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In 1965, the Department of Computer Science was foundedhahtse was changed to the School of Computing on July
1, 2000, to reflect the broadening of academic pursuits@raaderway within the faculty, and to encourage the creatio

of multi-disciplinary programs with other university depaents. The degree programs remain as degrees in Computer
Science.

The School of Computing offers highly-regarded programsodih the undergraduate and graduate levels. School faculty
and students have done pioneering work in interactive gcapbtack machine and dataflow architectures, digitalreco
ing, graphical user interfaces, three-dimensional rengeasynchronous circuits, video games, computer algeimne
computer animation. Faculty and alumni have also foundednaber of well-known companies, including Adobe Sys-
tems, Ashlar, Atari, Cirrus Logic, Evans & Sutherland, Myrin, Netscape, Pixar, Pixel-Planes, Silicon Graphics, and
WordPerfect.

Graduate students immerse themselves in the researchiestf the School, which can be approximately grouped to
broad areas. Many individual research groups do work spgmmultiple areas.

1. Graphics and visualizationmodeling, CAD/CAM, rendering, and scientific visualizatio

2. Systems and programming languagexperating systems, parallel distributed systems, progriagp languages,
compilers, security, networks, software engineering.

3. Immersive environmentsiovel systems for building immersive environments allaywnanipulation of virtual ob-
jects and locomotion through virtual worlds.

4. Architecture, VLSI, and verification methodsnovative memory and communication architectures, asyomous
circuits and systems, formal verification of computing syss.

5. Scientific computationmethods for solving and visualizing large-scale sciergifatblems.
6. Artificial intelligence:natural language processing, robotics, and computemvisio

7. Educational software environmentgpplications of computing, communications, and connégtie education.
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These research activities are funded from a variety of fddstate, and industrial sources, including: the NatiGwénce
Foundation (NSF), the Defense Advanced Research Projgsady, the Department of Energy, the Office of Naval Re-
search, and the National Institutes of Health; the UtaheSEainters of Excellence Program; and Adobe, Cisco, Evans and
Sutherland, Hewlett Packard, Microsoft, Nortel, NovelideSilicon Graphics. Among the highlights:

e The School is a partner in an NSF Science and Technology Ceemt€omputer Graphics and Visualization along
with Brown, Caltech, Cornell, and the University of NorthrGina.

e An NSF Research Infrastructure award supports researiftiastrequiring high-bandwidth, low-latency machine-
to-machine communications.

e Itis a partner in the DOE Advanced Visualization Technol@gnter along with Los Alamos National Laboratory
and Argonne National Laboratory.

e It is a key participant in the University’s $20 million Aceghted Strategic Computing Initiative grant from the
Department of Energy.

¢ It has an NIH Center for Bioelectric Field Modeling, Simitet, and Visualization.

Reflecting the broadened mandate that went into the creafitre School of Computing, the Scientific Computing and

Imaging (SCI) Institute was recently formed within the Ssh&\lso, the School recently received the John E. and Marva
M. Warnock Presidential Endowed Chair for Faculty Innawatito support scholarship and creativity in the early caree

of an outstanding young faculty member. John Warnock isoemdler and president of Adobe.

Graduate students have access to hundreds of Unix and Wenddwvorkstations and to the more specialized equipment
that resides in the various research laboratories. Thigpemnt includes a 96 CPU SGI Origin 2000 with 8 Infinite
Reality Engines; a 200-node network testbed and emulasicititf; SGI ONYX2, Power Challenge, Power Onyx, and
Origin 200 computers; robot arms, mobile robots, and imagiizhtion and display systems; a variety of visual, hapti
and locomotory virtual environmentinterfaces; a profesal-quality video editing and teleconferencing facilaglvanced
graphics display workstations equipped with special-peegraphics hardware; and a collection of numericallyrodied
equipment used to produce physical prototypes of commenerated designs.

The University of Utah is committed to policies of equal ofpaity, affirmative action, and nondiscrimination. The
University seeks to provide equal access to its progranmgices, and activities for people with disabilities. Rezalle
prior notice is needed to arrange accommodations.

(This handbook is available onlinefat t p: / / ww. cs. ut ah. edu/ dept / handbooks.)
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M.S. and Ph.D. Admissions

The School of Computing conducts an active and well-fun@search program, which allows it to provide high-quality
graduate education and research experience to a seleg gfaueative and highly motivated graduate students. The
School of Computing offers the M.S. in Computer Science &edRh.D. in Computer Science degree programs. Most
graduate students are supported financially throughoirtgh#duate career via a combination of teaching assigtass
(TAs) and research assistantships (RAs). Our admissianslatds are high and competition for the limited number of
positions in the program is rigorous. Admission is based m®aluation of both an applicantcademic profileand
research potentialWe especially encourage applications from underreptedeninorities and women.

1.1 Required Application Materials

The following materials are required 8LL applicants to either the M.S. or Ph.D. programs, includiragsé wishing to
transfer into the program from another department at thedssity of Utah.

1. Application Form: Complete and return the School of Computing Applicatiordmission to Graduate School. It
is strongly encouraged that applicants use the on-line areb &t http://www.cs.utah.edu/dept/admissions/index.h
Otherwise, you should download a hardcopy of the form froensiime site; no forms will be mailed.

There is no application fee for applying to the School of Catimg. However, once a student is accepted into
our graduate program and decides to attend, the studergrigdguired to submit another application form to the
University of Utah. The application fee for the University$40 for domestic students and $60 for international
students.

2. Grade Reports and Transcripts: In accordance with the instructions on the application faemange to have two
copies of your transcripts sent to the School of Computingadliy from the issuing schools.

3. GRE Aptitude and Advanced Test: Applicants to the School of Computing at the University ohblimust take
the GRE General Examination. Those qualified to do so areesdsouraged to take an appropriate Subject Exam.
Examination scores must be sent to the School of ComputirigTts/- photocopies of scores will not be accepted.
Students should take the GRE exam sufficiently early to atlweir scores to arrive by the application deadline.
Applicants who hold an advanced degree in computer scienaaather technical field may petition to omit GRE
scores.
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4. Letters of Recommendation: Please obtain hardcopies of the forms for letters of reconaaéon at the same
web site as above. Arrange to have three letters of recomatiendsent directly to the School of Computing
Graduate CoordinatarWe strongly prefer that all recommendations be from cumeformer professors who have
a knowledge of the applicant’s abilities through classwankiependent study, and/or research. However, a letter
from a professional supervisor is acceptable if the supenis from a computer-related field and is qualified to
judge the academic and technical capabilities, charamtdrability of the applicant to perform researttis helpful
if letters for non-native English speakers address theiappt’s English skills.

5. Personal Letter: Send a one- to two-page letter to the School of CompuBireduate Coordinatgrdescribing in
depth your background, interests, and in particular, yeasons for wanting to pursue graduate studies in computer
science at the University of Utah.

6. TOEFL Scores: Applicants whose native language is not English must tak@ @EFL (Test of English as a Foreign
Language) and have the score reported to the School of Camgput

Note for foreign applicants: Letters of recommendation and your own personal letter ipeistritten in English.

1.2 Application Deadline Dates

Applicants are normally evaluated for admission effecliatt SemesteiSuch applications must be received at the Univer-
sity of Utah by January 15 of the academic year prior to thérel@start of studies. Exceptionally well qualified student
may be admitted starting Spring Semester with an applicateadline of October 1. Applications for entry effective
Summer Term are not accepted.

1.3 Addresses

Applicants should havall application materials (application form, transcripts, E5&cores, letters of recommendation,
TOEFL scores (if applicable), and personal letter) semtaty to the School of Computing at the address below. Questi
regarding the status of an application or regarding the edenscience graduate program in general should be serd to th
Graduate Coordinator.

Graduate Coordinator
University of Utah
School of Computing
50 S. Central Campus Drive, RM 3190
Salt Lake City, UT 84112-9205 USA
grad-coordinator@cs.utah.edu
(801) 581-8224

1.4 If You Are Accepted

Once you have received your letter of acceptance from the@ai Computing and decide to attend, be sure to notify
the School of Computing in writing regarding your intentimnmatriculate. You will then be required to submit another
application form to the University of Utah. The applicati@e for the University is $40 for domestic students and $60 fo
international students. If you are accepted with finand@l@btain a TA/RA Request form from the Graduate Coordinato
and return it promptly.

International Teaching Assistants (TAs who are not nafpesakers of English) must take either a Test of Spoken English
(TSE) or SPEAK test before beginning their first TA assignméepending on exam score, remedial instruction at the
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University’s English Language Institute may be requirettetnational Teaching Assistants are required to pastein
the ITA Workshop prior to their first semester. This is typlicheld during the two weeks prior to start of the semester.

1.5 Frequently Asked Questions

What kind of academic background is required?

Neither of the graduate programs (M.S. or Ph.D) is an emvglldegree. Although it is not necessary that you have a
B.S. in Computer Science, both degree programs assume grbackl in the core areas of computer science. If you don’t
have this background, you'll have to make it up once you staut graduate studies by taking appropriate courses. ®leas
note though that undergraduate courses are not supported hyition waiver program for graduate students. See tke ne
Chapter about the tuition waiver program.

Is there a GPA cutoff?

Yes a minimum GPA of 3.0 in undergraduate work is required. Matstlents accepted into the graduate program have
GPAs well above that level.

Is the GRE required?

Applicants araequiredto take the GRE General exam. Applicants who demonstrastegrdepth of knowledge through
GRE Subject exam will be given favorable consideration. $bkool of Computing prefers the GRE Computer Science
Subject exam, but will consider GRE Subject exams in othehrtieal specialities. Applicants who hold an advanced
degree in computer science or another technical field matygreto omit GRE scores.

Is there a TOEFL cutoff?

Yes, the minimum acceptable score is 260 (620 in the old,pagsed testing scheme). In addition, any non-native Engli
speaker who receives support as a teaching assistant rrersi and pass the appropriate University programs in spoken
English.

What is the application fee? Can it be waived?

There is no application fee for the School of Computing. Haevestudents who are accepted into the School’s graduate
program and decide to attend, must then submit an applicidgion to the University of Utah. The University application
fee is $40 for domestic applicants and $60 for foreign apgibms. It cannot be waived under any circumstances.

Is there anything else involved in the admission process bides sending my application to the School of Computing?

Yes, you must supply the School with three letters of reconaagion, academic transcripts, a personal statementiabffic
GRE scores, and TOEFL scores (if applicable). Your appboatannot be processed by the School's Graduate Studies
Committee until it is complete.

Can | get more information on the School or copies of the admisons forms electronically?

Yes. You can get copies of this handbook and all of the adorissiorms as well as detailed information about indi-

vidual researchers’ interests, ongoing research projecis recent technical papers via the School’'s World Wide Web
(WWW) server, located &ttt p: / / ww. ¢s. ut ah. edu. No admissions forms will be mailed; you must obtain them

electronically.

Do | have to contact a faculty member to support my admission?

No. Students are accepted to the School, rather than to dispesearch group, by a general admissions committee. Of
course, you should feel free to contact a research groupuityawe questions about their research. Once you begin your
studies here, you are encouraged to join a particular graugse/ research interests you at any time. Sending multiple
emails to faculty asking for support or looking to join a gpdeefore you are admitted does not advance the process.
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What are you really looking for in an applicant?

We are looking for applicants with strong academic backgdsuvho have demonstrated a potential to perform creative
and innovative research in the research areas represgntieel School of Computing.

Who should | contact if | have any questions?

Marilyn Gorder (gorder@cs.utah.edu), the Graduate Caoatdr.

1.6 Transfers Within the Graduate Program

The following section details School policy and proceduigscurrently matriculated School of Computing graduate
students who wish to change degree programs (M.S. to Ph.licewersa), and students who are about to complete a
degree program and wish to continue in another. All suchiegtdns will be reviewed by the Graduate Studies Committee
to ensure standards consistent with those applied to @agiplicants. The same admissions deadlines apply as fdeut
applicants (i.e., a student wishing to transfer from the Ndrf®gram for the Fall Semester must submit their applicatip
January 15).

1.6.1 Transfer into the Ph.D. Program

A student wishing to transfer to the Ph.D. program must stitiraifollowing material to the Graduate Studies Committee:

1. A*goal letter” explaining the student’s motives and d#siog the intended research area.

2. Letters from three current School faculty members supmppthe application. In the event that the applicant’s
supervisory committee has been formed, then at least omesé tetters must be from the chair of that committee.

3. A University of Utah transcript.

Applications will not be reviewed unless at the time of apalion the applicant has completed at least two academic
semesters of graduate study. Summer term does not coutig btk

1.6.2 Transfer into the M.S. Program

Students currently enrolled in the Ph.D. program who wistignsfer to the M.S. should make their request in writing to
the Director of Graduate Studies. Supporting letters froree faculty members expressing willingness to serve on the
student’s M.S. Supervisory Committee must also be provided



Information for Graduate
Students

The following summarizes the formal requirements and pitaces of the M.S. in Computer Science and Ph.D. in Computer
Science degree programs. Other pertinent information eaobtained from the bulletin of the Graduate School of the
University of Utah.

Many aspects apply to both the M.S. and Ph.D. degree progra@m@mputer Science. The M.S. degree requires a thesis,
and the Ph.D. degree a dissertation, to be completed andssfally defended before the degree can be awarded. (In the
discussion that follows, the term “thesis” is sometimesiuserefer to both.) Information that applies specificallyMdS.

and Ph.D. are discussed in separate sections.

Please see the Graduate Coordinator for additional mbtegarding administrative guidelines, procedures, arg. he
is the responsibility of the student to initiate procesdimg various forms; however, the School of Computing and the
Graduate School will try to help you in any way possible.

2.1 The Graduate Studies Committee

The functions of the Graduate Studies Committee are asisilo

. Oversee the graduate curriculum and make timely recordati&ms to the faculty on its findings.
. Execute the School graduate policy on admissions anddig@aupport.

. Make teaching assistantship assignments.

A W ON P

. Monitor the progress of all graduate students in the ScAdns monitoring relies on annual progress reports from
students and their advisors (supervisory committee chdite advisor of a student whose progress is questionable
will be invited to discuss the student’s situation with then@nittee. Appropriate actions according to accepted
School guidelines result from the student reviewing preces

During 2002-2003, the Committee consists of Professors Réstaker (Director), Al Davis, and Kris Sikorski.
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Information specific to a particular semester are on the GrtedStudies web paglet t p: / / www. ¢s. ut ah. edu/ gr ad-
st udi es.

2.2 The Graduate Admissions Committee

The Graduate Admissions Committee recruits new graduatkests and oversees the process by which they apply, are
admitted, and are accepted into the graduate programsndpR@i02-2003, the Graduate Admissions Committee consists
of Professors Ellen Riloff (Chair), Bob Kessler, Kris Sikkr, Konrad Slind, and Bill Thompson.

2.3 The Graduate Coordinator

The Graduate Coordinator is the point of contact for stusl@eeding help in the program with permissions, forms, or
guestions. The Graduate Coordinator for 2002-2003 is Mafdorder .

2.4 Financial Assistance For M.S. and Ph.D. Students

Assistantships and Fellowships

There are three types of financial aid available to graduatkests in the School of Computing. Teaching and research
positions are awarded on a semester-by-semester basihifigassistantships are provided by the School, whileareke
assistantships are awarded by individual faculty servigpeestigators on research grants and contracts. A third &
support is research fellowships (including traineeshithe terms of which vary.

The duties and benefits of School teaching and researchaarstsps are defined as follows:

1. Teaching AssistantshipA teaching assistant is a matriculated student employed 20 thours per week to assist
a faculty member in teaching. The teaching assistant isinedjto meet with students regularly in a classroom,
laboratory, or other instructional setting; to assist istinctional duties through lesson and materials premarzgtd
counsel students outside of the regularly scheduled ictstnal periods; and to evaluate and grade students’ work
to aid in the determination of final course grades. Tuitiovess supplement salary support.

2. Research Assistantshifphe Director of Graduate Studies assigns each researsheaddo a particular faculty mem-
ber based on mutual agreement of the faculty and studentdUthes assigned to a research assistant are consonant
with the student’s research interests and also useful tpribfessor’s research efforts. A research assistantship ca
be viewed as an internship, whereby the student learns lafigirey under faculty supervision. Research assistants
are employed up to 20 hours per week. A student wishing to l@s@arch assistant should inquire directly with
appropriate faculty sponsors. Tuition waivers supplersafery support.

Continuation of financial aid is dependent upon continuedmetent performance of teaching or research duties, as well
as satisfactory progress in the student’s program of study.

