 1,177 12.0
1985-86 117 of 118 412 3.5 858 7.3 1,170 10.0
1986-87 123 of 123 466 3.8 1,008 8.2 1,430 12.0
1987-88 127 of 127 577 4.5 1,113 8.8 1,497 12.0
1988-89 129 of 129 625 4.8 1,215 9.4 1,632 13.0
1989-90 135 of 136 734 54 1,173 8.7 1,434 11.0
1990-91 137 of 137 862 6.3 1,301 9.5 1,545 11.0
1991-92 140 of 140 909 6.5 1,221 8.7 1,666 11.9
CS&CE Depts. 1986-87 145 of 156 559 3.9 1,168 8.1 1,621 11.0
1987-88 157 of 161 744 4.7 1,399 8.9 1,801 11.0
1988-89 158 of 161 807 5.1 1,441 9.1 1,993 13.0
1989-90 167 of 170 907 5.4 1,482 8.9 1,817 11.0
1990-91 166 of 168 1,073 6.5 1,646 9.9 1,861 11.0
1991-92 171 of 173 1,113 6.5 1,495 8.7 2,025 11.8

Table 4. Ph.D. Production in 1991-92 by Ranking

Ph.D.s Ph.D.s Ph.D.s Average Passed Average New Ph.D. Average
Rank Produced per Dept. Next Year per Dept. Qualifier per Dept. Students per Dept.
All CS Depts. 909 6.4 1,038 7.4 1,221 8.7 1,666 11.9
CS1-12 228 19.0 241 20.0 205 17.0 322 26.8
CS 13-24 144 12.0 137 11.4 183 15.2 215 17.9
CS 25-36 115 9.5 121 10.0 144 12.0 334 27.8
Other CS 422 4.0 539 5.1 689 6.6 795 7.6
All CE Depts. 204 6.5 231 7.4 274 8.8 359 11.5
Table 5. Sex and Minority Status of Ph.D.s

CS CE CS&CE

Ph.D. Minority Status Male Female Total Male Female Total Male Female Total
White 397 69 466 69 7 76 466 76 542
Black 10 1 11 0 0 0 10 1 11
Hispanic 11 4 15 2 0 2 13 4 17
Asian 284 28 312 92 8 100 376 36 412
Other or Unknown 99 6 105 23 3 26 122 9 131
Total 801 108 909 186 18 204 987 126 1,113

| CRA Taulbee text from previous page

research on the early doctoratesin computer science and engineering.
Data on students

Ph.D. production and its growth

Computer science departments produced 909 Ph.D.sin 1991-92, anincrease of
only 47 (5.5%), compared with 128 (17%) last year. But thiswas an increase of 679
(295%) over 1980. Table 3shows the figures on Ph.D. production for computer
science and computer engineering, aswell as for qualifying examination passage and
sizesof incoming classes. Under the Table 3 column headed “Depts. That Returned
Survey,” the first number is the number of departments that responded, and the
second the total number of known Ph.D.-granting departments.

Asmentioned above, computer science Ph.D. productionincreased by 47 to
909. In lastyear’ssurvey, departments expected to produce 1,098 this year. As usual,
departmentswere overly optimistic on this point. Interestingly enough, after the
number of students passing the qualifying examination increased last year from 1,173
t0 1,301, the number fell to 1,221 this year. As a contrary indicator, the number of
studentsenteringacomputer science Ph.D. programincreased from 1,545 last year
t0 1,666 thisyear.

Ten computer science departments produced more than 20 Ph.D.seach, and the
21 most productive departments produced more than 12 each. These 21 depart-
ments produced more than half (511) of the 909 computer science Ph.D.s. At the
otherextreme, 70 departments produced fewer than five Ph.D.s; 28 produced fewer
than two, and 14 did not produce any Ph.D.s last year. Table 4 presents data for the
groups of departmentsinvarious rankings [1] in an attempt to find different than
expected growth patterns.

Sex and minority status of the Ph.D.s

Table 5 gives the discouraging figures on doctorates awarded to minority
studentsand women. Table 6 presents some of these statistics for the 23-year period
beginningin 1970. Throughout the 1980s, the percentage of Ph.D. recipientswho
arewomen remained relatively constantat 10% to 14%, while the number of blacks
was constant atabout 1% and Hispanics at about 2%.

Citizenship ofthe Ph.D.s

Data on the citizenship of the new Ph.D.s is given in Table 8. The percentage of
degreesgivento foreigners rose to nearly 50%. That percentage had been about 40%
to 45% for six years. Note, however, that the number and percentage of “unknown”
citizenship decreased last year.

Table 9 shows the job placement distribution for the new Ph.D.s. The percent-
agesare based only on the number of Ph.D.swhose job placement was known. For
example, 311 computer science Ph.D.stook jobs in academia, which is 38% of the
807 whose job placementwas known. The percentage of computer science Ph.D.s
goinginto academiadecreased from 42% to 38%, while the percentage going into
industry remained constant at 39%.

Thisisthe third year in arow that the percentage of Ph.D.s taking faculty
positions has decreased. Three yearsago it was 49%; now itis 38%. A major reason
for this decrease is that significantly more new Ph.D.s are competing for fewer
positions. Larger and more well-established departmentsare hiring fewer faculty
members. Infact, 106 departments reported not hiringany new Ph.D.s.

Undergraduate and master’'s degrees

Many universitiesand colleges have undergraduate and master’s programs but
donotawardaPh.D. degree. So the data given below says little about computer
scienceasawhole. Table 10 givesstatistics on undergraduate and master’s degreesin

Text continued on page 6
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Table 6. Sex, Minority Status and Citizenship of CS Ph.D.s Since 1970

Total Percent Percent Percent Percent
Year Ph.D.s Female of Total Black of Total Hispanic of Total Foreign of Total
1970 112 1 1% 1 1% 22 20%
1971 124 4 3% 1 1% 21 17%
1972 206 12 6% 2 1% 39 19%
1973 208 3% 2 1% 41 20%
1974 203 6 3% 2 1% No information 46 23%
1975 256 21 8% 1 0% available until 1984-85 68 27%
1976 246 14 6% 0 0% 57 23%
1977 208 14 7% 0 0% 68 33%
1978 223 19 9% 2 1% 51 23%
1979 248 24 10% 1 0% 65 26%
1980 230 28 12% 0 0% 82 36%
1981 235 26 11% 0 0% 79 33%
1982 244 27 11% 1 0% 83 34%
1983 256 31 12% 2 1% 86 34%
1984 274 29 10% 3 1% 87 32%
1984-85 326 32 10% 3 1% 7 2% 122 37%
1985-86 412 50 12% 6 1% 6 1% 184 45%
1986-87 466 51 11% 1 0% 8 2% 181 40%
1987-88 577 60 10% 4 1% 5 1% 238 41%
1988-89 625 87 14% 0 0% 6 1% 248 40%
1989-90 734 97 13% 3 0% 8 1% 331 45%
1990-91 862 113 13% 7 1% 19 2% 384 45%
1991-92 909 108 12% 11 1% 15 2% 425 47%
Table 7. Number of Ph.D.s with Disabilities in 1991-92 ll Tables. Citizenship of the Ph.D.s in 1991-92
Percent
us Canada  Foreign Unknown Foreign
Cs 2 0 Cs 410 44 425 30 46.7%
CE 0 0 CE 63 1 129 11 63.2%
CS&CE 2 0 CS&CE 473 45 554 41 49.7%
# of Self- Ph.D. Non-Ph.D. Non-CS or Not US or
Ph.D.s Unemployed Employed Dept. Dept. CE Dept. Industry Gov't Canada Unknown
CS 909 16 14 203 80 28 313 32 121 102
Percent 1.7% 1.5% 22.3% 8.8% 3.0% 34.4% 3.5% 13.3% 11.2%
CE 204 4 0 23 2 1 52 7 18 97
Percent 1.9% 0% 11.2% .9% 0.4% 25.4% 3.4% 8.8% 47.5%

the Ph.D. departments, with columnslabeled “92-93” representing expectations. Last
year saw an 8.5% decrease in the number of bachelor’s degrees awarded, but the
number of master’s degrees was almost constant.

New graduate students in the fall of 1992

Table 11 givesenrollment figures for new studentsin the fall of 1992. In that
table, “Ph.D. Program” stands for the number of new graduate studentsin Ph.D.
programs, regardless of whether they intend to earn amaster’s degreefirst. The
number of new graduate studentsin computer science increased 7% from 4,275 to
4,550; and the number of new graduate studentsin computer science Ph.D. programs
increased 8% from 1,545t0 1,666. Table 12 gives the number of new Ph.D. students
in computer science departments thisyear and during the past four years, with
departments grouped by rank.

Dataonfaculty

Size and distribution

Table 13 contains statistics on departmental faculty as of January 1993. In the
table, all figures are in terms of full-time equivalents. For example, two half-time
appointments countas one position.

The number of faculty in computer science decreased by 1% to 2,699 after
staying the same (2,724in 1989-90and 2,725in 1990-91) for the first time the
previous year. Although computer science produced 47 more Ph.D.s lastyear, the
departmentsreported hiring 138 new faculty—only five more than the previous year.
However, 173 computer science faculty were lost. In this time of financial strain,
some departments had faculty lines frozen and were notallowed to hire.

Alsoforonly the second time, the number of full professors in computer science
(1,025) was greater than the number of assistant professors (861). There were 813
associate professors. The top 24 computer science departmentsare becoming more
like other fields, with far more full professors (296) than associate professors (181) or
assistant professors (179). These figures indicate that these departments may be
hiring fewer new Ph.D. graduatesin the future.

Page 6

Women and minorities

Thedisappointing statistics for women and minority faculty are given in Table
14. 1tis nosurprise that the number of blacks and Hispanicsis so low. Since 1973,
fewer than 1% of Ph.D. recipients have been black or Hispanic; so one cannot expect
tobe able to hire more than 1% as faculty members. The task of encouraging blacks
and Hispanics to get into computer science hasto be done atamuch lower level—in
highschoolsand colleges.

Forwomen, the numbers show some limited progress at the junior level, but
there are losses in the senior ranks. At the assistant professor level, the numbersare
encouraging—the number of faculty women in computer science increased from 96
(10%) to 118 (13.7%). The number of women in computer engineering increased
from 16 (8%) to 22 (10.1%). These figures are better than the production levels of
only 11.8% for new Ph.D.sin computer science. Unfortunately, at the associate
professor and at the full-professor levels, the percentage of women decreased from
11%1t09.8% and from 5% to 4.5%, respectively. This indicates poor retention of
women inacademiaover the years or lack of promotion. At none of the professional
levelsare there enough women to have one ateach rank in each department,
because thereare only 1.7 women per departmentin total.

Hiring for 1992-93

Computer science and computer engineering departmentsin the United States
gave starting salariesfor 177 of the newly hired Ph.D.s (138 were in CS depart-
ments). Table 15 givessalary information for the new Ph.D.s. Data for Canadian
universitiesisshown separately in the table. Canadiansalariesare in Canadian
dollarsand are ona12-month scale. The Canadian and US dollars have different
values, and there are differencesin the amount of consulting that typically can be
performed.

Theaverage US salary for new computer science Ph.D. recipientsincreased from
$47,425in fall 1991 to $48,026 in fall 1992. Thisisan increase of only 1.2%, which is

Text continued on next page
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Table 10. Undergraduate and Master’s Degrees

Non-Ph.D. Degrees, Undergraduate Master’s
Ph.D. Depts. Only 88-89 89-90 90-91 91-92 92-93 88-89 89-90 90-91 91-92 92-93
CSs Number of Degrees 8,796 8,053 7,975 8,428 7,717 4,297 4,173 4,030 4,183 4,105
Number of Depts. Responding 120 135 135 137 128 129 135 135 137 136
Average per Dept. 73 60 59 62 60 33 31 30 31 30
CE Number of Degrees 1,810 1,628 1,378 1,385 1,261 1,160 943 963 938 1,051
Number of Depts. Responding 26 32 28 29 24 29 32 28 29 30
Average per Dept. 70 51 49 48 53 40 30 34 32 35
CS&CE  Number of Degrees 10,606 9,681 9,353 9,813 8,978 5,457 5,116 4,993 5,121 5,156
Number of Depts. Responding 146 167 167 166 152 158 167 167 166 166
Average per Dept. 73 58 56 59 59 35 31 30 31 31

Table 11. New Graduate Students in Fall 1992

Total New Grad With CS Ph.D. Master’'s Only Part-Time Master’s

Students Degrees Program Program Students

CS Total 4,550 1,939 1,666 2,891 1,307
Depts. Responding 140 140 140 140 140

Average per Dept. 325 13.8 11.9 20.6 9.3

CE Total 1,092 402 359 785 322
Depts. Responding 31 31 31 31 31

Average per Dept. 35.2 12.9 11.5 25.3 10.3

CS&CE Total 5,642 2,341 2,025 3,676 1,629
Depts. Responding 171 171 171 171 171

Average per Dept. 32.9 13.6 11.8 215 9.5

Table 12. New Ph.D. Students in CS Departments

Number of Depts.

Total New Ph.D. Students

Average Number of Students per Dept.

Depts. Responding 1988 1989 1990 1991 1992 1988 1989 1990 1991 1992
Ranked 1-12 12 360 342 344 314 322 30 29 29 26 27
Ranked 13-24 12 238 243 193 233 215 20 20 18 19 18
Ranked 25-36 12 165 215 165 150 334 14 18 14 13 28
All Other 91, 93, 99, 101, 104 734 832 732 858 795 8 9 7 8 8

(For last five years)

Table 13. Faculty Statistics, 1992-93 Academic Year

All CS&CE Depts. All CS Depts. Top 24 CS Depts. Other CS Depts.

Faculty Total Average Total Average Total Average Total Average
Tenure-track 3,549 20.7 2,699 19.2 656 27.3 2,043 17.6
Assistant Professor 1,077 6.3 861 6.1 179 7.4 682 5.8
Associate Professor 1,042 6.0 813 5.8 181 7.5 632 54
Full Professor 1,430 8.3 1,025 7.3 296 12.3 729 6.2
Research Facu|ty 162 0.9 136 0.9 86 35 50 0.4
Postdoctorates 218 1.2 125 0.8 40 1.6 85 0.7
Non-Tenure-Track Teachers 430 2.5 356 2.5 61 2.5 295 2.5
209 1.2 177 1.2 45 1.9 132 1.1

Other (Such as Visitors)

| CRA Taulbee text from previous page

lessthan the rate of inflation. Since 1985, the average salary hasincreased from
$36,668 to $48,026 or 31%.

Table 16 lists new Ph.D. salaries, ranging from $38,000 to $53,000 or higher, and
the number of computer science and computer engineering departments falling
withineach $1,000 incrementin thisrange for fall 1992 and the four previous years.
Salariesare rounded and presented in thousands of dollars.

Faculty salaries

Tables 17 to 24 deal with nine-month or 12-month salaries of US and Canadian
computer science and computer engineering departments. Table 17 hasdataonthe
salariesof all US CS departments. Tables 18 to 21 group these departments by rank.
Table 22 givessalary information for CE departments. Table 23 containssalary
information for the 12 Canadian departments. Table 24 has the information for all
US computer science and computer engineering departments.

