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1994 budgetfocusesoninformationtechnology

By Juan Antonio Osuna

CRA Staff

Thebureaucratic engines best suited
for driving the economyalong the road
torecoveryare the Commerce Depart-
mentand the National Science
Foundation (NSF), according to
President Clinton’srecent budget
proposals.

Inan efforttospurinformation
infrastructure development, Clinton
included generousincreasesin the fiscal
1994 budget for Commerce and NSF,
both of which are major funding
sourcesfor the High-Performance
Computingand Communications
(HPCC) program.

Inhistechnology statement
announced Feb. 22in Silicon Valley,
Clintondepicted technology, especially
information technology, as the key to
the country’ssuccess.

“Efficientaccesstoinformation s
becoming critical for all parts of the
Americaneconomy,” Clintonsaid.
“Accelerating the introduction ofan
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efficient, high-speed communication
system can have the same effect on US
economicandsocial developmentas
publicinvestmentinthe railroads had
inthe 19th century.”

Clinton’s 1994 budgetincludes
generous funding for high technology
R&D. Overall, the budget proposes $1
billion to fund HPCC and information
infrastructure—a38% increase over
thisyear.

Aboutathird of the increase—$96
million—will go exclusively toanew
component of the HPCC program
called Information Infrastructure
Technology and Applications.

The major contours of Clinton’s
budget should come asnosurprise, as
they are consistent with histechnology
statementand the stimulus package,
bothissued in February.

Ofanydepartment, Commerceis
slated to get the largest overall increase
inR&D funds—a 30% increase over
fiscal 1993. Commerce overseesthe
National Telecommunicationsand
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Information Administration (NTIA)
and the National Institute of Standards
and Technology (NIST), both of which
play key rolesininformation technology
development.

The proposed budgetfor NTIA
more than doublesits current budget of
$40millioninorderto launchthe
National Information Infrastructure
(NI1I) program, whichwould administer
$51 millioningrants.

“NTIAwill provide matching
grantstostates, school districts, libraries
and other non-profitentities so they
can purchase the computersand
networking connections needed for
distance learning and for hooking into
computer networks like the Internet,”
Clintonsaidin histechnology state-
ment. “These pilotprojectswill demon-
strate the benefitsof networking tothe
educationaland librarycommunities.”

NIST’sbudgetwould jump from
$383million to $535 million,an
increase of 39%. The Computer
Systems programunder NIST would
more than triple—increasing from $12
million to $37 million. Thismoney
would fund the HPCC program and the
developmentoftechnical standardsforthe
National Researchand Education
Network.

Alsoslated foragenerousincrease
is NSF, which has requested a 16%
increase over 1993. The largest boost

Whowill control networkscom

By Juan Antonio Osuna

CRA Staff

Aflurry of congressional testimony in
the last few months has addressed how
tobuild anational informationinfra-
structure (N11) and who should control
the networks thatwill comprise this
infrastructure.

Atoneextremeare industry
leaderswho urge governmentto step
asideand letindustry have almost total
autonomy. Suchwas the view presented
by T.J. Rogers, president and CEO of
Cypress Semiconductor Corp.,during
hearings before the House Science,
Space and Technology Subcommittee
on Technology, Environmentand
Auviation.

Rogersattacked the Clinton
technology program, saying that not
everyonein Silicon Valleywas cheering
when he delivered histechnology
speech in February. “lam here todayin
strong opposition to the administration’s
economic programingeneral and its
technology agendain particular,” Rogers
told the subcommittee.

“The men and women of our
company do notwant handouts,” he
said. “And if Congresswantsto help
American high technology, handouts
are the wrong way to go—especially if
they are funded with tax increaseson
individualsand corporations.”

Rogerssaid, “Ultimately, the
economic battles of the 1990s will be
won in America’sfactories, labsand
offices—notin the halls of Congress or
the corridors of the White House.”

Atthe otherextremeare educators
and librarianswho fear that leaving NI|
developmentto the marketplace will
widen the gap between the information
“haves”and “have-nots.”

“Itisimportant that the informa-
tionrevolutioninclude those leastable
toafford to take part,” said John
Masten, chief operating officer of the
New York Public Library, during
hearings before the House Energy and
Commerce Subcommittee on Telecom-
municationsand Finance.

Masten especially praised Clinton’s
stimulus proposals that would provide
matching grantsto states, school
districts, librariesand industry for
buying computersand network
connections.

“Itiscritical to the preservation of
democraticaccess toinformation and
learning that access to the infrastruc-
tureisnot determined solely by the
economic resources of the user,” Masten
said.

Mastenwas joined in his testimony
by educatorswho deplored the current
technological undernourishment of the
school system.

orising NII?

Shelly Weinstein, presidentand
CEO of the National Education
Telecommunications Organizationand
Educational Satellite Corp., said that
while the United States spends $20
billionayear on PCs, educators have
only spent $2 billion on PCs over the
last 10 years.

“Although telecommunications has
turned theworld intoa ‘global village,’
America’'sschools for the most part
have remained relatively isolated
enterprises,” WWeinstein said. “Within
existing commercial market practices,
educational institutionsare left without
low-cost, dependable and equitable
accesstotelecommunication services.”

Inhistestimony before the House
technology subcommittee, Vinton G.
Cerf, president of the Internet Society,
offered several recommendationsto
government for addressing diverse
interests, including:

= investinprecompetitive
technologies thatencourage industry to
develop theminto marketable products;

= ensure interoperabilitywhen
developing technical standards;

= give network accessand training
toschool teachersand children;

= foster shared scientific databases
and toolsamong researchers; and

= buildelectronic bridgesamong
scientific, research, academicand
educational communities.

would go to the Computer and Informa-
tion Science and Engineering Director-
ate—itsbudgetwould jump 37%, from
$215 millionto $296 million.

Clinton has planned only modest
increases for programs within the
Defense Department’s Advanced
Research Projects Agency (ARPA,
formerly DARPA), whichalso contrib-
utestothe HPCC program.

While some of ARPA's programs
are beingslashed, the Computing
Systemsand Communications Technol-
ogy programwill increase 6% from $349
million to $369 million.

Overall, ARPA fundingwill drop
from $2.250billion to $2.182 billion.

Althoughnotall of Clinton’s
budget proposals differ radically from
those of the Bush administration,
Clinton’s proposals may have more
impact on the actual funds Congress
decidestoappropriate.

Lastyear, Congress fell somewhat
short of the Bush administration’s
funding requests for NSE. The past
administration had asked fora17%
increase, whereas Congress notonly
failed to appropriate these increases but
actually cut NSF’s 1993 budget.

Thisyear, things may be different.
The political climate may favor giving
NSFthe fundsitwantsto help the country
getbackonitsfeeteconomically.

Continued on page 4

Non-Profit
Organization
US Postage
PAID
Washington, DC

Permit No. 3778
Time-Sensitive Material

1875 Connecticut Ave. NW

Suite 718
Washington, DC 20009

CRA




CompuTING RESEARCH NEWS

May 1993

Computing Research
Association

Board Officers
John R. Rice
Chair
Purdue University

Peter Freeman
Vice Chair
Georgia Institute of Technology

Gregory R. Andrews
Secretary
University of Arizona

Michael R. Garey
Treasurer
AT&T Bell Laboratories

Board Members
W. Richards Adrion

University of Massachusetts, Amherst

Victor Basili
University of Maryland

Ashok K. Chandra
IBM Almaden Research Center

Fernando Corbat6
MIT

Dorothy E. Denning
Georgetown University

C. William Gear
NEC Research Institute Inc.

Juris Hartmanis
Cornell University

Patrick Hayes
Stanford University

Mary Jane Irwin
Pennsylvania State University

Lennart Johnsson
Thinking Machines Corp.

Maria Klawe
University of British Columbia

H.T. Kung
Harvard University

Edward D. Lazowska
University of Washington

Nancy G. Leveson
University of California, Irvine

Steven S. Muchnick
Sun Microsystems Inc.

David A. Patterson
University of California, Berkeley

Robert W. Ritchie
Hewlett-Packard Co.

John E. Savage
Brown University

Anthony |. Wasserman

Interactive Development Environments

Mark Weiser

Xerox Palo Alto Research Center

John Werth
University of Texas, Austin

David S. Wise
Indiana University

William A. Wulf
University of Virginia

Executive Director
Fred W. Weingarten

CRN welcomes letters from
its readers. Letters may be
edited for space and clarity.
Send them to Joan Bass,

Managing Editor, CRN, 1875

Connecticut Ave. NW, Suite
718, Washington, DC 20009.
E-mail: jbass@cs.umd.edu.
Letters must include your

name, address and telephone

number or E-mail address.

Page 2

Opinionsand Letters

Nationwill benefitfrom CSresearch

By Fred W. Weingarten

The other day, areader of CRA's
occasional E-mail bulletinsexpressed
distressat our description of the
administration’srequest forasupple-
mentary National Science Foundation
(NSF) appropriation. Inthe bulletins,
we suggested that members of the
computing research community contact
their representativesin Congressand
express support for the supplement.

“Whatabout the deficit?” our
reader asked, suggesting that CRA was
behaving like every other special
interestgroup and holdingits hand out
for funding that would be detrimental
tothe broader publicinterestin
controlling the budget.

Itwasareasonable and fair
question. Our political leaders face
several extremely difficult problems,
including the deficit, and the comment
made me think about CRAsrole inthe
political process. | concluded thatwe
areontherighttrack:

1) We have not only the right, but the
duty to participate in the debate.

Americansociety islargeand
complicated. Despite, or perhaps
because of that complexity, we have
opted to operate asa democracy. And
democratic decision-making isamessy,
noisy, unpleasant process that often is
not conducted at the level of dispas-
sionate rationality.

However, regardless of how it may
seem in the newspapers, many policy-
makersalso want to know the factsand
the effects of deciding one way or the
other. If people like us, who know and
who have a stake in the system, do not
inform the process, how canwe
complain about outcomes?

Organizationssuchas CRA and
scores of other associationsare vital to
this process. Theissuesare complex and
the constituencies large and diffuse.
Our policy roleistoinform our
members about issues, suggest timing
and help organize effective responses by
the community. We do thisin many
ways, including through the pages of
CRN, inour E-mail bulletinsand at
conference programs. e generally do
notinitiate or organize specific political
activities—we are notalobbying
organization. We simply informand
advise those members of the research
community who wish to express their
Views.

2) The budget, from our perspective,

approximates a zero-sum game. Our
message is “priorities.”

Nothinganyoneinthe CRA
community doesisgoing to have any
influence on the budget deficit. Ifwe
rejected all money allocated thisyear
for computing research, the net effect
would be to readjust priorities within
research toward some other area.
Similarly, to the extentwe convince
Congress todouble funding for comput-
ing research, the money most likely
would come from some other program.
We do not have the clout, influence or
operating style to have any significant
effecton the overall deficit.

When policy-makersare deciding
how to spend taxpayer money, we want
them to be aware that some thingsare
beneficial to the nation. One of those
thingsis research, and one of the most
importantareas of research iscomput-
ing.