Research fellowships, such as those awarded by nationadi&tions, can be requested directly from the granting agenc
under the supervision of the Director of Graduate Studieaddition, the School annually nominates outstandinguatel
students for University Research Fellowships, as well lkmAships for certain categories of graduate students fsawate
corporations and federal agencies. In the past, studenikeiSchool have been awarded fellowships from NSF, DOE,
DARPA, ACM, AMOCO, Apple, ARO, ONR, and IBM.
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Summer Support

Faculty members who are conducting research projects biterstudents as research assistants from a half to arfud-ti
basis during the summer. Students interested in a summeirdament as a research assistant should make arrange-
ments directly with the appropriate faculty member. Theseaafew teaching assistantships available during the Summe
Semester.

Graduate Assistantship Duration and Pay Scales

Graduate student support is contingent upon satisfactogyress toward degree completion. The number of assikipats

in each semester depends upon available funding. The Swallbaolbotify students of appointments as early as possible
before the start of a semester. It is usually not possibleehkier, to notify students of their specific assignmentst {#ha
whether they will be an RA or TA) until the beginning of eaclnssster, as these decisions are based on class enroliment
figures. The table below gives the current pay scale for Sabfd@omputing graduate RAs and TAs at the customary 20
hour/week level. Undergraduate TAs are paid on a separattytsrale.

Description Level of Support
Student in M.S. program $1,400/mo
Student in Ph.D. program (pre-proposal)$1,400/mo
Student in Ph.D. program (post-proposgal$1,500/mo

An additional $75/mo is provided during the academic yeawteer the costs of student health insurance.

Full-time students who are employed by the University arengt from FICA (Social Security) taxes, and should file a
form to this effect. Students who are funded as RA's and TAEmd) the summer must register for the minimum of 3
required hours in order to be eligible for FICA exemptiongisiform is available from the School administrator or from
the Payroll office in 103 Park Building. A form must be filedchsemester to keep the exemption in effect.

Tuition Waivers

Tuition waivers are available to Teaching and Researchstessis working at least 20 but not more than 29.6 hours/week.
Tuition benefits are applicable to graduate-level couiises,those numbered 5000 and above, that contribute tathe s
dent’s degree course requirements. Any student wishingki® an undergraduate-level course will have to pay tuition f
that course. Students must take between 9 and 12 semestsithoeiceive a full tuition waiver.

By Graduate School policy, tuition waivers are limited tafeemesters for M.S. students. Students entering the Ph.D.
program with a master’s degree in Computer Science areelihtit six semesters of tuition waiver support. Ph.D. stuglent
entering without a master’s are limited to ten semestemsittbh waiver support. Ph.D. students with a master’s degre
other areas must petition for ten semesters of tuition waupport when entering the program. See the Graduate School
Bulletin for additional requirements.

Procedures for Applying for Financial Assistance

Qualified full-time graduate students are eligible for fio@ahaid in the form of teaching assistantships or reseassisa
tantships as described above. For incoming students, acfalassistance application form can be obtained in the &@cho
of Computing as well as from the Graduate Fellowship Office Bark Building. A completed application should be
submitted directly to the School of Computing by Februargrdid to commence the following Fall Semester.
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2.5 Transfer Credit

2.5.1 All Students

A student may not count more than eight semester hours ofmatriculated graduate work toward any graduate degree
unless the student’s registration for more than eight semé®urs is specifically approved in advance by the School
Director and the Dean of the Graduate School. Graduate eptiaken as an undergraduate at the University of Utah
cannot be counted towards a degree program unless a pébitigraduate credit was filed with the University’s Registra
at the time the course was taken.

Students who have done graduate study at other instituti@ystransfer up to 6 credits to the University of Utah. The
following guidelines apply:

1. The courses must bmona fidegraduate level class work (e.g., independent study is drcly with grade B- or
better.

2. Students must be able to show that the course work was axsadt any other degree.

3. Quarter hours are converted to equivalent semester hyuas.66 multiplicative factor (e.g., 9 quarter hours = 6
semester hours).

4. Approval of each course is granted by the student’s sigmgwcommittee and graduate studies. Course appropri-
ateness is determined by consideration of course contdrtharstudent’s declared research area.

5. Approved courses are certified by a transfer credit form.

6. Approval of a course taken elsewhere for transfer crembischot imply fulfillment of any specific required course.
For more information on this see Sections 2.9 and 2.10.

2.5.2 Ph.D. Students

Ph.D. students may count up to 20 hours of coursework frorrgfaduate degrees toward the coursework requirements
associated with the program of study. The following guidketi apply.

1. Approved courses are certified by inclusion on the stuslenbgram of Study for the Ph.D. Degregll coursework
on the program of of study is subject to approval by the sttislsapervisory committee and the Director of Graduate
Studies. The Program of Study must be submitted by the erteafttident’s second semester of study.

2. Approval of courses taken elsewhere cannot be countedtlyitoward the core course requirements, and they do
not affect the qualifying exam requirements. Some studeatselect to complete a course at Utah even though they
may have taken a comparable course elsewhere, to aid inrptepefor these exams.

3. Approval of courses taken elsewhere has no effect on tsifyef Utah residency requirements (see Section 2.10).

2.6 Leave of Absence Policy

If a student does not plan to take classes during a fall ongmémester, a leave of absence must be requested. Coetact th
Graduate Coordinator for the proper form.
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2.7 GPA Requirements

Students are required to meet minimum grade and GPA regeir&=nfior their classes. Classes on the Program of Study
must have a course number of 5000 or above. Students areaédoiearn a grade of B- or better in every class on the
Program of Study, and must maintain an overall GPA of at I8#ksin those classes. Students are required to earn a grade
of B or better in any required class, and achieve an overall &.5 in required classes.

2.8 Course Load

Full-time graduate students in the School of Computing adgénarily requested to register for 12 hours, which inckide
regular courses, seminars, and research credits as ajpeofdihis is especially the case for students being suppeit
research or teaching assistantships.

Graduate School policy dictates that a graduate studentradwives a full tuition waiver during any semester in which
he or she holds an assistantship, fellowship or trainedshgxjuired to register for at least nine semester hourkiding
thesis research and seminars.

All teaching assistants, as well as students receivingdeship or traineeships stipends, are required to regist€2$ 6930
(Computer Science Seminar).

Students must be registered for at least three hours persgemexclusive of summer semester, in order to remain in a
graduate degree program. Students who do not maintaimemnts registration and who have not been granted a leave of
absence by the Graduate School are subject to being dischfrogn the degree program.

Students must be registered for at least three semestes Hoting the semester of the student’s thesis defense. Once a
student has passed the thesis defense, the student does@dd hegister the next term if within the 90-day period tmtu
in the final thesis.

2.9 The M.S. Degree in Computer Science

The M.S. in Computer Science is a research degree offeredghrithe Graduate School. A student who has been accepted
by the Graduate School is formally admitted to candidacytiier M.S. degree at the recommendation of the student’s
supervisory committee. Admission to candidacy occurg #fiee student:

e Forms a supervisory committee,
¢ Files an approved Program of Study form,
e Passes the comprehensive examination, and

e Submits an approved thesis proposal.

An application for candidacy must be submitted to the Gréel@ahool no later than the last day preceding the semester
of graduation. For the degree to be conferred, the approvegr&m of Study form must be completed and the thesis
completed and publicly defended.

Each of these steps is described below. Most of the steplv@gompleting and submitting a properly signed form. Forms
and assistance are available from the Graduate Coordinator
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Supervisory Committee.An M.S. committee consists of three members. A committeie&fly consists of School faculty,
but may include one qualified external member. The commstteelld be formed by the second semester of enrollment in
the M.S. program.

Any School of Computing regular faculty member may serve asi@ervisory committee chair. Research or adjunct
faculty may chair supervisory committees if accorded thailpge by the regular faculty. Individuals who are nottéty
members may serve on supervisory committees if nominatélebsegular faculty on the committee, and endorsed by the
Graduate Studies Committee and School Director.

Final approval of all supervisory committees must be gmubilethe Dean of the Graduate School. M.S. students must
form this committee by the end of the second semester of salithpugh a committee may be revised later by petition to
the Graduate Studies Committee.

Required Courses. For the M.S. program the School of Computing expects incgmindents to have demonstrated a
basic understanding of fundamental concepts in Compuien&e. The curriculum requirements for M.S. students are
designed to ensure that all students who receive an M.Seddgve a working knowledge of those topics in computer
science that are deemed fundamental by the faculty. Thipdses a basic education in the core areas of computer scienc
and a deeper education in one or more areas in which theyavftbpm research. A core area illuminates the ways that most
applications are designed and implemented, examines tievaee and software systems that are needed to execute the
applications, and analyzes the resulting performancedf applications. M.S. students are required to completesesu

in each of these areas.

To satisfy these goals M.S. students must take the follongggiredcourses:

e CS 6100 (Foundations of Computer Science)
e CS 5460 (Operating Systems)
e CS 6810 (Advanced Computer Architecture)

M.S. students are required to earn a grade of B or better im@abese 3 required classes, and achieve an overall GPA of
B+ (numerical equivalent) in those classes.

Student my obtain a waiver for any of these required courgedelmonstrating prior knowledge (e.g., completion of a
similar course taken at another University). This waiveshi$ained by petitioning the Graduate Studies Committe@ Th
waiver procedure should be initiated by first contacting@naduate Coordinator.

Program of Study. Course work listed on the approved Program of Study form mussist of at least 30 semester hours
of graduate course work and thesis research. At least 6 semmesirs of thesis research (CS 6970) and 20 semester hours
of graduate course work must be included.

CS courses on the Program of Study must be numbered 6000we,ab@luding research credits (CS 6970); or they must
be required courses. Of the required 20 semester hours, &ipriay be in graduate courses outside of CS. At least one
course in the Program of Study must be a CS course numberé&ddCibove, excluding independent study, seminars,
research credit, and required courses.

At least 24 semester hours must be completed in resident atutle University of Utah. Students must be registered for
a minimum of 3 semester hours during the semester in whicthtésis is defended.

Independent study (CS 6950 and CS 7950) can be included iRrttgram of Study for the M.S. degree. Independent
study for M.S. students will be allowed only when the projectelf-contained and independent of thesis research.s€our
CS 6930 (Computer Science Seminar) may not be applied totivse requirements of the M.S. degree program.

A student may register for CS 6020 if that student writes aruliphes a peer-reviewed article based on research pextbrm
in the University of Utah School of Computing. The contribuatof the student to the article should be equivalent to that
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conferred by first authorship. The paper should be publigihadespectable outlet. It is the responsibility of the sttt
advisor to determine whether the student has made such @btoian, and whether the outlet is of sufficient quality.igh
paper must be accepted for publication prior to the end o$étend year of study.

The Program of Study form should be filed with the School ingbeond semester of study and with the Graduate School
prior to taking the comprehensive examination. The Progr&8tudy form must be submitted to the Graduate School by
the last day of the semester preceding the semester of diaulua

Thesis Proposal.The student should prepare and receive approval for a thesgosal by the end of the third semester
of study (not counting summers). A copy of the thesis propwsest be in the student’s file. For guidelines on preparing
proposals, consuliscussion on Ph.D. Thesis Proposals in Computing Scidncd, C. Lauer. Copies are available from
the Graduate Coordinator or from the Thesis Editor. Theish@®posal must be approved at least one semester prior to
the semester of the thesis defense.

Comprehensive Examination. The comprehensive examination for M.S. students is coujplétle thesis proposal. It
consists of an oral examination on the thesis proposal asehreh area in a very broad sense. This examination is
administered by the student’s supervisory committee andldhbe completed by the end of the student’s third semester
of study (not counting summers) as a graduate student indgheds The examination should serve as the defense of the
student’s thesis proposal as well as to establish compeiartbe research area. The examination must be completed at
least one semester prior to the semester of the thesis defens

Completing Program of Study. An M.S. student is expected to devote the necessary timeutses and research in order
to make satisfactory progress toward the degree. Satisfagtogress includes personal participation in the reteand
teaching environment of the School on a day-to-day basis.

A full time student working on an M.S. program is expected emnplete the degree requirements within two calendar
years. Beyond this period a student generally does notvegeaduate financial support from the School, and the tuitio
waiver does not apply. A student must petition the Graduaidi€s Committee to continue beyond the third year. The
Graduate School limits M.S. programs to four years.

The requirements for the thesis defense and thesis are comvitiothe Ph.D. program, and are discussed in a later section

2.10 The Ph.D. Degree in Computer Science

The Ph.D. in Computer Science is a research degree offeredgh the Graduate School. It is awarded to a candidate
who has demonstrated breadth in the areas represented Bylioel of Computing in general, and depth in a research
specialty within the School of Computing. The latter is dsiteid through the writing and defense of a dissertation that
reports substantial original contributions in an approaezh of research.

A student who has been accepted by the Graduate School ialfgradmitted to candidacy for the Ph.D. by the University
at the recommendation of the student’s supervisory coramithdmission to candidacy occurs after the student:

Forms a supervisory committee,

Files an approved Program of Study form,

Completes the core course requirements,

Passes the written portion of the qualifying examination,

Passes the oral portion of the qualifying examination, and
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e Submits an approved dissertation proposal.

An application for candidacy must be submitted to the Grégl@ahool no later than the last day preceding the semester
of graduation. For the degree to be conferred, the approregt&m of Study form must be completed and the dissertation
completed and publicly defended.

Each of these steps is described below. Most of the stepl@eompleting and submitting a properly signed form. Forms
and assistance are available from the Graduate Coordinator

Supervisory Committee. Each student forms a supervisory committee whose membats the student’s research pro-
gram. The committee conducts the student’s written qualifgxamination, oral qualifying examination, and disgtéon
defense. A Ph.D. supervisory committee consists of fivelfparembers. At least three faculty members must be from the
School, and at least one member from outside the School op@tiny. Any School of Computing regular faculty member
may serve as a supervisory committee chair. Research anadpculty may chair supervisory committees if accorded
that privilege by the regular faculty. Individuals who aret faculty members may serve on supervisory committees if
nominated by the regular faculty on the committee, and esatbby the Graduate Studies Committee and School Director.

Final approval of all supervisory committees is granted iy Dean of the Graduate School. Students must form this
committee by the end of the second semester of study, althaugpmmittee may be revised later by petition to the
Graduate Studies Committee.

Required Courses.Ph.D. students must demonstrate core knowledge in comgeitarce by passing 5 specified courses,
prior to the start of their fifth semester of study, with gradéB or better in each course and an overall GPA in the spdcifie
courses greater than 3.5. The specified courses consist&f@X Foundations of Computer Science), CS 5460 (Operating
Systems), and CS 6810 (Advanced Computer Architecture$, o of the following four courses: CS 5470 (Compiler
Principles and Techniques), CS 6480 (Data Communicatindd\etworking), CS 6520 (Programming Languages and
Semantics), and CS 6210 (Advanced Scientific Computingin@sdt 9 credits of the 27 semester hours of regular graduate
course work required of Ph.D. candidates can consist ofteeified courses listed above.

Students may ngtlace oubf this requirement by substituting or transfering coufsas other institutions. However, with
approval of the Graduate Studies Committee, a student nmgcoes one or more of these courses with a more advanced
course in the same or related subject areas. Substituteemonmnust be “regular” classes with exams and/or assignpments
seminar, readings, or independent study classes. The @&m8tudies Committee has a list of pre-approved substitsiti
given in in Figure??. Other substitutions require approval ahead of time. Mdtiat a student must have 5 distinct courses
that satisfy the Ph.D. course reqiurements. Each advarm@de can be offered as a substitute for only one required
course.

Program of Study. Course work listed on the approved Program of Study form romstprise at least 50 semester hours
of graduate course work and dissertation research, exelogindependent study. Graduate course work applied tbwar
an M.S. degree may be included. At least 14 semester houiss#rthtion research (CS 7970) and 27 semester hours of
graduate course work must be included. Up to 20 hours of gitadevel coursework already applied to other degrees may
be used in the program of study. See Section 2.5 for morerirdtion on this.

CS courses on the Program of Study must be at the 6000 levddaweaexcluding independent study, seminars, and
research credits. Of the required 27 semester hours, up wytmgraduate courses outside of CS.

Neither courses CS 6930—-CS 6944 (Computer Science Seimaridependent study (CS 6950 and CS 7950) can be
included in the Program of Study for the Ph.D. degree.

One year of study must be spent in full-time residency at thev&fsity (i.e., the student must enroll for a minimum of
nine hours per semester for two consecutive semesters, suaptionally excluded). After the residency requirement i
fulfilled, registration for three semester hours of CS 790.D. Dissertation Research) is considered a full load.
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A student may register for CS 6020 if that student writes araliphes a peer-reviewed article based on research pastbrm
in the University of Utah School of Computing. The contribatof the student to the article should be equivalent to that
conferred by first authorship. The paper should be publighadespectable outlet. It is the responsibility of the shits
advisor to determine whether the student has made such @beian, and whether the outlet is of sufficient quality.igh
paper must be accepted for publication prior to the end o$étend year of study.