The second column of the tables gives the number of faculty in each rank for
which salaries were reported and the total number of faculty in the rank. Depart-
ments reported the minimum, mean and maximum salaries of assistant, associate and
full professors and the number of faculty in each rank.

For the minimum and maximum salary columns, the tables show the minimum,
average and maximum of these salaries. The average isgiven over all salariesin each
faculty rank. Thisisthe true average, not the average of the means for the depart-
ments.

Table 17 summarizes nine-month faculty salaries in US departments as of
January 1993. Comparing computer science figures for the United States from 1990-
91and1991-92, onefindsthat the average assistant professor salary increased from
$49,514t0$50,791 (up 2.6%), the average associate professor salary increased from
$57,059t0 $58,287 (up 2.2%) and the average full-professor salary increased from
$76,712t0$78,132 (up 1.9%). Ninety-two US departments reported a maximum

full-professor salary greater than $90,000—61 of these salaries were greater than
$100,000. The highest reported full-professor salary was $160,000.

Estimates of department growth by 1997-1998

Thedepartmentswere asked to estimate their faculty sizes through 1997-98.
Computer science departments want toincrease fromanaverage of 19.4 faculty per
departmentupto22.7,a17% increase in five years. Computer science and computer
engineering departmentswant toincrease froman average of 20 faculty per depart-
mentupto23.2,a16% increase in five years.

In1990-91, 137 computer science departments indicated adesire to increase
from 19.9t0 21.0faculty per departmentin one year, but they actually experienced a
decrease of 0.5 faculty members per department. Thiswas the second year in which
departmentsslipped back by an average of halfa position, instead of growing as they
had wished. Table 26 indicates that most departments—except for the very small and
very large—desire about the same absolute growth.

Faculty losses

Table 27 gives statistics on faculty losses. The number of retirements and deaths
in computer science departments decreased from 35to 27 last year, but that number
had been 14 or below in the years before that. Because this represents only 1% of the
total faculty, one must assume that in the future such numbers will be two or three
times larger. Losses due to other reasonsalso are shown.

Comments

CRAsgoal thisyear was to bring the CRA Taulbee Survey in-house toiits
Washington office, but this effort was only partially successful. Asthose who partici-
pated in the survey know, the survey forms were redesigned, and further enhance-
ments will be made before the next survey. Because of what we learned doing the
survey in-house thisyear, the process for entering and analyzing the data also will be

Text continued on page 9
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Table 14. Women, Minorities and Persons with Disabilities on CS and CE Faculties

Total Female  Percent Black  Percent Hispanic  Percent Disabled  Percent

CS  Assistant Professor 861 118 13.7% 14 1.6% 17 1.9% 1 1%

Associate Professor 813 76 9.3% 1 1% 8 9% 3 .3%

Full Professor 1,025 47 4.5% 2 2% 15 1.4% 2 2%

Total 2,699 241 8.9% 17 6% 40 1.4% 6 2%
CE Assistant Professor 216 22 10.1% 4 1.8% 6 2.7% 1 4%

Associate Professor 229 8 3.4% 1 4% 2 .8% 0 .0%

Full Professor 405 6 1.4% 2 4% 3 7% 1 2%

Total 850 36 4.2% 7 .8% 11 1.2% 2 2%
Table 15. New Ph.D. Salaries for Fall 1992

All US All US Top 24 US Other 104 US 12 Canadian
CS&CE Depts. CS Depts. CS Depts. CS Depts. CS Depts.

Total Ph.D.s Hired 177 138 38 100 17
# Depts. Reporting Salaries 65 52 10 42 5
Minimum $40,000 $40,000 $45,000 $40,000 $44,000
Average (of the Averages) $47,975 $48,026 $48,681 $47,870 $49,550
Maximum $55,000 $53,332 $52,500 $53,332 $53,000

Table 16. New US Ph.D. Salaries for Fall 1992 and Four Previous Years

Salary (in Thousands): 38 39 40 41 42 43 44 45 46 47 48 49 50 51 52 53+
Number of Depts. in: 1988-89 2 2 5 13 3 19 11 14 0 2 1 0 0 0 0 0
1989-90 0 1 1 1 7 14 12 1 11 8 3 1 1 1 2 0
1990-91 0 0 1 2 2 3 8 15 20 6 9 4 1 1 1 1
1991-92 0 0 0 2 1 0 3 8 5 7 11 4 6 4 1 0
1992-93 0 0 1 1 2 1 1 6 10 9 5 9 10 4 3 3

Table 17. Nine-Month Salaries, 124 of 128 US CS Departments

# Reporting Reported Salary Minimums Reported Salary Maximums
Faculty Rank Salary Data Min. Mean Max. Avg. of all Salaries Min. Mean Max.
Assistant 756 of 771 $32,760 $47,679 $66,100 $50,791 $44,700 $53,836 $94,179
Associate 685 of 698 $18,750 $52,003 $66,823 $58,287 $46,548 $64,130 $86,160
Full 868 of 887 $37,813 $62,237 $89,200 $78,132 $50,628 $92,990 $160,000

Table 18. Nine-Month Salaries, 11 of 12 CS Departments Ranked 1-12, United States Only

# Reporting Reported Salary Minimums Reported Salary Maximums
Faculty Rank Salary Data Min. Mean Max. Avg. of all Salaries Min. Mean Max.
Assistant 87 of 101 $41,200 $48,964 $55,000 $53,229 $51,950 $56,871 $64,000
Associate 83 of 92 $28,400 $53,690 $63,000 $60,570 $63,350 $67,036 $75,600
Full 159 of 174 $38,000 $63,815 $86,300 $83,461 $100,300 $112,330 $129,564

Table 19. Nine-Month Salaries, 12 of 12 CS Departments Ranked 13-24, United States Only

# Reporting Reported Salary Minimums Reported Salary Maximums
Faculty Rank Salary Data Min. Mean Max. Avg. of all Salaries Min. Mean Max.
Assistant 78 of 78 $42,499 $49,134 $61,400 $50,913 $48,499 $54,731 $67,000
Associate 89 of 89 $47,250 $56,636 $64,700 $59,205 $58,498 $66,942 $82,400
Full 122 of 122 $37,813 $63,720 $87,000 $80,670 $86,064 $106,803 $131,500

Table 20. Nine-Month Salaries, 11 of 12 CS Departments Ranked 25-36, United States Only

# Reporting Reported Salary Minimums Reported Salary Maximums
Faculty Rank Salary Data Min. Mean Max. Avg. of all Salaries Min. Mean Max.
Assistant 85 of 86 $45,000 $49,071 $52,400 $52,351 $48,135 $55,379 $60,910
Associate 76 of 80 $18,750 $51,793 $62,080 $61,735 $58,047 $67,890 $77,570
Full 98 of 102 $39,400 $66,008 $85,300 $88,481 $90,900 $120,475 $160,000

Table 21. Nine-Month Salaries, 90 of 92 CS Departments Ranked Higher Than 36 or Unranked, United States Only

# Reporting Reported Salary Minimums Reported Salary Maximums
Faculty Rank Salary Data Min. Mean Max. Avg. of all Salaries Min. Mean Max.
Assistant 506 of 506 $32,760 $47,176 $66,100 $50,083 $44,700 $53,194 $94,179
Associate 437 of 437 $35,924 $51,166 $66,823 $57,035 $46,548 $62,935 $86,160
Full 489 of 489 $46,872 $61,398 $89,200 $73,599 $50,628 $85,618 $128,472

Table 22. Nine-Month Salaries, 30 of 31 CE Departments, United States Only

# Reporting Reported Salary Minimums Reported Salary Maximums
Faculty Rank Salary Data Min. Mean Max. Avg. of all Salaries Min. Mean Max.
Assistant 203 of 210 $32,200 $45,787 $55,200 $50,282 $41,593 $52,292 $63,090
Associate 221 of 226 $34,000 $50,328 $60,600 $57,216 $48,000 $61,940 $80,460
Full 371 of 397 $43,000 $60,035 $80,000 $73,929 $59,800 $96,037 $146,042

Table 23. 12-Month Salaries, 12 of 12 Canadian CS Departments (Canadian Dollars)

# Reporting Reported Salary Minimums Reported Salary Maximums
Faculty Rank Salary Data Min. Mean Max. Avg. of all Salaries Min. Mean Max.
Assistant 78 of 78 $31,639 $49,145 $62,870 $54,394 $48,000 $61,345 $72,280
Associate 104 of 104 $40,815 $59,093 $76,726 $68,681 $64,000 $79,383 $121,108
Full 123 of 123 $52,748 $73,885 $90,167 $88,026 $82,380 $104,808 $145,204
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Table 24. Nine-Month Salaries, 154 of 159 US CS and CE Departments

# Reporting Reported Salary Minimums Reported Salary Maximums
Faculty Rank Salary Data Min. Mean Max. Avg. of all Salaries Min. Mean Max.
Assistant 959 of 981 $32,200 $47,301 $66,100 $50,688 $41,593 $53,527 $94,179
Associate 906 of 924 $18,750 $51,668 $66,823 $58,029 $46,548 $63,692 $86,160
Full 1,239 of 1,284 $37,813 $61,812 $89,200 $76,904 $50,628 $93,574 $160,000
Table 25. Desired Faculty Growth
1992-93 1993-94 1994-95 1995-96 1996-97 1997-98 Five-Year Increase
Cs Faculty Size 2,716 2,860 2,966 3,051 3,114 3,182 466 (17.1%)
Average Size 194 20.4 21.1 21.7 22.2 22.7
CS&CE Faculty Size 3,430 3,597 3,722 3,814 3,890 3,970 540 (15.7%)
Average Size 20.0 21.0 21.7 22.3 22.7 23.2

Table 26. Average Desired Five-Year Growth of Faculty in CS Departments

By Department Rank By Department Size (Number of Faculty)

1-12 13-24 25-36 Rest 1-9 10-19 20-29 30-39 40-49
Number of Depts. in 1992-93 12 12 12 104 10 79 33 13 5
Average Dept. Size in 1992-93 29.6 24.5 221 17.3 7.1 14.5 25.1 34.1 44.8
Average Dept. Size in 1997-98 32.8 29.0 25.0 20.5 9.0 17.9 28.8 38.1 46.0
Average Five-Year Increase in Faculty 3.1 4.5 2.8 3.2 1.9 3.3 3.6 4.0 1.2
Projected Growth 10.6%  18.3% 12.7% 17.6% 26.7% 23.3% 14.5% 11.7% 2.6%

Table 27. Faculty Losses in 1991-92

CS&CE Departments CS Departments

With Ph.D. No Ph.D. Total With Ph.D. No Ph.D. Total
Died 5 0 5 5 0 5
Retired 39 5 44 19 3 22
Visitors Returning to Employer 15 2 17 14 2 16
Teaching Elsewhere 64 2 66 54 2 56
Left for Non-Academic Position 55 1 56 45 1 46
Returned to Graduate School 0 1 1 0 1 1
Other 28 2 30 25 2 27
Total 206 13 219 162 11 173

| CRA Taulbee text from page 7 |

easierand more accurate next time. David Griesand Dorothy Marsh, who had done
the reportat Cornell University for many years, offered their support this year.
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| Dropouts from page 2

program. However, lack of funds made
thisimpossible.

Therewere many other recom-
mendations, including providing more
hands-on help in the labsand monitor-
ing inexperienced students. Again, lack
of money stifled real progress. Funds
were used to better staff the labs rather
than to pay for more assignment
graders. Thismeant that the 1992 batch
of students had no idea how well they
were doing until they received their first
test results halfway through the course.

Some changeswere made,
however. Theyincluded improving the
course prospectus, replacing the
textbook and rewriting the first few
lectures. Assignmentswere redesigned
to make them more accessible for
women. Faculty were urged to make
themselves more available to students.
That they did sowas apparent from the
1992 survey results.

The proportion of womenenrolled
in COMP 102 has grown from 23% in
199010 27%in 1992. While nota
directresultof our research, the

increase probably reflects the efforts of
vocational-advice officersin schools
and of the university liaison officer in
recruiting students.
Theriseinenrollmentalso suggests
that the department’sreputation for
attrition has not suffered. Perhaps, too,
youngwomen now are more aware of
the benefits of having a serious comput-
ing course, regardless of whether they
are majoringin computer science.
Although itwould have been nice
toreportthat our action-based research
had been effective, thereislittle
evidence tosupportsuchaclaim. In
1992, there wasarecord-high attrition
rate of 32% for women and 18% for
men from the time of enrollmentand
until the last day students could drop
the classand get tuition refunded (two
weeks after the close of enroliment). In
part, therise inattrition could be
attributed to stern warnings about the
rigors of the course that | recommended
faculty give to new students.
Ofallstudentsenrolled after the
first two weeks, 64% of the women
dropped out, failed the final exam or did

not take the exam, whereas the statistic
for men was only 37%. How can this
discrepancy be explained?

Genderand computers

Thefield of computingis viewed as
amale domain, notonlyinthe public
world of business, finance, scientific
research and the military, butalsoin the
private world of the family, where the
computer hasedged itsway in. Women
attracted to computing have to be
assertive to compete successfully. Peer
groups, parentsand even teachersare
likely to label them as unfeminine or
different.

Atoys-for-boysattitude prevails
among adult menwho are notcom-
puter scientists. The subculture attracts
young boyswhowantto belongtoa
group of congenial, like-minded people.
Ahostof clubs, journalsand electronic
bulletin boards cater to the computer
culture. Membership into this subcul-
ture affirms masculinity and shapes
career aspirations that propel young
men into college computer courses.
Theybecomeintimate with computers

atanearly age.

Mostyoungwomen—and even
someyoung men—who enter the
college computer culture face unfamil-
iarjargon, and even dressand behavior.
Onewoman was rather alarmed when
the student next to her started talking
to histerminal. “He wasabit ofa...you
know, a ‘geek,” one of these people who
you’'d describe ascomputer people. He
said he had a terminal at home, and he
just used tosit there all weekend and
playwithit.”

A couple of the women said they
were annoyed and embarrassed when
men sentthem pornographicscreen
displays. Anotherwas dismayed when
studentsworking nearby replaced the
Macintosh’s trash can with alittle
Garfield. “I couldn’t figure out how they
putthis Garfield there. I just thought
about it for hours—how they got this
Garfieldand I couldn’t. I justdidn’t
have a clue how they did it. It was really
funny.”

Perhaps, many studentswith little
computing experience butagood

Continued on page 20
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The National Science Foundation
(NSF) hasyielded to demands from
Congressthat it concentrate more on
programswith economic benefit.

Ina1992report, the Senate
Appropriations Committee directed
NSF to generously fund programs that
could stimulate the economy, while
denying the agency arequestforal7%
overall budgetincrease for research and
related activities.

Indevisingitsfiscal 1993 budget
plan, NSF had to figure out how to
boost programs that are economically
beneficial whilewithstandinga $14
million overall cutinresearch funding.
(NSFreceived only $1.859 billion for
researchinfiscal 1993 compared to
$1.873billioninfiscal 1992.)

Initsreport, the Appropriations
Committee demanded NSF “take a
more active rolein transferring the
results of basic research from the
academic community to the market-
place.”