We are dealing with prioritieson
threelevels:

« Theresearchcommunityasa
whole must assert the general impor-
tance of research asafederal responsi-
bility.

= The computing research
community mustassert the importance
ofitsfield.

= Members of the computing field
need to be seen as setting our own
priorities. Thatisapainful butimpor-
tanttask.

3) We have a good story.

Thearguments need to be made
rationally, based on facts, examplesand
clearly stated assumptionsabout
technology, the economy and society.
We stand on shaky ground when we
argue against other priorities, even ifwe
believe theyare lessimportant. We
make our case for computing research,
physicistsargue for asupercollider,
astronomersforaradio telescope.

Itisthe job of participants of the
political process to judge these compet-
ing claims. Because they cutacross
disciplines, the broader scientific
organizationssuch as the American
Association for the Advancement of
Science and the National Academies
can helpinthislarger-priority debate.
But more specialized organizationssuch
as CRA have more trouble.

Tothe extent my description of the
processisaccurate, we have no choice
butto participate. If we do not speak
up, decision-makerswill assume that

computing research is notall that
important. Or they will make the
priority choicesfor us.

Back to our critic. | think CRAis
takingappropriate, defensibleand
responsible positions. The government
hasa$1.5trillion budget. Some
expendituresare appropriate and some
are not; someare frivolousand some are
very important. Itisour (and
everyone’s) job to help the political
process distinguish between them. In
doingso, we rest on two foundations:

= Abipartisan consensus that
research supportisan appropriate
government responsibility is crucial. We
may argue about priorities, the balance
between basic and applied research or
the funding levels, but the core
governmentresponsibility isindisput-
able.

= Computingisacritical technol-
ogy for the nation to investin. I believe
most of the current rhetoric about the
importance of the high-techeconomy
and the information society (though |
also believe we must think about the
social implications of those technolo-
gies).

Theimplication of that rhetoricis
that computing should have high
priority for federal research dollars.
Researcherswill disagree on prioritiesor
ontheappropriate balanceswithinthe
field, but I cannotimagine thatthere is
much contradiction of the basic point.

It may seem self-serving for us to
take such aposition, but thatis true of
most groups that petition the govern-
ment. The political system expectsand
knows how to filter for that. No one is
treated more warily by politicians than
someone who claims to be speaking
with pure objectivity for the public
interest. We need to be aware of our
self-interestand keepitin check and
notletit blind us to the fact that
politicians have to respond to many
sidesofanissue.

We also need to be aware of and
sensitive to the larger national context.
Government research funding competes
withimportant national priorities, and
politicianswill have adifficult time
making choices. Inthe final analysis, we
willwin some and lose some debates.
Butwe need to be persistent—itis part
of the job.

Fred W. Weingarten is the executive
director of the Computing Research
Association.

Letters to the Editor

CS should be proud of
itsaccomplishments

Editor:

One of theimplications of the National
Research Council report, Computing the
Future, isthat somehow computer
science hasgone wrongand not fulfilled
itssocial contract to provide for the
economicgood.

I believe we should be proud that
we have more than fulfilled our social
contract. Starting from nothing inthe
1960s, we have developed the finest

computer science educational systemin
theworld. Building on the research
produced by that system, software had
become one of the few technologiesin
which the United States leads the world
Andtheinformationindustryisthe
largest and fastest growing high-tech
industry in the United States.
Whateverwe did in this so-called
“looking inward” phase, we had better
continue doing it if we want to keep our
technological lead inthe world. We
have too many examplesin other fields
where micromanaging hasresultedin

losing such alead. We do not want to
repeat those mistakes.

Theagenda of our field has
expanded greatly over the pastthree
decades (look at some 1960s journals)
and will continue to doso atan
accelerating rate. The dynamics of that
expansion and how it has led to the
development of new technologiesand
entire new industries isone of the great
successstories of our lifetime. Itistoo
important to tinker with.

Philip M. Lewis, chair of computer science
State University of New York, Stony Brook.
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Expanding the Pipeline

How can men help expand the CS pipeline?

By Michael J. Fischer

Past CRN columnson expanding the
pipeline have focused onadiverse set of
problems faced by women pursuing
careersincomputerscience. The CRA
Committee on the Status of Women in
Computer Science, ofwhichlama
founding member, was established to
helpwomen achieve full participation
inour fieldand toidentify and address
problemsfaced by womeninachieving
equalitywith men.

Inthiscolumn, I would like to
consider the role that men can playin
solving these problems. I will argue that
better communicationisaprerequisite
togetting men effectively involved in
issues of equality, and that existing
communication forumsthatexclude
men have atendency to inhibit
communication between menand
women outside the forum aswell.

Thefirst question that comesto
mind s, “Why should a man care about
the problems that professional women
face?” Itis neither his problem nor his
business. | have several answers to that
question. There’sthe moral answer, that
allhuman beings deserve equal
opportunity. There’sthe practical
answer, that the field needs the talents
and services of people of both genders
and that we are all poorer if half of the
populationisexcluded. There’'sthe
selfish answer, that many problems
commonlyidentified as“women’s
problems affect men, too, such asundue
pressure on graduate students, lack of
flexibility in career pathsand the
expectation that career will be placed

ahead of family. Andfinally, there’s the
ethical answer, that many menarein
positions of responsibility, and they have
anobligation to make themselves aware
of the issues concerningwomen and the

men for reasons that are many and
complex. Once the problems have been
identified, the community at large must
be made aware of them. Thiscanbean
enormously difficult task.

Existing communication forums that exclude men
have a tendency to inhibit communication between
men and women outside the forum as well.

Lengthyreportsare costly to
disseminate and often go unread by
those forwhom they are intended.
Avrticlesin periodicals, such as this
columninCRN, playarole in heighten-
ing general awareness of some issues,
but they are not able to engage a large
segment of the community inactive
dialogue.

Electronic communication could
permitsuch dialogue, but thereisno
major open electronic forumdevoted
primarily to issues faced by professional
women in computer science. | believe
that such aforum could have a
significantimpact on bringing such
issues to the attention of the commu-
nity, in building consensus on how they
should be addressed and oninfluencing
people in positions of power.

I urge that the community create
and participate insuchaforum. In fact,
anactive forum for the discussion of
issues of concern towomen already
exists in the form of Systersand related
mailing lists, except that they are closed

effectsthat their actions have on
women.

Effective problemsolvinginvolves
several steps:

= The problem must be identified.

= People must be made aware of
the problem.

= Opendiscussion is needed
amongall partiesinvolved inorder to
find solutionsand compromises thatare
generallyacceptable.

= Actions must be taken that
addressthe problem.

Because many problems affecting
women cannot be solved without the
cooperation of men, itis essential that
men be closely involved in the problem-
solving process. A breakdown atany
stage of the process may preventa
satisfactory solution frombeing reached.

Much progressis being made on
identifying problemsaffecting the
careersofwomeninourfield. Numer-
ous reports bring home the message
loud and clear that women drop out of
the pipeline at far greater rates than

Correction

Anarticleinthe Marchissue titled “Deciding the Future of NSF” should have said,
“Themessage wasreinforced by a 2% cutinfundingappropriated for research.”

Attention CRA Members

Mailing labels of our membership and the CRA Forsythe List are available free to
CRA members. The labelsare available in electronic form or on Cheshire or laser
labels. The labelsare $25 per set for non-members. Contact Phil Louis at tel. 202-
234-2111; fax: 202-667-1066; or E-mail: plouis@cs.umd.edu.

tomen. I know that many will defend
the exclusionary policy of closed forums
andargue that they play a valuable role
forwomen that would be impossible if
they were opentoall. Onthe other
hand, anunintended side effect of
closed forumsisto create a climate that
discourages opendialogue between men
andwomen from taking place else-

where. Thishappensin three ways:

= Closed forumsdivert the energies
of maintainersand participantsaway
fromopenforums. Issuesaired on
closed forums do not reach many of the
peoplewho canand mustaddress them.
Nevertheless, participantsinadiscus-
sion may feel that they have made the
problem publicly known and thus lose
motivation to communicate their
concernsfurther.

= Closed forums send men the
message that their concernand
involvementinissues of equality are not
welcome. Thisishardlyarecipe for
increasing the cooperationand
sensitivity of men toward these issues.

= Perhaps most pernicious, closed
forums tend to polarize the community
by legitimizing discrimination based on
gender and encouraging gender-based
group identity. Thisruns counter to the
aims of many of us who are working to
remove gender barriersand ensure that
allpeopleare treated asindividuals
according to their own merits.

Itis time to enlist the efforts of the
whole computer science research
community inaddressing problems
faced by itsmembers, male and female
alike. Meansto facilitate communica-
tionand discussion of these issuesare
essential. Anelectronic forum should
be established thatis open toeveryone
withaninterestinimproving the status
ofwomenin computer science.
Influential menin particular should be
urgedtojoin.

An obviousway toaccomplish this
would be to open Systersup to every-
one. Italready existsand apparently is
well run. At the very least, its members
should be encouraged to support open
forumsand take discussion of substan-
tive issues there. Only by working
together can we make thisamore just
world.

Michael Fischer is a professor of computer
science at Yale University.
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tion after the symposium.

CRA co-hosting symposium for
female students in computing

The Computing Research Association and the George Washington University, with
expected funding from the National Science Foundation (NSF), will co-hostaone-
day symposium, Windows of Opportunity: Symposium for Female Studentsin Computing,
in Washington, DC, May 23. C. Dianne Martin, professor of computer science at
George Washington University, is chairing the symposium.

NSF’s Directorate for Computer and Information Science and Engineering
(CISE) iscommitted to encouraging and supporting activities that will contribute
significantly to increasing the number of women qualified to participate in research
andeducation in computer science, information science and computer engineering.
The CISE Directorate has established the goal that by the year 2000, 45% of the
graduate studentsin CISE research disciplineswill be female.