The Program of Study form should be filed with the School ingdeond semester of study and with the Graduate School
prior to taking the qualifying examination. The Program aic form must be submitted to the Graduate Records Office
no later than the last day of the semester preceding the semoégraduation.

Dissertation Proposal.The student should prepare and receive approval for a thsiserproposal by the end of the sixth
semester of study (not counting summers). A copy of the ditsen proposal must be in the student’s file. For guidaline
on preparing proposals, consbliscussion on Ph.D. Thesis Proposals in Computing Scidnckl. C. Lauer. Copies are
available from the Graduate Coordinator or from the Thesi$dE The dissertation proposal must be approved at least
one semester prior to the semester of the dissertationsiefen

Qualifying Examination. After passing the Comprehensive Examination, all Ph.Ddestts must pass a Qualifying
Examination, as specified by the Graduate School. The QuaiExam consists of a written part, to be conducted first,
and an oral part.

The written part of the Qualifying Examination will coveetbandidate’s general area of specialization in sufficiepthito
demonstrate his/her preparation for conducting Ph.Deti@search. Each member of the student’s supervisory ctie@mi
will contribute one or more questions to this exam. The suipery committee will provide a written evaluation of this
part of the exam, including an indication of whether or n@ student will be allowed to proceed to the oral part of the
Qualifying Examination.

The oral part comprises the dissertation proposal defeAsehe supervisory committee’s option, it may also include
follow-up questions relating to the written part of the exakth members of the supervisory committee should certifytth
the proposal is ready to be defended prior to conductingthigpart of the Qualifying Exam.

Students should pass their Qualifying Examination by the ehtheir sixth semester of study, not counting summer
enrollment. The Qualifying Examination must be completedass than one semester prior to defense of the dissertation

Completing Program of Study. A Ph.D. student is expected to devote the necessary timairse®and research in order
to make satisfactory progress toward the degree. Satisfagtogress includes personal participation in the reteand
teaching environment of the School on a day-to-day basis.

Dissertation. The completed dissertation must be published either inntsety (through a legitimate publisher of the
student’s choice or through University Microfilms) or as enenore articles accepted for publication in approved syl
journals. An abstract of each dissertation must be puldigh&niversity Microfilms’ Dissertation Abstracts Interti@nal.
Other requirements are common with the M.S. degree prognahaie discussed below.

2.11 M.S. Thesis and Ph.D. Dissertation Requirements

The supervisory committee must give preliminary approvahe thesis or dissertation prior to the defense. The defens
can be scheduled after this approval. To schedule the defenatact the Graduate Coordinator. Students are strongly
encouraged to schedule the defense during a regular caliocgiot.

The student must provide one copy of the thesis or dissentadi the chair of the supervisory committee at least three
weeks before the defense, and one copy to each of the othenitte® members at least two weeks prior to the defense. A
complete draft of the thesis or dissertation must be dediyés the Graduate Coordinator one week prior to the annaunce
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time of defense. This copy will be made available for pubticess. Students are encouraged to place an additional copy
on the School of Computing web pages at least one week prtbetannounced time of defense.

After successfully defending the thesis or dissertatio@ student must obtain approval from the Final Reader (#lyithe
supervisory committee chair), School Director, and DeathefGraduate School. A draft of the final thesis or dissentati
must then be presented to the Thesis Editor. Successfulletorpof the defense must be reported to the Graduate School
at least four weeks before the last day of examinations irfitteé¢ semester. Students should also read the document
regarding copyright notices provided by the School andatedheir intentions regarding granting the School thetrigh
photocopy the thesis or dissertation before notifying theddate Coordinator of completion of the defense.

The student has one month after the defense to make anyorevigrior to submitting the thesis or dissertation to the
Graduate School Thesis Editor. There will be at most two taalthl months to complete any changes required by the
Thesis Editor before final acceptance. If either of thesalli®es are not met, the candidate must redo the oral defense.
The final thesis or dissertation must be filed one week befarend of the semester of graduation.

Students are expected to offer each committee member a lmmyoydof the thesis or dissertation once it is completed.
Detailed policies and procedures concerning the thesisseedation are contained in “A Handbook for Theses and Dis-
sertations” published by the Graduate School.

2.12 Thesis or Dissertation Copyright Policy

The School of Computing has a fiduciary interest in seeingthigaresults of its research programs are widely dissemmihat
so that other researchers and the public as a whole can bembfg is especially true for work supported in part by
governmental agencies. Copyrighting of a thesis or diggert, without making any provision for its legal reprirgin
severely limits the dissemination of research resultslsti enakes it difficult for the School to handle requests fquies

of theses or dissertations received from other univessitieesearchers.

The School of Computing encourages distribution of thesdsdéssertations in any of the following ways:

e Through an appropriate agreement with University Microdilrinc., that allows them to reproduce the thesis on
request (this option is only open to Ph.D. dissertationk@present time).

¢ Give permission to the School to have the thesis or dissentedproduced upon request, with the School allowed to
recover its costs of reproduction and distribution.

e Furnish the School with the address of the person, agencpropany that will handle the distribution of the thesis
or dissertation.

2.13 The M. Phil. Degree

This degree requires the same qualifications for admissidrsaeholarly achievement as the Ph.D, but does not require a
dissertation and requires 54 semester hours of course Wbnregulations covering the Ph.D. degree apply to the M.Phi
degree. This degree, like the Ph.D. degree, is a terminatdeg student cannot be a candidate for both degrees inishe th
School. The School considers applications for admissigheédvl.Phil. program only from students already matricudate

in the Ph.D. program.



Computing Facilities

The School of Computing provides state of the art computawlifies for both instructional and research use. Both
facilities share a common network infrastructure that iseobon an ATM fabric running at OC-12 (622 Mbps) and that
provides desktop connections at speeds ranging from Fhastrigt (100 Mpbs) up to Gigabit Ethernet where necessary.
The School’'s network attaches via an OC-12 connection tlirez the campus OC-48 ATM mesh, which in turn routes
traffic to Abilene (Internet 2), vBNS, and the Internet.

In addition to the shared network infrastructure, the cared®l of Computing facility supplies many centralized sees,
including shared disk space (4 Terrabytes), time, webftgi,firewall, backups, printing resources, and email. Most
services run on Solaris-based hosts, ranging from Ultra th0an Enterprise 5000. Several large-scale Solaris andLin
machines are also made available for general use.

The instructional computing facility includes over 180 ¥rliinux, and Windows-based machines. Most of these mashine
are organized into three laboratories and the remaindesitaiged in graduate student offices. The NT Lab in EMCB 210
includes approximately 90 Pentium lI-based PCs. The @putrclassroom in MEB 3225 contains 30 Pentium lll-based
PCs arranged into a classroom configuration. The CES/GradnLSIEB 3161 contains nine SGI workstations. Students
in the School of Computing also have access to the Collegagiieering Workstation Laboratory, which consists of five
servers, more than 100 Sun workstations, and approxima@elynux workstations.

The research computing facility is a heterogeneous mix ef 80 machines, including SGI, HP, Sun and Intel-based
hardware. The research computing facility includes majbotatories devoted to computer-aided design and graphics
computer systems, asynchronous digital systems and VbBatics and vision, scientific computing and imaging, and
information retrieval and natural language processinges€hresearch laboratories contain a wide array of spesializ
equipment, including

e an SGI Origin 3800 (32 processors);

e an SGI Origin 2000 Reality Monster (96 processors, 8 IR hgads
e a 200-node network testbed and emulation facility;

e an SGI Power Onyx (14 processors, 2 RE2 heads);

e a multi-source nonlinear video editing environment;

e areal-time signal processing lab;

15
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an image analysis lab;

equipment for various types of custom hardware design;

a Sarcos Dextrous Arm, Utah/MIT Dextrous Hand, and PUMA 5#bts; and

a Sarcos Treadport locomotion interface, several SendPlidetom haptic interfaces, Fakespace Responsive Work-
bench, nVision Datavisor HiRes, and a variety of positi@atkers.

The College of Engineering operates a research-scaleratégfcircuit (IC) fabrication facility that is used extaregly

by the School of Computing. Equipment for testing and demgygoth internally and externally fabricated circuits is
housed in an integrated circuit testing facility that ciméastate-of-the-art HP, Tektronix and Micromanipulatetcenated
IC testing equipment.



Computer Science Courses

The number and title of each course is followed by the numbsemester hours it carries, the semester(s) during which it
is taught (F=fall, S=spring, U=summer), its prerequisitisscorequisites, and any courses with which it is crosed.

Where a course has both a 5000- and 6000-level number, tH&180€l version is intended for undergraduate and the
6000-level version for honors and graduate students. Thevénsions of the class will meet together, but extra work wil
be expected of honors and graduate students.

Current class schedules and registration informatoa available on line.

1000 Engineering Computing(3, FS) Coreq.: CP SC 1010, MATH 1210

Meets with CP SC 1001. Introduction to programming prireg@nd engineering problem solving via computational
means using MATLAB (during the first half of the semester) @dluring the second half of the semester). Decom-
position of programs into data representations, funcfiand control structures. Clean programming practices are
emphasized. The MATLAB portion of the course focuses on tin@lémentation of physically-based models, data
visualization via plotting, and selected numerical tegess. The C portion of the course introduces basic syntax
and special features of the language for engineering imgh¢ations.

1001 Engineering Computing using MATLAB (1.5, FS) Coreq.: CP SC 1010, MATH 1210

Meets with CP SC 1000. Introduction to programming prireg@nd engineering problem solving via computational
means using MATLAB. Decomposition of programs into datarespntations, functions, and control structures.
Focus on the implementation of physically-based model dsualization via plotting, and selected numerical

techniques. Clean programming practices are emphasiZéds i a half-semester course that meets with CP SC
1000.)

1010 Introduction to Unix (0.5, FSU)

An introduction to the Unix workstations used in the CollaegfeEngineering CADE Lab. Topics include the X
Windows system, Unix shell commands, file system issuesetliing with Emacs, accessing the World Wide Web
with Netscape, and electronic mail. Self-paced coursegusitine teaching aids.

http://www.acs.utah.edu/prod/bin/student

17
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1020 Introduction to Programming in C++ (3, U)
An introduction to essential programming concepts using.G-aboratory practice.

1021 Introduction to Programming in Java (3, FSU)

An introduction to essential programming concepts using.Jd aboratory practice emphasizes object-oriented
techniques and web-based application design.

1040 Creating Interactive Web Content(3, FSU)

Introduction to the essentials of web page design and ebjgéented programming through the use of HTML and
JavaScript to create interactive web pages. It is appripiga any student who is comfortable using a computer to
write a paper and browse the Web. This is a 100% online cobegecin be completed on any computer equipped
with a recent version of Netscape Communicator or Internptdter.

1050 Social Aspects of a Digital World2, S)

Social and policy aspects of computing, beginning with aenwof the history and technology of the Internet. Pri-
vacy, intellectual property, ethics, electronic commeaza computer crime. Concurrent enrollmentin a companion
1000-level discussion course (such as CP SC 1051) is refjuire

1051 Introductory Discussion of Social Aspectél, S)

The combination of CP SC 1050/1051 is appropriate for angesttiwho is already comfortable using a computer
to write papers and explore the Web.

1950 Independent Study(1 to 4)
1960 Special Topicgl to 4)

2000 Introduction to Programming in C (4, F) Coreq.: CP SC 1010

Introduction to essential programming concepts using @obgosition of programs into functional units; control
structures; fundamental data structures of C; recursignashic memory management; low-level programming.
Some exposure to C++. Laboratory practice. (Intended far@8/CE majors).

2010 Introduction to Computer Science I(4, FS) Coreq.: MATH 1210, CP SC 1010

The first course required for students intending to majobimputer science and computer engineering. Introduction
to the engineering and mathematical skills required tacéffely program computers, and to the range of issues con-
fronted by computer scientists. Roles of procedural and dbstraction in decomposing programs into manageable
pieces. Introduction to object-oriented programming.eBstve programming exercises that involve the application

of elementary software engineering techniques.

2020 Introduction to Computer Science 11(4, FS) Prereq.: CP SC 2010

The second course required for students intending to majeomputer science and computer engineering. In-
troduction to the problem of engineering computationatefficy into programs. Classical algorithms (including
sorting, searching, and graph traversal) and data stesf{including stacks, queues, linked lists, trees, hadhgab
and graphs). Analysis of program space and time requirené&nttensive programming exercises that require the
application of elementary techniques from software ergying.

2100 Discrete Structureq3, FS) Prereq.: CP SC 2010

Introduction to propositional logic, predicate logic, fimal logical arguments, finite sets, functions, relationduic-
tive proofs, recurrence relations, graphs, and their apfitins to Computer Science.

2950 Independent Study(1-4)

2960 Special Topicg1-4)
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3050 Social Aspects of a Digital World2, F) Prereq.: Programming proficiency

Social and policy aspects of computing, beginning with aenwof the history and technology of the Internet. Pri-
vacy, intellectual property, ethics, electronic commeasa computer crime. Concurrent enrollmentin a companion
3000-level discussion course (such as CP SC 3051) is reljiMet offered 2002—-03.)

3051 Intermediate Discussion of Social Aspectd, F) Prereq.: Programming proficiency

The combination of CP SC 3050/3051 is appropriate for sttsdeho have an understanding of computing technol-
ogy comparable to that of a newly-admitted computer sciemajer. (Not offered 2002—-03.)

3100 Models of Computation(3, S) Quantitatively Intensive B.S. Course. Prereq.: CR82D, CP SC 2100
Models of sequential computation, including finite-staiaata, push-down automata, and Turing machines.

3200 Scientific Computation(3, F) Prereq.: CP SC 2020, MATH 2250

Scientific computation relevant to computer science andneeging; floating-point arithmetic, systems of linear
equations (direct and iterative techniques), nonlineaa#qgns (univariate and multivariate), interpolation afifd
ferentiation (divided differences), integration (mecicahand Gaussian quadratures, optimal quadratures)p=ippr
mation by spline functions (natural splines and B-splingsimality of splines).

3500 Software Practicg4, FS) Prereq.: CP SC 2020

Meets with CP SC 5010. Practical exposure to the processeating large software systems, including require-
ments specifications, design, implementation, testing, raaintenance. Emphasis on software process, software
tools (debuggers, profilers, source code repositorieshtasesses), software engineering techniques (time man-
agement, code and documentation standards, source coggema@nt, object-oriented analysis and design), and
team development practice. Much of the work will be in groapsd will involve modifying preexisting software
systems.

3505 Honors Software Practicd4, F) Prereq.: CP SC 2020

Practical exposure to the process of creating large sadtegstems, including requirements specifications, design,
implementation, testing, and maintenance. Emphasis dawa process, software tools (debuggers, profilers,
source code repositories, test harnesses), softwareesngig techniques (time management, code and documenta-
tion standards, source code management, object-orienédgksis and design).

3510 Advanced Algorithms and Data Structureg4, FS) Quantitatively Intensive B.S. Course. Prereq.: CR2820,
CP SC 2100

Meets with CP SC 5020. Study of algorithms, data structuaed, complexity analysis beyond the introductory
treatment from CP SC 2020. Balanced trees, heaps, hasi,tatsleg matching, graph algorithms, external sorting
and searching. Dynamic programming, exhaustive searcaceSgnd time complexity, derivation and solution of
recurrence relations, complexity hierarchies, reduitypiNP completeness. Laboratory practice. (Not offerell Fa
2002))

3520 Programming Language Concept€3, F) Prereq.: CP SC 3500, CP SC 3510

Ideas behind the design and implementation of programnainguages. Syntactic description; scope and lifetime
of variables; runtime stack organization; parsing andrabssyntax; semantic issues; type systems; programming
paradigms; interpreters and compilers.

3700 Fundamentals of Digital System Desig(¥, S) Quantitatively Intensive B.S. Course. Cross-listedECE 3700.
Prereq.: CP SC 2010, PHYCS 2220

Techniques for minimizing logic functions and designingeoon combinational circuits such as decoders, selectors,
and adders. Synchronous and asynchronous sequentiatirstate diagrams, Mealy and Moore circuits, state
minimization and assignment. Use of software tools forglesininimization, simulation, and schematic capture.
Implementation with MSI, LSI, and field programmable gat@ags. Laboratory included.
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3710 Computer Design Laboratory(3, F) Cross-listed as ECE 3710. Prereq.: CP SC/ECE 3700CZPCE 3810
Student groups design, build, and test a programmable@lsuith as a computer or calculator.