Because policy experts view high-
performance computersascritical tools
forindustries ranging from biotechnol-
ogy toengine design, NSF allocated
$225million for the High-Performance
Computingand Communications

Policy News

NSF yields to demands to
help stimulate economy

program,whichisa12.5% increase over
1992.

The HPCC program draws funds
from many governmentagenciesand
frommany NSF directorates. A large
chunk of HPCC money comes from the
NSF Computer and Information
Science and Engineering (CISE)
Directorate.

Because the 1993 budget plan
allows CISEonlya1.3% overall
increase, itmustallocate agreater
proportion of CISE moneyfor HPCC
activities. Infiscal 1992, 86.9% of CISE
money went to HPCC, whereas 89.5%
of itsmoney goes to HPCC in the 1993
plan.

Thecurrent plan also draws more
money from other NSF directoratesto
fund the HPCC program. The outcome
isthat computing research programs
unrelated to HPCC will suffer. Funds for
CISE base programs unrelated to HPCC
will decline 8%.

Also, then-NSF Director Walter
Massey noted in the plan that the
congressional appropriation of $111
million for the agency’s staffing needs s
insufficient. “Even after we severely
restricttravel, training, automationand
other discretionary administrative
expenditures, we still may need to
furlough ouremployeeslaterinthe
fiscal year.”

New science adviser named

John H. Gibbons hasbeen confirmed as
President Clinton’sscience adviser and
director of the Office of Science and
Technology Policy. Gibbons had been
director of the congressional Office of
Technology Assessment (OTA) since
1979.

GibbonsisaWashington insider
and hasagreat deal of experience
workingonscience and technology
(S&T) policy inapolitical environ-
ment. To many observers, hisselection
confirmsthe assumption that the
scienceadviser’srolein the new
administrationwill not be the tradi-
tional one of representing the scientific
community. White House S&T policy
will originate directly from the president
and vice president, and Gibbons’ job
will be to advise top administration
officialsand provide staff support.

Gibbonstook overat OTA during
atime of great political turmoil. He is
widely regarded as rescuing the agency
fromoblivion by focusing itseffortson
studiesin direct support ofimmediate
legislative issues. Although OTA s
subject to political pressures, under
Gibbonsitachievedareputationfor
accuracy, objectivity and tight analysis.

Gibbonsreceived hisdoctoratein
physics from Duke University in 1954,
afterearningaB.S. inmathematicsand
chemistry from Randolph-Macon
College. He worked 19 years at the Oak
Ridge National Laboratoryin Tennes-
see. IN1973 he left to serve asdirector
of energy conservation at the Federal
Energy Administration. In1974 he
became director of the Energy, Environ-
mentand Resources Centerat the
University of Tennessee, where he
worked untilhe wentto OTA.

WalterMasseyisleavingNSF

Walter Masseyannounced lateinJanuary
thathewasleaving the National Science
Foundation (NSF) totake the position of
seniorvice presidentand provost ofthe
University of Californiasystem.
Althoughsome observersprofessed
nosurprise, there had been speculation
aboutwhether Masseywouldstayonas
partofthe newadministration.
Massey’sdeparture comesata
critical time for NSF, whenscienceand
technology policyisready toundergo
major restructuring. Aspolicymakingwas
becomingcentralizedinthe White
House, the NSFdirector did notseemto
playalargeroleinthedebate. Inthe
confirmation hearingsfor newscience
adviserJJohnH. Gibbons, thewords“basic
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research” hardlywere mentioned,and NSF
was never discussed—exceptina
commentby Sen. FritzHollings (D-SC),
whosaid, “They had better getthe
message.” Hollingsischair of the Senate
Committeeon Commerce, Scienceand
Transportation,which overseesNSF’s
budgetauthorization.

Duringhistenureat NSF, Massey
focused onimprovingthe nation’s
competitivenessbysupportingfundamen-
talscientificandengineeringresearch. He
alsoassisted the president’sscienceadviser
by servingasthe co-chairofan AdHoc
Working GrouponResearch-Intensive
Universitiesand the Federal Government.
Thegroup'sreportidentified trendsand
issuesaffecting relationsbetweenthe
governmentand researchuniversities.

New faces abound on
sclence subcommittee

Final appointments have been made to the House Science, Space and
Technology Subcommittee on Science. Of the 14 membersappointed, 10are
new to the subcommittee and seven are new to Congress. Freshman constitute
one-half of the subcommittee, compared with only one-quarter of Congress.

Thesubcommittee’s hierarchy did not change drastically—Rep. Rick
Boucher (D-VA) continues as chair. But the next ranking Democratisa
newcomer to the subcommittee—Rep. Ralph M. Hall (D-TX), who also chairs
the House Science, Space and Technology Subcommittee on Space. Also, Rep.
Sherwood L. Boehlert (R-NY) will replace Ron Packard (R-CA) asranking
minority member. Boehlert previously served as ranking minority memberon
the House Investigationsand Oversight Subcommittee.

The House Science Subcommittee membersare, in ranking order:

Democrats

Rick Boucher, Virginia, 9th District, Chair
*Ralph M. Hall, Texas, 4th District

Tim Valentine, North Carolina, 2nd District

Glen Browder, Alabama, 3rd District
**James A. Barcia, Michigan, 5th District
**DonJohnson, Georgia, 10th District
**AnnaG. Eshoo, California, 14th District
**Eddie Bernice Johnson, Texas, 30th District
**David Minge, Minnesota, 2nd District

Republicans

Sherwood L. Boehlert, New York, 23rd District, Ranking Minority Member

*Joe Barton, Texas, 6th District

*SamJohnson, Texas, 3rd District
**Nick Smith, Michigan, 7th District
**Peter |. Blute, Massachusetts, 3rd District

(* indicates new member to subcommittee; ** indicates new member to Congress)

Future from page 1 |

arerumorsthat the transition teamwas
less than warm to the prospect of NSF
beingamajor playerinthe new S&T
game. Such agrim future would be afar
cryfromthe original intention that
NSF be the key civilianagency
responsible for the health of science
and NSF’s National Science Board
provide amajor voice in civilian science
policy.

One caninvest too much meaning
in these supposed signals. Major players
have yet to be heard from, and NSF has
many friends and a lot to offer. There
will be a debate, and it will startin at
least twoarenas.

The Senate and the House will be
considering NSF’sreauthorization. NSF
hasbeen operating under afive-year
authorization that expires thisyear. In
theory, itis the authorization that
establishes broadly, and sometimesin
detail, the parameters of the agency’s
mission. The authorizingcommittees
were expected to begin this process
with public hearingsinearly March.

The Senate Committee on
Appropriations prodded the authorizing
committees lastyear and essentially
told NSF to stop wasting money on
research that did not contribute
directly to the social (meaning eco-
nomic) welfare of the United States.
Such language creates battles between
authorizingand appropriations
committees, across turflinesthatare
indistinct. But, beyond setting up turf
battles, italsoisa clear sign of congres-
sional concernover NSF’s mission.

The message was reinforced by a
12% cutinfundingappropriated for
research. Theadministration had
requesteda17% increase. NSFfully

expected that number to be trimmed,
butstill expected to retain areasonable
amount of growth. The cut will be
painful.

NSF appropriationswill be
important towatch thisyear. The
committees have indicated that their
willingness to give NSF money will
depend on NSF’sresponsiveness to
public needs, particularly economic
growth.

Theresearch community should be
concerned with the appointment of the
new NSF director. Whoisselected and
how soon the selection isannounced
will beimportantindications of the
administration’s view of the agency and
itsfuture plans.

The researchcommunity needs to
react to theseissues. Noagency hasa
basic right to exist; its legitimacy stems
frombeing necessary to performan
importantand authorized government
function. One of the most difficult
challenges to those trying to change the
government can be breaking theiron
embrace betweenagenciesand their
traditional constituents. Remember
Eisenhower’swarning. Itwill not work if
the community reflexively defends NSF
simply because it has become used to
NSF and the flow of money.

Arguments that smack of entitle-
mentalsowill notsucceed. We must
address the veryreal concern that the
appetite of the science community for
funding has outgrown society’sability to
pay.

We do, however, have a strong case
tomake:

« Theassertion of Vannevar Bush
that fundamental research ultimately
leadstoawide and unpredictable

Continued on page 11
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Just as the waxing and waning of
computing technologies bring lifeand
death towholeindustries, sodo these
fluctuations affect the livelihood of
governmentinstitutionsand programs.
Itisthiskind of instability that has
prompted the National Science
Foundation (NSF) to take anin-depth
look at the current state of high-
performance computingin hopes of
forecastingitsfuture evolution.
AtNSF'srequest, apanel of
industry,academic and government
expertswill spend the next few months
assessing trends in high-performance
computing. Inlate January, the 14
members of the Blue Ribbon Panel on
High-Performance Computing metto
plan astrategy for areportto be
releasedin May.
Thefirststepistosolicitopinions
fromindustry, academic and govern-
mentexperts. The question of exactly
how opinionswill be solicited sparked
debate at the meeting.

Policy News

Blue ribbon panel assessing future of HPC

Some memberssuggested electroni-
cally posting requests so anyone could
respond, while otherssaid such a tactic
would resultin saltatorial discussions
too overwhelming to summarize.

“Ifwe are unwilling to go through
what people have to say, then we are
notdoing our jobs,” said James A.
Sethian of the University of California
at Berkeley. “We're talking about

Lewis Branscomb (Panel Chair)

John F. Kennedy School of Government
Harvard University

Theodore Belytschko

Department of Civil Engineering
Northwestern University

Peter Bridenbaugh

Alcoa Technical Center

Teresa Chay
Department of Biological Sciences
University of Pittshurgh

Jeff Dozier

Ctr. for Remote Sensing/Environmental Optics
University of California at Santa Barbara
GaryS. Grest

Corporate Research Science Laboratory
Exxon Research & Engineering

Edward F. Hayes

Vice President for Research

Ohio State University

Members of the Blue Ribbon Panel on HPC

Barry Honig

Dept. of Biochemistry and Molecular Biology
Columbia University

Neal Lane

Provost

Rice University

William Lester Jr.

Associate Dean

University of Californiaat Berkeley
GregoryJ. McRae

Chemical Engineering Department
Massachusetts Institute of Technology

James A. Sethian

Department of Mathematics
University of Californiaat Berkeley
Burton Smith

TeraComputer Co.

Mary Vernon
Computer Science Department
University of Wisconsin

taxpayers’money...\We havean
obligation.”

Tothe suggestion thatemployeesat
supercomputing centerssummarize the
opinions of its users, Sethian countered,
“That'slike asking the Democratic
Party how the people feel.”

Inthe end, the panel decided it
would solicitresponseselectronically, as
well as by requesting the opinions of
recognized experts.

The panel also discussed specific
questionsthe reportwill address. Some
of the questionsinclude:

= What is the future mission of the
national supercomputing centers?

= \Whatis NSF’srole in teaching
usersabout high-performance comput-
ersand the public about the social
benefits of the emerging technologies?

= What emerging technologiesin
high-performance computing should
NSF pay special attention to?

= How should NSF balance the
high-performance computing needs of
variousdisciplines?

= \Whatare proper forms of
international collaboration?

NSFrelocatingitsheadquarters

The National Science Foundation
(NSF) will begin moving its headquar-
tersto Arlington County, VA, inearly
May. The agency is consolidating its
four current offices.

Therelocation culminatesseveral
years of planing and several months of
negotiationswith the General Services
Administration (GSA) and the Office
and Managementand Budget. The
relocation processwill take eightto 12
monthstocomplete.

The new building will provide
450,000 square feet of space, signifi-
cantly more thanits current four offices,

which total 307,000 square feet. The
new location is designed to meet
computerand communication needs. It
will provide avoice-mail system and
links to computer networksand the
Wiashington Inter-Agency Telephone
System.

GSAwill fundtherelocation for
thisfiscal year,and NSF will seek
repayment of any funds taken from
future budgets.

The new NSF locationat 4201
Wilson Blvd. in Arlingtonis near the
Ballston subway stop on Metro’s
OrangeLine.

Cray Research CEO nominated for
deputy secretary of Commerce

President Clinton has nominated
John A. Rollwagen, chairand CEO of
Cray Research Inc., to become the
new deputy secretary of Commerce.

“The Department of Commerce
will play a leading role in the devel-
opment of a high-skill, high-wage
economy,” Clinton said. “Having
presided over a high-skill, high-wage
corporation for 15 years, John
Rollwagen can help us bring this
about.”

Rollwagen, 52, had been presi-
dent of Cray Research since 1977 and
CEOssince 1980. He also is a found-
ing member of the Computer Systems
Policy Project, agroup of industry

leaders formed to address policy
issues.

In 1987, President Reagan
appointed him as a member of the
Advisory Committee for Trade
Negotiations; andin 1990, he was
reappointed by President Bush.
Rollwagen also serves on the High-
Performance Computing Subcommit-
tee for the President’s Council of
Advisers of Science and Technology.

Upon Rollwagen’s January
resignation from Cray, John F. Carlson
was elected presidentand CEO at
Cray Research by its board of direc-
tors. Carlson, 54, has been associated
with Cray Research since 1976.

1994-95 Fulbright competition opens
Applicationsare available for the 1994-95 Fulbright Scholar Program. The Fulbright
programincludesabout 1,000 grants for research, university lecturingand combined
research and lecturingin nearly 135 countries. Eligibility requirementsinclude US
citizenshipandadoctorate or comparable professional qualifications.
Thedeadline for submitting an application is Aug. 1. For more information,
contact the Council for International Exchange of Scholars, 3007 Tilden St. NW,
Suite 5M, Box NEWS, Washington, DC 20008-3009. Tel. 202-686-7877.

Future from page 10

variety of social benefitsstill holds.
Furthermore, the more basic the
research, the lessone can make
decisions based on any criteria other
than scientific quality.

= Research atall pointsin the
spectrum isaseamless web. It makes no
sense to express concern about technol-
ogy transfer and then adopt policies
that separate and downplay a vital part
of the fabric.

= The NSB Commission report
pointsoutagood direction for NSF—a
continuing lead responsibility for broad
support of fundamental science and
engineering research, coupled withan

aggressive program of directed research
supportin high-priority areas.

Othersinthe community may
have better or more persuasive argu-
ments. What ismost important is that
we begin to express them, not just
through CRA, butas constituents. As
mentioned in earlier CRN articles, Bob
Traxler, retired chair of the House
Appropriations Subcommittee on VA,
HUD and Independent Agencies,
which handled NSF appropriations last
year,complained that notasingle
personin the scientific community
objected to the cuts. There were
reasons for thatsilence beyond mere
reticence. Regardless, we have todo
better than that thisyear.

Gore from page 1 |

for 1994 and $180 million for 1995. The
actdiffersfrom Gore’s High-Perfor-
mance Computing Actof 1991 in that
authorization for funds extends only
until 1995 rather than 1997.
Theintroduction of the legislation
on thefirst day of the 103rd Congress
suggests the bill'ssponsors plan towork
quickly and closely with the new
administration.
Thebill’'ssponsorsinclude Sens.
Hollings, George Mitchell (D-ME), Jay

Rockefeller (D-WV), Donald Riegle
(D-M1), Joseph Lieberman (D-CT), Jeff
Bingaman (D-NM), John Kerry (D-
MA) and Carol Moseley Braun (D-IL).