Tofurther thisgoal, 100 graduate and 100 undergraduate female studentsin the
CISE disciplines were selected to attend the symposium. Department chairsand
deansfrom US institutions nominated the students. Senior female researchers from
CISE fieldswill be invited to participate, and professional staff from NSF will play an
active role inthe symposium. Itisanticipated that students will benefit personally
and professionally from their participation and act as agents for change at their
institutions. Each participant isexpected to give a presentation at her home institu-

The symposium will feature outstanding female researchersin CISE who will
describe exciting research areas, sessions on academic and career path management
that focus on issues of special concern towomen and information sessions addressing
the funding opportunitiesavailable for female studentsin CISE disciplines.
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Fiscal 1994 Federal Budget

Table 1. NSF Funding in Fiscal 1993 and 1994 (in millions of dollars)

1993 1993 Percent 1994 Percent
Planned +Stimulus Change Request Change
Directorate (93 vs. 93+stimulus) (93+stimulus vs. 94)
Research and Related Activities
Biological Sciences 271.3 291.5 7% 311.9 7%
Computer and Information Science and Engineering 215.2 262.9 22% 296.0 13%
Engineering 261.1 296.9 14% 323.1 9%
Geosciences 379.8 421.0 11% 448.5 6%
Mathematical and Physical Science 619.9 660.4 7% 718.4 9%
Social, Behavioral & Economic Science 89.5 99.0 11% 106.9 8%
Subtotal for Research and Related Activities 1,836.9 2,031.6 11% 2,204.8* 9%
Education and Human Resources 487.5 487.5 0% 556.1 14%
Academic Research Facilities and Instrumentation 50.0 54.7 9% 55.0 1%
Salaries and Expenses 111.0 115.7 4% 125.8 9%
Other 248.1 250.7 1% 238.5 -5%
Total NSF Budget 2,733.5 2,940.2 8% 3,180.2 8%
*Subtotals exclude Artic Research funds, which have been moved to a new category (within “Other”) beginning in fiscal 1994.

| Budget from page 1 |

Before Congresstackles the 1994
budget, it must contend with the
president’s 1993 stimulus package,
whichat press time, still was being
debated before Congress.

Initsoriginal formintroduced by
the president, the stimulus package
included substantial boosts for NSF and
the Commerce Department for fiscal

Computer & Computation Research
Info., Robotics & Intelligent Sys.
Microelectronic Info. Processing Sys.
Advanced Scientific Computing

Net. & Commun. Res. & Infrastructure
Cross-Disciplinary Activities

Total CISE Funding

Table 2. CISE Program Funding (in millions of dollars)

1993 1993+ 1994
Plan Stimulus Req.
34.80 41.42 46.07
26.95 35.84 40.62
21.49 28.20 32.83
69.53 82.25 91.27
39.96 48.09 54.94
22.49 27.11 30.28
215.22 262.91  296.01

1993. The package included $188
million for NSFR&D programsand
another $19 million earmarked for NSF
networkingand computing applications.
Thisisa10% increase over NSF’s
previous 1993 budget.

NSFalsodecided toallocate $4.7
million of the stimulus to help pay
salariesand operating expenses. Despite
effortsfrom both partiesto streamline

governmentand reduce bureaucracy,
then-NSF Director Walter Massey
insisted that NSF isterribly under-
staffed. NSF has about the same staffing
level now asit did 20 years ago, even
though the agency’sbudget hastripled
in the last two decades.

The stimulus boost to NSFwas
only partof $631 millionin overall
technology investments, which

included other funds for networking
and computing applications.

Under the Commerce Department,
NTIAwasallocated $64 million and
NIST was to getanother $14 million to
help build NII.

“The development of abroadband,
interactive telecommunications
network linking the nation’sschools,
libraries, health-care facilities, govern-

mentsand other public information
producers could pay enormous divi-
dendstothe USeconomy,” Clinton
wrote in Vision for Change, which
contained the stimulus proposal.

To helpbuild information infra-
structure, another $9 million was
allocated for the National Institutes of
Health and $6 million for NASA.

Inlate March, Congressendorsed
Clinton'slong-terminvestment
proposalsthrough aresolution. This
long-term budgetallocated $47.5billion
for the four-year Rebuild Americafund.

Included in thisfour-year fundis
$2.3billion for NSF, $275 million for
informationinfrastructure and $784
million for high-performance computing
crosscutting many agencies. The fund
alsogives $1.2 billion to the Federal
Coordinating Council for Science,
Engineeringand Technology.

Select programs in the 1994 budget

National Institute of Standards and Technology (Commerce)

= Advanced Technology Program. ATP provides cost-shared grants for US
companiesto develop precompetitive, generic technologies. ATP’sbudget would
increase from $68 millionin fiscal 1993 to $199.5 million in 1994. The stimulus
package also contains $103 million for ATP

= Computer Systems Program. This program would triple its 1993 budget of $12
million to $37 million in 1994. Overall, the program focuses on developing standards
and conformance testsfor computersand telecommunications systems. In 1994,
NIST will concentrate on security, interoperability and the Integrated Services
Digital Network. The funding increaseswill enable NIST to support the High-
Performance Computingand Communications program by developing standardsand
protocolsfor the National Research and Education Network.

= Applied Mathematics and Scientific Computing. Funding of $7 millioninfiscal
1994 would be an increase of only $200,000 over 1993 levels. The program provides
NIST with expertise in mathematical modeling, statistics, numerical analysisand
scientific computing. NIST alsowill collaborate with other laboratories on the HPCC
program.

= Research Support Activities. These activitieswould get lessmoney. 1ts 1994
budget of $31 million would mean a $4 million cut. These funds are used for basic
research in fast-breaking scientific and technical areas.

National Telecommunications and Information Administration
(Commerce)

= National Information Infrastructure Grant Program. This new programwould
distribute $51 million ingrantsfor pilot projects to connectschools, libraries,
researchersand health-care providersto high-speed networks. The program would
employ 14 peoplewithinNTIA.

Advanced Research Projects Agency (DOD)

= Computing Systems and Communications Technology. The 1994 budget of $369
million would constitute a 5% increase over the 1993 budget of $349 million.

= Manufacturing Technology. This programwould increase 37%—from $219
millionin 1993 to $299 millionin 1994.

= Semiconductor Manufacturing Technology. This programwould increase from
$95 millionin 1993 to $100 millionin 1994—a5% increase.
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NSF’s mission debated
atcongressional hearing

By Juan Antonio Osuna

CRA Staff

Rep. Rick Boucher (D-VA), chair of the
House Science, Space and Technology
Subcommittee on Science, asked
witnesses in a March hearing for ways to
improve the mission of the National
Science Foundation (NSF).

The hearingwas the first of a series
to examine the future of the NSF and
the possibility ofamending the NSF Act
0f 1950, which established the agency
anditsmission. After holdingseveral
more hearings, Congresswill consider
legislation toreauthorize NSF, probably
in May.

Overwhelmingly, panel expertssaid
NSF’s primary mission should remain
focused on basic or curiosity-driven
research and that NSF is capable of
adapting tosocietal changes without
new legislation.

“Our committee believed that the
missions of the NSF, spelled out inthe
enabling legislation,asamended [in
1968], are broad enough to allow for
these adjustments,” said William
Danforth, co-chair of the Commission
of the Future of the NSF. “We [the
commission] believed further thatthe
traditional focus and the large goals of
NSF are asimportantasever and are

likely to be even more importantinthe
future.”

James Duderstadt, chair of the
National Science Board (NSB), pointed
outthatthe line between curiosity-
drivenand nationally strategic research
isfuzzy and that evaluating which
programsfitintowhich category often
will be subjective.

Theimplicationisthat new
legislation telling NSF how to divide its
money would inevitably be opento
interpretation. “Given NSF’scurrent
funding level, the mix [of curiosity
versusstrategic research] isapproxi-
mately correct,” Duderstadtsaid.

Although panelistsdid not say
much about shifting funds from one
program to another, they did emphasize
priorities that future appropriations
mightaddress.

Brian Rushton, president of the
Industrial Research Institute, said NSF
should emphasize education and basic
research. He said the primary role of
universitiesshould be education, not
research.

“Industrial R&D dependson
American collegesand universities for
anunending supply of new knowledge,
and anample supply of well-trained
scientistsand engineers,” Rushton said.

Continued on page 5
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Washington Update

House billamendsHPCC

Bill Roundup

National Competitiveness Act of 1993 (S 4)

Sen. Ernest Hollings (D-SC), chair of the Senate Commerce, Science and
Transportation Committee, introduced abill in January to increase US
economic competitivenessin critical areas of technology such asadvanced
manufacturing, wind engineering and high-performance computingand
networking.

Thebillisareincarnation of three bills introduced during the last session
of Congress—the Manufacturing Strategy Act, the Wind Engineering Actand
the Information Infrastructure and Technology Act. The new Information
Infrastructure and Technology Actauthorizes $60 million for fiscal 1993, $120
million for 1994 and $180 million for 1995.

National Network Security Board Act of 1993 (S 237)

Sen. Larry Pressler (R-SD) introduced abillin January to create a National
Network Security Board within the Federal Communications Commission for
monitoring and investigating disruptions in long-distance and local telephone
systems. The board would conduct on-site investigations to determine the
cause of system crashes and recommend policies to prevent network crashes.

Telecommunications Network Security & Reliability
Reporting Act of 1993 (S 238)

Pressler introduced another bill in January that would require the FCC to
reportannually on the security of the nation’s telecommunications networks.

Electronic Library Act of 1993 (S 626)

Sen. Bob Kerrey (D-NE) introduced a bill in late March to establish state-
based electroniclibraries. The National Science Foundation (NSF), in
consultation with the Education Department, Commerce Department,
Advanced Research Projects Agency and Library of Congress, would issue
grantstostatesfor developingelectronic libraries. The bill authorizes $10
million for fiscal 1994, $25 million for 1995, and such sums as may be neces-
sary for 1996 and each fiscal year thereafter.

Technology for the Classroom Act of 1993 (S 264)

Sen. Jeff Bingaman (D-NM) introduced a bill in January that would authorize
$90 million for fiscal 1994 forimplementing new communication technologies
inschools.

Half of the money would provide grants directly to schools of all levels so
they canimplement technologies such as computers, software, databases, films,
transparencies, video, audio and telecommunications equipment. The other
half of the money would be funneled through state agencies so they can
implement programs.

Elementary & Secondary School Library Media Act (S 266)

Sen. Paul Simon (D-IL) introduced abill in January that establishes a Division
of Library Media Services within the Education Departmentand three
programs for infusing school libraries with better technology.

The Elementary and Secondary School Library Media Program authorizes
$200 million for fiscal 1994 to implement new technologiesin librariesand
classrooms linked to library centers.

The School Library Media Specialistand Teacher Partnerships for
Instructional Innovation Program authorizes $20 million for fiscal 1994 to train
teachersand students how to use information technologies.

The Uses of Technology in the Classroom Program authorizes $40 million
for fiscal 1994 to expand the use of computersin schoolsand to allow library
media centersaccess to databases.

DOE National Competitiveness Technology
Partnership Act of 1993 (S 473)

Sen. J. Bennett Johnston (D-LA), chair of the Senate Energy and Natural
Resources Committee, introduced abill in March to link Energy Department
laboratories with those of the private sector. The bill alsowould implement a
National Information Infrastructure program by amending the High-Perfor-
mance Computing Act of 1991. Itwould create a coordinated inter-agency
program that would develop partnerships, deploy information technologiesand
educate people on how to use them. DOE also would address technical
standardsand regulatoryissuesinvolved with development of a national
information infrastructure. Toimplement the program, the legislation autho-
rizes $50 million for fiscal 1994, $100 million for 1995 and $150 million for
1996.

Government Printing Office Electronic Information
Access Enhancement Act of 1993 (HR 1328, S 564):
Rep. Charlie Rose (D-NC) and Sen. Wendell Ford (D-KY) introduced two
identical bills March 11 to provide the public with on-line access to govern-

mentinformation. The bill has passed the Senate and is pending a full vote in
the House.