3720 Analog & Digital Interfacing with Microprocessors & Mi crocontrollers (4, S) Cross-listed as ECE 3720. Pre-
req.: CP SC/ECE 3700

Fundamentals of digital-to-analog (D-to-A) and analogiigital (A-to-D) circuits, relays, stepper motors, and-di
ital switches. Interfacing digital and analog circuits torgputers and micro-controllers. Laboratory included.

3810 Computer Architecture (4, FS) Quantitatively Intensive B.S. Course.  Crossdists ECE 3810. Prereq.:
CP SC 2020

An in-depth study of computer architecture and design, fodgital logic to operating systems, including topics
such as pipelining, memory systems, parallel and seriaheonication, and interrupts. Performance measures and
compilation issues. Computer architectures includingRISISC, stack, and parallel.

3950 Independent Study(1-4)
3960 Special Topicg1-4)

3991 Computer Engineering Junior Seminar(0.5, F) Cross-listed as ECE 3991. Prereq.: CE major status

Presentation from faculty and industry representativedigouss trends in computer engineering, professionalism,
ethics, the impact of engineering in global and societateds, lifelong learning, and contemporary issues.

3992 CE Prethesiq40.5, S) Cross-listed as ECE 3992. Prereq.: CP SC/ECE 3®i&or status

Students do necessary library research, develop writidgspaaking skills, and prepare and present a senior thesis
proposal.

4010 Teaching Introductory Computer Sciencg1, FS) Prereq.: Permission of instructor

Issues confronted by undergraduate teaching assistaimtsaductory computer science courses, including leading
lab sections, conducting office hours, grading assignmentamunicating with students. Each student must cur-
rently be an undergraduate teaching assistant in the Soh@@mputing. May be taken for credit up to three times.

4400 Computer Systemg3, S) Prereq.: CP SC 3500, CP SC 3810

Introduction to computer systems from a programmer’s pointiew. Machine level representations of programs,
optimizing program performance, memory hierarchy, limkiaxceptional control flow, measuring program perfor-
mance, virtual memory, concurrent programming with thepagétwork programming.

4500 Software Engineering Laboratory(3, S) Prereq.: CP SC 3500, CP SC 3510, senior standing in G@mBcience

Development of significant software systems by small stugesups, with emphasis on applying sound, disciplined
software engineering practice.

4540 Web Software Architecture(3, S) Prereq.: CP SC 3510

Software architectures, programming models, and progiagenvironments pertinent to developing web applica-
tions. Topics include client-server model, multi-tiertgedre architecture, client-side scripting (JavaScriggyyver-
side programming (Servlets and JavaServer Pages), compause (JavaBeans), database connectivity (JDBC),
and web servers.

4550 Simulation(3, F) Prereq.: CP SC 3500, CP SC 3510

Basic simulation modeling, modeling complex systems,djaisibability and statistics for simulation, building \éli
simulations, random numbers, and output data analysish Bistrete event and continuous simulation may be
covered.
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4710 Computer Engineering Senior Projec{3, F) Cross-listed as ECE 4710. Prereq.: CP SC/ECE 37100IFCE 3720,
senior standing in Computer Engineering

Students design a microcomputer system that includes RANR@M, and I/O devices. Capstone project for com-
puter engineering majors. Formal written reports, one arenooal presentations.

4950 Independent Study(1-4)
4960-4964 Special TopicEl—4)

4970 Bachelor’s Thesig3) Prereq.: Senior standing in computer science

Only students who have previously worked with a faculty menih a research group may register for Bachelor’s
Thesis credit, and then only with the permission of the fgcodember. An undergraduate thesis is a publication-
quality description of work done in previous semesters. Atiaimum a thesis must be published as a technical
report; ideally, it should be submitted to a conference arjal. A Bachelor’'s Thesis is intended as an alternative to
the senior Software engineering Laboratory for students are headed for graduate school.

4991 CE Senior Thesis (2, F) Cross-listed as ECE 4992. Prereq.: CP SC/ECE 3992mmdwaed senior thesis proposal
Students work on original senior thesis project.

4992 CE Senior Thesis 1I(2, S) Cross-listed as ECE 4992. Prereq.: CP SC/ECE 4991

Students work on original senior thesis project, make ahppesentation at the annual student technical conference,
and prepare and submit their senior thesis for approval.

4999 Honors Thesis/Project3) Upper-division Communications/Writing
Restricted to students in the Honors Program working om thenors degree.

5010 Software Practicg4, FS) Prereq.: CP SC 2020 and permission of instructor

Meets with CP SC 3500. This course is for graduate studeois fither than the School of Computing. Practical
exposure to the process of creating large software systeahsding requirements specifications, design, implemen-
tation, testing, and maintenance. Emphasis on softwareepsp software tools (debuggers, profilers, source code
repositories, test harnesses), software engineeringitpeds (time management, code and documentation standards
source code management, object-oriented analysis anghdleand team development practice. Much of the work
will be in groups and will involve modifying preexisting sofare systems.

5020 Advanced Algorithms and Data Structureq3, FS) Prereq.: CP SC 5010 and permission of instructor

Meets with CP SC 3510. This course is for graduate studems @ther than the School of Computing. Study of

algorithms, data structures, and complexity analysis bdybe introductory treatment from CP SC 2020. Balanced
trees, heaps, hash tables, string matching, graph algwijtexternal sorting and searching. Dynamic program-
ming, exhaustive search. Space and time complexity, dexvand solution of recurrence relations, complexity

hierarchies, reducibility, NP completeness. (Not offdratl 2002.)

5050 Social Aspects of a Digital World2, F) Prereq.: Permission of instructor

Social and policy aspects of computing, beginning with aengwof the history and technology of the Internet. Pri-
vacy, intellectual property, ethics, electronic commeasa computer crime. Concurrent enrollmentin a companion
5000-level discussion course (such as CP SC 5051) is reljui@ompanion discussions may also be offered by
other departments.) (Not offered 2002—-03.)

5051 Advanced Discussion of Social Aspedts, F) Prereq.: Permission of instructor

The combination of CP SC 5050/5051 is appropriate for sttsd@ho have a graduate-level background in issues
related to the social aspects of computing (e.g., intelEgiroperty or electronic commerce). (Not offered 2002)-03
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5060 Legal Protection of Digital Information (2, F)

Ways of protecting digital information—computer softwamed databases—using intellectual property law. Copy-
rights, patents, trade secrets, and contracts as waystettirg digital information.

5100 Foundations of Computer Sciencé3, F) Prereq.: CP SC 3100, CP SC 3500, CP SC 3510

Meets with CP SC 6100. Finite Automata and related topicd§BPresburger Arithmetic, and decidable fragments
of first-order logic). Automata on Infinite Words, conneasawvith Specification and Verification of Systems. Push
Down Automata, Turing Machines, Proofs by Reduction, Diagjization, Problems in Computability. First-order
Logic and Decidability. NP Completeness, P-space Compéste

5210 Advanced Scientific Computing K3, F) Prereq.: CP SC 3200, CP SC 3500, CP SC 3510, MATH 3160

Meets with CP SC 6210. An introduction to existing classaa modern numerical methods and their algorithmic
development and efficient implementation. Topics includiemerical linear algebra, interpolation, approximation
methods and parallel computation methods for nonlineaataoys, ordinary differential equations, and partial dif-
ferential equations.

5300 Artificial Intelligence (3, F) Prereq.: CP SC 3500, CP SC 3510

Meets with CP SC 6300. Introduction to field of artificial itigence, including heuristic programming, problem-
solving, search, theorem proving, question answeringhinadearning, pattern recognition, game playing, rolsotic
computer vision.

5310 RoboticH(3, F) Cross-listed as ME EN 5220. Prereq.: CP SC 1000, MATBD2PHYCS 2220

Meets with CP SC 6310. The mechanics of robots, comprisingrkatics, dynamics, and trajectories. Planar,
spherical, and spatial transformations and displacemdpresenting orientation: Euler angles, angle-axis, and
guaternions. Velocity and acceleration: the Jacobian ar@hstheory. Inverse kinematics: solvability and singular
ities. Trajectory planning: joint interpolation and Caiiten trajectories. Statics of serial chain mechanismstisthe
parameters, Newton-Euler equations, D’Alembert’s pptei Recursive forward and inverse dynamics.

5320 Computer Vision(3, S) Prereq.: CP SC 3500, CP SC 3510, MATH 2210, MATH 2270

Meets with CP SC 6320. Basic pattern-recognition and imeggysis techniques, low-level representation, intcinsi
images, “shape from” methods, segmentation, texture aridbmanalysis, and representation of 2-D and 3-D shape.
(Not offered 2002-03.)

5340 Natural Language Processin@3, F) Prereq.: CP SC 3500, CP SC 3510; CP SC 5300/6300 recodete

Meets with CP SC 6340. Computational models and methodsfdenstanding written text. Introduction to syn-
tactic analysis, semantic analysis, discourse analys@yledge structures, and memory organization. A variety of
approaches are covered, including conceptual dependeaayt connectionist methods, and statistical techniques
Applications include story understanding, fact extrattiand information retrieval.

5350 Machine Learning(3, S) Prereq.: CP SC 3500, CP SC 3510; CP SC 5300/6300 reauaeche

Meets with CP SC 6350. Techniques for developing computgesys that can acquire new knowledge automatically
or adapt their behavior over time. Topics include conceatriing, decision trees, evaluation functions, clustering
methods, explanation-based learning, language learompitive learning architectures, connectionist methods
reinforcement learning, genetic algorithms, hybrid met@nd discovery.

5460 Operating Systemg3, F) Prereq.: CP SC 3510, CP SC/ECE 3810, CP SC 4400

Characteristics, objectives, and issues concerning ctenpperating systems. Hardware/software interactions,
process management, memory management, protection,reyigdtion, resource allocation, file systems, security,
and distributed systems. Extensive systems programming.
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5470 Compiler Principles and Techniqueg3, S) Prereq.: CP SC 3100, CP SC 3510, CP SC/ECE 3810, CP SC 440
Lexical analysis, top-down and bottom-up parsing, symablds, internal forms and intermediate languages, run-
time environments, code generation, code optimizatiomasgic specifications, error detection and recovery. Use
of software tools for lexical analysis and parsing.

5480 Data Communications and Networkg¢3, F) Prereq.: CP SC 3510, CP SC/ECE 3810, CP SC 4400
Meets with CP SC 6480. A comprehensive study of the prinsiaiel practices of data communication and networks.
Topics include: transmission media, data encoding, losdlveide area networking architectures, internetwork and
transport protocols (e.g., IPv4, IPv6, TCP, UDP, RPC, SMTBworking infrastructure (e.g., routers, name servers,
gateways), network management, distributed applicatiwetsvork security, and electronic commerce. Principles ar
put into practice via a number of programming projects.

5520 Anatomy of a Modern Programming Languagg3, S) Prereq.: CP SC 3520
Requirements, challenges, and techniques for designingdem programming language, currently focusing on
Java as a case study. Syntactic and lexical issues, semspatification, modularity concepts, support for object-
oriented programming, types and subtypes, type safety endisy, portability, compilability, dynamic linking and
loading, program evolvability, use of meta data (reflegtionulti-threading, native code generation and linkage,
generic types, persistence.

5530 Database System@, F) Prereq.: CP SC 3500, CP SC 3510

Meets with CP SC 6530. Representing information about readienterprises using important data models includ-
ing the entity-relationship, relational and object-otashapproaches. Database design criteria, including ri@ana

tion and integrity constraints. Implementation techngjusing commercial database management system software.
Selected advanced Topics such as distributed, tempoti&k aand multi-media databases.

5540 Human/Computer Interaction (3, F) Prereq.: CP SC 3500, CP SC 3510

Meets with CP SC 6540. Fundamentals of input/output deyicesr interfaces, and human factors in the context of
designing interactive applications.

5600 Introduction to Computer Graphics (3, S) Prereq.: CP SC 3500, MATH 2250; Coreq.: CP SC 3510 recemded

Basic display techniques, display devices, and graphistesys. Homogeneous coordinates, transformations, and
clipping. Introduction to lighting models. Introductiom taster graphics and hidden-surface removal.

5605 Honors Introduction to Computer Graphics (3, S) Prereq.: CP SC 3505

Basic display techniques, display devices, and graphis®esys. Homogeneous coordinates, transformations, and
clipping. Introduction to lighting models. Introductiom taster graphics and hidden-surface removal.

5610 Advanced Computer Graphics I(3, F) Prereq.: CP SC 5600 or CP SC 3610

Meets with CP SC 6610. Interactive 3D computer graphicsygmial representations of 3-D objects. Interactive
lighting models. Introduction to interactive texture magp shadow generation, image-based techniques such as
stencils, hidden-line removal, and silhouette edgesothiction to image-based rendering, global illuminatiord a

volume rendering.

5630 Scientific Visualization(3, F) Prereq.: CP SC 3500, CP SC 3510; CP SC 3200 or CP SC 521AT1¢1 5600

Meets with CP SC 6630. Introduction to the techniques ants toeeded for the visual display of data. Students
will explore many aspects of visualization, using a "frormcepts to results” format. The course begins with an
overview of the important issues involved in visualizatioantinues through an overview of graphics tools relating
to visualization, and ends with instruction in the utilinaitand customization of a variety of scientific visualipati
software packages.
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5710 Advanced Integrated Circuit Design I(3, F) Cross-listed as ECE 5710. Prereq.: CP SC/ECE 3700

Meets with CP SC 6710. Introduction to basic concepts of #sigh of CMOS integrated circuits for students with
a wide range of backgrounds. Static and dynamic properti€SADS circuits, composite layout of CMOS circuits,
and modeling of transistors for use in SPICE simulationsn@only encountered CMOS circuits. Introduction to
CMOS analog/digital circuits. Students complete desigmpmosite layout, and digitization of a simple integrated
circuit using computer-aided design tools.

5720 Advanced Integrated Circuit Design 11(3) Cross-listed as ECE 5720. Prereq.: CP SC/ECE 5710/&0B 2100

Meets with CP SC 6720. Design of mixed signal (analog/dig8MOS integrated circuits. Fundamental building
blocks for analog circuits, including the basic principtdsopamp, current mirror and comparator design. Basics
of discrete-time signals and filters. Implementation oftsléd capacitor circuits and discussions of various imple-
mentations of D/A and A/D converters, oversampled convedad phase locked loops. (Not offered 2002—-03.)

5740 Computer-Aided Design of Digital Circuits(3) Cross-listed as ECE 5740. Prereq.: CP SC/ECE 3700, CB ST 3

Meets with CP SC 6740. Introduction to theory and algorithused for computer-aided synthesis of digital inte-
grated circuits. Topics include algorithms and repreganta for Boolean optimization, hardware modeling, com-
bination logic optimization, sequential logic optimizatiand technology mapping. (Not offered 2002—-03.)

5750 Synthesis and Verification of Asynchronous VLSI System(3, F) Cross-listed as ECE 5750. Prereq.: CP
SC/ECE 3700, CP SC 3510

Meets with CP SC 6750. Introduction to systematic methods$hfe design of asynchronous VLSI systems from
high-level specifications to efficient, reliable circuitplementations. Topics include specification, controligr-s

thesis, optimization using timing information, technofagapping, data path design, and verification. (Not offered
2002-03.)

5810 Advanced Computer Architecture(3, F) Cross-listed as ECE 5810. Prereq.: CP SC/ECE 3700CPCE 3810

Meets with CP SC 6810. Principles of modern high performanogputer and micro architecture: static vs. dynamic
issues, pipelining, control and data hazards, branch giediand correlation, cache structure and policies, cost-
performance and physical complexity analyses.

5830 VLSI Architecture (3) Cross-listed as ECE 5830. Prereq.: CP SC/ECE 3700, CPCE 3810

Meets with CP SC 6830. Project-based study of a variety ofcBopelated to VLSI systems. Use of field pro-
grammable gate arrays to design, implement, and test a \ilojtqd. (Not offered 2002-03.)

5940 Seminar(1-3)
Current Topics in computer science. May be repeated foitcred

5950 Independent Study(1-4)

5960-5969 Special TopicEl-4)
The following special topics courses are currently schedlfibr the 2002—-03 academic year. Contact the faculty
member in charge for details.
e CP SC 5962 VLSI Logic Test, Validation, and Verification(3,F). Prof. Kalla.
e CP SC 5963 Advanced Manufacturing(3, F). Prof. Drake.

