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Founded in 1965, the Department of Computer Science offers highly-regarded programs at both the undergraduate and
graduate levels. Department faculty and students have done pioneering work in interactive graphics, stack machine and
dataflow architectures, digital recording, graphical user interfaces, three-dimensional rendering, asynchronous circuits,
video games, computer algebra, and computer animation. Faculty and alumni have also founded a number of well-known
companies, including Adobe Systems, Ashlar, Atari, Cirrus Logic, Evans & Sutherland, Myricom, Netscape, Pixar, Pixel-
Planes, Silicon Graphics, and Word Perfect.

Graduate students immerse themselves in the research activities of the department, which currently include:

e asynchronous VLSI systems e automated knowledge acquisition
e compilers e computer-aided geometric design
e computer architecture e computer graphics

e computer vision e databases

¢ educational computing

e high-speed Gas circuits

e human-computer interaction

¢ natural language processing

e Operating systems

e programming languages

e scientific computing and visualization
e software development tools

e structured VLSI design

¢ formal methods for system design
e geometric modeling

e information-based complexity

e numerical analysis

¢ parallel and distributed computing
e robotics

e security

e software engineering

e virtual environments

These research activities are funded from a variety of federal, state, and industrial sources, including the National Science
Foundation (NSF), the Defense Advanced Research Projects Agency, the Department of Energy, the Office of Naval Re-
search, the National Institutes of Health, the Utah State Centers of Excellence Program, Silicon Graphics, Hewlett-Packard,
and IBM. The department is a partner in an NSF Science and Technology Center for Computer Graphics and Visualization
along with Brown, Caltech, Cornell, and the University of North Carolina; it recently received an NSF Research Infras-
tructure award to support research activities requiring high-bandwidth, low-latency machine-to-machine communications;
it is a partner in the DOE Advanced Visualization Technology Center along with Los Alamos National Laboratory and
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Argonne National Laboratory; and it is a key participant in the University’'s $20 million Accelerated Strategic Computing
Initiative grant from the Department of Energy.

Graduate students have access to hundreds of Unix and Windows NT workstations and to the more specialized equipment
that resides in the various research laboratories. This equipmentincludes a 96 CPU SGI Origin 2000 with 8 Infinite Reality
Engines; SGI ONYX2, Power Challenge, Power Onyx, and Origin 200 computers; robot arms, mobile robots, and image
digitization and display systems; a variety of visual and non-visual virtual environment interfaces; a professional-quality
video editing and teleconferencing facility; advanced graphics display workstations equipped with special-purpose graphics
hardware; and a collection of numerically controlled equipment used to produce physical prototypes of computer-generated
designs.

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

(This handbook is available online lattp://www.cs.utah.edu/csinfo/handbooks )
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M.S. and Ph.D. Admissions

The Department of Computer Science conducts an active and well-funded research program, which allows it to provide
high-quality graduate education and research experience to a select group of creative and highly motivated graduate stu-
dents. Approximately twenty-five new graduate students enter the program annually, roughly evenly divided between
the M.S. and Ph.D. programs. Most graduate students are supported financially throughout their graduate career via a
combination of teaching assistantships (TAs) and research assistantships (RAs). Our admissions standards are high and
competition for the limited number of positions in the program is rigorous. Admission is based on an evaluation of both an
applicant'sacademic profilendresearch potentialWe especially encourage applications from underrepresented minori-

ties and women.

1.1 Required Application Materials

The following materials are required 8L applicants to either the M.S. or Ph.D. programs, including those wishing to
transfer into the program from another department at the University of Utah:

1. Application Form: Complete and return the Department of Computer Science Application for Admission to Grad-
uate School. There is no application fee for the computer science application form. However, once a student is
accepted into our graduate program and decides to attend, the student is then required to submit another application
form to the University of Utah. The application fee for the university is $40 for domestic students and $60 for
international students.

2. Grade Reports and Transcripts: In accordance with the instructions on the application form, arrange to have two
copies of your transcripts sent to the Department of Computer Science directly from the issuing schools.

3. GRE Aptitude and Advanced Test in Computer ScienceAll persons interested in applying to the Department of
Computer Science at the University of Utah are required to take the GRE Genegal apgropriate Subject exam
and have their scores forwarded to the departmbntilmost all cases, the subject exam should be in Computer
Science. Applicants wishing to submit subject exam scores from a different area should obtain prior approval from the
department. Applicants who are deficient in formal computer science courses may request permission to substitute
a related advanced testStudents should plan far enough ahead to accommodate this requirement. Specifically,
applicants must take the GRE exam sufficiently early to allow their scores to arrive by the application deadline.
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4. Letters of Recommendation: Arrange to have three letters of recommendation sent directly to the Department of
Computer Scienc&raduate Coordinatar We strongly prefer that all recommendations be from current or former
professors who have a knowledge of the applicant’s abilities through classwork, independent study, and/or research.
However, a letter from a professional supervisor is acceptable if the supervisor is from a computer-related field and is
qualified to judge the academic and technical capabilities, character, and ability of the applicant to perform research.
It is helpful if letters for non-native English speakers address the applicant’s English skills.