Continued on page 7

By Juan Antonio Osuna

CRA Staff

Afterweeks of anticipation, Rep. Rick
Boucher (D-VA), chair of the House
Science, Space and Technology
Subcommittee on Science, was
expectedtointroduce in late April abill
toexpand the High-Performance
Computingand Communications
(HPCC) program to benefitawider
cross-section of society.

Thebillamends the HPCC Act of
1991, addinganewtitle that broadens
the program to bring libraries, local
governments, schoolsand health-care
providersonto national computer
networksand to develop the underlying
technology base to support those
applications.

“The program is required to focus
onapplicationsaccessible and usable by
allcitizens,” acommittee staffer’s
analysis of the bill said.

Title I1lamends the current HPCC
Act, sponsored in 1991 by then-Sen. Al
Gore, allowing the Federal Coordinat-
ing Council for Science, Engineering,
and Technology (FCCSET) todirectan
interagency program, involving NASA,
the National Science Foundation
(NSF) and the departments of Com-

merce, Energy, Defense and Health and
Human Services.

FCCSET wouldcreateafive-year
planwith detailed funding levelsand
responsibilities for these agencies. Also,
FCCSET would periodically report to
Congresson the program’s progressand
recommend possible legislative action.

NSFischarged with leading other
federal agenciesto assist schools,
librariesand local governmentsin
connecting to the National Research
and Education Network.

The program would fund basic and
applied R&D, with special attention to
user-friendly interfacesand securityand
privacy problems.

Testbed projectswould connect
hospitals, doctorsand researchersto
information systems thatwould allow
themto share patient recordsand medical
research. Thebillspecificallyasksthat
computerized systemsnotcompromise
patientprivacy.

Also, the programwould increase
public dissemination of health informa-
tionaswell asfederal and local
governmentinformation. Mechanisms
alsowould be established for dissemi-
natingscientificand technical informa-
tion to the research community.

Panel listens to HPCC experts

By Juan Antonio Osuna

CRA Staff

In preparation forareporttobe
released in May, a National Science
Foundation (NSF) panel met March
11-12to hear experts project the future
of high-performance computing.

Attending the meetingwere
representatives of Cray Research Inc.,
Silicon Graphics Inc., Thinking
Machines Corp., Intel Corp., IBM Corp.
and Convex Computer Corp.,aswell as
theresearch directors of several state
and national supercomputing centers.

The meeting was the second of
three before the May reportisreleased.
Thereportisintended to guide the
National Science Boardin setting NSF
policy.

Aswasnoted many timesduring
the meeting, the panel convenesata
time when the political climate is
favorable for high-tech R&D. “We have
good friends now” in the Office of
Managementand Budgetand the
Office of Science and Technology
Policy, said Nico Habermann, assistant
director of the NSF Computerand
Information Science and Engineering
Directorate. OMBand OSTP play
critical rolesinfunding NSE

Panel chair Lewis Branscomb said
the reportshould spell out the social
benefits of high-performance computing
technology. “Ve just cannot say more
scienceisgood,” hesaid.

Stephen L. Squires, director of the
Advanced Research Projects Agency’s

Computing Systems Technology Office,
said anew ARPA program called the
National Information Enterprise is
under way to promote systems that will
serve all of society, not just scientists.

“Thefederal role oughttogo
beyond just the grand challengesto
somethingwe call the national chal-
lenges,” he said, adding that high-
performance computersshould
emphasize functionality more than
teraflop speeds.

“The nature of the programisto
move the entire technology base up a
few notches. That meansthe whole
technology base, including the people,
including K-12,” Squiressaid. “Ifyoudo
not move the whole society ahead with
the technology, thenitisnotworthit.”

Someindustry expertsurged NSFto
takeboldinitiativesin promotingcertain
technologies. Quoting from Alan Kay,
Justin Ratner of Intel said, “‘Itiseasier to
inventthefuturethantopredictit.””

Ratnerwenton topredict the
future anyway, saying that by 1996:

= microprocessor speedswill reach
200 MHzwith 800 millioninstructions
persecondand 800 million floating
pointoperations persecond,

= static RAM caches will reach 4
megabitsand main dynamic RAM will
reach 64 megabits,

= disk driveswill be reduced to 2.5
inchesorsmaller and transfer dataat5
megabytes/sec,and

= interconnectcommunications
will achieve speeds of 1 gigabyte/sec.

Mission from page 4

Boucher asked panelistsabout
expanding NSB'srole. He said the NSF
Actof 1950 broadly assigns NSB with
the responsibilityto“...recommendand
encourage the pursuit of national
policies for the promotion of research
and educationinscience and engineer-
ing.”

Scienceandtechnology (S&T)

policy now isa part of many federal
agencies. Boucher asked panelistswho
should take the lead in developing this
policy—NSB or the Office of Science
and Technology Policy.

Duderstadt said the board should
increase itsroleindeveloping national
S&T policy but expressed doubtsas to
whether it could adequately lead other
agencieswithout more funding.
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Federal Funding Agencies

Air Force Office of Scientific Research
110 Duncan Ave., Suite B115

National Institute for Standards & Technology

Quince Orchard and Clopper Rds.
Bolling Air Force Base Gaithersburg, MD 20899

Washington, DC 20332-0001

Director

Program Manager in CS/Al

Mathematical & Computer Sciences Directorate

Charles J. Holland
202-767-5025
holland@afosr.af.mil

Abraham Waksman
202-767-5028
waksman@isi.edu

Army Research Office
P.O. Box 1221

Research Triangle Park, NC 27709-2211
Mathematical Sciences Division

Director, Mathematical &
Computer Science Division

Artificial Intelligence & Software
Systems Program Officer

Numerical Analysis & Computing
Program Officer

Jagdish Chandra
919-549-4254
chandra@aro-emhZl.army.mil
David W. Hislop
919-549-4255
aro@emhd4.army.mil
Kenneth Clark
919-549-4256
clark@aro-emhl.army.mil

ARPA (formerly DARPA)

3701 N. Fairfax Drive
Arlington, VA 22203

Director

Executive Director, Software

Director, Computer System
Technology Office

Program Manager

Program Manager

Software & Intelligence Systems Technology Office

Edward Thompson
703-696-2222
thompson@darpa.mil

Vacant

Stephen L. Squires
703-696-2226
squires@darpa.mil
Thomas Crystal
703-696-2258
crystal@darpa.mil
Paul Mockapetris
703-696-2262
pvm@darpa.mil

Department of Energy
Office of Energy Research

1000 Independence Ave. SW
Washington, DC 20585

Director

Office of Scientific Computing

Associate Director

Deputy Associate Director

Program Manager

William Happer
202-586-5430
no E-mail address available

David Nelson
301-903-5800
nelson@er.doe.gov

John Cavallini
301-903-5800
cavallini@nersc.gov

Tom Kitchens
301-903-5800
kitchens@er.doe.gov

NASA
300 E St. SW

Room 2R82, Code JZ
Washington, DC 20546

Information Systems & Technology

Acting Director

Deputy Director

Director

Sandra Daniels-Gibson
202-358-2155
no E-mail address available

Vacant

Center of Excellence in Space Data & Information Sciences

Raymond Miller
301-286-4403
cas@cesdisl.nasa.gov

Computer Systems Laboratory

Director

Associate Director

James H. Burrows
301-975-2822
burrows@micf.nist.gov

F. Lynn McNulty
301-975-3241
mcnulty@ecf.ncsl.nist.gov

National Science Foundation

1800 G St. NW
Washington, DC 20550

PD = Program Director

Directorate for Computer & Information Science & Engineering

Assistant Director

Executive Officer

HPCC Coordinator

Staff Associate

A. Nico Habermann
202-357-7936
nhaberma@nsf.gov
Melvin Ciment
202-357-7936
mciment@nsf.gov
Merrell Patrick
202-357-7936
mpatrick@nsf.gov
Jerome S. Daen
202-357-7936
jdaen@nsf.gov

Division of Computer & Computation Research

Division Director

Deputy Division Director

Theory of Computing PD

Computer Systems PD

Numeric, Symbolic & Geometric
Computation PD

Programming Languages &
Compilers PD

Acting Operating Systems &
Software Systems PD

Acting Software Engineering PD

Susan Gerhart
202-357-9747
sgerhart@nsf.gov
Bruce H. Barnes
202-357-9747
bbarnes@nsf.gov
Dana S. Richards
202-357-7375
richards@nsf.gov
Yechezkel Zalcstein
202-357-1184
zzalcste@nsf.gov
S. Kamal Abdali
202-357-7345
kabdali@nsf.gov
Forbes Lewis
202-357-7345
flewis@nsf.gov
Forbes Lewis
202-357-7345
flewis@nsf.gov
Bruce H. Barnes
202-357-9747
bbarnes@nsf.gov

Division of Information, Robotics & Intelligent Systems

Division Director

Deputy Division Director

Database & Expert Systems PD

Acting Information Technology &
Organizations PD

Interactive Systems PD

Knowledge Models & Cognitive
Systems PD

Robotics & Machine Intelligence
PD

YT Chien
202-357-9572
ytchien@nsf.gov
Laurence C. Rosenberg
202-357-9592
Irosenbe@nsf.gov
Maria Zemankova
202-357-9570
mzemanko@nsf.gov
Laurence C. Rosenberg
202-357-9592
I[rosenbe@nsf.gov
Oscar Garcia
202-357-9554
ogarcia@nsf.gov
Su-Shing Chen
202-357-9569
schen@nsf.gov
Howard Moraff
202-357-9586
hmoraff@nsf.gov
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National Science Foundation
1800 G St. NW

Washington, DC 20550

PD = Program Director

Division of Microelectronic Information Processing Systems

Division Director

Deputy Division Director

Design, Tools & Test PD

Acting Microelectronic Systems

Architecture PD

Circuits & Signal Processing PD

Experimental Systems PD

Systems Prototype &
Fabrication PD

Bernard Chern
202-357-7373
bchern@nsf.gov

John R. Lehmann
202-357-7373
jlehmann@nsf.gov

Robert B. Grafton
202-357-7533
rgrafton@nsf.gov

Michael J. Foster
202-357-7853
mfoster@nsf.gov

John H. Cozzens

202-357-7853
jcozzens@nsf.gov

Michael J. Foster
202-357-7853
mfoster@nsf.gov

Paul T. Hulina
202-357-7853
phulina@nsf.gov

Division of Advanced Scientific Computing

Acting Division Director

Division Deputy Director

Staff Associate

Supercomputer Centers PD

Richard S. Hirsch
202-357-7558
rhirsch@nsf.gov

Vacant

Stephen M. Griffin
202-357-9776
sgrifin@nsf.gov
Michael McGrath
202-357-9776
mmcgrath@nsf.gov

National Science Foundation
1800 G St. NW

Washington, DC 20550

PD = Program Director

Associate PD

Associate PD

Associate PD

Networking & Communications
Research PD

Associate PD

Head

CISE Special Projects PD

CISE Educational Infrastructure
PD

CISE Institutional Infrastructure
PD

CISE Cross-Directorate Activities
PD

CISE Research Instrumentation
PD

Div. of Networking & Communications Research & Infrastructure

Vacant

David A. Staudt
202-357-9717
dstaudt@nsf.gov
Daniel J. Vanbelleghem
202-357-9717
dvanbell@nsf.gov
Aubrey Bush
202-357-9717
ambush@nsf.gov

Darleen L. Fisher
202-357-9717
difisher@nsf.gov

Office of Cross-Disciplinary Activities

John Cherniavsky
202-357-7349
jchernia@nsf.gov
Gerald L. Engel
202-357-7349
gengel@nsf.gov
Caroline Wardle
202-357-7349
cwardle@nsf.gov
John Cherniavsky
202-357-7349
jchernia@nsf.gov
Gerald L. Engel
202-357-7349
gengel@nsf.gov
Caroline Wardle
202-357-7349
cwardle@nsf.gov

Lawrence E. Brandt
202-357-9776
Ibrandt@nsf.gov

Associate PD

Office of Naval Research
800 N. Quincy St.