Rep. Rick Boucher (D-VA), chair
of the House Science, Space and
Technology Subcommittee on Science,
was expected tointroduceabillin early
March thatwill parallel the information
infrastructure parts of the Senate bill.
The manufacturing sections of the
Senate bill were introduced in the
House asHR 820.

Universities urged to set priorities

Because federal funding for scientific
research isbecoming tighter, major
reformsare needed in the way academic
researchisconducted, areportreleased
inlate 1992 said.

The President’s Council of
Adviserson Science and Technology
(PCAST) released the report, Renewing
the Promise—Research-Intensive Universi-
tiesand the Nation, which urged
universities to prioritize research and
cutactivitiesthatare inferior.

PCAST warned thatitis “unrea-
sonable to expect that the system of
research-intensive universitieswill
continuetogrow.” D. Allan Bromley

was head of PCAST under the Bush
administration.

PCAST said universitiesshould re-
emphasize teaching, collaborate more
witheach otherand with industrial
laboratories, and avoid long-term
projects forwhich fundingis uncertain.

Thereportwas produced by six
university representatives appointed by
the Bush administration. It wasbased
ontestimony from nearly 200 academic
scientistsand administrators.

CRA hasalimited number of the
PCAST reportsavailable on request for
our members’ organizational representa-
tives.
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A coalition of industry executives met
with members of the Clinton adminis-
tration in mid-January to discuss
strategies for buildinganational
information infrastructure.

“We believe the creation of an
information infrastructure mustbea
national priority,and we are willing to
work with government to see that it
getsdone,” said John Sculley, CEO of
Apple Computer Inc.and chair of the
Computer Systems Policy Project
(CSPP). “Thedevelopment ofan
information infrastructure will raise the
standard of living for all Americansand
enable our country toprosperina
competitive global economy.”

Composed of CEOs from major
computer corporations, CSPP recom-
mended in areport, Perspectives on the
National Information Infrastructure:
CSPP’s Vision and Recommendations for
Action, thata National Information
Infrastructure Council coordinate
activitiesamong governmentagencies
andindustry.

CSPPsaid the council should be
chaired by Vice President Gore and
should consist of top government and
industry leaders. The report asked that
Congressappropriate adequate funds
for the council and for R&D.

Thereport noted that the High-
Performance Computingand Commu-
nications program “could provide a
foundation for something more. If
properly designed, HPCC research
couldadvance the development of
technologiesto help solve awide range
of social and economic problems,” the
reportsaid.

Policy News

Industry executives push for
aninformation infrastructure

Anational informationinfrastruc-
ture should be affordable to everyone,
allow easy access to government
information and provideacommon
carrier for all types of businesses, large
andsmall, CSPP said.

Thereportsuggested thatcitizens
could use computer networkstofind
out “about their entitlement to health,
education, housingand Social Security
benefits” and to “register to vote, renew
their driverslicenses and pay their
taxes.”

Finally, the reportidentified 11
policy principles thatshould governa
national information infrastructure:

1. Everyoneshould have access.

2. TheFirst Amendmentshould
apply toall electronic communications.

3. The privacy of consumers should
be protected.

4. Networksshould provide
security mechanisms.

5. Usersshould be entitled to
confidentiality.

6. Network usage should be
affordable toeveryone.

7. Principlesof intellectual property
should apply toall electronic informa-
tion.

8. Federal regulationsshould
encourage the development of new
technologies.

9. Networksshould offer maximum
interoperability.

10. Service providersshould allow
fairand openaccesstoenhance
competition.

11. Informationservice carriersand
distributorswith no editorial control
should not be held liable for the
contentsofelectronic information.

By Maria Klawe and
JohnRice

Scientists, especially science
professors, have been unhappy about
the low level of understanding about
their fieldin the “outside world.” Itis
time for computing researchersto
start doing something about this
situation. Important people in the
outside world are politiciansand
policymakers. Theyinfluence the
fundingfor research and education
on both the national and state levels.

The Department of Computer
Science at the University of British
Columbia has benefited greatly from
inviting political leaders—the
Canadian equivalentstofederal
cabinet members, state legislators,
congressional staff, mayorsand state
government officials—tovisit the
department. Itisimportanttofind
outapolitician’sinterestsand match
them with some activity in the
department. Providingaphoto
opportunity during the visit isalways
aplus. Activitiesthatcould geta
politician to visitinclude:

= apersonalized tour of the
department that includes demon-
strations of labs and a discussion of
the key objectivesand directions of
the department,

= avisitby public school
students (for interestsin education),

= openinganew lab or install-
inganew computer (for interestsin
technology),

= visits by industrial affiliates or
company personnel (for interestsin
the economy and industry), and

Look who’s coming to
the demonstration

= anawards ceremony for
students or faculty; create a cer-
emony foran award if necessary.

The objective is not to make
politicians more sophisticated about
research butrather for themto
obtain animpression of the contribu-
tion thatacademic computer science
departments make tosociety, and
what computer science professors
actuallydo.

You do not need to start with
politiciansalready at the pinnacles of
power, such asgovernors or senators.
Theideais to have asteady, broad
infusion into the political system of
knowledge about computing
research andeducation.

Duringthe visits the politician
becomes more informed aboutand
aware of computing. Perhaps the city
counciloryou invite will be governor
someday, but such good luck is not
critical to the long-term impact of
these visits. Another positive aspect
isthat the department personnel
(faculty, students and staff) become
more aware of politicsand become
known to the political system.

Having a politician visityour
departmentisalot morefunthan
you might imagine—and canreap
many rewards in the future. We
encourage you to give itawhirl.

John Rice is chair of the CRA board of
directorsand chair of computer science
at Purdue University.

Maria Klawe isa CRA board member
and head of the Computer Science
Departmentat the University of British
Columbia.

Can electronic tools improve group collaborations?

By Douglas Powell

Special to CRN

Oceanography isone of the disciplines
inwhich scientistsalready have figured
outhowto collaborate. Workingin
groups scattered throughout the world,
oceanographersstudy abasic global
phenomenaand have awell-developed
predisposition to collaborate. Eventhe
shipsused in experimentationare
cooperative efforts. Sohow can
electronic tools help these individuals
work, publish papers, enhance their
scientific reputationsand become better
integrated in their community? Can
computer networks help oceanogra-
phersbecome more productive?

Yes, said Sara Kieslerand ateam
from Carnegie Mellon University. Ina
studyto be published in Communications
ofthe ACM, Kiesler and her co-workers
found a positive correlation between
the use of electronic mail among the
well-funded, active North American
oceanographersat coastal universities
and their overall scientific productivity.

However, Kiesler also discovered
that researchers on the edges of
oceanography—those who may be
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younger or geographically located inthe
middle of the country—seemed to
obtain even more benefit from com-
puter communications than those
researcherslocated onthe coasts.

But, inscience orin business, what
works well for one group may be a
disaster foranother. Thatiswhy Kiesler
and other innovative teams of computer
scientists, engineers, psychologistsand
sociologists are examining the way work
isactually done, and then developing
toolsto help dothe job. “People are
thinking about this,” John King of the
University of Californiatold the 600
delegates to the fourth biannual North
America Conference on Computer
Supporter Cooperative Work (CSCW)
heldin Toronto last fall.

Forboth businessand govern-
ments, the challenge is to reap benefits
frommassive investmentsin new
technologies. According to Paul
Attewell of the City University of New
York, the US governmentspent $154
billionfor computer hardware, software
andservicesin 1990—and that does
notinclude expensesforcommunications.
Yet many studies seem to show that

“information technology is not helping
thebottomline,” hesaid.

For scientists workingwith grant-
givingagenciesfor multidisciplinaryand
team-based research, anything thataids
collaboration would be welcomed.
Many scientistsare looking to the
CSCW community forsolutions.
Products like Lotus Notesalready have
entered mainstream corporate environ-
ments, and there are numerous
developmentson the horizon, including
computer-supported desktop videocon-
ferencing, scheduling technologiesand
collaborative writing tools. “[But] if
something involvesacomputer, you
can'tgowrong by overestimating the
difficulties,” said Sid Huff of the
University of Western Ontario.

“CSCW sthe new frontier for
information technology developmentin
the 1990s,” said Ron Baecker of the
University of Toronto, who co-chaired
CSCW'92.“Thechallengeistodesign
collaborative systemsthat support
workgroups, whether they are brain-
storming, writing, designing or even
programming.”

Considerthe process of writingan

academic paper. Studies have shown
that scientists rarely write together or
share the same computer screen;
writing isdone separately, and people
use different methods. Mattersare
further complicated whenresearch
teamsare spread outamong different
institutionsand countries. Asapaper
goes through numerous revisions, it
oftenis necessary to knowwhere and
why a co-author made achange.
Usually the solutionisto use highlighter
penson hard copy, or upper case letters
in computerized text. Neither method is
efficient.

Although software exists toaid
collaborative writing, anewgeneration
of productsisbeing developed that
tailor texteditorsto individual needs,
rather thanforcing individuals to
conformtoonestandard approach. A
teamat Carnegie Mellon University led
by Christine Neuwirth has developed a
software system, flexible diff, that finds
and reportsdifferences (diffs) between
versions of text. However, by focusing
on human interface design issues,
Neuwirth says flexible diff can alter

Continued on page 13
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Thefollowing isastatement CRA
submitted to the National Science Board's
Special Commission on the Future of the
National Science Foundation.

The Computing Research Associa-
tion (CRA) would like to commend the
National Science Foundation (NSF)
directorand the National Science
Boardforinitiating the long-range
strategic planning process for NSF that
resulted in the formation of this special
commission. A basic re-examination of
the purposes and structure of govern-
ment funding for research can be an
important mechanism for maintaining
and strengthening NSF’scentral rolein
supportof civilian science and engineer-
ing. We also would like to thank the
commission for providing this opportu-
nity for CRA to submit comments
reflecting the perspective of the
computing research community, bothin
academiaandinindustry.

CRA sanassociation of nearly
200 US and Canadian university
departments of computer science and
computer engineering, and major
industrial laboratories engaging in basic
computing research.

Clearly, as Massey hasstated, major
changeshave occurredsince NSF
originally was established—changesin
the nature of scientific and engineering
researchand in the social, economic
and political forces that shape federal
R&D policy. A critical question is how
those changes may alter or expand
NSF’smissionsand affect the way those
missionsare carried out. The computing
research community expectstoactively
engage in the debate over that question,
and thisstatementisastarting point for
what we expect to be amuch longer
dialogue.

Key observations

Inthisinitial statement, we offer
some key observations on the impor-
tance and therole of computing
researchinthe nation’sresearch
agenda, and follow that with five
recommendations.

Computingresearchisabroadly
definedfield, encompassing areas
known variously ascomputer science,
computer engineering, software
engineering, information science and
computational science.

Inthe 50 yearssince their invention,
computersandawide range of other
electronic information technologies,
including high-speed data communication
systems, have become vital parts of the
nation’s (and the world’s) economy and
social structure, and vital to our national
security. Computersand software appear
near the top of every “critical technolo-
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gies” list. US computer, software and
information servicesindustriesare
world leaders. Theindustriesare
successful in the world market, with
annual revenues approaching $200
billion. Computingalso isthe enabling
technology for many dramatic resultsin
other areas of science and engineering,
andisresponsible for many important
advancesinawide range of other

NSF support has been crucial over the
yearsin developing computer science and
engineering asabroad-based academic
research field. Mission agenciessuchas
DARPA always have played an
importantrole in supporting specific
areasand laboratoriesin computing
research. NSF, however, hassucceeded
in the difficult job of supporting the
developmentand growth of computing

Major changes have occurred since NSF originally

was established—changes in the nature of scientific

and engineering research and in the social,

economic and political forces shaping R&D policy.

productareas.

Impressive as this past growth has
been, the future holds even more promise.
Over the next decade, we will be
building abroadband information
infrastructure thatwill totally transform
the way individualsand government,
manufacturersand service providers
operate. Theinfrastructure will provide
accesstoanarray of computational and
information databases. Artificial
intelligence, in the form of microelec-
tronic chipsand software, will be
embedded in everyday devices, homes,
buildingsand even bridges and roads.

Thistechnological success historically
has been a remarkable example of
technology transfer between government-
funded research and commercial applica-
tions. Dating back to World War 11,
government-funded research has flowed
directly into hardware and software
development. For many decades,
governmentagencieswere leading users
of computersand triggered major
advancesinapplicationsand program-
ming languages, particularly inthe area
of high-performance computing. The
results of these programs, in many cases,
fed directly into commercial hardware
and software development.

Thissuccess historically has rested on
asmall, butvigorous, basic research
program in computing. Growthin
technological capability will be even more
dependent on basic researchin the future.
Systemsare becoming more complex to
build, and their more sensitive applica-
tionsdemand reliable and secure
operation. The advent of parallelism
and ultra-high-speed datacommunica-
tion networks adds new dimensions of
complexity, both to the sophistication of
potential applicationsand to the need
tounderstand the basic principles
underlying the technology.

research asabasicscientificand
engineeringdiscipline.

The research process has come to rely
onanadvanced infrastructure of comput-
ersand communications technology. In
somefields, computation hasbecome
the third research modality—ofequal
importance inunderstanding the real
world asare theory and experiment.
Furthermore, many areas of experimen-
tal and natural science generate datain
unprecedented quantities—inamounts
that simply could not be captured,
archived and analyzed without informa-
tion technology. Finally, communication
systems are being used for new forms of
scientific collaboration and sharing of
informationand ideas.

Recommendations

1. NSFshould continue, but
significantly expand, broadly defined
computing research support so that the
support level reflects the importance of
computing to the economy and national
well-being. Such support should expand
the knowledge base and develop the
necessary human resources. Without
such anincreased emphasis, particularly
in light of expected declinesin defense-
related R&D funding, research support
inthe computing areaswill not be
adequate to supportthe nation's future
economy, security and social well-being.

2. NSF should maintain an appropri-
ate balance between basic and applied
research, particularly in special initiatives
such as High-Performance Computing and
Communications (HPCC) and Advanced
Manufacturing. Even the mostbasic
researchincomputingis, by itsnature,
close to the technology, and potential
applicationsare often just over the
horizon. Yet, asin most sciences, basic
research in computing moves forward

bestwhen researchersare left undi-
rected and free to follow their own
intuition aboutwhere the greatest
potential lies. Thiselement of the
research process needs to be maintained
andevenstrengthened.

3. NSF needs to continue to develop
and support the computational infrastruc-
ture, such as networks, computersand
other specialized facilities, and the software
supporting the broader R&D and
education community. Ifamajor goal of
governmentistosee thatR&Dinall
fieldsbetter servessocial needs,
developingand sustaining the research
and educational infrastructureisa
necessity.

4. NSFshould encourage interdiscipli-
nary research in computingand its
application to other sciences. NSF
historically hasfound it difficult
(though certainly notimpossible) to
fund research on the borders between
disciplines. Computingisascience that
promisesgreat benefitsto other fields if
such barriers can be broken down. The
grand-challenge efforts of the HPCC
programpointin thisdirection. The
collaborative programin computational
biology between the Computerand
Information Science and Engineering
Directorate and the Biological Sciences
Directorate isone example of howsuch
barriersmight be broken.