6010 Writing Research Proposalg2, S) Prereq.: Graduate standing in Computer Science

Fundamental aspects of writing computer science reseaogfogals, including thesis, dissertation, and grant pro-
posals. Form, style, substance, and marketing of effegtieposals will be considered. Emphasis is placed on
developing and presenting clear and compelling ideas. tSatisl writing and class presentations is required of all
participants. (This is a half-semester course.)
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6020 Conducting, Publishing, and Presenting Early-CareeResearch(3) Prereq.: Graduate standing in Computer
Science

This is an independent study offering designed to encousagening graduate students to conduct, publish, and
present original research early in their graduate caréegsaduate student can earn credit for CP SC 6020 by having
a first-authored paper accepted for publication in a topigrnal or conference and by subsequently presenting the
published work in a one-hour research colloquium. The resemust be conducted while a graduate student at
Utah; the paper must be accepted within two years of engpitirthe graduate program; the journal or conference

must be approved by the student’s graduate committee; fleoaum must be presented as soon as possible after
the acceptance of the paper; and the student must compésie tbquirements and register for CP SC 6020 within

three years of enrolling in the graduate program. CP SC 6080t be repeated for credit.

6100 Foundations of Computer Sciencé3, F) Prereq.: CP SC 3100, CP SC 3500, CP SC 3510
Meets with CP SC 5100. Graduate and honors students onlsa etk required.

6110 Formal Methods for System Desigii3, S) Prereq.: CP SC 5100/6100 and CP SC 6520

Study of methods for formally specifying and verifying comtipg systems. Specific techniques include explicit
state enumeration, implicit state enumeration, automdésision procedures for first-order logic, and automated
theorem proving. Examples selected from the areas of stglar<CPU design, parallel processor memory models,
and synchronization and coordination protocols. (Notreifie2002—-03.)

6210 Advanced Scientific Computing K3, F) Prereq.: CP SC 3200, CP SC 3500, CP SC 3510, MATH 3160
Meets with CP SC 5210. Graduate and honors students onlsa etk required.

6220 Advanced Scientific Computing 11(3, S) Prereq.: CP SC 5210/6210 or MATH 5600

A study of the numerical solution of two and three dimensigaatial differential equations that arise in science
and engineering problems. Topics include: finite diffeeneethods, finite element methods, boundary element
methods, multigrid methods, mesh generation, storagenigattion methods, and adaptive methods.

6300 Artificial Intelligence (3, F) Prereq.: CP SC 3500, CP SC 3510
Meets with CP SC 5300. Graduate and honors students onlsa etk required.

6310 RoboticH(3, F) Cross-listed as ME EN 6220. Prereq.: CP SC 1000, MATBD2PHYCS 2220
Meets with CP SC 5310. Graduate and honors students onlsa etk required.

6320 Computer Vision(3, S) Prereq.: CP SC 3500, CP SC 3510, MATH 2210, MATH 2270
Meets with CP SC 5320. Graduate and honors students onlsa &k required. (Not offered 2002—03.)

6340 Natural Language Processin@3, F) Prereq.: CP SC 3500, CP SC 3510; CP SC 5300/6300 recodee
Meets with CP SC 5340. Graduate and honors students onlsa etk required.

6350 Machine Learning(3, S) Prereq.: CP SC 3500, CP SC 3510; CP SC 5300/6300 reauaheche
Meets with CP SC 5350. Graduate and honors students onlsa etk required.

6360 Virtual Reality (3, S) Prereq.: CP SC 5310/6310

Human interfaces: visual, auditory, haptic, and locompttisplays; position tracking and mapping. Computer
hardware and software for the generation of virtual envitents. Networking and communications. Telerobotics:
remote manipulators and vehicles, low-level control, suigery control, and real-time architectures. Applicato
manufacturing, medicine, hazardous environments, aivdrita (Not offered 2002—-03.)
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6470 Advanced Topics in Compilation(3, F) Prereq.: CP SC 5470

Compilation of modern languages. Optimization techniquegister allocation and instruction scheduling, garbage
collection, exception handling. Linkers and late-stagmpitation and optimization. (Not offered 2002—-03.)

6480 Data Communications and Networkg¢3, F) Prereq.: CP SC 3500, CP SC 3510, CP SC/ECE 3810
Meets with CP SC 5480. Graduate and honors students onlsa etk required.

6520 Programming Languages and Semantid8, S) Prereq.: CP SC 3520, CP SC 3100

Examination of the formal and pragmatic ideas behind prognang language design. Imperative, functional, logic,
object-oriented, and multi-paradigm languages. Lamb&aukss, fixpoints, type systems, and predicate logic. De-
notational semantics and models of concurrency.

6530 Database System@, F) Prereq.: CP SC 3500, CP SC 3510
Meets with CP SC 5530. Graduate and honors students onlsa etk required.

6540 Human/Computer Interaction (3, F) Prereq.: CP SC 3500, CP SC 3510
Meets with CP SC 5540. Graduate and honors students onlsa etk required.

6610 Advanced Computer Graphics I(3, S) Prereq.: CP SC 5600 or CP SC 3610
Meets with CP SC 5610. Graduate and honors students onlsa etk required.

6620 Advanced Computer Graphics 11(3, S) Prereq.: CP SC 5610/6610

Introduction to ray-tracing. Intersection methods for 3hjects, reflection and refraction. Introduction to suefac
and solid texturing. Introduction to continuous-tone pies and the aliasing problem. Special effects such as soft
shadows, depth-of-field, motion-blur, and indirect ligigti

6630 Scientific Visualization(3, F) Prereq.: CP SC 3500, CP SC 3510; CP SC 3200 or CP SC 2210066 MATH
5600

Meets with CP SC 5630. Graduate and honors students onlsa etk required.

6650 Image Synthesi$3, F) Prereq.: CP SC 5620/6620, CP SC 6670, MATH 5010

Using camera and sensor simulation along with physical lsitin to generate realistic synthetic images. (Not
offered 2002-03.)

6670 Computer-Aided Geometric Design (3, F) Prereq.: MATH 2210, MATH 2250, CP SC 3500, CP SC 3510;
Coreq.: CP SC 5600/6600

6680 Computer-Aided Geometric Design 1I(3) Prereq.: CP SC 6670

Introduction to current concepts and issues in CAGD systeititsemphasis on free- form surface design; mathe-
matics of free-form curve and surface representationkjdireg Coons patches, Bezier method, B-splines, triarrgula
interpolants, and their geometric consequences; cldssidace geometry; local and global design tradeoffs and ex
plicit and parametric tradeoffs; subdivision and refineti@srtechniques in modeling; current production capagediti
compared to advanced research. Laboratory experimeritcwitent CAD systems. (Not offered 2002—-03.)

6710 Advanced Integrated Circuit Design I(3, F) Cross-listed as ECE 6710. Prereq.: CP SC/ECE 3700
Meets with CP SC 5710. Graduate and honors students onlsa etk required.

6720 Advanced Integrated Circuit Design 11(3) Cross-listed as ECE 6720. Prereq.: CP SC/ECE 5710/&0B 2100
Meets with CP SC 5720. Graduate and honors students onlsa &tk required. (Not offered 2002—-03.)
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6740 Computer-Aided Design of Digital Circuits(3) Cross-listed as ECE 6740. Prereq.: CP SC/ECE 3700, CB ST 3
Meets with CP SC 5740. Graduate and honors students onlsa &k required. (Not offered 2002—03.)

6750 Synthesis and Verification of Asynchronous VLSI System(3, F) Cross-listed as ECE 6750. Prereq.: CP
SC/ECE 3700, CP SC 3510

Meets with CP SC 5750. Graduate and honors students onlsa &k required. (Not offered 2002—03.)

6770 Advanced Digital VLSI Systems Desig(3) Cross-listed as ECE 6770. Prereq.: CP SC/ECE 5710/6710

Full custom, high speed, high performance CMOS circuitglessues, methodologies, and techniques. Failure
modes, modeling techniques, testing, clock skew analgisisk distribution, power analysis, power line distriltourt;
electrical rules checking, megacell design flow, and otimgrairtant design issues. (Not offered 2002-03.)

6810 Advanced Computer Architecture(3, F) Cross-listed as ECE 6810. Prereq.: CP SC/ECE 3700C0PCE 3810
Meets with CP SC 5810. Graduate and honors students onlsa &tk required.

6820 Parallel Computer Architecture (3) Cross-listed as ECE 6820. Prereq.: CP SC/ECE 5810/6810

Architecture, design, and analysis of parallel computstesys: vector processing, data vs. control concurrency,
shared memory, message passing, communication fabrgesstadies of current high performance parallel systems.
(Not offered 2002-03.)

6830 VLSI Architecture (3) Cross-listed as ECE 6830. Prereq.: CP SC/ECE 3700, CPCE 3810
Meets with CP SC 5830. Graduate and honors students onlsa &k required. (Not offered 2002—03.)

6930-6944 Seminafl1-3)
Current Topics in Computer Science. May be repeated foitcred

6950 Independent Study(1-4)

6960—-6969 Special TopicEl-4)
The following special topics courses are currently schedifdr the 2002—2003 academic year. Contact the instructor
for details.
e CP SC 6960 Advanced Networking3,F). Prof. Hsieh.
e CP SC 6962 VLSI Logic Test, Validation, and Verification(3,F). Prof. Kalla.
e CP SC 6964 Image Processing for Graphic and Visio(8,S). Prof. Whitaker.

6970 Masters Thesis Researcfi—12)
6980 Faculty Consultation Masterg(1-12)

7120 Information-Based Complexity(3) Prereq.: CP SC 3200, MATH 2270, MATH 3210

Analysis of optimal computational methods for continuotsipfems. Introduction to the general worst case theory
of optimal algorithms, linear problems, and spline aldorit as well as selected nonlinear problems. Examples
include optimal integration, approximation, nonlinearazénding, and fixed points. (Not offered 2002-03.)

7240 Sinc Methodq3, S) Prereq.: CP SC 5210/6210 or MATH 5600 or MATH 5610

Sinc methods for solving difficult computational probleragch as partial differential and integral equation prob-
lems, that arise in science and engineering research. Eisgiraparallel computation. Applications vary, depending
on participants in the class. Students are given projectsenaver possible in their areas of research—that lead to
publishable research articles. (Not offered 2002-03.)
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7310 Advanced Roboticg3, S) Cross-listed as ME EN 7230. Prereq.: CP SC/ME EN 53R10&220/6220

Covers the kinematics, dynamics, and control of roboticimaators. Projects controlling robots will be an integral
part of the course.

7460 Advanced Operating Systemg3) Prereq.: CP SC 5460, CP SC 5480/6480

Practical distributed operating systems concepts frorncbéisrough the state of the art. Topics include interpreces
communication, client-server systems, distributed shanemory, distributed file systems, distributed databases,
portable computing, software fault tolerance, and wideade.g. web) applications. Work includes individual oral
presentations, a group project, and a written researchtrefpot offered 2002-03.)

7940 Seminar(1-3)
May be repeated for credit.

7950 Independent Study(1-4)
7960 Special Topicg1-4)

The following special topics courses are currently scheditdr the 2002—2003 academic year. Contact the instructor
for details.

e CP SC 7961 Vision Sciencé3,S). Prof. Thompson.

7970 PhD Dissertation Researcfil-12)
7980 Faculty Consultation PhD(1-12)

7990 Continuing Registration: PhD(0)



School of Computing
Faculty and Their Research
Interests

Erik Brunvand
Associate Professor, School of Computing
Ph.D., Carnegie Mellon University, 1991

Professor Brunvaridoined the faculty in 1990. He has interests in computeritgcture and VLSI systems in general,
and self-timed and asynchronous systems in particular.aSpect of his research involves compiling concurrent commu
nicating programs into asynchronous VLSI circuits. Theent system allows programs written in a subset of Occam, a
concurrent message-passing programming language base8Rro be automatically compiled into a set of self-timed
circuit modules suitable for manufacture as an integraiedit. He is also interested in investigating the effedtasyn-
chrony on computer systems architecture at a higher levelexplore these ideas he is building a series of prototype
asynchronous computer systems out of FPGA and custom VLif$.ch

e Ganesh Gopalakrishnan, Prabhakar Kudva, and Erik Brunv&sgphole Optimization of Asynchronous Macro-
module Networks,” IEEE Transactions on VLSI Systems, VoIN@ 1, March 1999.

¢ William Richardson and Erik Brunvand, “Fred: A DecoupledfSémed Computer Architecture with Precise Ex-
ceptions,” IEE Proceedings on Computers and Digital Teges, Special issue on Asynchronous Processors. Vol.
143, No. 5, September 1996.

¢ Erik Brunvand, Steven Nowick, and Kenneth Yun, “Modern Aglyronous Circuit Design,” TAU-99, Monteray, CA,
March 1999.

e J. Carter, W. Hsieh, L. Stoller, M. Swanson, L. Zhang, E. Band, A. Davis, C.-C. Kuo, R. Kuramkote, M. Parker,
L. Schaelicke, and T. Tateyama, “Impulse: Building a Smavtemory Controller,” The Proceedings of the Fifth
Internationl Symposium on High Performance Computer Aettture, Jan 1999

e Ajay Khoche and Erik Brunvand, “Critical Hazard-Free Testn@ration for Asynchronous Circuits,” VLSI Test
Symposium (VTS'97).

e William Richardson and Erik Brunvand, “Precise Excepticamidling for a Self-Timed Processor,” in IEEE Interna-
tional Conference on Computer Design (ICCD®%nner of best paper award in Design & Test track at ICCD95

http://www.cs.utah.edu/"elb/
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John Carter
Associate Professor, School of Computing
Ph.D., Rice University, 1992

Professor Cartérjoined the faculty in January 1993. His research intergstsidle computer architecture, operating sys-
tems, distributed systems, and computer networks. Ofquéati interest are novel memory system designs, both haedwa
and software. Dr. Carter is co-leading two research prsjettte Impulse Adaptable Memory Systems project and the
Khazana project. The goal of the Impulse project s to atthekprimary problem limiting performance in future compute
systems — the inability of conventional memory systems fipudata fast enough to avoid processing stalls — by devel-
oping a main memory controller and associated softwaredlf@at's applications to dynamically change the way that the
processor’'s memory hierarchy is managed. Khazana makasiérdor programmers to develop sophisticated distribute
applications by addressing the shared state managemdéiepréaces by most such applications. Khazana exports the
abstraction of a distributed secure persistent globallyesth store that applications can use to store their shaaéal dt

is responsible for performing many of the common operatmmgeded by distributed applications, including replicatio
consistency management, and fault recovery.

e J.B. Carter, W.C. Hsieh, et al. Impulse: Building a Smartemhbry Controller. In thé’roceedings of the Fifth
Internationl Symposium on High Performance Computer Aethiire pp. 70-79, January 1999.

e C.-C. Kuo, J.B. Carter, R. Kuramkote, and M. Swanson. AS-Q@OMn Adaptive Hybrid Shared Memory Ar-
chitecture. In theProceedings of the 1998 International Conference on Patafrocessing (ICPP’98)August
1998.

e M. Swanson, L.B. Stoller, and J.B. Carter. Increasing TLB&eUsing Superpages Backed by Shadow Memory.
In the Proceedings of the 25th Annual International Symposiumam@iter ArchitectureJune 1998, pp. 204-213.

e J.B. Carter, A. Ranganathan, and S. Susarla. Khazana: Aastricture for Building Distributed Services. In
the Proceedings of the 18th Annual International Conferenc®istributed Computing Systemsp. 562-571, May
1998.

e J.B. Carter, J.K. Bennett, and W. Zwaenepoel. Techniqueseftucing consistency-related communication in
distributed shared memory systerfsCM Transactions on Computer Systedggust 1995.

e J.B. Carter, J.K. Bennett, and W. Zwaenepoel. Implementatnd performance of Munin. IRroceedings of the
13th ACM Symposium on Operating Systems Principiages 152—-164, October 1991.

Elaine Cohen
Professor, School of Computing
Adjunct Associate Professor of Mathematics
Ph.D., Syracuse University, 1974

Professor Cohehhas held a faculty position since 1974. Currently she is @adhof the School's Computer-Aided Ge-
ometric Design Group. Present research is centered araymdsentational and algorithmic problems associated with
geometric modeling, graphics, scientific visualizatioggibally based modeling, process planning, CAD/CAM and CAE
Dr. Cohen received a B.A. in Mathematics from Vassar Coliede968 and M.S. and Ph.D. degrees in mathematics from
Syracuse University in 1970 and 1974, respectively.

e T. V. Thompson II,D. E. Johnson, and E. Cohen,, "Direct Hap&ndering Of Sculptured Models,” in Proc. Sym-
posium on Interactive 3D Graphics, (Providence, RI), pf¥-186, ACM, April 1997.

e G. Elber and E. Cohen, “Adaptive Iso-Curves Based Rendéoingree Form Surfacesransactions on Graphics
1996, v. 15, n. 3, pp.249 - 263.

e E. Driskill and E. Cohen, "Interactive Design, Analysisdaltiustration of Assemblies,” in Proc. Symposium on
Interactive 3D Graphics, pp. 27-32, ACM, April 1995.