ONR Code 1133

Staff Associate

Irene Lombardo

202-357-9776
ilombard@nsf.gov
Robert G. Voigt
202-357-7727
rvoigt@nsf.gov

New Technologies PD

Div. of Networking & Communications Research & Infrastructure

Stephen S. Wolff
202-357-9717
steve@nsf.gov

Division Director

Jane C. Caviness
202-357-9717
jcavines@nsf.gov
Donald R. Mitchell
202-357-9717
dmitchel@nsf.gov

NREN PD Vacant

Deputy Division Director

Staff Associate

NSFnet PD George Strawn
202-357-9717

gstrawn@nsf.gov

Steven Goldstein
202-357-9717
sgoldste@nsf.gov

Interagency & International
Coordinator

Arlington, VA 22217-5660

Computer Science Division

Director

Artificial Intelligence/Robotics
Program Officer

Computer Architecture/
Distributed Computing Program
Officer

Software Research
Program Officer

Andre van Tilborg
703-696-4312
avantil@itd.nrl.navy.mil

Robert Powell
703-696-4407
powell@itd.nrl.navy.mil

Andre van Tilborg
703-696-4312
avantil@itd.nrl.navy.mil

Ralph Wachter
703-696-4303
wachter@itd.nrl.navy.mil

Office of Science & Technology Policy
Old Executive Office Building, Room 424

Washington, DC 20550

Assistant to the President for
Science & Technology; OSTP
Director

Associate Director

John H. Gibbons
202-456-7116
No E-mail address available

Vacant
202-395-6175
No E-mail address available

| Bills from page 5

Asequelto HR 5983 introduced in the last Congress, these bills ensure the
publicelectronicaccess to the Federal Register, Congressional Record, other publica-
tionsdistributed by the superintendent of documents, adirectory of government
electronicinformation and information that other federal agencies specifically
request to be made electronically available.

Although GPO would grant federal depository libraries free access to these
resources, they would charge the public enough to recuperate costs.

Individual Privacy Protection Act of 1993 (HR 135)

Rep. Cardis Collins (D-IL), chair of the House Commerce Subcommittee on
Commerce, Consumer Protection and Competitiveness, introduced abill in January
toestablish the Individual Privacy Protection Board.

Thebill calls for a five-member board appointed by the presidentand approved
by the Senate to study computerized information systems maintained by government
and private industry. The board would recommend legislative or administrative
action for protecting individual privacy rights.

Continued on page 10
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By Marjory S. Blumenthal

The National Research Council’s
Computer Science and Telecommuni-
cationsBoard (CSTB) recently released
the report, Computing Professionals:
Changing Needs for the 1990s. Recogniz-
ing that CRA and othersstrive to
measure the supply of computing
professionals, the study sought to
provide abroader picture of the
computing professional labor market,
addressing both supply and demand
aspects.

Thereportbuildsondiscussions
held ataworkshop developed by the
Steering Committee on Human
Resourcesin Computer Scienceand
Technology.

The committee was chaired by
Leslie L. Vadasz, an Intel Corp. senior
vice president, andincluded Eileen
Collinsof the National Science
Foundation, Nancy Leveson ofthe
University of Washington, Shelby
Stewman of Carnegie Mellon Univer-
sity, James Tennison of IBM Corp.,
Maxine Trentham of CTA Inc.and
Paul Young of the University of
Washington.

Three broad groups of professionals
were considered: researchersin
computer science and engineering,
developers of commercial applications
and systems, and professionalsinvolved
in deploying applicationsand systems.

Both the steering committee and
the workshop participantswere
interdisciplinary. Also broughtin for
this project were managers from
organizationsthat produce and use
computing technology and analysts of
scientificand engineering labor
markets.

Beloware excerptsfromthe
report’sexecutive summary:

Skilled professionals...are respon-
sible for developingand implementing
computer-based technology and for its
diffusion throughout our society. These
highly skilled professionalsare often
treated as partofalarge occupational
group, agroup that can be referred to as
computing professionals. But that label
masks an unusually wide range of
occupations, including researchersin
computer science and computer
engineering, developersof commercial
applicationsand systemsand individu-
alsinvolvedindeploying applications
and systems. Adding to the confusion
over the identity and number of
computing professionalsis the growing
use of computing in other vocations.

Maintaining US excellence inthe
creation and use of computing systems
requiresaccess toasufficientsupply of
the best talent. Because employers,
educatorsand public policy-makers
know so little about the size of the labor
pool and the skill requirementsand
responsibilities of the individuals
shaping the computer revolution,
human resources planningand policy-
making are more haphazard than they
should be.

Thesteeringcommittee found
reasonable consensusamongworkshop
participantsabout the following:

Demand is fluid and skill requirements
aregrowing.

Demand for computing profession-
alsissubject tostrong crosscurrents that
are masked by statistical averaging.
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Based on their discussion of these
trends, the steering committee and
workshop participants concluded that
demand for computing professionalsis
expected togrow overall, although
more slowly thanin the 1980s.

Theoverall level of skill requiredin
computing professional occupations
appears to be growing. Asskill require-
ments grow, employers may increase
theirdemand for individuals with
formal education incomputer science
andengineering.

Demand for individualsinspecific
jobsand occupationsappears to shift
relatively frequently. So do the responsi-
bilities and skill sets that define specific
jobs, occupationsand the mix of
occupationsthat characterize comput-
ing professional work.

Workshop participants observed
that demand for computing profession-
alstoengagein research appearstobe
softening, due to constraintson funding
foracademicresearch and the decline
oflarge central industrial research
laboratories.

Equality of opportunity and the
increasingly global talent pool are
amongsupply challenges.

Ingeneral, given the current
economic environment, the total supply
of computing professionalsisadequate
fortoday’s needs. Given that bachelor’s
degree productionisdecliningin
science and engineering, especiallyin
computer science, continuing attention
will be needed to assure an adequate
flow of talent into computing profes-
sional occupations. Atissue are both
the quantity and the quality of entrants.

In particular, more effort should be
made to encourage and support the
interests of women and non-Asian
minorities, groups thatare underrepre-
sentedinthefield. Underrepresented
populations offer new sources of talent
and new perspectives that canenrich
the computing professions.

Dynamic occupations require
continuouslearning.

Continuingeducationand training
areimportant for computing profession-
als because of the dynamism of comput-
ing technologiesand markets. The
education of new entrants to computing
occupations must provide afoundation
for future trainingand retraining.

Better planning requiresmoreand
better data.

Better dataare needed on the
supply and demand for computing
professionals. The dynamism of
computing professional occupations
makes it difficult to ensure that federal
statisticsabout them remain accurate
and sufficiently precise.

Afirststepistoimprove the
taxonomies under which dataare
collectedand analyzed, an effort that
requiresgreater understanding of skill
requirementsand trends. Atthe same
time, there isa need for arobust high-
level taxonomy with both afew broad
occupational groupingsandaclear
explanation of associated portfoliosof skills.

Better dataon educationand
degree production for computing
professionalsare needed to guide
employers, students, educatorsand
policy-makers.

Marjory S. Blumenthal is director of the
Computer Science and Telecommunica-
tionsBoard.

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 to increase the effectiveness of
industrial computing research by promoting the communication of common
concernsandsolutions.

Theworkshopis at the Snowbird 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.

Theworkshop is 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 speakers and plenty of time to get to know one another.

Attendance is limited to managers of industrial computing research
organizationsin North Americawho are ata level roughly equivalent to
academic department chairs. The focus will be on managing strategically
oriented, precompetitive 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 is the author of the controversial article,
“How Research Reshapes the Corporation,” published recently in the Harvard
Business Review.

Topics planned for the panel discussions include managing the relation-
ship with the company; the social contract for industrial fundamental research;
joint research with universitiesand with other companies; handling successes
and disasters; research metrics and quality management; managing intellectual
property; and the balance between research freedomand research management.

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

NAE elects 73 new members

The National Academy of Engineering recently elected 73 new membersand eight
foreign associates. Thisbrings total US membership to 1,684 and the number of
foreign associatesto 142.

NAE membershipisamong the highest professional distinctionsand is given to
those who have made “important contributions to engineering theory and practice”
andwho have demonstrated “unusual accomplishmentin new and developing fields
oftechnology,” according to NAE. Newly elected NAE engineersin computer
scienceandrelatedfieldsare:

Robert K. Brayton, professor of electrical engineering and computer science,
University of California, Berkeley. For contributions to the theory and practice of
computer-aided analysis and the design of electrical and logical circuits and systems.

CarlR. De Boor, professor of mathematics and computer science, University of
Wisconsin, Madison. For contributions to numerical analysis and methods, especially
numerical tools used in computer-aided design.

Susan L. Graham, professor of computer science, University of California,
Berkeley. For contributions to the theory and practice of compiler construction and
for leadership in the computer science community.

H. T. Kung, Gordon McKay professor of electrical engineering and computer
science, Harvard University. For introducing the idea of systolic computation, for
contributionsto parallel computing and for applying complexity analysis to very
large-scale integrated computation.

Richard C. Larson, professor of electrical engineeringand computer science
and co-director of the Operations Research Center, MIT. For developingand applying
operationsresearch methodologiesin publicand private-sector service industries.

David A. Patterson, professor and associate chair of the Computer Science
Division, University of California, Berkeley. For technical and educational contribu-
tionsand leadership in the development of computational systems.

Deborah J. Seifert, manager of operations support, Allied-Signal Aerospace Co.
For contributions to the expanding field of computer-integrated manufacturingasan
instrument of industrial competitiveness.

RobertJ. Spinrad, vice president of technology analysis and development,
Xerox Corp., Palo Alto, CA. For contributions in the application of computers to
dataacquisition, analysis and control for scientific experiments.