5. NSF needs to expand support for
the collection of computing research
statistics. Itisan old and often repeated
complaint thatwe do not have enough
accurate metrics describing the
scientificenterprise. The National
Science Board, initsrecentreporton
industrial technology, called for more
and better statistics. We endorse that
call. Clearly, the R&D enterprise will be
asked to provide more substantive
evaluation of its efforts. Better measures
of the process and of the effect of
government programs on the process
would be helpful both to policymakers
and tothe computing research field.

Itisexpected that over the next
decade, NSF will play amajor role in
the restructuring of the nation’s
information infrastructure. This
infrastructure will bringenormous
economicandsocial benefits.

However, creatingand using the
infrastructure effectively will require
that NSF expand itsefforts to develop a
solid foundation of fundamental
knowledge in computer science,
computer engineeringand related fields.
NSF alsowill have to develop the
necessary human resources to support
thisstructural change.

CSCW from page 12

what and how changesare reported and
tailor the technology to the social and
cognitive needs of different users.

Many researchersinthe CSCW
community say such flexibilityin
software and other supporting mediais
crucial ifthe United Statesisgoing to
leverage the investmentin national,
fiber-optic research networks. “Plans for
the NREN [National Researchand

Education Network] seemto assume
thereisagenericscientistoutthere,
and they all need this infrastructure and
then they can gowithit,” Kiesler said.
“Butto us, different kinds of disciplines
andscientistsare organized differently;
they study very different kinds of
phenomena... The phenomenayou
study have something to do with how
the scienceisorganized, and that has
something to do with the use of
networks.”

Underlying the development of
these toolsare theoriesabout how
peoplework and interact. “Thereare
useful theories of social behavior that
canaid the design process,” said Jolene
Galegher, aprofessor inthe English
Departmentat Carnegie Mellon
University. Inastudy of MBA students
assigned acollaborative project,
Galegherand Robert Kraut of Bellcore
(theresearch arm of the regional Bell
operating companies), examined

contingency theory, which maintains
that tasksinvolving uncertainty—such
ascollaborative writing—requirea
medium that permits interactive and
expressive communication. In other
words, the medium mustfit the
message.

What Galegher and Kraut found is
thatcommunication constraints
affected the process but not the final
product. For assignments that required

Continued on page 16
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By Kurt Maly,
James French, Edward Fox

and Alan Selman

Shortly before CRA's Snowbird
Conference’92 lastJuly, asimple
request for information on electronic
publication of technical reports
generated an enormous amount of
network traffic. We found there were at
least 30 different efforts to disseminate
information electronically and at least
as many departments that were
interestedindoingit.

Asmore high-quality reportsare
produced at research organizations, and
asdepartmentoperating budgets
decrease, itisbecoming more difficult
for departments to keep faculty
informed aboutresearch at other
universities. Charging for reports merely
would escalate costsacross the research
community. Thus, asystem thatwould
enable researchersto use their worksta-
tionstoaccesstechnical reports
available within their own department
and elsewhere hasobviousappeal. In
the larger sphere of activity, anumber of
organizations, such as textbook
publishersand computer societies, are
studying new technologies for electronic
publishingand multimediaaccessto
information and the copyright-protec-
tionissuesthatarise from these
technologies.

Giventhe large interest, awork-
shop was held at Snowbird with the
primary charge of developingarecom-
mendation as towhat the research
community, asagroup, should do. We
quickly realized that having 30 or so
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Prototype system putstechnicalreportsonline

different systems may not be any better
than having nosolutionatall. Inshort,
we decided onasolution using existing
technology soall computer science
departments connected to the Internet
could participate. Although the system
uses existing technology, research
groupsand interested organizationsstill

system is designed to be easy to use and
maintain.

Usersanywhere onthe Internet
canaccess the index facility through a
standard interactive interface with
Boolean queriesabout the university,
author, date, keyword and CR catego-
ries. Foreach match, theinterface

A system that would enable researchers to use their

workstations to access technical reports available

within their own department and elsewhere has

obvious appeal.

will have to develop more sophisticated
solutionsto the long-term problem. We
now have aprototype systemavailable
that will be beta tested with about 10 to
15universities.

Thesystem consists of acentral
index kept on aserver (and on a back-
up machine forfault tolerance) that can
be accessed by participating depart-
ments. The server storesrelevant
information on technical reportsinan
easilyaccessible format. Each participat-
ingsite contributing technical reportsto
the systemwill store its own technical
reportslocally in PostScript, dvi, G4 or
ASCII formand will receive a copy of
the software that will handle interac-
tionsbetween the site and the central
index facility. Faculty need notbe
involved in maintaining theindex. The

displaysarecord containing the title,
authors, university, technical report
number, key wordsand if desired, the
abstract. The local interface will
display—or store for local printing—a
selected reportafter applying the
appropriatefilter.

To participate, acontributingsite
needs to install software we will
distribute, and require all researchersto
submit to the department their
approved technical reportsand other
relevant information asaPostScript,
dvi, G4 or ASClIfile. The department
may choose to use its own local
mechanism for storing these technical
reportfilesand may only provide alocal
index acceptable to the masterindex
server. Or the department may use
software we provide to generate this

local index and maintain local technical
reports.

To participate, aresearcherwho
wants to search forand accessa
technical report needsto have access to
the Internetand awide areainforma-
tionserver client (XWAIS, SWAIS or
PCWAIS).

Obviously, we will not captureall
technical reports, and some may not be
complete because chartsand photo-
graphsmay not be included. However,
most documents easily can be converted
into PostScript, and figures developedin
most drawing systems can be included in
TeX documents. Evenif we capture only
60% of the available reports, we will be
better off than we are now. One year
after start-up, we would expect about
100sites to participate and to have up
to5,000technical reportsavailable to
users.

Ifyouare interested in participating
in the beta test or wish to be kept
informed of developments, please send
E-mail tomaly@cs.odu.edu,
fox@fox.cs.vt.edu,
selman@cs.buffalo.edu or
french@virginia.edu.

Kurt Maly is chair of the Computer Science
Departmentat Old Dominion University.
James C. Frenchisacomputer science
research assistant professor at the Univer-
sity of Virginiaat Charlottesville. Edward
A. Foxisassociate professor of computer
science and associate director for research
for the Computing Center at Virginia
Polytechnic Institute and State University.
Alan Selman is a professor and chair of the
Computer Science Department at the State
University of New York, Buffalo.

NSF seeks proposals for enhancing faculty

By Doris K. Lidtke
The National Science Foundation’s
Division of Undergraduate Education
(DUE) isseeking proposals for under-
graduate faculty enhancement.
Research computer scientistsare in the
unique position of being able to affect
the quality of education at many
institutions by conductingworkshops
and short courses for faculty members
involvedinundergraduate education.

Because faculty membersare the
key elementin undergraduate computer
science programs, itiscritical that
facultyare intellectually vigorousand
excited about the discipline, are well-
informed aboutrecentdevelopmentsin
computing, and regard teaching
undergraduatesasanimportantand
rewardingactivity. Itisaparticular
challenge incomputing for facultyin
undergraduate institutions tomeet
these goals. NSF, in cooperation with
collegesand universities, provides
leadership and financial assistance to
encourage leadersinthefieldtotakea
systematicinterestin the currencyand
vitality of faculty membersand to help
themenhance their capabilitiesand
skills. Computerscience researchersare
encouragedtodevelopandrun
workshopsand short courses for faculty
intwo- and four-year institutions.

The Undergraduate Faculty
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Enhancement (UFE) program triesto
meet professional development needs of
facultywho teach undergraduate
students. These faculty membersneed
to be familiarwith recentadvancesin
thefield, new experimental techniques
andways ofincorporating these
advancesand techniquesintounder-
graduate instruction. Faculty members
also need to gain experience with new
hardware and software and evaluate
their suitability for instructional use.
They need opportunities to synthesize
knowledge that cutsacross computing
and other disciplines.

Finally, they need opportunitiesto
interact intensively—duringand aftera
project—with expertsinthefield and
with colleagueswhoare active scientists
and teachers. The UFE program makes
grantsforregional and national
seminars, short courses, workshops,
conferencesand similar activities for
faculty members. Grantswill be made
for developingand conducting activities
that help alarge number of faculty
members learn new ideasand tech-
niquesand use the knowledge and
experience gained toimprove their own
instructional capabilities.

Sessionsvary in length, but
typically run from a few days to a few
weeks. Follow-upactivitiesare required
and usually span at least one academic

year. Recentawards have funded
workshopsand shortcoursesin parallel
computing, software engineering,
programming paradigms, supercomput-
ing, materials development for new
curricula, graphicsand object-oriented
programming. Anaverage award is
$60,000 and involvesabout 20 under-
graduate faculty members.

The programespeciallyisinter-
estedin projectsthatincrease the
participation of women, underrepre-
sented minoritiesand personswith
disabilities, as well as faculty members
who have not been professionally active
recently. Another high priority within
the UFE program s activities for faculty
members teaching prospective elemen-
tary, middle and secondary school
teachers. A special componentof UFE
emphasizes coalitions between two- and
four-year institutions.

Inaddition to the UFE program,
the division servesas NSF'sfocal point
for undergraduate education, conducts
leadershipactivitiesand manages
leveraged support programs forimprov-
ingundergraduate instructions. DUE
recently released anewintegrated
programannouncement (NSF92-135)
describing grant opportunitiesin
undergraduate science, mathematics,
engineeringand technology for all types
ofinstitutions, universitiesand two-and

four-year colleges.

The DUE Program Announcement
may be obtained from NSF’selectronic
mechanism, STIS, viaBitnet
(pubs@NSF) or Internet
(pubs@NSFEgov). Italso can be ordered
by telephone (202-357-7861) or by fax
(703-644-4278); request publication
NSF92-135. The next closing date for
the UFE program is May 3.

Otherdivision programsinclude:

= Instrumentation and Laboratory
Improvement. Instrumentation grantsto
support the improvement of laboratory
coursesin science, mathematicsand
engineeringat the undergraduate level;
Leadership Projectsin Laboratory
Developmenttosupport the develop-
mentof national models for under-
graduate laboratory instruction. The
nextclosing date isNov. 15.

= Courseand Curriculum Develop-
ment. Support the development of
improved andinnovative introductory-
level undergraduate coursesand
curriculain thesciences, engineering
and mathematics. The next closing date
isdune7.

Doris K. Lidtke is program director for the
Division of Undergraduate Educationin
the National Science Foundation’s
Directorate for Educationand Human
Resources.
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By David A. Patterson
Everyfall, hundreds of new computer
science and computer engineering
Ph.D. recipientsjoin universitiesand
begin teaching the next generation of
computer scientists. These new teachers
spend considerable time and energy, yet
receive little instruction in effective
teaching.

Recently I tried an experiment to
help anew faculty member at Berkeley,
and itwas quite successful. By starting
withacomplete set of videotapes of
lecturesand the lecture notes of an
outstanding teacher, thisfresh Ph.D.
recipientreceived nearly the highest
teachingratingsin the department.
And he spent half the traditional class-
preparation time of new faculty. Thus
this new faculty member had more free
time during hisfirst year thanis
traditional for newfaculty,and CS&E
studentsreceived better instruction
thanwould have been expected.

Thisexperimentworked sowell
that | wanted to see if it would general-
izetoanational level. Thissuggestion
was metwith enthusiasm at the
Computing Research Association’s
December board meeting. So the
University of Californiaat Berkeley,
CRA and University Video Communi-
cations have agreed to sponsor apilot
program to make tapesavailable in the
fall.

The Videotape Mentor Program
should be of interest to new faculty
members, departments hiring new
faculty or departmentswith graduate
students that soon may be joining
academia. E-mail any questionsabout
theprogramtoteaching@cs.berkeley.edu.

The problem

Inthe 1990-91 academic year, 312
new computer science Ph.D. recipients
started teaching CS&E courses. For
many of them, thisis their first real
teaching experience, and they most
likely received no trainingon how to
lecture. Asaresult, most of these new
faculty membersspendaninordinate
amountoftime theirfirstyear preparing
lecturesand, by trial and error, develop
their teachingstyle. The quality of the
teachinginthisfirstyearisuneven, at
best. Even though newfaculty oftenare
givenacolleague’s lecture notes, most
spendafull day preparing foreach
lecture. So lecturing three timesaweek
leaves little time for anything else. This
enormoustimeisspentin part because
ofalack of confidence—because they
have no experience to guide themon
suchissuesas how long lectureswill
take and how to handle questions.

The experiment

Lastspring, Thomas Anderson, a
fresh Ph.D. graduate from the Univer-
sity of Washington who was doing work
in operating systems, was assigned to
teachanundergraduate course in
operating systems. Although he
volunteered to be ateaching assistant
while he wasagraduate student, this
was Anderson’sfirst time to give
lectures. He received acopy of course
lecture notesfrom John Ousterhout.
We had videotapes of Ousterhout’s
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lectures of that course, soasan
experiment, | made a copy of the tapes
for Anderson to use while preparing
lectures.

Using the tapes had immediate
benefits. A50-minute tape had much
more material than Ousterhout'sthree
pages of notes per lecture, and Ander-
son found he spent only halfa day
preparing for the next lecture, while
other new faculty were spendingafull
day. Anderson’sself-confidence alsowas
enhanced considerably because he
knew how an outstanding teacher
would present the material. From my
perspective, | was hoping Anderson
would pattern hisstyle of teaching after
anexcellentteacherand pick up the
good ideas Ousterhout learned from his
10yearsof teaching.

Studentreaction to Anderson’s
teachingwas positive. Berkeley asks
studentsto rate instructorsona7-point
scale, with 7 being extremely effective, 4

being moderately effective and 1 not at
all effective. Anderson taught two
sections of the undergraduate course,
and theratingswere 5.8 and 6.3. Not
onlyare these considerably above the
average instructor rating of 5.0, |
believe thisisthe highest rating of any
new faculty member teaching hisor her
firstundergraduate class. Here are
written comments from undergraduates
in hisfirstclass:

= “Tom Andersonisan intensely
organizedand professional educator. I'm
amazed how well he taught this course,
given hisexperience. One of the three
bestinstructorsI've had.”

= “I think one of the greatest
things a professor candoisget the
studentsexcited and interested inthe
subject material, and Tom hassuc-
ceededindoingthat.”

= “The best professor | had at Cal.
He isenthusiastic, passionate about
teaching, clear, willing to help, and he
givesexcellentlectures.”

A pilot program

Itispossible Andersonissimplya
natural—agifted teacher whowould
have received outstanding ratings no
matter what we did. Evenif thatistrue,
Anderson believes hisself-confidence
was boosted and his preparation time
was reduced by reviewing the tapes. To
more rapidly discover the national value
of thisapproach, under CRA auspices, |
am runninga pilot program to deter-
mine if tapes of outstanding teachers
will improve teaching skillsand save
time for new faculty. Here are the tapes
availablein thisfirst offering:

1. Manuel Blum, Efficient Algo-
rithmsand Intractable Problems, for
juniorsandseniors;

2.Randy Katz, Componentsand
Design Techniques for Digital Systems,
forjuniorsandseniors;

3.John Ousterhout, Operating
Systemsand Systems Programming, for

Continued on page 16
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By Douglas Powell
Specialto CRN

Afterfouryearsof consultationand
negotiation, aproposal to establisha
national electronic highway of ever-
increasing capacity in Canada—
culminating in agigabit backbone by
the turn of the century—finally has
beenreleased.