2http://www.cs.utah.edu/ retrac/
Shttp://www.cs.utah.edu/"cohen/
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¢ G. Elberand E. Cohen,"Arbitrarily Precise Computation afuSs Maps and Visibility Sets,” in Proc. Solid Modeling
95, (Salt Lake City, UT), Solid Modeling, May 1995.

¢ R. Riesenfeld, E. Cohen, S. Drake, and L. Gursoz, “Modelgsgiés in Solid Freeform Fabrication”, in Proc. NSF
Solid Freeform Fabrication Workshop, 1995.

Al Davis
Professor, School of Computing
Ph.D., University of Utah, 1972

Professor Davisjoined the faculty in 1993. His research interests involighlperformance computer architectures and
digital system design methodologies. More specificallyhimierested in parallel processor architectures, higfoper
mance uniprocessor 1/O architecture, VLSI, VLSI CAD, higerfprmance communication, and asynchronous circuits.
Prior to his joining the faculty in the fall of 1993, he spehetprevious 12 years as a research scientist working on
the design and implementation of parallel processing systat Schlumberger Palo Alto Research and subsequently at
Hewlett-Packard Laboratories. Recent accomplishmentgde 1) the development of an automatic asynchronousitircu
synthesis system called STETSON; 2) the design and impl&tien of an asynchronous scalable parallel communication
fabric VLSI component called FEDEX which is capable of supipg 500 MB/sec sustained bandwidth on each of its 7
ports; and 3) the development of an extensible and scalaédl@l processing system called MAYFLY and 4) the devel-
opment of a very low latency message passing protocolsccBlieect Deposit. He is currently involved in the DARPA
sponsored Impulse project (Prof. John Carter is the PI) lvisicleveloping an adaptive memory controller that is capabl
of dynamically organizing cache lines to suit the applimasineeds. During the 1999-2000 academic year, Professs Da
was on sabbatical at Intel in Austin, Texas where he lead/be@hd memory architecture efforts for the 1A32 processor
which is expected to be in production in 2003.

e J. Carter, W. Hsieh, L. Stoller, M. Swanson, L. Zhang, E. Bamd, A. Davis, C.-C. Kuo, R. Kuramkote, M.
Parker, L. Schaelicke, and T. Tateyama. Impulse: Buildigperter Memory Controller. Proceedings of the Fifth
International Symposium on High Performance Computer Aecture, pp. 70-79, January 1999.

L. Schaelicke and A. Davis. Improving I/O Performance witB@nditional Store Buffer. Proceedings of the 31st
Annual ACM/IEEE International Symposium on Microarchiie®, pp. 160-169, November 1998.

A. Davis, M. Swanson, M. Parker. Efficient Communication Magisms for Cluster Based Parallel Computing.
Springer-Verlag Lecture Notes in Computer Science #1188. E997, pp. 1-15.

A. Davis. Asynchronous Digital Circuit DesignChapter 3: ‘Synthesizing Asynchronous Circuits: Practod
Experience’. Springer-Verlag Workshops in ComputingeserApril 1995, pp. 104 — 151.

A. Davis. R2 - A Damped Adaptive Router Design. Parallel Catep Routing and Communication. Springer-
Verlag Lecture Notes in Computer Science #853. May 19942pp-309.

A. Davis. Mayfly: A General-Purpose, Scalable, Paralleld@ssing Architecture. Lisp and Symbolic Computation,
Volume 5, Numbers 1/2, May 1992, pp. 7-47.

Matthew Flatt
Assistant Professor, School of Computing
Ph.D., Rice University, 1999

Professor Flatt%research interests cover all practical and theoreticaaspf programming languages, systems, and
environments. As part of the Programming Languages Teaf)(Pk is one of the principal architects of the DrScheme
programming environment and a co-author of i@ to Design Programgextbook. His current research topics include

module languages for software components, object-oidelateguages for classes and mixins, and high-level operatin
systems for cooperating applications.

4http://www.cs.utah.edu/ ald/
Shttp://www.cs.utah.edu/ mflatt/
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S. McDirmid, M. Flatt, and W. C. Hsieh. “Jiazzi: New-Age Cooments for Old-Fashioned Java.” Rroc. ACM
Conference on Object-Oriented Programming, LanguagesteBys, and Application®ctober 2001.

A. Reid, M. Flatt, L. Stoller, J. Lepreau, and E. Eide. “Kn@omponent Composition for Systems Software.” In
Proc. USENIX Symposium on Operating Systems Design andrmeptationOctober 2000.

M. Flatt, R. B. Findler, S. Krishnamurthi, and M. Felleiséfrogramming Languages as Operating Systeons (
Revenge of the Son of the Lisp Machine).” Pnoc. ACM International Conference on Functional Prograimgy
September 1999.

M. Flatt and M. Felleisen. “Cool Modules for HOT Languagedti Proc. ACM Conference on Programming
Language Design and Implementatjdane 1998.

R. B. Findler, C. Flanagan, M. Flatt, S. Krishnamurthi andAdlleisen. “DrScheme: A Pedagogic Programming En-
vironment for Scheme.” IfProc. International Symposium on Programming Language®lémentations, Logics,
and ProgramsSeptember 1997.
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Ganesh C. Gopalakrishnan
Professor, School of Computing
Ph.D., State University of New York at Stony Brook, 1986

Professor GopalakrishnaP’primary research is in verification methods for concurrgstems such as shared memory
systems, microprocessor busses, multithreaded softaadenessage passing networks. He also maintains activeshte

in self-timed design. Today’s concurrent systems emplogplex protocols that are expected to guarantee propettas s

as in-order arrival of messages, deadlock freedom, andds& In modern design approaches, these systems aretsubjec
to a battery of conventional tests, and when all these pasdehthecking methods are brought to bear to tracking down
elusive bugs that may cripple the system well after field dgplent. The effectiveness of conventional model-checking
methods is limited by their inability to handle large stapaces, deal with parameterized designs, or provide guiekeli

for writing a comprehensive list of properties to check. @toup’s recent efforts have addressed these problems using
realistic driving problems such as generalized multid€€l 1/0 busses, the Intel Itanium Shared Memory Model, and
the Java Shared Memory Model for Multithreading. ProfesSopalakrishnan was a general co-Chair of the Internal
Symposium on Formal Methods in Computer-Aided Design (FNDEA November 1998, the International Symposium
on Advanced Research in Asynchronous Circuits and SystAsyn€) in November 1994. He organized the Workshop
on Advances in Verification (WAVe) as well as the workshop onrfral Specification and Verification Methods for Shared
Memory Systems, both in year 2000.

¢ Prosenijit Chatterjee and Ganesh Gopalakrishnan, “TovealFdsmal Model of Shared Memory Consistency for Intel
Itanium? " International Conference on Computer Design, Octob&120

¢ Yue Yang, Ganesh Gopalakrishnan, and Gary Lindstrom, ‘faiag) the CRF Java Memory Model using Mijt
Workshop on Software Model Checking, July 2001 (Post CAY.01

¢ Michael Jones and Ganesh Gopalakrishnan, “Verifying Taetien Ordering Properties in Unbounded Multi-Bus
Networks through Algorithmic and Deductive Methods,” Fairiviethods in Computer-Aided Design, November
2000.

e Ravi Hosabettu, Ganesh Gopalakrishnan, and MandayanmsSfitexifying Microarchitectures that Support Specu-
lation and Exceptions,” Computer Aided Verification, Jug0B.

e Hans Jacobson, Erik Brunvand, Ganesh Gopalakrishnan,rabitdhar Kudva, “High Level Asynchronous System
Design Using the ACK Framework,” Proc. Sixth InternatioBgmposium on Advanced Research in Asynchronous
Circuits and Systems, April 2000.

David H. Hanscom
Clinical Professor, School of Computing
Ph.D., Case Western Reserve University, 1970

Professor Hansconf'®ackground is in the field of communications processor aesigperry Univac, where he worked
from 1970 to 1982. Since then he has been responsible foméstaring the undergraduate Computer Science and Com-
puter Engineering programs at the University of Utah. Irt tagacity he teaches core computer science classes, asrves
faculty advisor for individual students and for the Studéhapter of the Association for Computing Machinery, partic
pates in student recruiting activities, and serves as tired the High School Computing Institute. His interests mrthe
areas of undergraduate education, computer architectoglejata communications.

e Hanscom, D.H.|nstructor's Manual to Accompany Structures and Abstiatsi, An Introduction to Computer Sci-
ence with Pascal, by William 1. SalmoRichard D. Irwin, 1991, 393 pages.

Charles Hansen
Associate Professor, School of Computing
Ph.D., University of Utah, 1987

Shttp://www.cs.utah.edu/"ganesh/
http://www.cs.utah.edu/"hanscom/
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Professor Hansérjoined the faculty in 1998. His research interests spamsfi@visualization, computer graphics, and
high performance computing. Scientific visualization afjascale problems is of key interest and recent work inwlve
taking into consideration time-varying data and explgjtthis for speeding up the visualization process. Other auth
for visualizing large amounts of data are multiresolutiosdals and view dependent algorithms. The interest in coemput
graphics is driven from the scientific visualization pexgpe but includes parallel algorithms for speeding up glob
illumination.

J. Kniss, P. McCormick, A. McPherson, J. Ahrens, J. PaiteiKeahey, and C. Hansen. TRex, Texture-based
Volume Rendering for Extremely Large DatasetslEEE Computer Graphics and Applicatigriuly 2001.

J. Kniss, G. Kindlmann, and C. Hansen. Interactive Volumedeing Using Multi-Dimensional Transfer Functions
and Direct Manipulation Widgets. ilEEE Visualization 200,12001.

P. Sutton and C. Hansen. Accelerated Isosurface Extragtidime-varying Fields. inlEEE Transactions on
Visualization and Computer Graphic000.

S. Parker, M. Parker, Y. Livnat, P-P. Sloan, C. Hansen, agifey. Interactive Ray Tracing for Volume Visualiza-
tion. InIEEE Transactions on Visualization and Computer Graphl@99.

T. Udeshi and C. Hansen. Towards interactive photorealistidering of indoor scenes: A hybrid approach. In
Eurographics Rendering Worksh@999.

Thomas C. Henderson
Professor, School of Computing
Ph.D., University of Texas, 1979

Professor Hendersof'professional interests include autonomous agents, rendiis systems, and simulation. Major
areas of current research are robot behavior specificaiion)ation, multisensor integration, and bio-based caejnnal
models. Prior to his arrival at Utah, he was a visiting prefest the Institut National de Recherche en Informatique et
en Automatique (INRIA), France, and a Research Associateednstitut fuer Nachrichtentechnik, Deutsche Forscisung
und Versuchsanstalt fuer Luft und Raumfahrt (DFVLR), Gamna

e “Smart Sensor Snow,” Thomas C. Henderson, Mohamed Dektult #orris, Yu Chen and William B. Thompson,
IEEE Conference on Intelligent Robots and Intelligent 8y, Victoria, CA, 13-16 Oct, 1998.

¢ “Instrumented Sensor System Architecture,” Mohamed Deddd Thomas C. Hendersamternational Journal of
Robotics Resear¢hol. 17, No. 4, April, pp. 402-417, 1998.

¢ “Flat Surface Reconstruction Using Sonar,” Thomas C. Hesate Mohamed Dekhil, Beat Briderlin, Larry Schenkat
and Larkin Veigellnternational Journal of Robotics Reseayafol 17, No. 5, May, pp. 504-511, 1998.

e “Evolutionary TeleomorphologyJournal of Robotics and Autonomous Systeviat 19, No. 1, November 1996,
pp. 23-32. (Thomas C. Henderson and Alexei A. Efros).

Henderson T. C. with S. Susswein, J. Zachary, C. HansennReHiand G. Marsden, “Parallel Path Consistency,”
International Journal of Parallel Programming/ol. 20, No. 6, 1992.

Lee A. Hollaar
Professor, School of Computing
Ph.D., University of lllinois at Urbana-Champaign, 1975

Professor Hollaar®¥ primary interest is in legal issues regarding computensiquaarly the intellectual property protection
of software and information. As a Fellow with the Committeetbe Judiciary, he has advised the United States Senate on

8http://www.cs.utah.edu/"hansen/
http://www.cs.utah.edu/tch/
1Ohttp://www.cs.utah.edu/ hollaar/
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computer-related issues such as encryption, copyrighpateht, and regulation of the internet. He was one of theaehsaf

of the Utah Digital Signature Act, the first law in the world legally recognize digital signatures, and is active in the
implementation of the required infrastructure. He dirddtee Utah Retrieval System Architecture (URSA) projectichh
developed hardware and software systems to support ldigenation retrieval systems, including a special-purpdssi
processor for the rapid searching of text and one of the fioskstation-based client-server distributed systemsrffori
mation retrieval. He was also the University’s director afmpus networking, and continues to work in communications
networks and distributed systems.

e Hollaar, L.A.,Now That the CDA’s History, Let’s Plan Angithe National Law Journal, July 14, 1997.

¢ Hollaar, L.A.,Justice Douglas Was Right: The Need for Congressional ActioSoftware Patent&IPLA Quarterly
Journal, Winter 1996.

¢ Hollaar, L.A.,Method for Error Recovery in a Digital Data Communicationys&m United States Patent 5,396,613,
March 7, 1995.

e Hollaar, L.A., Special-Purpose Hardware for Information Retrievial Information Retrieval, Data Structures and
Algorithms Prentice-Hall, 1992.

¢ Hollaar, L.A.,Direct Implementation of Asynchronous Control UnlSEE Trans. on Computers, Dec. 1982.

John M. Hollerbach
Professor, School of Computing
Ph.D., Massachusetts Institute of Technology, 1978

Professor Hollerbach' interests include robotics and virtual reality. The focasvirtual reality is on improving the
transparency and sense of immersion through better mexdianierfaces and their control, better visual and augitor
displays, and sensorimotor integration. Haptic intereare being employed for virtual manipulation of mechan@ab
models and for scientific visualization. The Treadport lnotion interface is being employed for walk-through sytithe
environments such as outdoor terrain.

e Christensen, R., Hollerbach, J.M., Xu, Y., and Meek, S.geftial force feedback for the Treadport locomotion
interface,”Presence: Teleoperators and Virtual Environment2@)0, pp. 1-14.

e Hollerbach, J.M., “Some current issues in haptics res¢aRtbc. |IEEE Intl. Conf. Robotics and Automatidan
Francisco, April 24-28, 2000, pp. 757-762.

¢ Hollerbach, J.M., “Locomotion interfaces,” idandbook of Virtual Environments TechnologyM. Stanney, ed.,
Lawrence Erlbaum Associates, Inc., 2002, pp. 239-254.

e Hollerbach, J.M., Thompson, W.B., and Shirley, P, “The @gence of robotics, vision, and computer graphics for
user information,Intl. J. Robotics Research, 18999, pp. 1088-1100.

e Mills, R., Hollerbach, J.M., and Thompson, W.B., “The biarhanical fidelity of slope simulation on the Sarcos
Treadport using whole-body force feedbadk{perimental Robotics VID. Rus and S. Singh, eds., Springer-Verlag
London, 2001, in press.

Wilson C. Hsieh
Assistant Professor, School of Computing
Ph.D., Massachusetts Institute of Technology, 1995

Professor Hsiel joined the faculty in September 1997. His research interast in compilers and programming lan-
guages, operating systems, and architecture.

Uhttp://www.cs.utah.edu/jmh/
L2http:/iwww.cs.utah.edu/ wilson/
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Sean McDirmid, Matthew Flatt, Wilson C. Hsieh, “Jiazzi: NéMge Components for Old-Fashioned Java.Piro-
ceedings of the Conference on Object-Oriented ProgrampSiystems, Languages, and Applications 2@xtober
2001.

Wilson C. Hsieh, Dawson R. Engler, Godmar Back, “Reversgifigering Instruction Encodings.” IRroceedings
of the 2001 USENIX Technical Conferendene 2001.

Godmar BackWilson C. Hsieh, Jay Lepreau, “Processes in KaffeOS: Isolation, Resouargagement, and Sharing
in Java.” InProceedings of the Fourth Symposium on Operating Systeigasd ImplementatigrOctober 2000.

John B. Carter, Zhen Fang, Wilson C. Hsieh, Sally A. McKe@, lamin Zhang, “The Impulse Memory System.” To
appear in IEEHransactions on ComputerSpecial Issue on High Performance Memory Systems.