Niklaus Wirth, head of the Department of Computer Science, Swiss Federal
Institute of Technology in Switzerland. For developing computer languagesand
systems having pedagogical and pragmatic impact.

Jack. K. Wolf, professor of electrical engineering, University of California, San
Diego. For contributions to information theory, communication theory, magnetic
recordingand engineering education.

William A. Wulf, AT&T professor of engineering and applied science, Univer-
sity of Virginia, Charlottesville. For professional leadership and contributions to
programming systemsand computer architecture.
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By Helen M. Wood

Over the next decade, the US govern-
ment, working withacademiaand
industry, will develop andinterconnect
vastcomputingand communications
systems hosting previously unimaginable
amountsof environmental data. These
dataand systemswill provide essential
support tothe US Global Change
Research Program (USGCRP),
established to help develop sound
nationaland international policies
related to global environmental issues,
particularly global climate change.

The National Research Council
report, Computing the Future: A Broader
Agenda for Computer Science and
Engineering, cited global change
researchasan example ofan applica-
tion domain that presentsintellectually
substantive and challenging computer
science andengineering (CS&E)
problems. Some of the problemsare
inherentinthe mind-boggling volumes
of datainvolved. Othersderive from
the nature of the data and the multi-
disciplinary uses to which the datawill
be applied. To get asense of the types of
CS&E problems presented by thisarea
of work, it helps to learn a bit more
about the programand some of the data
management efforts under way.

USGCRP’scentral goalisto help
establish the scientific understanding
and the basis for national and interna-
tional policy-making related to natural
and human-induced changesin the
global Earth system. To accomplish this
goal, USGCRP addressesthree parallel
butinterconnected streams of activity:

= documenting global change
(observations) through the establish-
mentofanintegrated, comprehensive,
long-term program of documenting the
Earthsystemonaglobal scale;

= enhancing understanding of key
processes (process research) through a
program of focused studies to improve
our understanding of the physical,
geological, chemical, biological and
social processes that influence Earth
system processes; and

« predicting global and regional
environmental change (integrated
modelingand prediction) through the
developmentofintegrated conceptual
and predictive Earth system models.

Theprogramisdesigned explicitly
toaddress scientific uncertaintiesin
such areasas climate change, ozone
depletion, changesin terrestrial and
marine productivity, global waterand
energy cycles, sealevel changes, the
impact of global changes on human
health and activitiesand the impact of
anthropogenicactivitiesonthe Earth
system. The highest priority near-term
scientificand policy-related issue for
USGCRP istoexamine the extentto
which humanactivities are changing, or
will change, the global climate system.
The program hasseven prioritized
scienceelements:

1) climate and hydrologic systems

2) biogeochemical dynamics

3) ecological systemsand dynamics

4) Earthsystem history

5) human interactions

6) solid Earth processes

7)solar influences

Abetter predictive understanding
of the Earth system requiresimproved
answers to a number of questions.
These questionsfall into three major
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Understanding planet Earth: challengesfor CS/CE

classes: 1) What global changes have
occurred inthe pastandare occurring
now? 2) What physical, geological,
chemical biological and social processes
areinvolvedin global change? 3) How

commit to several specific activities
including:

= documentingand preserving
long-termand insitu remotely sensed
and derived digital and nondigital global

Global change research presents intellectually

substantive and challenging computer science and

engineering problems.

well can global change be predicted?

While success requires progressin
all sevenscientific elements, program
leadersalso recognize the need for the
developmentof dataand information
management systemsto provide ready
access toand support for the analysis of
integrated datasets. For fiscal 1993, the
program has planned about $1.4 billion
foritsfocused programs, with about
20%identified for dataand information
management.

USGCRP requires massive
quantities of highly diverse datato
improve our understanding of global
change processesand to monitor global
change. Thelarge-scale and long-term
nature of global change processes
requires that continuous observations
frommany national and worldwide
sources be used in conjunction with
existing datatoachieve scientific
understanding and to ultimately
develop predictive capability. All of this
requires careful arrangements for
managing the wide range and enormous
volumes of data that will result from the
space-and ground-based observational
programs. Because of the critical
importance of dataand information
management in achieving the scientific
objectives, thisaspect of USGCRP has
been emphasized strongly throughout
theentire program life cycle.

The US Global Change Dataand
Information Management Program Plan
commits participating agencies towork
with each other, with academiaand
with the international community to
make itas easy as possible for research-
ersand otherstoaccessand use global
change data. Insupport of thisgoal, the
agenciesare organizinga Global
Change Dataand Information System
(GCDIS) that takes advantage of the
mission resources and responsibilities of
eachagency.

The primary usersof GCDISare
global change researchersinagencies,
academiaandtheinternational
communitywho conduct process
studiesandintegrated modeling
investigations; researchers, policy-
makersand educatorswho assess the
state of global change and global change
research to provide information for
policy decisions; and the public. Thus
userswill be worldwide and multidisci-
plinary and possess varying levels of
scientificand computing knowledge
andskill. GCDIS dataalso should be of
value toindustry.

The programplan providesa
framework for sharing data and
information resources amongagencies
so they can make wise decisions that
accommodate the broad needs of the
user community. Under this program
plan, participating federal agencies

change data, so comparative analyses
can be conducted over decades or
centuries;

= building on existing digital and
nondigital dataresourcestoimprove
accessto high-quality global change
databy integrating appropriate activities
ofagency datacenters, archives,
librariesand other information-
disseminating organizations, and by
providing productsin appropriate
media, depending onauser’s needs;

= using appropriate national,
international and de facto standards to
make iteasier toarchive and exchange
data, describe the quality of data,
improve the compatibility of mediaas
they change over time, access the data
by networking, develop accurate
documentationand help with the
consistency of dataproductsand
proceduresacrossagencies.

Although some elements of
GCDISwill be developed expressly for
the purpose of supporting USGCRP,
GCDISalsowillincorporate many
other datamanagement systems that
are designed and developed for other
purposes, operational onavariety of
hardware and software and managed by
or forvarious government agencies.

The primary sources for global
change dataare national and interna-
tional agency programs. Information
targeted for GCDISincludes raw data
from observation systems, value-added
datafrom dataassembly activitiesand
derived data from modelsand other
investigations.

Thelargest datasets of interest to
the USGCRP are obtained from Earth
remote-sensing satellites. Whilea
number of satellite programsare
planned for the future, the polar-
orbitingand geostationary operational
environmental satellites of the National
Oceanicand Atmospheric Administra-
tion (NOAA) and the Defense
Meteorological Satellite Program
currentlyare providing valuable, real-
time information about changesinthe
world’sweather and climate. The basic
purpose of these operational satellitesis
tosupportweather forecasting. How-
ever, they alsoyield information on key
climate variablesincludingsurface
temperatures, wind velocitiesand land
cover. These dataformarecord of
baseline information—withsome
datasets dating from 1978—against
which global change can be measured.

In order for the data to be of use to
global change researchers, anumber of
fundamental problemsfirst must be
addressed. Solving these problems will
provide useful insights into dealing with

the challenges expected in the years
ahead when datawill pourin from
environmental research satellitesand
othersourcesat ratessurpassing 2
terabytesaday.

Togetahandle onthe problems
inherentin managing large, environ-
mental datasets, NOAA and NASA
formed the Pathfinder Projectin 1990.
Pathfinder datasetsare long time-series,
global or regional datasets fromwhich
higher level geophysical products can be
derived thatare applicable to the study
ofglobal change questions.

The Pathfinder process typically
involvestransferring datatoamore
accessible medium, definingamature
community-consensusalgorithm,
consistently processing the entire
datasetand creating dataservices
required by global change research
users.

The problem of gaining workable
accesstoenormous datasetsiswell-
illustrated by the task of migratinga
subset of the Advanced Very-High
Resolution Radiometer (AVHRR)
dataset from magnetic tapes to optical
platters. Thisdataset resided on about
17,000 magnetic tapes, in both com-
puter-compatible tape and cartridge
formats. After transcription, the data
resided on 366 12-inch optical platters,
witheach disk holding 6.5 billion bytes
of data, or 10 days worth of orbital data
fromone spacecraft. It has taken from
six weeks to three monthsto transcribe
ayear of AVHRR data to optical
platters, using two transcriptionsites.

The problems addressed thus far by
the Pathfinder Project centeraround
the migration of these enormous
datasetstoamore manageable working
medium. Once that occurs, the
emphasiswill shift to processing the full
datasetsagainst community-consensus
algorithms. Butitisnot that simple.
Adjustments must first be made to the
datatoaccountforvariationsin the
satellite sensorsand other factors. Over
the lifetime of a satellite, the sensorsare
subjected to environmental stress,
interference fromadjacentinstruments,
solar interference and routine instru-
mentdegradation. Inaddition, im-
proved versions of the sensors may be
flown on subsequent spacecraft
resulting inimproved support for, say,
weather forecasting, but creating
additional problems for those involved
in climate and global change research.
Before attemptsare made to identify
changesin measured climate param-
eters, “noise” in the data record first
must be removed. Thisoverall processis
termed “calibration.”

Processing can begin only after
dataare moved to more convenient
mediaand cleaned up for cross-
comparisonsand trendsanalysisand
scientists have agreed upon the
algorithmsto be used. Asthe processing
resultsare passed to the science teams,
itisinevitable thatimprovementsin the
algorithmswill be developed and
problemswith the data calibration may
be revealed—then the processwill
beginagain.

All of the above discussion focused

Continued on page 11
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By Bernard A. Galler
We at the Software Patent Institute
(SPI) are asking the software commu-
nity to help us build our folklore
database. You can do thisby sharing the
conceptsand techniques thatyoufind
sofamiliar, butwhich the Patentand
Trademark Office (PTO) generally
cannotidentifyaspriorart. The
database will help PTO doits job better,
sothat patentsare notgranted for
techniquesthat have already been
invented butare lostin the folklore.
Thisfolklore existsin old off-line
journals, user manuals, conference
proceedings, course handoutsand other
materials, butitis notyet readily
searchable by PTO. The SPIdatabase
will be available to PTO and the public
for searching, notonly in connection
with software-related patents, butalso
for historical and other research.
SPlisrigorously neutral onthe
desirability of software-related patents.
We believe the existence of this
database will be of use to the commu-
nity, regardless of one’s position about
such patents.

SPImission

SPlisanonprofitinstitution
dedicated to providing information to
the public. SP1alsoassists PTO by
providing technical supportin the form
of educational and training programs
and providing access to information and
retrieval resources. SPI’s primary goal is
toprovide PTO and the public the best
available information on prior artin the
softwarefield. Inaddition, SP1 s
providingan educational resource from
which PTO and the public may obtain
anenhanced understanding of the
nature of software, software engineering
and the history of the discipline and its
relationship to the patent process.

SPlisasking peopleinthe software
industry, government and academiato
contribute descriptions of software
techniquesand processesto the
Software Patent database. (Note that
SPlisnotbuildingacollection of the
techniquesand processes themselves, in
source code, object code or any other
form.) These descriptions formthe
content of the database and will be
made available for computer-aided
searchingto PTO, SPI membersand
the public. SP1 expects PTO and others
involved in the patent process to search
the database for patent-related reasons.
However, software developers, histori-
ansand computer scientistsalsowill
find the database useful.