According to the formal business
planreleasedinJanuary, the Canadian
Network for the Advancement of
Research, Industryand Education
(CANARIE) willbecome operational
thisyear. The plan calls for upgrading
the existing CaNetbackboneto T1
speeds from 56 Kbits/sec and establish-
ingahigh-speed experimental test
network.

Phase 2 of the proposal, which
beginsin 1995, calls for the experimen-
tal network to become operational, with
the on-going development of new
productsandservices, aswellasthe
continual enhancement of the national
network.

“CANARIE will showcase
Canadiandevelopmentsin hardware,
software and related services; the
foundation of tomorrow’s broadband
communicationsand multimedia
informationworld,” said William G.
Hutchison, managing partner of
information technology at Toronto-
based Ernstand Young Management
Consultantsand chair of the
CANARIE executive committee. “One
of itsimportant objectives will be to give
Canadian information technology firms
acompetitive edge in creating new
productsand servicesfor export
markets.”

Total directand indirect invest-
ment for Phase 1in 1993 and 1994 will
be $115 million, withaproposed
participation by the federal government
of $28 million. Thedirectand indirect
investmentin Phase 2 isestimated at
$470million, anamount thatwill be

Canadian News

Network proposalreleased

refined during Phase 1, Hutchison said.

“Investments are being made
around the worldin advanced national
and multinational communications
networkssuch as that conceived by the
CANARIE project,” said Bill
Etherington, presidentand chief
executive officer of IBM Canada Ltd.
“Thisinvestmentwill better position
Canadianinstitutionsto fully partici-
pate in the newworld economy.”

One possible hitch, which appears
tohave beenresolved, isthe relation-
ship between CANARIE and the
existing CaNet. According to Ken
Fockler, executive director of CaNet
Networking Inc.,the CANARIE
initiative will be “very beneficial for
Canadathroughits planned enhance-
ments of Canada’s existingR&D and
educational network,” and CaNet s
“pleased to be associated with CANA-
RIE.”

Although notfinalized, some form
of government supportappears
forthcoming, based on past comments
and high-level governmentsupport.
“CANARIE isgetting supportand has
changed dramatically,” said former
Minister of Science William Winegard.
“It certainly caught the fancy of my
cabinet colleagues.”

New Minister of Science Tom
Hockinagreed, but cautioned that
while heisastrong supporter of
CANARIE, “there are alot of decisions
and steps required tomake itareality.”
An October 1992 report on competi-
tivenesscommissioned by the federal
governmentalso voiced support for
CANARIE, stating, “WWe must link
Canadabybuildinga high-speed,
broadband electronicinformation
highway.”

Douglas Powell iswith the Information
Technology Research Center at the
University of Waterloo.

| Tapes from page 15

juniorsand seniors; and

4. Dave Patterson, Computer
Architecture, for seniorsand graduate
students.

All of these instructors have won
the competitive Distinguished Teaching
Award from the Academic Senate of
the University of California, and two
instructors have won national teaching
awards (Ferst Teaching Medal from
Sigma Xiand Karlstrom Outstanding
Educator Award from ACM).

These tapes are $300 per set (plus
taxand shipping). Ordering one set of
tapesfrom other organizations can cost
upto$750, and companiesare charging
$5,000 to $10,000 for a set of tapes to
be shown to faculty. Reasons for the low
costinclude batch processing orders
and tape duplication, combining two
lecturesontoasingle VHS tape,
Berkeley faculty and video services
donating their traditional royalties,
Berkeley paying for these initial
mailings, and University Video Commu-
nications’ willingnessto notonly avoid
profits, but take achance on losing
money. A course will include between
22 and 27 VHS tapes, depending on the
number of lectures per week.
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Lecture notes for these four
coursesare available foranonymous
FTPatftp.cs.berkeley.edu. Youcangeta
copy of the notes whether or notyou
order the tapes.

Ifyouwould like to order the tapes,
send E-mail before May 15 to
teaching@cs.berkeley.edu. Checks must
be received by June 15. Tapeswill be
shipped by July 15. If you prefer, you can
sendacredit card number by E-mail.
These tapesare recordings of what
happened in Berkeley classrooms, and
are notintended (or permitted) to be
shown to studentsin place ofan
instructor. By ordering the tapes, you are
agreeingto participate inasurvey at the
end of the fall 1993 term to determine
the effectiveness of the tapes and the
program.

If the results of the pilot program
areaspositive as the Berkeley experi-
ment, CRA will help expandand
organize the program andselect
videotapes of outstanding CS&E
teachersfromacross North America.

David A. Patterson is chair of the Com-
puter Science Division at the University of
Californiaat Berkeley and isa member of
the CRA board.

By Douglas Powell

Special to CRN

Canada’s new Minister of Science,
55-year-old Tom Hockin, says that
linking science and technology to
jobcreation s hisfirst priority, and
thatitis up to the scientific commu-
nity to better articulate the links
betweenscience and economic
development. “l don't think we will
be able to sustain the proper level of
funding for science, asa country, if
thescientistsapproachitwitha
psychology of entitlement,” said
Hockin,whoholdsaPh.D.in
governmentfrom Harvard.

“What they have todoisearn
the attention of industry and
government by saying this iswhat we
produce, by way of improvement for
the human condition and the jobs
thatare created,” Hockin said.
“That isa bit of a tough theme, but |
am going to be carryingit. | believe
they can doit. In my speeches I'm
going to be selling their case that
way, but | will not sell it on the basis
that because scientists have studied
along time and done a lot of
research papers, they should have
money.”

Hockin'sappointment came
one week after William Winegard,
Canada’s Minister of Science for the
pastfouryears,announcedin late
December that he would not run
againinafederal election, expected
later thisyear. Firstelected to the
House of Commonsin 1984,
Winegardwasre-electedin 1988
and named federal Minister of State
(ajunior minister) for Science and
Technology, inJanuary 1989. In
1990 he became Canada’sfirst full
Minister of Science during the
formation of the superministry,
Industry, Science and Technology
Canada. Citing family reasons, the
68-year-old Winegardsaid, “I'll
probably spend alot more time
watching my grandsons play hockey.”

New Minister of Science
IS appointed in Canada

The change comes in the wake
of mixed news for the Canadian
scientificcommunity. A pledgein
the 1992-93 federal budget to
increase university granting council
funding by 4% ayear through 1995-
96—in what was seen as a major
Cabinet victory for Winegard—uwas
withdrawn by the federal finance
departmentin early December.
Instead, the budget of the granting
councilshasbeenfrozenat1992-93
levels.

“Sure | was disappointed,” said
Winegard, anengineer and former
president of the University of
Guelph. “The battle was whether we
were going to get the 10% cut that
everyone else was getting. Although
the professorials may notagree, |
was happy to get the percentage
increases we got for the granting
councilseveryyear. And compared
towhat else wasgoingonin
government, they did very well.”

Italsowasannouncedin
December that the federal Network
of Centers of Excellence program
would be extended beyond 1993-94,
when itwas slated to end. How
much money will be available and
whetherall 18 centerswill survive
hasyet to be determined.

Three of the federal centersare
devoted toinformation technol-
ogy—MicroNet, the Institute for
Roboticsand Intelligent Systems
and the Canadian Institute for
Telecommunications Research.
Hockin, whoalsowill continue as
Minister of State for Small Business
and Tourism, said he is looking
forward toworking closely with
President Clinton'sscience adviser,
John H. Gibbons, and hosting the
next meeting of the G-7 science
ministers thisspring.

Douglas Powell iswith the Information
Technology Research Center at the
University of Waterloo.

| CSCW from page 13 |

studentsto integrate knowledge from
differentfields, the researchersfound
that students chose more interactive
mediato getthe job done. Contingency
theory, Galegher said, is useful but
ultimatelyistoo limited because it
assumes there issome “concrete
objectively known thingininformation
technology.” Instead, Galegher said he
prefersadaptive structure, where people
arerecognizedasactive, cognizant
agentswho can perceive theirworldin
avariety of ways.

For these newtechnologiestobe
successful, many believe organizational
structures must change. Collaboration,
multitasking and flattened hierarchies
are nice buzzwords, butin reality
presentsignificant challenges. Ron
Baecker said it was not yet known if
CSCW technologiescan catalyzea
change insocial structures.

“Electronic mail can be usedin
some organizationsto cutdown
hierarchiesand open communication

across levels,” Baecker said. “In other
organizationsitcanbe usedasan
instrument of control.”

Thisisespeciallysignificantin the
academicresearchinstitute. Thereare
several ongoing studies of how collabo-
rative tools can be used to bolster the
researchactivities of groupssuchas
oceanographersor molecular biologists,
said Richard Harper of Rank Xerox
Cambridge EuroPARC.

He hasstudied the nature of work
inseveral research labs in Europe,
England and the United Statesand has
concluded that the social organization
ofresearch laboratoriesis resistant to
change. Hisstudy sample issmall and
may not be representative, however.

“It may not be appropriate to use
research labs to test systems designed to
alter social relations, because these
places may simply be too static to make
itworthwhile.” Harper said.

Douglas Powell iswith the Information
Technology Research Center at the
University of Waterloo.
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University of Delaware
Department of Computer and
Information Sciences

The University of Delaware, centrally
located on the East Coast within day-trip
distance of New York, Philadelphia,
Baltimore and Washington, DC, is
recruiting for possible visiting or limited-
term faculty positionsin the Department of
Computerand Information Sciences
beginning Sept. 1,1993.

APh.D. degree oritsequivalentand
excellence inresearch and teachingare
required. Applicants close to finishing their
Ph.D. requirementsalso are encouraged to
apply. Candidatesare soughtin all areas of
computer science, but special interest exists
for candidatesin artificial intelligence,
theory of computation, networks, algo-
rithms, compilers, symbolic mathematical
computation and computer systems.

The department offersbachelor’s,
master’sand doctoral degrees, and has 15
tenure-track faculty and five visiting faculty,
alongwith more than 80 graduate students,
51 of whom are full-time. The department
hasexcellentresearch computing facilities
and iswell-connected, with gateways to
major networks.

Candidatesshould send acurriculum
vitae to Professor Adarsh Sethi, Recruiting
Committee Chair, Department of Computer
and Information Sciences, University of
Delaware, Newark, DE 19716. In addition,
candidatesshould have three letters of
reference sentdirectly to the above address.
All applications must be received by April
1.

The University of Delaware isan equal
opportunity employer thatencourages
applications from qualified minority group
membersand women.

University of Maryland,
Baltimore County

Department of Computer Science
The Department of Computer Science at
the University of Maryland, Baltimore
County (UMBC), invitesapplications for
several tenure-track openings at the level of
assistant professor. We are particularly
interested in candidatesinarchitecture and
graphicsinterface technology. Other areas
of strong interestinclude software engineer-
ing, operating systems, paralleland
distributed processing, databases, computer
networks and scientific computation. Senior
applicantswith an 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 140
graduate and 700 undergraduate students.
Thedepartmentrecently movedintoanew
building and has completely renewed its
computational facilities.

The UMBC campus has 10,000
studentsand is 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
more than $100 million ayear in external
research funding, and includes Maryland’s
medical, law and dental schools. UMBC is
located in the Baltimore—\Washington
corridor, providing easy access to both
metropolitan areasand numerous federal
agencies, industrial research centersand
consulting firms.

Your application, curriculumvitae 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-
455-3000. Send E-mail tosearch-
info@cs.umbc.edu for more information
andtosearch@cs.umbc.edu for general
inquiries.

UMBC isan affirmative action, equal
opportunityemployer.

University of Maryland,

College Park

Institute for Advanced Computer
Studies

Applicationsand nominationsare invited
for the position of director of the Institute
for Advanced Computer Studies (UMIACS)
atthe University of Maryland, College Park
campus. The director provides both
academicand administrative leadership for
the institute and reports directly to the
dean of the College of Computer, Math-
ematical and Physical Sciences.

UMIACS isaresearchinstitute that
supports multidisciplinary work in comput-
ingsciences. Theinstitute hassix perma-
nentfaculty, 37 rotating faculty (represent-
ing nine departments), postdoctoral
scientists, graduate studentsand atechnical
and administrative staff. Areasof research
include (but are not limited to) artificial
intelligence, database systems, high-
performance computing, numerical analysis,
operating systems, parallel algorithms,
software engineering and theory of

computing. Currently, its Parallel Comput-
ing Laboratory housesa Maspar MP1and a
TMC CM-5. Theinstitute receives
significant support from the state of
Maryland and from various granting
agenciesand companies. I1ts1993 combined
budgetisabout $5.2 million. The institute
sharesanew building on the College Park
campuswith the Institute for Systems
Research, the Center for Automation
Research and the Departments of Com-
puter Science and Electrical Engineering.

The director is a senior member of the
University of Maryland faculty and is
selected and appointed by the university to
afive-year, renewable term. A candidate
should have an earned doctorate, be eligible
forappointmentinthe Computer Science
Departmentat the rank of professor with
tenure, have successful experience asa
teacherandadistinguished record of
scholarly research, and have demonstrated
leadership ability and managementskills. It
ishighly desirable that candidates demon-
strate experience ininteractionswith
multipledisciplines.

Applicationsshouldincludea
curriculumvitae and the names, addresses
and telephone numbers of at least four
references. For best consideration, submit
applications before April 15 to Professor
Steven |. Marcus, Institute for Systems
Research, 2167 A.V. Williams Building,
University of Maryland, College Park, MD
20742.

The University of Maryland isan
equal opportunity, affirmative action
employer. Women and minority candidates
are encouraged toapply.

University of Chicago

Department of Computer Science
Juniorand senior positions are available in
the Department of Computer Science. Our
preference is for candidates with expertise
in one of the areas of experimental
computer science, such as programming
languages or distributed systems, but we will
consider exceptionally strong applicants
fromall areas.

Send curriculumvitae and three
letters of reference to Professor Janos
Simon, Chair, Department of Computer
Science, University of Chicago, 1100 E.
58th St., Chicago, IL 60637. Inquiriescan
bedirected tochair@cs.uchicago.edu.

The University of Chicago isan equal
opportunity, affirmative action employer.

Columbia University

Department of Computer Science
The Columbia University Department of
Computer Science isanticipatingone
tenure-track opening. We invite applica-
tions from exceptional candidates at all
ranksand in all areas, exclusive of vision
androbotics, butwe are particularly
interested in areas that complement current
departmental research interests.

Ourdepartmentof 19 tenure-track
faculty and two lecturersemphasizes
research and attractsexcellentPh.D.
students, virtually all of whom are fully
supported. Departmental facilitiesinclude
numerous Sun 4 servers, Sun, Hewlett-
Packard, DEC, IBM and NeXT worksta-
tions, plusstate-of-the-art experimental
equipment. The departmentisin the
second year of an NSF CISE infrastructure
grant,and we will purchase a parallel
processor this year. We are within an hour’s
drive of the research laboratories of AT &T,
Bellcore, IBM, Matsushita, NEC, NYNEX,
Philips, Siemensand other leading
industrial companies.