Massimiliano Poletto, Wilson C. Hsieh, Dawson R. Engled &h Frans Kaashoek, “ ‘C and tcc: A Language
and Compiler for Dynamic Code GeneratioATM Transactions on Programming Languages and Syst2h{g),
March 1999.
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Christopher R. Johnson
Professor, School of Computing
Research Associate Professor of Physics and Bioengitgeerin
Ph.D., University of Utah, 1989

Professor Johnsort$research interests are in the area of scientific computirgticRlar interests include inverse and
imaging problems, adaptive methods for partial differ@rgguations, numerical analysis, problem solving envirents,
computational problems in medicine, and scientific visasion. In 1992, Professor Johnson was awarded a Young-Inves
tigator's Award from the NIH, in 1994 he was awarded the NaioYoung Investigator (NYI) Award from the NSF, and

in 1995 he was awarded the Presidential Faculty Fellow (RaRayd from the NSF. In 1996 he received a DOE Computa-
tional Science Award and in 1997 received the Par Excelléa@d from the University of Utah Alumni Association and
the Presidential Teaching Scholar Award. In 1999, Profedslonson was Awarded the Governor’s Medal for Science and
Technology from Utah Governor Michael Leavitt. He diredts Scientific Computing and Imaging Institute.

¢ R. Westermann, C.R. Johnson, and T. Ertl. Topology Prasgi®moothing of Vector FieldEEE Transactions on
Visualization and Computer Graphic2001 (to appear).

¢ C.R. Johnson, M. Mohr, U. Ruede, A. Samsonov and K. Zyp. Néwil methods for inverse bioelelectric field
problems. Yosemite Workshop on Multilevel Methods, SpeiRgerlag Lecture Notes in Computer Science, 2001
(to appear).

¢ J.D. Brederson, M. Ikits, C. Johnson, and C. Hansen. A Rmp&oSystem For Synergistic Data Display. IEEE
Virtual Reality 2001 Special Topics Workshop, The Future of VR and AR Interfaddsilti-modal, Humanoid,
Adaptive and Intelligent, 2001 (to appear).

e C.R.Johnson, Y. Livnat, L. Zhukov, D. Hart, and G. Kindima@omputational Field Visualization. Mathematics
Unlimited: 2001 and Beyond. Engquist and W. Schmid, Editors, Springer-Verlag, @i5-630, 2001.

¢ J. McCorquodale, D. de St. Germain, S. Parker, and C.R. dohfihe Untah Parallelism Infrastructure: A Perfor-
mance Evaluatiortligh Performance Computing 200dp. 92-97, Seattle, March 2001.

Robert Kessler
Professor, School of Computing
Ph.D., University of Utah, 1981

Professor Kessler$ current research interests are in agents, software engigedistributed systems, and visual pro-
gramming. In the early 90’s, he founded the Center for Saftw&cience, a state of Utah Center of Excellence. He has
also founded several startup companies and is currenibpied with an Internet startup company, emWare, as a member
of the board. He has served as member-at-large of ACM SIGPaAdNVice Chairman for Conferences for SIGPLAN.
He recently completed a seven year assignment as co-aulithief of the International Journal of Lisp and Symbolic
Computation.

e L. Williams and R. Kessler “All | Really Need to Know about PRrogramming | Learned in Kindergarten,” accepted
with revisions, to appear in Communications of the ACM.

e N. Dykman, M. Griss, and R. Kessler “Nine Suggestions foreBging UML Extensibility,” to appear in UML 99
(October 1999).

e M. Griss, G. Bolcher, Q. Chen, R. Kessler, and L. Osterwegéats and Workflow — An Intimate Connection, or
Just Friends?” to appear Tools 99 (August 99), Santa BarBda

e T. Henderson, M. Dekhil, R. Kessler, and M. Griss “Sensoiidtysin “Control Problems in Robotics and Automa-
tion,” Edited by Bruno Siciliano and Kimon Valavanis, Sgger-Verlag, London, Volume in the Series of Lecture
Notes in Control and Information Science, Series Editoof Avl. Thoma, 1998, pp. 193-207.

Bhttp://www.cs.utah.edu/ crj/
L4http://www.cs.utah.edu/ kessler/
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¢ R. Kessler and M. Griss “Building Object-Oriented InstrurhKits,” Object Magazine, April 1996. [Also available
as HP Laboratories Technical Report - HPL-96-22.]

Mike Kirby
Assistant Professor, School of Computing
Ph.D., Brown University, 2002

Professor Kirby® joined the faculty in 2002. His research focus is on largaesscientific computation and visualization,
with an emphasis on the scientific cycle of mathematical rioglecomputation, visualization, evaluation, and under-
standing. His primary research interests include comjmutat science and engineering, high-order numerical nutho
concurrent programming, scientific visualization, andhhjpgrformance computing.

Arthur H. Lee
Clinical Associate Professor, School of Computing
Ph.D., University of Utah, 1992

Professor Le¥ joined the faculty in 2001. His interests revolve aroundesbpriented programming. Of particular
interest are software design, software architecture, aftdiare evolution. These are being experimented in arecs asi
programming languages, database systems, and distrigygtgms. He is also interested in improving computer seienc
curricula. He tries to bring emerging ideas from researchiadustry into the classroom, always looking for new ones to
incorporate into the CS curricula. Some of the emergingddeat Professor Lee is investigating include aspect-teten
programming, web programming, and embedded programmiegis ldlso interested in finding innovative and effective
ways to use computers and other technologies in teaching.

e J.G. Park and A.H. Lee. Specializing The Java Object Seaiidin Using Partial Evaluation for Faster RMI. In
International Conference on Parallel and Distributed ®yss.IEEE Computer Society Press, June 2001.

A.L. Lee and H.Y. Shin. Building a Persistent Object Stormgshe Java Reflection API. I@BOPSLA Workshop on
Reflective Programming in C++ and Jav@ctober 1998.

A.H. Lee and J.L. Zachary. Adding Support for Persistendglt®S via its Metaobject Protocdlisp and Symbolic
Computation: An International Journalune 1997.

C. Maeda, A.H. Lee, G. Murphy, and G. Kiczales. Open Impleiatgon Analysis and Design. 18ymposium on
Software ReusabilityACM Press, May 1997.

A.H. Lee and J.L. Zachary. Reflections on MetaprogrammiBBE Transactions on Software Engineerifmvem-
ber 1995.

Jay Lepreau
Research Associate Professor, School of Computing
B.S., University of Utah, 1983

Professor Lepreaut research interests focus on operating systems, but expémdniany other areas including secu-
rity, networking, component software, programming and donspecific languages, compilers, distributed systems, a
software assurance. As head of the Flux Research Group rienty leads three DARPA and NSF-sponsored research
projects. The “Alchemy” project is developing a new modetomponent programming for embedded and other low-
level systems. Utah's Active Networks effort is attemptioglevelop a router OS that can safely and speedily “execute”
Java bytecode-carrying packets. Finally, in a relatedreffie group is constructing a unique research instrumeng- a
motely configurable 1000-node network testbed and emuld#ioaility. In these efforts, his group has developed much
software, including the “Janos” active network OS, the ‘Rnbmponent composition language, the OSKit, the Flick IDL
compiler, the Fluke/Flask OS, and the “Alta” and “KaffeO%t/a operating systems. In 1994 he founded the prestigious
Usenix/ACM/IEEE Symposium on Operating Systems DesigmapldmentatioffOSDI) conference series, and served as
its first program chair.

LShttp://www.cs.utah.edu/ kirby/
Lehttp://www.cs.utah.edu/ alee/
Lhttp://www.cs.utah.edu/ lepreau/
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¢ Alastair Reid, Matthew Flatt, Leigh Stoller, Jay LepreaticEEide. “Knit: Component Composition for Systems
Software.” InProc. of the Fourth Symposium on Operating Systems DesigitnaplementationOctober 2000.

e Godmar Back, Wilson Hsieh, Jay Lepreau. “Processes in R&fdsolation, Resource Management, and Sharing
in Java.” InProc. of the Fourth Symposium on Operating Systems DesigtnaplementationOctober 2000.

e Ray Spencer, Stephen Smalley, Peter Loscocco, Mike Hibire Andersen, Jay Lepreau. “The Flask Security
Architecture: System Support for Diverse Security Poficieln Proc. of the Eighth Usenix Security Symposium
August 1999.

e Bryan Ford, Mike Hibler, Roland McGrath, Patrick Tullmaday Lepreau. “Interface and Execution Models in the
Fluke Kernel.” InProc. of the Third Symposium on Operating Systems Desigtnapleé mentationFebruary 1999.

e Bryan Ford, Godmar Back, Greg Benson, Jay Lepreau, AlbertQiin Shivers. “The Flux OSKit: A Substrate for
OS and Language Research.”Rroc. of the 16th ACM Symposium on Operating Systems Plascipctober 1997.

e Eric Eide, Kevin Frei, Bryan Ford, Jay Lepreau, Gary Lindstr “Flick: A Flexible, Optimizing IDL Compiler.” In
Proc. of the ACM SIGPLAN 1997 Conference on Programming uagg Design and Implementatiaiune 1997.

Gary E. Lindstrom
Professor, School of Computing
Ph.D., Carnegie-Mellon University, 1971

Professor Lindstrom'$ research interests include programming languages, daap@nd scientific data management. He
is on the editorial board dhternational Journal of Parallel Programmingnd was Editor-in-Chief from its founding until
1993. With Doug DeGroot, he co-edited the bdalgic Programming: Functions, Relations and Equatipaslished by
Prentice-Hall. Professor Lindstrom has been a member ol#limnal Science Foundation Computer and Computation
Research Advisory Committee, and served as a Distinguighsitdr of the IEEE Computer Society. In 1981 he received
the College of Engineering Outstanding Teaching Award.

¢ Angela Violi, Xiaodong Chen, Gary Lindstrom, Eric Eddingslel F. Sarofim, “Validation Web Site: a Combustion
Collaboratory over the Internet”, International Conferermn Computational Science (ICCS 2001), San Francisco,
May 28-30, 2001, Springer Lecture Notes in Computer Scigvite Alexandrov et al. eds.

e Anand Ranganathan, Yury lzrailevsky, Sai Susarla, Johte€dBary Lindstrom, “Supporting Persistent C++ Ob-
jects in a Distributed Storage System”, Workshop on Comg@lgport for System Software (WCSSS '99), Atlanta,
May 1999.

e Jon Oler, Gary Lindstrom, and Terence Critchlow. Migratialgtional data to an OODB: strategies and lessons from
a molecular biology experience. Rroc. of the Conference on Object-Oriented Programmingte3ys, Languages,
and ApplicationsAtlanta, GA, October 1997. ACM SIGPLAN.

e Eric Eide, Kevin Frei, Bryan Ford, Jay Lepreau, and Gary ktraim. Flick: a flexible, optimizing IDL compiler. In
Proc. of the Symposium on Programming Language Design apktimentationpages 44-56, Las Vegas, NV, June
1997. ACM SIGPLAN.

e Guruduth Banavar and Gary Lindstrom. An application framewfor modular composition tools. IRroc. of the

European Conference on Object-Oriented Programmpages 91-113, Linz, Austria, July 1996. Springer LNCS
1098.

Emil Praun
Assistant Professor, School of Computing
Ph.D., Princeton University, 2002

8http://www.cs.utah.edul gary/
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Professor Prauf joined the faculty in 2002. His main interests are in compgtaphics. In particular, he has been
working on applications of local parameterizations ofrigke meshes: dividing 3D-embedded surfaces into collestod
patches and ?unfolding? each of the patches into the plaads &lso interested in combining direct acquisition of 3D
surfaces with procedural detail generation methods. Heégigient of the John E. and Marva M. Warnock Presidential
Endowed Chair for Faculty Innovation in Computer Science.

e E. Praun, W. Sweldens, and P. Schrder, “Consistent mesimp#gezations” Proceedings of SIGGRAPH 2001
pages 179-184.

e E. Praun, H. Hoppe, M. Webb, and A. Finkelstein, “Real-tina¢ching”, Proceedings of SIGGRAPH 200dages
417-424.,

e E. Praun, A. Finkelstein, and H. Hoppe, “Lapped textursdceedings of SIGGRAPH 20Qfages 465-470.

e E. Praun, H. Hoppe, and A. Finkelstein, “Robust mesh watetim@’, Proceedings of SIGGRAPH 1998ages
49-56.

Richard F. Riesenfeld
Professor, School of Computing
Ph.D., Syracuse University, 1973

Professor Riesenfeltlhas been involved in research in the areas of computer gigmmimation, computer aided geo-
metric design and CAD/CAM since joining the faculty in 197Recently he has been investigating a broad spectrum of
research problems in computer graphics, geometric magielimd manufacturing within an integrated experimentabtss
system motivated by the unifying principles of spline theor

¢ R.F. Riesenfeld, R. Fish, and S. Drake, “A Case Study in Miificiplinary Distributed Collaborative Design,” in
Proc. ASME Conference on Network-Centric CAD, in press,tSep97.

e M. Sturgill, E. Cohen, and R. Riesenfeld,“Feature Based SkBtching for Early Design,” Proceedings of the 1995
ASME Computers in Engineering Conference

¢ R. Riesenfeld, “Some Video Related High Bandwidth Commatians Needs,” in Proc. NSF Workshop on vBNS
and the Research Agenda for Networking and Applicationse 11995.

Fundamental Developments of Computer Aided Geometrigbdsi Piegl (ed.), Academic Press, 1993.

¢ Y.C. Hsieh, R. F. Riesenfeld, and S. H. Drake, “Reconstomatif Sculptured Surfaces using Coordinate Measuring
Machine”, ASME Design Automation Conference, 1993.

Ellen M. Riloff
Associate Professor, School of Computing
Ph.D., University of Massachusetts at Amherst, 1994

Professor Riloff! joined the faculty in 1994. Her research interests are inmahtanguage processing, machine learn-
ing, and artificial intelligence. She is particularly irgsted in techniques for automatically generating dicti@saand
knowledge bases for natural language processing. Mostrofibek revolves around the task offormation extraction
which involves extracting information from text. The NLPsearch group at Utah has built its own NLP system called
Sundance, which is a partial parser that activates anchitistas case frames for information extraction. Curres¢agch
projects include bootstrapping techniques for learnirtgaetion patterns, corpus-based techniques for learréngasatic
dictionaries, and corpus-based methods for coreferesoéuteon.

¢ Riloff, E. and Jones, R., “Learning Dictionaries for Infaation Extraction by Multi-Level Bootstrapping,” iRro-
ceedings of the Sixteenth National Conference on Artifloi@lligence (AAAI-99)1999.
Lohttp://www.cs.utah.edu/emilp/

20http://www.cs.utah.edu/ rfr/
21http://www.cs.utah.edu/riloff/
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e Bean, D. and Riloff, E., “Corpus-Based Identification of Neaferential Noun Phrases,” Rroceedings of the 37th
Annual Meeting of the Association for Computational Lirsgiss (ACL-99) 1999.

¢ Riloff, E. “Information Extraction as a Stepping Stone tod/&tory Understanding,” i€omputational Models of
Reading and Understandinghe MIT Press. 1999.

¢ Riloff, E. and Shepherd, J., “A Corpus-Based Approach foildding Semantic Lexicons,” irProceedings of the
Second Conference on Empirical Methods in Natural Langirigeessing 1997.

¢ Riloff, E., “Automatically Generating Extraction Patterfrom Untagged Text,” irProceedings of the Thirteenth
National Conference on Atrtificial Intelligence (AAAI-96P96.

Peter Shirley
Associate Professor, School of Computing
Ph.D., University of lllinois, 1991

Professor Shirléd joined the faculty in 1996. He is interested in creating highalistic images of virtual environments,
and visualization of complex data. The former involves @iphnd procedural generation of geometric models with
realistic optical characteristics, light transport siatidn to determine the outgoing light distribution from fewes, and
tone reproduction to create images displayable on low dymeange media such as paper and CRTs. The latter involves
issues of visual representation of complex data, as wettategies for navigation and interaction that help the eg@act
local and global information about the data. In 2000 PrafeShirley received the University of Utah Student’'s Choice
Teaching Award and in 1998 he received the College of Enging®©utstanding Teacher Award.

H. Jensen, M. Stark, S. Premoze, P. Shirley, F. Durand, abdrdey. A Physically-Based Night Sky Model. In
ACM SIGGRAPH Annual Conferen@901.

M. Ashikhmin, S. Premoze, and P. Shirley. A Microfacet-mhB&DF Generator. IACM SIGGRAPH Annual
Conference2000.

A. J. Preetham, P. Shirley, and B. Smits. A Practical Analiiodel for Daylight. INACM SIGGRAPH Annual
Conferencel999.

A. Gooch, B. Gooch, P. Shirley, and E. Cohen. A Non-photistalLighting Model for Automatic Technical
lllustration. INACM SIGGRAPH Annual Conferenc998.