SPlisinterested indocumenting
what industry, academia and govern-
ment have been doing. Descriptions of
techniques or processes that were first
described or used in the past are its first
priority, especially the “tricks” that
everybody knows but are unsure of how
theyfound outabout. The information
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SPI building folklore database

could come fromachapterina

standard reference work, aconference
or course, some publication that is not
available on-line or some other source.

Accessing the database

The database residesat the
Industrial Technology Institute of Ann
Arbor, M, which is the home of SPI.
During the developmentand testing
phase, access s limited to those helping
toconduct the tests (primarilyPTO
and SPI members). SPIlis hoping to
have dial-up (and possibly Internet)
accessbymid-1993.

Oncelinked, searcherscan useall
the standard techniquesavailable in
commercial-grade text-searching
software, including individual keywords,
Boolean operationsamong keywords
and proximity searches. The techniques
are similar to those used in other text-
based servicessuch as Westlaw, Lexis,
Orbitand Dialog. Individual records
will be available for on-line examination
and downloading, subject tostandard
charges.

Over time, SP1 will add value to
the database by adding keywordsand
othersearchaids to those that come
with each original submission. SP1 has
developed arelational database that will
containsuch added value and hasbeen
linked to the free-text database
containing the submissionsthemselves.
For now, the process startswith
submissions to the free-text database,
and we are hoping the software
community will agree to help us in this
way.

Submission guidelines

Eachrecordin the SPI database
consists of a free-form, textual descrip-
tion of asoftware technique or process
and some additional, structured
information. Ifyou have the legal
authority to give ussomething that is
more complete but lessstructured than
individual submissions, such asthe
complete text of conference or course
proceedings, we are happy to accept
such material ifit can be provided in
electronicform.

SPI hasatemplate that you can
copy andfill outasyou prepare
electronic submissions. Send submis-
sionsinelectronic form (viaE-mail or
onan MS-DOS or Macintosh disk) and
the license agreement in paper form.

To obtain the full text of the
submission guidelinesincluding the
template, send your request by E-mail:
spi@iti.org; fax: 313-769-4064; or
postal mail: Software Patent Institute,
2901 Hubbard, PO Box 1485, Ann
Arbor,M148106-1485.

Bernard A. Galler is chair of the Software
Patent Institute.

CRA Pplansresearch policy seminar

CRA plansto sponsor the Congressional Computing Research Policy Seminar on High-
Speed Data Networks thissummer. The seminar is tentatively scheduled for July 30 in
Wiashington, DC. CRA's occasional series of seminarsinforms key policy-makers
aboutthe challengesand opportunities presented by computing research. The
speaker will be Leonard Kleinrock, professor and chair of the Computer Science
Departmentat the University of California, Los Angeles.
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Commission on the Advancement of Women in the
Science and Engineering Work Forces Act (HR 467)

Rep. Constance Morella (R-MD) introduced a bill in January to establish acommis-
sion to help overcome the low representation of womenin the sciences.

The 17-member commission (five appointed by the president, one by the
director of the Office of Science and Technology Policy and the rest by key members
of Congress) would track representation of women in the science work forces, study
policiesand practices of governmentand industry and recommend changes.

Technology Education Assistance Act of 1993 (HR 89)

Rep. Dale E. Kildee (D-MI), chair of the House Education Subcommittee on
Elementary, Secondary and Vocational Education, introduced abill in January to
improve the use of technology in schools.

The billauthorizes $500 million in fiscal 1993 for elementary and secondary
schoolstoimprove the use of computer, video and telecommunications technologies.
One-quarter of the moneywould go to colleges and universities with programs for
training school teachers to use these technologies.

Technology Transfer Improvements Act of 1993 (HR 523)

Rep. Constance Morella (R-MD) introduced a bill in January that would allow the
federal government to copyright software in certain cases where it developed
software, at leastin part, under acooperative R&D agreement specified by the
Stevenson-Wydler Technology Innovation Act of 1980.

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

Copyright Reform Act of 1993 (HR 897)

Rep. William Hughes (D-NJ), chair of the House Judiciary Subcommittee on
Intellectual Property and Judicial Administration, introduced abill in February to
change copyright law. Current law requires plaintiffs to have registered works with
the US Copyright Office before they can sue for statutory damages and attorneys
fees. The bill seeks to repeal this law so that ownerswho have failed to register works
canstill sue for damages.
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New Mexico Institute of
Mining and Technology

Computer Science Department
New Mexico Institute Of Miningand
Technology seeks applicants for two tenure-
track positions in computer science.
Applicantsfor the position of department
chair must be qualified for appointment at
the associate or full professor rank and have
demonstrated achievementsin teaching,
research and academic leadership. The
other position will be at the assistant
professor level, depending on the availabil-
ity of funding.
CandidatesmusthaveaPh.D.in
computer science or computer engineering
at the time of appointment and demon-
strate potential for excellence. The ability
toteach graduate-level coursesand do
research in one or more areas of computer

scienceisessential. Ideal candidatesalso
will be able to teach undergraduate courses
incomputer architecture and operating
systems. Lecturing ability in English is
required. Dutiesinclude teaching, research,
thesissupervision and service.

New Mexico Techisascientificand
technical institute with 1,400 students. The
Computer Science Department has 120
studentsand offers bachelor’s, master’sand
Ph.D. degrees. There are excellent facilities
for research and teaching, and excellent
opportunitiestointeract with nearby
institutions, including the National Radio
Astronomy Observatory, Los Alamosand
Sandia National Laboratories. New Mexico
Techislocated in the Rio Grande valley
with fabulous weather and endless outdoor
recreational opportunities.

Send applications, the names of at
least three references and a two- to three-

page description of research intereststo
New Mexico Institute of Miningand
Technology, Human Resources, Wells Hall,
Box C-021, Socorro, NM 87801. Screening
will begin May 15 and continue until the
positionsarefilled.

New Mexico Techisan affirmative
action, equal opportunity employer.

University of Chicago
Department of Computer Science
Juniorand senior positionsare available in
the Department of Computer Science. Our
preference isfor candidates with expertise
in one of the areas of experimental
computer science, suchas programming
languages or distributed systems, butwe 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, 1100E.
58th St., Chicago, IL 60637. Inquiries can
bedirected tochair@cs.uchicago.edu.

The University of Chicagoisanequal
opportunity, affirmative action employer.

University of Manitoba

Department of Computer Science
Applicationsare invited for two positions—
onetenure-track and one term—at the
assistant professor or lecturer level. The
minimum qualification for an assistant
professor isadoctorate in computer science
orallied discipline. Areas of particular
interest are operating systemsand theory,
though excellent candidates in other areas
may be considered.

Thedepartment has 23 tenure-track
faculty and several term appointments, and
offersarange of undergraduate and
graduate programs, including cooperative
programs. The department has more than
50 graduate students. The department
providesgood technical support for
teachingand research. Facilitiesinclude
many interconnected Unix-based RISC
workstations, MicroVAXes, X Window
terminalsand a parallel machine.

Send curriculum vitae and the names
of three referees to Peter R. King, Head,
Department of Computer Science,

University of Manitoba, Winnipeg,
Manitoba Canada R3T 2N2. Tel. 204-474-
8313; fax: 204-269-9178; E-mail:
prking@cs.UManitoba.ca.

Theuniversity encourages applications
from qualified women and men, including
visible minorities, aboriginal people and
personswith disabilities. The university has
asmoke-free work environment. In
accordancewith Canadianimmigration
requirements, thisadvertisementisdirected to
Canadiancitizensand permanentresidents.

Syracuse University

School of Computer and
Information Science

The Syracuse University School of
Computerand Information Science (CIS)
offerscomprehensive programsin computer
science and informationscience. CIS is
strongly interdisciplinary, reflecting the fact
thatinformation and computation are
integral parts of many disciplines. Degree
programsare offered at the bachelor’s,
master’'sand doctoral levels. CIS also offers
anundergraduate concentrationin
computational science aswell asmaster’s
and doctoral level certificatesin computa-
tional science.

Theresearch interests of the faculty lie
in the areas of theory of computation,
programming languages, parallel program-
ming, artificial intelligence, computer
architecture for symbolic computation,
parallel computing, neural networks,
computational science, logic programming
and coding theory and combinatorics. Two
independent research centers maintained
by Syracuse University—the Northeast
Parallel Architectures Centerand the
Center for Computer Applicationsand
Software Engineering—yprovide computing
and research opportunities for all students.
Syracuse University hasagrowing stature in
the sciencesand maintains outstanding
traditionsin music, art, dramaand public
affairs.

Forapplicationand financial aid
information, contact Barbara Powers,
School of Computer and Information
Science, Suite 4-116, Center for Science
and Technology, Syracuse University,
Syracuse, NY 13244-4100. Tel. 315-443-
2368; fax: 315-443-1122.

| Earth from page 9 |

onthe datapreparation process. Most
of the challenges centered around the
logisticsinvolved in managing large
volumes of data. Asrelatively mundane
asthese problems may seem, they have
effectively impeded the study of global
change by making the data too difficult
for most researcherstoacquireand
manage.

Aswe make substantial progressin
removing this barrier to dataaccess, we
are confronted with the lack of tools for
accessing, managing, distributingand
visualizing global change data. The
multi-agency GCDIS effort mentioned
aboveisintended to provide abasic set
of servicesand features for these needs
including:

= anability tosearch for global
change data products across heteroge-
neous systemsand to order data
products throughasimplified “one-stop
shopping” procedure;

= global change datadirectory
information usingacommon agency-
independent user interface;

= guide or textinformation about
the datatoassist the researcherin
assessing dataavailability and suitabil-
ity;and

= avariety of distribution options,
includingsummary, reduced-resolution
browse productsand full-resolution data
productsin standards formats.

Aswork progressesinthisarea, it
will become increasingly obvious thata
number of areas in computer science
and engineering can playamajorrolein
helping to make these datasets more
useful. Today’s database management
systemsand toolsare notadequate for
global change researchinthat theydo
notsupport large, scientific (image)
database management.

Data objects of 100 megabytes or
more are common when dealing with
satellite data. For example, one full disk
image of the Earth obtained from
NOAA's geostationary satellite occupies
384 megabytes. Data types may include
raster data, vectors, textual dataand
more conventional numerical data.
Handlingand searchingsuch large data
volumes inevitably will require the
application of improved losslessand
selected lossy datacompression
techniques.

The dataset from NOAA's
geostationary operational satellites,
currently over 115 terabytes, presentsa
still greater challenge.