Columbia University isone of the
leading research universitiesin the United
States, and New York City is one of the
cultural, financial and communications
capitals of the world. Columbia’senclosed
campus of tree-lined walks is located in

Morningside Heights on the Upper West
Side. The department hasits own building,
plusadditional space and facilities in the
new interdisciplinary Schapiro Center for
Engineeringand Physical Science Research.
University rent-controlled housingand
parkingare available.

Candidatesfor assistant professor
should exhibitexceptional research
promise, while those seekingamore senior
position should have an outstanding record
ofresearchachievement. Interestand
abilityinteaching undergraduatesand
graduatesisnecessary. Please submita
summary of research interests, resume, E-mail
addressand the namesof at least three
referencesto Professor Kathleen McKeown,
Faculty Search Chairperson, Department of
Computer Science, 450 Computer Science
Building, Columbia University, New York, NY
10027.E-mail: recruiting@cs.columbia.edu.

ColumbiaUniversityisanequal
opportunity, affirmative actionemployer. We
encourage applicationsfromwomenand
minorities.

University of Missouri—Rolla

Department of Computer Science
The Department of Computer Science at
the University of Missouri—Rollais seeking
qualified applicants to join an aggressive,
interdisciplinary group of faculty in
computational mathematics for parallel and
distributed computing.

Applicantsforajunior position must
demonstrate evidence of their ability to
performresearch and have had prior
involvementin group research activities.
Candidates must have aPh.D. inarelevant
areaand astrong interestin both teaching
andresearch.

Applicantsforasenior position must
have ademonstrated record of research and
funding emphasizing research team
leadership asthe principal investigator. The
position is tenure track. The successful
candidate will be expected to contribute to
the departmental and interdisciplinary
research efforts.

The committee will begin reviewing
applications April 1. Applicantsshould
sendacurriculum vitae and a statement of
research and teaching interests (and
arrange to have three letters of reference
sent) to Dr. Lenore Mullin, Faculty Search
Committee, Department of Computer
Science, University of Missouri—Rolla,
Rolla, MO 65401. Tel. 314-341-4491; E-
mail: csdept@cs.umr.edu.

UM-Rollaisanequal opportunity,
affirmative action employer, and it
especially encouragesapplications from
minoritiesand women.

Johns Hopkins University
Department of Computer Science
The Johns Hopkins University invites
applications for afaculty positioninthe
Department of Computer Science.
Appointmentsatall rankswill be consid-
ered. We are particularly—but not
exclusively—interested in candidatesin the
following research and teaching areas:
software engineering, distributed comput-
ing, databases, computer graphicsand
visualization, and artificial intelligence.

Allapplicantsare expected to havean
outstanding research record, commitment
toquality teaching and the ability and
willingness to develop aresearch program of
the highest quality.

Applicantsshould send acomprehen-
sive resume and names of at least three
references to Faculty Search Committee,
Department of Computer Science, Room
224, New Engineering Building, Johns
Hopkins University, Baltimore, MD 21218-
2694. Fax: 410-516-6134; E-mail:
faculty_position@cs.jhu.edu.

TheJohns Hopkins University isan
equal opportunity, affirmative action
employer.

Continued on page 18
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University of Wisconsin at
Milwaukee

Department of Electrical Engineering
and Computer Science

The Department of Electrical Engineering
and Computer Science at the University of
Wisconsin, Milwaukee, is seeking qualified
applicantstofill tenure-track junior faculty
positions. Candidates should have
outstanding promisein, and strong
commitmentto, research aswell as
teaching. Theareas of interestare artificial
intelligence, software engineering,
programming languages and operating
systems.

The department offersundergraduate
and graduate programsin computer science.
Currently, the department haswell-
recognized strengthsin datasecurity,
cryptography, parallel and distributed
computation, knowledge representation and
theory. We are committed to continuing the
development of computerscience in our
university and establishingitasan
outstanding program.

The university islocated inavery
pleasant neighborhood not far from the
shores of Lake Michigan. Candidatesare
requested to send a resume and the names
of at least three references to Professor K.
Vairavan, Co-Chairfor Computer Science,
Department of Electrical Engineeringand
Computer Science, University of Wiscon-
sin—-Milwaukee, Milwaukee, W153201.

Theuniversity isan affirmative action,
equal opportunity employer. Women and
minoritiesare encouraged to apply. Unless
confidentiality isrequested inwriting,
information about the applicantswill be
released on request. Finalists cannot be
assured confidentiality.

Oregon Graduate Institute
Department of Computer Science
and Engineering

The Oregon Graduate Institute of Science
and Technology invitesapplications fora
new faculty position in the Department of
Computer Science and Engineering.
Applicants must have a Ph.D. in computer
science or related field and experience in
graduate education and research. Areas of
interestinclude functional programming
languages, formal methods for software
designand development, high-performance
computing, database and operating systems,
and neural networks and spoken-language
understanding systems.

OGl isaprivate research university
located a few miles west of Portland, OR.
Because OGlI offersonly graduate degrees,
faculty have no undergraduate teaching
responsibilities. The department currently
has 17 full-time faculty members.

Toapply, send a brief description of
research interests, the names of at least
three references and aresume to Professor
Richard B. Kieburtz, Department Head,
Department of Computer Science and
Engineering, Oregon Graduate Institute of
Science and Technology, 19600 NW von
Neumann Drive, Beaverton, OR 97006.
E-mail: csedept@cse.ogi.edu.

OGlisanequal opportunity employer
andwelcomes applications fromwomen and
minority candidates.

University of New Mexico
Department of Computer Science
Nominationsand applicationsare invited
for the position of chair of the Department
of Computer Science, to startasearly as
August 1993. The successful applicant will
have aPh.D. in computer science or related
field, ademonstrated commitment to
excellence inteachingand researchand
strong ties to the academic computer
science community. Prior administrative
experience isdesirable.

The department offers B.S. (accredited
by CSAC), M.S.and Ph.D. degrees. It has
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15 full-time faculty, with 100 graduate and
200 undergraduate students. The depart-
ment runs a network of more than 60
workstationsand X terminals, plus
specialized graphicsequipment, includinga
Silicon GraphicsInc. 4D/340VGX.
Researchisconductedin Al, database
systems, graphics and visualization,
massively parallel computing, theoretical
computerscience, user interfaces and other
areas. Research funding has tripled over the
last three years.

The University of New Mexico enrolls
25,000 students. Proximity to the Sandia
and Los Alamos National Laboratories, the
Air Force Phillips Laboratory and the Santa
Fe Institute afford unique collaborative
opportunities. Albuquerque offersalow
cost of living, amild climate year round and
easy access to outdoor activities.

Review of applications begins April 1,
butthe position isopen until filled. Please
send curriculumvitae and references to
Professor Mohsen Shahinpoor, Chair,
Computer Science Chair Search Commit-
tee, College of Engineering, University of
New Mexico, Albuquerque, NM 87131.

The University of New Mexicoisan
affirmative action, equal opportunity
employer.

Clemson University

Department of Computer Science
The Department of Computer Science at
Clemson University invitesapplicationsand
inquiries for faculty positions at the rank of
assistant professor. Candidates must have
demonstrated a capability for researchand
graduate-level teachinginone or more
areas of non-numerical computer science or
information systems. Applicantswith
expertise in database systems, operating
systems or software engineering are of
special interest.

Clemson University isastate-assisted,
land grant university with an enrollment of
about17,000students. The Department of
Computer Science offersB.A.,B.S., M.S.
and Ph.D. degreesin computer science and
aB.S. degreein computer information
systems. The department currently has 25
full-time equivalent faculty positionsand
about 300 undergraduate and 150 graduate
majors.

Applicants should submitaresume
and have at least three letters of recommen-
dationsentto A.J. Turner, Chair, Faculty
Search Committee, Department of
Computer Science, Edwards Hall, Box
341906, Clemson, SC 29634-1906.

Tel. 803- 656-3444; E-mail:
turner@cs.clemson.edu.

Review of applications began March 1
andwill continue until asuitable candidate
isselected.

Clemson University isan equal
opportunity, affirmative action employer.

University of South Carolina
Department of Computer Science
The Department of Computer Science at
the University of South Carolina, Colum-
bia, invitesapplicationsfor tenure-track
faculty at the rank of assistant professor to
begininthe fall. Candidates for the position
must demonstrate ability in relevant
research and scholarship andsignificant
teachingability. A doctorate in computer
science oraclosely related field is required.
Well-qualified applicantsinall research
areaswill be considered, but preference will
be given to parallel processingand
computational science.

ThedepartmentoffersB.S.,M.S.and
Ph.D. degreestoabout 150 graduate
studentsand 280 undergraduate students.
Currentresearchareasinclude data
compression, scientific visualization, parallel
computation, artificial intelligence,
theoretical computer science, educational
technology and fault tolerance.

Interested applicants should submita
curriculumvitae and namesand addresses

of three references (please include
telephone numbersand E-mail addresses, if
possible) to Search Committee, Depart-
ment of Computer Science, University of
South Carolina, Columbia, SC 29208. E-
mail: csci@cs.scarolina.edu.

Applicationswill be accepted until the
positionisfilled. The University of South
Carolinaisan equal opportunity, affirmative
actionemployer.

State University of New York
at Buffalo

Department of Computer Science
The Department of Computer Science may
have an opportunity to hire faculty at the
assistant or associate professor level. We will
consider only those candidates who
demonstrate exceedingly high research
promise. e are seeking candidates in
applied and experimental areas of computer
science, aswell as candidates who will
collaborate with researchersin other
disciplines. We especially are keen on
attracting faculty in the area of parallel
systems in order to continue to build our
currentbase in parallel computingand
systems. Successful candidates must
complete all requirements for the Ph.D.
degree in computer science or aclosely
related field before assuming duties.

Thedepartment currently has 15
tenure-track faculty, three full-time
lecturersand eight research and adjunct
faculty members. Primary research areas
includeartificial intelligence, complexity
theory, computer vision, numerical linear
algebra, parallel algorithms, pattern
recognition, programming languages,

systemsand VVLSI. Department members
areactively engagedininterdisciplinary
research with the Advanced Scientific
Computing Graduate Group, Cognitive
Science Center, Medical Foundation of
Buffalo, NSF National Center for Graphic
Information and Analysis, USPS Center for
Excellencein Document Analysisand
Recognition, and Vision Graduate Group.
Departmental computingfacilitiesinclude a
network of Sunworkstations, Intel’s
Hypercube, Symbolic machines, an Encore
Multimax and several image processingand
graphicssystems.

Sendapplications, includingacover
letter, curriculumvitae, aone-page research
statementand namesand addresses of three
references to Professor Sreejit Chakravarty,
Chair, Recruiting Committee, 226 Bell Hall,
Department of Computer Science, State
University of New York, Buffalo, NY 14260.
Tel. 716-645-2863; fax: 716-645-3464;
E-mail: sreejit@cs.buffalo.edu.

SUNY isan equal opportunity,
affirmative actionemployer.

University of Central Florida

Department of Computer Science
The University of Central Florida seeks
applications for two tenure-track positions
in computer science. Both positionswill be
atthe level of assistant professor. We are
interested in all strong candidates who have
demonstrated research strength in artificial
intelligence or computer architecture.
Within the area of artificial intelli-
gence, we especially areinterested in
candidateswhose work includesthe
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solution of problems from natural language
and the representation and acquisition of
knowledge from natural language. Within
the areaof computerarchitecture, we
particularly are interested in candidates
whose research includes either VLS| or
high-performance computer architectures.
Post-doctorate orindustrial experience is
desirable.

We are ayoung, dynamic university
withabout 21,000 students. The Computer
Science Department isone of the largest
departments on campus, offering bachelor’s,
master’sand Ph.D. degrees. The faculty
research interestsinclude parallel computa-
tion, VLSI, artificial intelligence, computer
vision, networking technology, graphicsand
simulation, databases, and design and
analysis of algorithms.

Theuniversityislocated in Orlando,
the center of Florida’s strong software
developmentindustry. The campus s
adjacentto the Central Florida Research
Park, which houses the Naval Training
Systems Center; the Army’s Simulation,
Trainingand Instrumentation Command;
and several university research organiza-
tions, including the Institute for Simulation
and Training and the Center for Research
in Electro-Opticsand Lasers. Computer
science faculty work closely with and
receive substantial research support from
these groupsand from the NASA Kennedy
Space Center, located within 50 miles of the
campus.

Central Floridaaffordsan excellent
standard of living. Orlando ranks among
the 10 most livable cities in the United
States, and hasavariety of attractionsand
restaurants. Ve have a strong public school
system, easy access to the beachesand a
climate that makes it possible to enjoy the

Professional Opportunities

outdoorsall year long.

Applicationsare invited through April
16. Interested, qualified applicantsshould
send resumes and names of at least three
referencesto Dr. TerryJ. Frederick, Chair,
Department of Computer Science,
University of Central Florida, Orlando, FL
32816-2362. Tel. 407-823-2341; fax: 407-
823-5419; E-mail: fred@cs.ucf.edu.

The university isan equal opportunity,
affirmative actionemployer.

University of Texas at Austin

Department of Computer Sciences
The Department of Computer Sciences at
the University of Texas at Austin invites
applicationsfor tenure-track positionsat
the assistant professor level, particularly in
theareas of (1) experimental systems,
including compilers, operating systems,
databases, languages, networksand
architectures, and (2) theory of computa-
tion (algorithms). Outstanding candidates
atsenior levelswill be considered for
positions at the associate or full professor
levels, depending on qualifications.

Applicants must hold or be making
satisfactory progress toward aPh.D. or
equivalentin computer science or arelated
area, with areasonable expectation of
completion by Aug. 31, 1993. Offers of
employmentare contingent on completion
of requirements for the degree by that date.
Successful candidates are expected to
pursue an active research program, perform
both graduate and undergraduate teaching
and supervise graduate students. Effective
communication skillsare animportant
criterion for evaluation of faculty candidates
atUT Austin.

The department is ranked among the
top 10 computer science departmentsinthe
country. Ithas 40 faculty membersacrossall

areas of computerscience, including
artificial intelligence, database systems,
parallel processing, real-time systems,
scientific computing and theory of
computation. Austin, the capital of Texas, is
located on the Colorado River, at the edge
of the Texas Hill Country. Live music and
outdoor recreation are among the many
attractionsof thisbeautiful area. Austin also
isacenter for high-technology industry,
including MCC, Sematech, Motorola, IBM,
AMD, Tandem, Tl1and others.

Applicantsshould submitacurricu-
lumvitae, astatement of research interests
and representative publications by March
31toFaculty Recruitment Committee,
Department of Computer Sciences,
University of Texasat Austin, Austin, TX
78712-1188. Lettersof reference will be
solicited separately.

Women and minority candidates
especiallyare encouraged toapply. The
University of Texas isan equal opportunity,
affirmative actionemployer.

University of Southern
California

Electrical Engineering/Systems
Department

The Electrical Engineering/Systems
Departmentinvitesapplicationsfor several
tenure-track positions. Preference will be
given tosenior-level applicantswho have
demonstrated aleadership abilityin
building strong research programs and who
have distinguished teachingand research
records.