J. Ferwerda, S. Pattanaik, P. Shirley, and D. Greenberg. deMaof Visual Masking for Computer Graphics. In
ACM SIGGRAPH Annual Conferend®97.

Kris Sikorski
Professor, School of Computing
Ph.D., University of Utah, 1982

Professor Sikorski® current research interests are in the areas of distribwteadlgl scientific computation and computa-
tional complexity with emphasis on information based cawity. Of specific interest are applied problems in geopty/si
(3-D modeling of earthquakes), combustion (fluid mechgniasd electromagnetic wave propagation (Maxwell equa-
tions). Various parallel explicit and implicit algorithrase being studied and implemented on massively parallehimes.
Information based complexity is a study of optimal algarithfor problems which are approximately solved, because of
partial and contaminated information. Optimal algorithfiorssolving nonlinear problems with use of various erroteria

are of special interest to Professor Sikorski.

e Sikorski, K., Tsay, C., and Wozniakowski, HAn Ellipsoid Algorithm for the Computation of Fixed Poinisurnal
of Complexity, March, 1993.

22http://www.cs.utah.edu/ shirley/
23http://www.cs.utah.edu/ sikorski/
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Sikorski, K., Schuster, J., and Tsay, G-Dimensional Modeling of Acoustic and Elastic Wave Pragiam on
Parallel ComputersTransputer Research and Applications 1, IOS Press, 1990.

Sikorski, K., and Wozniakowski, HGComplexity of Fixed Points Dournal of Complexity, December, 1987.

Boult, T., and Sikorski, K.Complexity of Computing Topological Degree of Lipschitnétions in N-Dimensions,
Journal of Complexity, Vol. 2, pp. 44-59, 1986.

Sikorski, K., and Wozniakowski, H.For Which Error Criteria Can We Solve Nonlinear Equatiord®urnal of
Complexity, 1986.

Konrad Slind
Assistant Professor, School of Computing
Ph.D., TU Munich, 1999

Professor Slintf joined the faculty in 2001. His research interests are ifclagd functional programming. He is particu-
larly interested in higher order logic, its implementatiand its application to deductive verification of systempenties.
Recent research has investigated the modeling of genetifuantional programming. Before coming to Utah, he pattici
pated in a European project that developed middleware folicgiions that require a theorem proving component.

¢ Konrad Slind. Another Look at Nested RecursionPioceedings of TPHOLs 2008pringer-Verlag Lecture Notes
in Computer Sciencé&o. 1869.

¢ Richard Boulton and Konrad Slind. Automatic Derivation afsgplication of Induction Schemes for Mutually
Recursive Functions. IRroceedings of CL 20Q0&pringer-Verlag Lecture Notes in Artificial Intelligendé¢o. 1861.

e Konrad Slind, Wellfounded Schematic Definitions. Rroceedings of CADE-15Bpringer-Verlag Lecture Notes in
Computer Sciengé&No. 1831.

e Louise Dennis, Graham Collins, Michael Norrish, RichardiBon, Konrad Slind, Graham Robinson, Mike Gordon,
and Tom Melham. The PROSPER Toolkit. Rroceedings of TACAS 200Gpringer-Verlag Lecture Notes in
Computer Scieng®No. 1785. Awarded a best paper prize.

¢ Konrad Slind and Richard Boulton. Iterative Dialogues andofnated Proof. Ifrrontiers of Combining Systems 2
No. 7, D. Gabbay and M. de Rijke (eds). $tudies in Logic and ComputatipResearch Studies Press, 2000.

Frank Stenger
Professor, School of Computing
Ph.D., University of Alberta, 1965

Professor Stengef%research interests include the development of new methiocisnaputation and the computer solu-
tion of computationally difficult problems from science agnpineering, such as inverse problems, crack problems, flow
problems and heat problems. He developed the Sinc methbdd) provide optimal algorithms in all areas of engineering
computation. He is currently writing, jointly with Micha€l’'Reilly and Tao Zhang, &inc Tool Boxcomputer-based tuto-

rial package to make these methods accessible to users.f@igestudents (Kenneth Parker) has recently completed his
Ph.D. dissertatioPTOLEMY: A Sinc-Collocation Mapping Sub-Systerhich is a computer sub-packageMéple that
automates the solution of partial differential equatid®everal of his students have recently written or are prgsemiting
computer packages for solving a broad range of difficult eegiing problem—such as Navier-Stokes equations (Barkey
and Vakili, Narasimhan), Maxwell equations (Naghsh-Nildiased on his recently discovered Sinc method of approxi-
mating indefinite convolutions, which leads to a unified &ggh for solving elliptic, parabolic, and hyperbolic diffatial
equations. Another student (Ross Schmittlein) is writingaakage based on Sinc, constructing conformal maps. Stenge
and his former student O’Reilly have been developing metheldich make it possible to invert the Helmholtz equation
without computing the forward solution. During the next feeademic years he expects to extend these inversion methods
so that they can be applied to rendering, to visualizatiothé¢ determination of paths for robots, and to the inversifon
heat and electromagnetic problems for medical and geopdiyegdplications. Seven of his papers have been accepted for
publications during this past academic yeatr.

24http://www.cs.utah.edu/slind/
25http://www.cs.utah.edu/ stenger/



5. School of Computing Faculty and Their Research Interests 43

¢ R. Kress, I.H. Sloan, and F. StengArSinc Quadrature Method for the Double—Layer Integral Biprain Planar
Domains With Cornerswith R. Kress and I.H. Sloan, to appear in volume honorihy Rnselone's65t" birthday.

F. Stenger, B. Keys, M. O'Reilly, and K. Park€dDE-IVP—PACK, via Sinc Indefinite Integration and Newton
Iteration, to appear in “Numerical Algorithms”.

F. StengerA Unified Approach to the Approximate Solution of BD& appear in "Communications in Applied
Analysis”, 1998.

F. Stenger, R. Kress, and |.H. Sloa@onstructing Conformal Maps via Sinc Methogsepared for the Cyprus
Proceedings on Computational Complex Variables, Oct.7199

A. Naghsh-Nilchi and F. Steng&plution of the Electric Field Integral Equations via Sinor@wolution submitted.

Cynthia A. Thompson
Assistant Professor, School of Computing
Ph.D., University of Texas, 1998

Professor Thompsaéhjoined the faculty in 2000. Her research interests are irhimedearning, natural language process-
ing, and artificial intelligence. She is especially intéeelsin applying machine learning to complex, relationaksasuch

as language processing and adaptive interfaces. Afteiviegdier Ph.D., she spent two years at the Center for theyStud
of Language and Information at Stanford University, buitgdand studying conversational interfaces that adapt thlves
over the course of several interactions with a user.

e Mehmet Goker and Cynthia Thompson, “The Adaptive Place gatviA Conversational Recommendation System,”
Proceedings of the 8th German Workshop on Case Based Ragsbammerbuckel, Germany, March 2000.

e Cynthia A. Thompson, Mary Elaine Califf, and Raymond J. MegriActive Learning for Natural Language Pars-
ing and Information Extraction,Proceedings of the Sixteenth International Machine LaagnConferenceBled,
Slovenia, June 1999. (ICML-99)

¢ Cynthia A. Thompson and Raymond J. Mooney, “Automatic Garaion of Semantic Lexicons for Learning Natu-
ral Language InterfacesPProceedings of the Sixteenth National Conference on Adiifiotelligence Orlando, FL,
July, 1999. (AAAI-99)

e Cynthia A. Thompson and Raymond J. Mooney, “Inductive Laayfror Abductive DiagnosisProceedings of the
Twelfth National Conference on A$eattle, WA, July 1994. (AAAI-94)

William B. Thompson
Professor, School of Computing
Ph.D., University of Southern California, 1975

Professor Thompsorféprimary research interest is in the area of visual percapt@urrently, he is exploring how an
understanding of computational vision can aid in improuing spatial information conveyed by graphical displays. He
is also active in the exploration of techniques for analgaiisual motion, sensing for manufacturing, and visioneohs
navigation. Professor Thompson joined the faculty in 1984rdl6 years in the Computer Science Department at the
University of Minnesota.

e C. Madison, W.B. Thompson, D.J. Kersten, P. Shirley, and 8rfits, ‘Use of Interreflection and Shadow for Surface
Contact,"Perception and Psychophysj&3(2), Februrary, 2001.

e W.B. Thompson, C.M. Valiquette, B.H. Bennett, and K.T. Sutand, “Geometric Reasoning for Map-Based Local-
ization,” Spatial Cognition and Computatiof(3), 1999.

2Bhttp://www.cs.utah.edu/ cindi/
27http://www.cs.utah.edu/thompson/
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e S. Premoze, W.B. Thompson, and P. Shirley, “Geospecific 8&&mglof Alpine Terrain,"Proceedings of the Euro-
graphics Rendering Workshpfune 1999.

W.B. Thompson, J.C. Owen, H.J. de St. Germain, Stevan Rk,Sdad T.C. Henderson, “Feature-Based Reverse
Engineering of Mechanical PartsEEE Transactions on Robotics and Automatidg(1), February 1999.

e W.B. Thompson, “Exploiting Discontinuities in Optical kg International Journal of Computer Visigr80(3),
1998.

Ross Whitaker
Assistant Professor, School of Computing
Ph.D., University of North Carolina, 1993

Professor Whitaké? joined the faculty in 2000. He has interests in computeovisivisualization, and image process-
ing. In the area of medical image processing, Dr. Whitaker i®developer of the "Insight” toolkit for segmenting and
visualization the 3D color data associated with the Vistblenan Project. Dr. Whitaker is also working on new, statgsti
based methods for building surface models from noisy ranggsarements, such as those from laser radar and ultrasound.
In the area of visualization, Dr. Whitaker is developing na&thods for visualizing biological volume datasets and for
processing the surface models that are derived from theaseds.

e R. T. Whitaker, “A Level-Set Approach to Image BlendintEEE Transactions on Image Processjigpress.

¢ A. Mangan, R. T. Whitaker, “Partitioning 3D surface meshsisng watershed segmentatiolEEE Transactions on
Visualization and Computer Graphics(4), pp. 308-321.

R. Whitaker, J. Gregor, and P. Chen, “Indoor scene recortgtrufrom sets of noisy range imageS§gcond Inter-
national Conference on 3-D Digital Imaging and Modelji@ctober 1999, pp. 348-357.

R. Whitaker, “A level-set approach to 3D reconstructiomin@ange data nternational Journal of Computer Vision
29(3), October 1998, pp. 203-231.

M. Tuceryan, D. Greer, R. Whitaker, D. Breen, C. CramptorR&se, K. Ahlers, “Calibration requirements and pro-
cedures for a monitor-based augmented reality systéi&FE Transactions on Visualization and Computer Graphics
1(3) September 1995, pp. 255-273.

Joseph L. Zachary
Clinical Professor, School of Computing
Ph.D., Massachusetts Institute of Technology, 1987

Professor Zacha#fy joined the faculty in 1987. He is interested in finding waysise computers in teaching science and
engineering in general, and computer science in partictilaris currently developing Web-based tools and curricota f
teaching introductory programming, computer science, soehntific computing courses. The author of two textbooks
in scientific programming, Professor Zachary received 881EEE Computer Science and Engineering Undergraduate
Teaching Award, won the University of Utah Distinguishe@ddking Award in 1997, was named a Department of Energy
Undergraduate Computational Science Education Award eviim1996, was a University of Utah Presidential Teaching
Scholar in 1995, and received the College of Engineering@nting Teaching Award in 1990.

e J. Turner and J.L. Zachary. Javiva: Java Visualization aalit&tion. InPapers of the Thirty-Second SIGCSE
Technical Symposium on Computer Science EducafiGM Press, February 2001.

e E. Odekirk and J. Zachary. Automated Feedback on Progranas#/8tudents Need Less Help From Teachers. In
Papers of the Thirty-Second SIGCSE Technical Symposiunommp@er Science EducatioACM Press, February
2001.

28http://www.cs.utah.edu/ whitaker/
29http://www.cs.utah.edu/"zachary/
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e D. Price, E. Riloff, J. Zachary, and B. Harvey. NaturalJa¥aatural Language Interface for Programming in Java.
In Proceedings of the International Conference on Intelliggser InterfacesACM Press, January 2000.

e J.L. Zachary.Introduction to Scientific Programming: Computational Blem Solving Usingathematicaand C
TELOS/Springer-Verlag, 1998.

e J.L. Zacharylntroduction to Scientific Programming: Computational Bilem Solving Using Maple and CTELOS/
Springer-Verlag, 1996.






Current Funded Research

As an indication of the breadth and specialties of curresgaech activity in the School of Computing, the following li
summarizes a partial list of funded projects underway atithe of this handbook’s publication.

¢ Application Driven Advancement of Asynchronous Desigrhbtit,NSF, Brunvand and Gopalakrishnan.
e Adaptive Structure Aware Memory SysteDARPA, Carter.
¢ Representation for SSF Multilateral Component Fabricati®RI, Cohen.

e Center for the Simulation of Accidental Fires and Explosi@tSafe DOE, Davis, Hansen, Henderson, Johnson,
and Lindstrom.

¢ Test Model Checking Based Verification of Multiprocessoch@aProtocolsNSF, Gopalakrishnan.
e Formal Verification and Design of System-Level Hardswhl®f, Gopalakrishnan.

e Formalization and Verification of Computer System Intereut Busse\SF, Gopalakrishnan.

e Microengine for Programmable Self-Timed Contid§F, Gopalakrishnan and Brunvand.

¢ MRI Acquisition of an Experimental Testbed for Computergbias,NSF, Hansen, Cohen, Johnson, Shirley, and W.
Thompson.

¢ Interactive Ray Tracing for VisualizatioDhlSF, Hansen, Smits, Shirley, and W. Thompson.

e Undergraduate Experience in Resear8landia, Hansen.

e Rapid Extraction of Isosurfaces from Time-Varying DataNL, Hansen.

¢ CISE Education Innovation: Simulation Science and EdocaNSF, Henderson and Zachary.
¢ Virtual Prototyping for Human Centric DesigilSF, Hollerbach, Cohen, and W. Thompson.
e CAREER: Compiler Optimizations for Instruction BandwiddsF, Hsieh.

e Corridor One - An Integrated Distance Visualization Enviment for SSI and ASCI Applicatiori3QE, Johnson
and Hansen.

47
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6. Current Funded Research

Bioelectric Field Modeling Stimulation and VisualizatidwiH, Johnson, Hansen, and MacLeod.
Interactive Flow Visualization Using HapticBlSF, Johnson, Hansen, and Hollerbach.
Presidential Faculty Fellowship\\SF, Johnson.

Program for Partnerships for Advanced Computational Isfracture NSF, Johnson.

ASCI Advanced Visualization Technology Cemiegonne Lab, Johnson and Hansen.

Robust Composition of Embedded SystédAdPA, Lepreau.

JANOS: A Java-oriented Active Network Operating SysiBRPA, Lepreau.

A Large-Scale Network Emulation FacilitySF, Lepreau.

An Integrated Repository for Biology Reseao\RPA, Lindstrom.

POWRE: Understanding and Improving Memory System Perfocen&lSF, McKee.

Understanding and Improving Memory System Pergformanaea\lllew Approach to Cache Analysis and Access
Ordering,NSF, McKee.

Acquisition of Equipment for Telecollaboration Telepmse and DesignNSF, Riesenfeld.

Multiphase Integrated Engineering design (MINB)y Force, Risenfeld and Cohen.

Computer Graphics and Scientific Visualization NSF SciemtETechnology CentddSF, Riesenfeld and Cohen.
CAREER: Building Conceptual Natural Language Processiygjedns for Practical ApplicationdlSF, Riloff.
User-Directed Hybrid Deterministic and Monte Carlo PasllLight Transport Algorithmd\SF, Shirley and Hansen.
Realistic Computer Graphics for Natural Scend§F, Shirley, Smits, and W. Thompson.

CISE Research Infrastructure: Modeling Complex Physical @omputational EnvironmentdSF, W. Thompson.
CISE Research Instrumentation: Realistic Computer GregNSF, W. Thompson.

CAREER: A Statistical Framework for Estimating 3D Manifoftbm Range Datd\SF, Whitaker.

Interactive Level-Set Modeling for Visualization of Bigical Volume Dataset$ySF, Whitaker.

The Visible Human project Image Processing TollIsM, Whitaker.

Multiresolution Visualization Tools for Interactive Ayals of Large-Scale N-Dimensional Date SBISF, Whitaker.
A Statistical Approach to 3D Terrain Reconstruction - PhHS®NR, Whitaker.

Helping Beginning Programmers View Their Programs AbdtyablSF, Zachary.

Creating Interactive Web Content - CPSC 104@HE, Zachary.