Significantadvancesare neededin
geographicinformation systemsto be
able toroutinelyaccommodate remote
sensing and other data of the magnitude
and nature anticipated for the US-
GCRP Toolsare needed for querying
and browsing these complex datasets.
Virtually no tools exist today for

automatically searching these databases
and locating phenomenaof interest.
Evenasearchasrelativelysimpleas
“locate images of all cloud-free days
overaregion encompassing Kansasand
NebraskainJanuary of each year from
1978through 1985” today requires the
development of extensive special-
purpose code. And cost-effective
processing and reprocessing of these
large volume datasets will benefit from
the development of highly efficient
processingalgorithms.

Predictions of weather, climate and
global changeare included among the
grand challenges targeted by the High-
Performance Computingand Commu-
nications program. Access toenviron-
mental databasesis akey element of
HPCC. Thus, progressinthe HPCC
program should supportadvances
needed for USGCRP

Outside of the US government,
private industry and academiaalso are
addressing USGCRP’sdatamanage-
ment needs. The Sequoia2000 project,
funded by Digital Equipment Corp., has
investigators from computer science
and Earth science departmentson five
campuses of the University of Califor-
nia. Itsmain objective istodevelopan
improved dataand information system
forglobal change researchers that
fosterssynergistic interactions between
observationsand modelsand enables

andencouragesinterdisciplinary
research.

Recognizing thatadvancesin
computer science and engineeringwere
required for the success of Mission to
Planet Earth—NASA's contribution to
the USGCRP—the Center for Excel-
lence in Space Dataand Information
Systems (CESDIS) was established at
the University of Maryland and funded
by NASA's Goddard Space Flight
Center. CESDIS currently issupporting
projectsinthe management of very
large scientific databases, data compres-
sion, high-bandwidth computer
networkingand otherareas of direct
applicability toglobal change research.
Thisprogramis relatively smalland
unknown.

However, the role of sucha
programshould be considered asa
modelinterms of presenting opportuni-
tiesfor computerscientistsand
engineersto become exposed to the
scientificand technical problems
presented by the diverse area of global
changeresearch.

Helen M. Wood is director of the National
Oceanicand Atmospheric Administration’s
Office of Satellite Data Processing and
Distribution, amember of the CRA
Editorial Board and former president of the
IEEE Computer Society.

Thisarticleisa contribution of the US
governmentand is not subject to copyright.
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By Maurice V. Wilkes
The following is an unedited summary of
Maurice V. Wilkes' keynote address at the
Federated Computing Research Conference
May 14-22in San Diego.
Aworkstationstandsonauser’s
deskand is used personally by that user.
What s essentially the same product,
butendowed with more peripherals, can
be used to give atime-sharingservice to
afew users, or asaserver on a network.
When used in thisrole, | like to call ita
non-personal workstation. It performs
the same functionsas the old-fashioned
minicomputer and may be more
powerful, butit costsalotless. Thiscan
cause misunderstandings. | have heard
that one customer wasindignant when
he discovered that what he was being
offered asan upgrade for his database
computer had agarden-variety worksta-
tioncardinsideit.

We owe the great advances of the
last few years to the development of
CMOS process technology. I would like
tounderstand exactly what happened
around 1987 that made it possible for
semiconductor process engineersto get
theiract together and move forward
with great confidence. The 1-micron
barrier haslong beenbroached, and the
apparently daunting problem of putting
several layers of metal on the uneven
surface presented by the underlying
layers of logic has been solved.

There have been parallel develop-
mentsin computer architecture,
compilertechnology and simulation
techniquesfor performance estimation.
Therealso has been the emergence of
Unixasamachine-independent
operating system. The latter was of
particularimportance in thatitled to
the deposing of the processor instruc-
tion setfrom the dominantrole it had
hitherto played. The vehicle for the
transport of Unix was the language C.

FCRC’93
AchievementsandchallengesinVVLSI processordesign

OnceaC compilerwasavailable fora
processor withanon-standard instruc-
tion set, Unix could be run onit, and
that processor could takeitsplace in the
workstation world. A number of
companiestook advantage of thisto
introduce workstationswith reduced
instruction setcomputer (RISC)
processors. Whether or not this
relaxation of the compatibility restraint
wasatemporary phenomenon will
emerge astime goeson.

Inthe middle of 1990, the MIPS
R2000/R3000showed that it was
possible to put on the same chip the
whole of the integer RISC core,
consisting of register file, AAU, memory
management unitwithitsassociated
TLBand control circuits for dataand
instruction caches. Thefactthata
RISC integer core occupied only half
the space thataconventional processor
would have occupied was important at
thistime, because itenabled modern
workstation development to take place
two years sooner than it otherwise
would have done. The effects—good or
bad—that thishad on the industry may
be debated.

Obviously it was only a matter of
time before other units, in particular
dataand instruction cachesandthe
floating point unit, could be put onthe
same chip. It took longer than expected
toachieve this, and in the meantime
Hewlett-Packard and IBM did very well
with systemsinwhich these units were
onseparate chips. There were, infact,
short-term businessadvantagesina
system comprising several chips. To
have had tosplitthe integer RISC core
between several chipswould have been
fatal, but with the clock rates then
prevalent, careful pipelining enabled
transmission delays to and fromthe
cachesand floating point unittobe
accommaodated. The period during

which these considerationswere
relevant for high-performance CMOS
processors has passed, butsimilar
circumstances could well recur in other
contexts.

Thetime taken to sendsignals
fromone chip to another is made up
almostentirely of the time taken to
charge the capacitance associated with
the pad. With properly designed and
terminated transmission lines, the
signals pass between the chipsat the
speed of light, adjusted to allow for the
presence of dialectric material in the
interconnect. The speed atwhich the
driving circuits can charge the pad is
determined by the amount of power
available. Thetime takentosenda
signal from one side of a large chip to
anotheralso dependson the power
available. Aschipsget denserand
larger, transmission of signalsacrossa
chipwill require careful attention.

Workstationsalready have
occupied the territory formerly occupied
by minicomputers, and thereisa
tendency to assume that they have all
butoccupied that of the large main-
frame. In fact, this pointisstill some
little distance off. Mainframes are still
beingbought, althoughin smaller
numbers, and there issevere price
competition between vendors.

Thereisnodifficulty inseeing
VLSI processors out-perform main-
framesand traditional supercomputers
asregardsspeed. However, they also will
have to match them as regards memory
bandwidth and I/0O bandwidth. There
are challenges here for the industry.
Theywill nodoubt be successfully met,
butit must not be assumed that they
will be metovernight.

Many people believe that the
future of VLSl liesentirelywith CMOS,
and thismay be true. However, emitter-
coupled logic (ECL) processesare

closely tracking CMOS processesand
achieve similar featuresizes. ECL is
intrinsically faster than CMOSand it
workswith smaller voltage swings. For
these reasonsitis capable of greater
speed. Workers at Digital Equipment
Corp.’sWestern Research Laboratory
have demonstrated thata VLSl
processor using ECL technology isby no
meansanidle dream.

There hasbeen asurprising growth
ofinterestin BICMOS, aprocessin
which CMOS and ECL transistorsare
formed on the same chip. This process
isalso of interest for analog circuits.
Most people are interested in forms of
the processinwhich the ECL transistors
are of relatively poor quality, but
adequate for driving interconnect.
DEC’sWestern Research Laboratory is
exploring the use of a process that
provides higher quality transistors that
can be used for the computing circuits
and the registers, leaving CMOStobe
used for storage.

I am aware that many people see
nofuturein high-density ECL chips.
However, itwould be strange ifa
process that has for so long dominated
higher performance computerswere to
play no partin the future world of
VLSI. Galliumarsenide iscomingon
fast and may be a competitor, but | do
not feel competent to expressan
opiniononit.

Maurice V. Wilkes was for many years
head of the Computer Laboratory of the
University of Cambridge. Since 1980 he
hasworked inindustry. His present
affiliation is with Olivetti Research. He
received the ACM Turingaward in 1967
and is the author of Memoirs of a
Computer Pioneer, MIT Press, 1985. He
was recipient of the 1992 Kyoto Prize for
Advanced Technology. Heisa Distin-
guished Fellow of the British Computer
Society, a Fellow of the Royal Academy of
Engineering and a Fellow of the Royal
Society.

Parallel Programming (PPoPP)

Sponsor:

Sponsor:

(TCCA)

Sponsor:

Page 12

Participating FCRC '93 research meetings

= 25th Annual ACM Symposium on the Theory of Computing (STOC)
Sponsor:  ACM Special Interest Group on Algorithms and Computation Theory

= Ninth Annual ACM Symposium on Computational Geometry
Sponsors:  ACM SIGACT and ACM Special Interest Group on Graphics (SIGGRAPH)

= Fourth ACM Symposium on Principles and Practices of

Sponsor:  ACM Special Interest Group on Programming Languages (SIGPLAN)

= Eighth Annual Conference on Structure in Complexity Theory
IEEE Technical Committee on Mathematical Foundations of Computing

= Workshop on Parallel Algorithms (WOPA*93)
University of Maryland Institute for Advanced Computer Studies
(UMIACS) and the Advanced Research Projects Agency

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

= 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)

= ACM/ONR Workshop on Parallel and Distributed Debugging
Sponsors: Office of Naval Research, ACM SIGPLAN and the ACM Special
Interest Group on Operating Systems

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

CRAsponsors FCRCworkshop

The Computing Research Association
issponsoringa one-day CRA Workshop
on Academic Careersfor Womenin
Computer Science in conjunctionwith
the Federated Computing Research
Conferencein San Diego. The May 15
workshop issupported by agrant from
the National Science Foundation (NSF).
The need foramentoring program
toassist young female computer
scientists has long been recognized by
computing research professionals. The
workshop will respond to this need by
bringing together womenwho are just
starting their careersand women
already in the field. Established
professionalswill share their experiences
and provide the practical information,
advice and support theiryounger
colleagueswill need if they are to
succeed. The programisdesigned for
womenwho will be at research universi-
tieswhere asubstantial research
programiscritical to success.
Theworkshopwill bring together
recent postdoctoral students, graduate
studentsin computer science and
professional computer scientists. A
program committee of computer

scientists, chaired by Cynthia Brown of
Northeastern University in Boston,

used acompetitive application process
toselect 10 postdoctoraland 10
graduate student participants. Awardees
alsowill receive support to register for
oneoftheresearchmeetingsat FCRC'93.

Thesessionsare “The Tenure
Decision,” “Getting the Joband Getting
Established,” “Building Your Research
Program,” “Obtaining External
Funding,” “Teaching,” “Making
Connections”and“Time Management.”
Each sessionwill be chaired byamember
ofthe programcommittee, andseveral
panelistswill help lead discussions.

The Program Committee members
are CynthiaBrown (Chair), Northeast-
ern University; Fred W. Weingarten,
CRA,; Fran Berman, University of
Californiaat San Diego; Jan Cuny,
University of Massachusettsat Am-
herst; Susan Eggers, University of
Washington; Joan Francioni, University
of Southwestern Louisiana; Judy
Goldsmith, University of Manitoba;
Maria Klawe, University of British
Columbia; and Nancy Leveson,
University of Californiaat Irvine.