Threeareas of interestinclude
communication networks for multimedia
applications, with an emphasis on the lower
layers of the OSI network model (physical,
link protocol, and routing/signaling
aspects); statistical communicationand

signal processing algorithmsand its VLSI/
CAD implementation; and computer-aided
design for digital systems.

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

USCisan affirmative action, equal
opportunity employer, and itencourages
andwelcomes applications fromwomen and
minorities.

University of Virginia

Department of Computer Science
The Department of Computer Science
invitesapplicationsand nominations for
faculty positions of all ranks. The university,
founded by Thomas Jeffersonin 1819, is
located in Charlottesville, a city of 80,000
located inthe foothills of Virginia's Blue
Ridge Mountains. The department
currently has 150 undergraduate majors, 56
master’s students, 46 Ph.D. students, and
18 full-time faculty and astrong research
program.

Applicationsinallareasof computer
sciencewill be considered. Salaryand rank will
be commensuratewith experience. Applicants
musthaveaPh.D. degree in computer science.
Excellenceinresearchandteachingis
required. Candidatesfor thesenior positions
must havean established researchand
leadershiprecord.

Please send a resume and the names of
three referencesto Dr. AnitaK. Jones,
Department of Computer Science,
Thornton Hall, University of Virginia,
Charlottesville, VA 22903. Virginiaisan
equal opportunity, affirmative action
employer.

Continued on page 20
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Academic Members
Arizona State University (CS)

Auburn University (CS&E)

Boston University (CS)

Brown University (CS)

California Institute of Technology (CS)
Case Western Reserve University (CE)
City Univ.of New York, Graduate Ctr. (CS)
Clemson University (CE)

Clemson University (CS)

College of William & Mary (CS)
Colorado State University (CS)
Concordia University (CS)

Cornell University (CS)

Dartmouth College (CS)

Duke University (CS)

Florida Atlantic University (CS/CE)
Florida International University (CS)
Florida State University (CS)

George Mason University (ITE)
Georgia Institute of Technology (CS)
Indiana University (CS)

lowa State University (CS)

Johns Hopkins University (CS)

Kansas State University (CS)

Kent State University (CS)
Massachusetts Inst. of Technology (CS)
Michigan State University (CS)
Muississippi State University (CS)
North Carolina State University (CS)
Northeastern University (CE)
Northeastern University (CS)

Northwestern University (EE&CS)

Ohio State University (CIS)

Old Dominion University (CS)

Oregon Graduate Institute (CS)

Oregon State University (CSE)

Oregon State University (CS)

Pace University (CS)

Pennsylvania State University (CS)
Polytechnic University (EE/CS)

Portland State University (CS)

Purdue University (CS)

Rensselaer Polytechnic Institute (CS)
Rice University (CS)

Rutgers, The State University (CS)

Santa Clara University (CE)

Southern Methodist University (CE/CS)
Stanford University (CS)

State Univ. of New York, Albany (CS)
State Univ. of New York, Binghamton (CS)
State Univ. of New York, Buffalo (CS)
State Univ. of New York, Stony Brook (CS)
Syracuse University (CS)

Texas A&M University (CS)

University of Alabama, Birmingham (CS)
University of Alberta (CS)

University of Arizona (CS)

University of British Columbia (CS)
University of Calgary (CS)

University of California, Berkeley (CS)
University of California, Davis (CS)
University of California, Los Angeles (CS)
University of California, Riverside (CS)
University of California, San Diego (CS)

1992-93 Members of the Computing Research Association

University of California, Santa Barbara (CS)
University of California, Santa Cruz (CE)
University of California, Santa Cruz (CIS)
University of Chicago (CS)

University of Cincinnati (CE)

University of Colorado, Boulder (CS)
University of Florida (CS)

University of Illinois, Chicago (CS)
University of lllinois, Urbana (CE)
University of [llinois, Urbana (CS)
University of Kansas (CS)

University of Kentucky (CS)

University of Maryland (CS)

Univ. of Maryland, Baltimore County (CS)
University of Massachusetts, Amherst (CS)
University of Michigan (EE/CS)
University of Missouri, Rolla (CS)
University of Nebraska, Lincoln (CS)
Univ. of North Carolina, Chapel Hill (CS)
University of Oklahoma (CS)

University of Oregon (CIS)

University of Pennsylvania (CIS)
University of Pittsburgh (CS)

University of Regina (CS)

University of Rochester (CS)

University of South Carolina (CE)
University of South Carolina (CS)
University of South Florida (CS&E)
University of Southern California (CE)
Univ. of Southwestern Louisiana (CE/CS)
University of Tennessee, Knoxville (CS)
University of Texas, Arlington (CSE)
University of Texas, Austin (CS)

University of Texas, Dallas (CSP)
University of Texas, El Paso (CS)
University of Toronto (CS)

University of Virginia (CS)

University of Washington (CSE)
University of Waterloo (CS)

University of Western Ontario (CS)
University of Wisconsin, Madison (CS)
University of Wisconsin, Milwaukee (CS)
University of Wyoming (CS)
Vanderbilt University (CS)

Virginia Polytechnic Institute (CS)
Washington State University (EE&CE)
Washington University, St. Louis (CS)
Wayne State University (CS)

Williams College (CS)

Worcester Polytechnic Institute (CS)
Yale University (CS)

York University (MS)

Non-Academic Members
Association for Computing Machinery

American Association for
Acrtificial Intelligence

AT&T Bell Labs

Digital Equipment Corp.

GM Research Laboratories

IBM T.J. Watson Research Center
NEC Research Institute Inc.

Schlumberger Laboratory for
Computer Science

Societyfor Industrialand
Applied Mathematics

Sun Microsystems Inc.
Xerox Corp.
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Thefirst Federated Computing
Research Conference, FCRC 93, will
bein San Diego May 14-22. The
conference will bring together nine
conferencesand workshops that
representavariety of computing
researchdisciplines.

Twoyearsago, CRAreceiveda
National Science Foundation grant to
explore the feasibility of amajor
research conference for computingand
make the initial plansfor sucha
meeting. Although many members of
the research community were reluctant
to give up the benefits of the smaller,
more specialized meetings, they
believed the field was intellectually
mature enough to benefitfromalarger,
more diverse research meeting.
However, the community did not want
to create another conference, whichis
why the hybrid, federated approach was
explored.

By providingacommon time and
meeting place for several established
meetings, FCRC'93isretaining the
intellectual benefitsand research
identities of the smaller constituent
meetings, while providing greater
visibility for thefield. FCRC'93 also is
providing the opportunity for research-
ersto meet with their peersin other
specialties. Because of the unified
nature of the conference, researchers
will be able to learnaboutimportant
findings in other specialized subfields.

Each participating conference will
be administered independently, and

Conference News

Computing researchers to meet
at federated conference in May

each organizing group will be respon-
sible foritsmeeting’sstructure, content,
proceedingsand special events. All
FCRC 93 attendeeswill register for at
least one participating conference and
will be able to buy proceedings from the
other meetings. During their “home”
conference—to the extent facilities
allow—attendeeswill be free tositinon
other meetings.

Each morningwill startwitha
plenary lecture onatopic in computing
research. The conference features two
plenarysocial events.

Theplenary speakersare Richard
Karp of the University of Californiaat
Berkeley, Maurice Wilkes of Olivetti
Research Ltd., Guy L. Steele Jr. of
Thinking Machines Corp, and LaszId
Babai of the Universities of Chicago and
Eotvos. Ayet-to-be-selected federal
policymaker also will deliver an address.

Inplanning FCRC 93, CRA
received financial help from NSFand
supportandassistance from other
sponsoring organizations. The Associa-
tion for Computing Machinery has been
particularly active in providing support
and planning expertise.

Contact Phil Louisat CRA to
request aregistration package. Tel. 202-
234-2111; fax: 202-667-1066; E-mail:
plouis@cs.umd.edu. Anyone who
previously received information onany
of the participating conferences
automatically will receive the registra-
tion package.

Parallel Programming (PPoPP)

Sponsor:

Sponsor:

(TCCA)

jefferso@cs.ucla.edu

Sponsor:
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Participating research meetings

= 25th Annual ACM Symposium on the Theory of Computing (STOC)
Sponsor:  ACM Special Interest Group on Algorithms and Computation Theory
Contact: DavidS.Johnson, AT&T Bell Labs, dsj@research.atl.com

= Ninth Annual ACM Symposium on Computational Geometry
Sponsors:  ACMSIGACT and ACM Special Interest Group on Graphics (SIGGRAPH)
Contact: Chee Yap, Courant Institute, yap@yap.cs.nyu.edu

« Fourth ACM Symposium on Principles and Practices of

Sponsor:  ACM Special Interest Group on Programming Languages (SIGPLAN)
Contact: MarinaChen, Yale University, chen-marina@cs.yale.edu

= Eighth Annual Conference on Structure in Complexity Theory
IEEE Technical Committee on Mathematical Foundations of Computing
Contact: Steve Mahaney, University of Arizona, srm@cs.arizona.edu

= Workshop on Parallel Algorithms (WOPA '93)

University of Maryland Institute for Advanced Computer Studies
(UMIACS) and the Defense Advanced Research Projects Agency
Contact:  Uzi Vishkin, University of Maryland, vishkin@umiacs.umd.edu

= 20th Annual International Symposium on Computer Architecture
Sponsors: ACM Special Interest Group on Computer Architecture, IEEE Computer
Society and the IEEE-CS Technical Committee on Computer Architecture

Contact: Lubomir Bic, University of Californiaat Irvine, bic@cj2.ics.uci.edu

= Seventh Workshop on Parallel and Distributed Simulation (PADS)

Sponsors: ACM Special Interest Group on Simulation (SIGSIM), IEEE Computer
Society, IEEE-CS Technical Committee on Simulation (TCSIM) and the
Society for Computer Simulation (SCS)

Contact: David Jefferson, University of Californiaat Los Angeles,

= ACM/ONR Workshop on Parallel and Distributed Debugging

Sponsors:  Office of Naval Research, ACM SIGPLAN and the ACM Special
Interest Group on Operating Systems

Contacts: Bart Miller, University of Wisconsin, bart@cs.wisc.edu
Joan Francioni, University of Southwestern Louisiana, jf@cacs.usl.edu

= CRA Workshop on Academic Careers for Women
CRA's Committee on the Status of Women

Contact: CynthiaBrown, Northeastern University,
brown@corwin.ccs.northeastern.edu

| Dropouts from page 9

science and math background take
COMP 102, the “serious” course, in
order toimprove theirchancesinthe
jobmarket. Theyavoid COMP 130,
known asthe “veggie” course, for fear of
smearing their records. Italso may be
that young women do not want to fall
under the derogatory label “computer
bunny.”

Besidesfinancial barrierswithin the
department, other conditions hinder
reform: worsening economic recession,
student-fee increases and the effects of
administrative change in university
policy.! Undoubtedly, the former two
barriersare likely to affect women more
than men. Although statistics show
bothmenandwomenincreasingly are
vulnerable inthiscourse, itisnot clear
why. Perhaps, even more students
would have dropped out or failed
withoutthechanges.

Affirmativeactionintheshapeofan
introductory courseis necessary. Whatalso
isneededissomesoul-searching by faculty.
Membershipintothe computersubculture
engendersunconsciousformsofsexism
andgenerallyexcludesoutsidersunfamiliar
withthe computer culture. Computer
scienceteachersshouldtake special careto
createarelaxed learningenvironmentfor
those newtothefield.

1In1990and 1991, itwasuniversity policy
toallowstudentstochange coursesor
have their money refunded for fourweeks
aftertheendofenrollment. In1992, itwas
onlytwoweeks, averyshortperiodin
whichtoassesshowwell-suitedindividuals
aretothecourse.

Claire Toynbeeisasenior lecturerinsociology
atVictoria University of Wellingtonin New
Zealand. Shemay be contacted at E-mail:
scarab@vuw.ac.nz.
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Temple University
Department of Computer and
Information Sciences
The Division of Computer and Information
Sciences hasone tenure-track positionin
the areaof information sciences.
Applicantsshould holdaPh.D. degree
ininformation science, computer science or
aclosely relatedfield. The ability to
contribute tostronginstructional programs,
both graduate and undergraduate, will be
the primary requisite for appointment.
Salary and rank will be determined by the
appointee’sexperience. Applicantsfora
senior position should have astrong record
of scholarly achievement; applicants foran
assistant professorship should present
evidence of research potential.

The Department of Computerand
Information Sciences offers programs
leading to the bachelor’s, master’sand
Ph.D. degreesin businessadministration
and information science, aswellasin
computer science.

Temple University isapublic, state-
related institution located in Philadelphia,
anditcurrentlyisserving more than 32,000
students. Temple’s primary mission always
has beento provide high-quality education
atmoderate cost toavariety ofindividuals
ofall social, economicandracial back-
grounds.

Toapply, submitacurriculumvitae
and bibliography to John Nosek, Chair, CIS
Department Faculty Search Committee,
Computer Activities Building (038-24),
Temple University, Philadelphia, PA19122.
Tel. 215-787-7232; E-mail:
nosek@cis.temple.edu.

Temple University isan equal
opportunity, affirmative actionemployer. It
specifically invitesand encourages
applications fromwomen and minorities.

Ohio State University
Department of Computer and
Information Science

The Department of Computerand
Information Science at Ohio State
University isseeking adistinguished
computer scientist to serve asdepartment
chair. Candidates fromall areas of computer
science will be considered. Applicants
should have an established record of
scholarship, research and leadership
qualities.

The Department of Computer and
Information Science hasstrongacademic
programsat the bachelor’s, master’sand
doctoral levels. It currently hasabout 35
tenure-track faculty membersrepresenting
abroad range of research interests, and nine
full-time computer support staff members.
Astate-of-the-art building to house the
department currently isunder construction;
the expected completion dateis 1994.
Metropolitan Columbus hasa population of
more than a million people, and itisan
importantinformation technology hub.

Applicantsshould send aresume,
including the names and addresses of at
least six references, to Chairperson, Search
Committee, Department of Computer and
Information Science, Ohio State University,
Columbus, OH 43210.

The Ohio State University isan equal
opportunity, affirmative action employer.
Qualifiedwomen, minorities, Vietham-era
veterans, disabled veteransand individuals
with disabilities are encouraged to apply.

Seminar ondigital libraries planned

The Computing Research Association
issponsoringacongressional comput-
ing research policy seminar on digital
libraries. The seminaris April 23in
Wiashington, DC. CRAsoccasional
series of seminarsinformskey policy-
makers about the challengesand
opportunities presented by computing
research. The speakersare David A.
Pattersonand Edward L. Ayers.
Patterson is professor and chair of
the Computer Science Division at the
University of California, Berkeley. He
was a leader in the development of the
reduced instruction set computer
architecture. More recently, he has
been exploring new designs supporting

the management of very large, complex
databases.

Ayersisaprofessor of history at the
University of Virginia. A specialistin
the history of the American South, he is
the author of the book, Promise of the
New South: Life After Reconstruction,
published last fall. The book wasa
History Book Club mainselection, a
National Book Award finalistand
winner of a prize from the Organization
of American Historians. Ayersnow is
working on a history of a Northern and
a Southern community through theera
of the American Civil War. It will be
availableelectronicallyandincludea
fullyaccessible digital archive.