5. Personal Letter: Send a one- to two-page letter to the Department of Computer Sc@rechiate Coordinatar
describing in depth your background, interests, and in particular, your reasons 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 take the TOEFL (Test of English as a Foreign
Language) and have the score reported to the Department of Computer Science.

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

1.2 Application Deadline Dates

Applicants are normally evaluated for admission effective Fall Semé&&ieh applications must be received at the Univer-

sity of Utah by January 15 of the academic year prior to the desired start of studies. Exceptionally well qualified students
may be admitted starting Spring Semester with an application deadline of October 1. Applications for entry effective
Summer Term are not accepted.

1.3 Addresses

Applicants should havall application materials (application form, transcripts, GRE scores, letters of recommendation,
TOEFL scores (if applicable), and personal letter) sent directly to the Department of Computer Science at the address
below. Questions regarding the status of an application or regarding the computer science graduate program in general
should be sent to the Graduate Coordinator.

Graduate Coordinator
University of Utah
Department of Computer Science
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 Department of Computer Science and decide to attend, be sure
to notify the Department of Computer Science in writing regarding your intention to matriculate. You will then be required

to submit another application form to the University of Utah. The application fee for the university is $40 for domestic
students and $60 for international students. If you are accepted with financial aid, obtain a TA/RA Request form from the
Graduate Coordinator and return it promptly.

International Teaching Assistants (TAs who are not native speakers of English) must take either a Test of Spoken English
(TSE) or SPEAK test before beginning their first TA assignment. Depending on exam score, remedial instruction at the
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University’s English Language Institute may be required. International Teaching Assistants are required to participate in

the ITA Workshop prior to their first semester. This is typically held 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 entry-level degree. Although it is not necessary that you have a B.S.
in Computer Science, both degree programs assume a background with knowledge in:

Programming languages

Algorithms and data structures

Operating systems

Computer system organization

Machine architecture

Logic design

Discrete mathematics

Is there a GPA cutoff?

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

Is the GRE required?

Yes, all applicants are required to take the GRE Generaharappropriate Subject exarBecause our graduate programs

are not entry-level, we strongly prefer that the Subject exam be in Computer Science in order to help us judge an applicant’s
computer science backgrounieh. truly exceptional circumstances, we may allow an alternate Subject exam to be substi-
tuted. Anyone wishing to submit scores from an area other than computer science should consult with the Department’s
Director of Graduate Admissions prior to submitting his or her application.

Is there a TOEFL cutoff?

Yes, 620 is the minimum acceptable score. In addition, any non-native English speaker who receives support as a teaching
assistant must attend 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 Department of Computer Science. However, students who are accepted into the computer
science graduate program and decide to attend, must then submit an application form to the University of Utah. The
university application fee is $40 for domestic applicants and $60 for foreign applications. It cannot be waived under any
circumstances.

Is there anything else involved in the admission process besides sending my application to the Department of Com-
puter Science?

Yes, you must supply the department with three letters of recommendation, academic transcripts, a personal statement,
official GRE scores, and TOEFL scores (if applicable). Your application cannot be processed by the Department Graduate
Admissions Committee until it is complete.
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What are you really looking for in an applicant?

We are looking for applicants with strong academic backgrounds who have demonstrated a potential to perform creative
and innovative research in computer science.

Who should | contact if | have any questions?
Send e-mail tggrad _info _questions@cs.utah.edu
Can | get more information on the Department or copies of the admissions forms electronically?

Yes. You can get copies of this handbook and all of the admissions forms as well as detailed information about individ-
ual researchers’ interests, ongoing research projects, and recent technical papers via the department’s World Wide Web
(WWW) server, located dittp://www.cs.utah.edu

1.6 Transfers Within the CS Graduate Program

The following section details departmental policy and procedures for currently matriculated computer science graduate
students who wish to change degree programs (M.S. to Ph.D. or vice versa), and students who are about to complete
a degree program and wish to continue in another. All such applications will be reviewed by the Graduate Admissions
Committee to ensure standards consistent with those applied to outside applicants. The same admissions deadlines apply
as for outside applicants (i.e., a student wishing to transfer from the M.S. program for the Fall Semester must submit their
application by January 15).

1.6.1 Transfer into the Ph.D. Program

A student wishing to transfer to the Ph.D. program must submit the following material to the Graduate Admissions Com-
mittee:

1. A“goal letter” explaining the student’s motives and describing the intended research area.

2. Letters from three current department faculty members supporting the application. In the event that the applicant’s
supervisory committee has been formed, then at least one of these letters must be from the chair of that committee.

3. A University of Utah transcript.

Applications will not be reviewed unless at the time of application the applicant has completed at least two academic
semesters of graduate study. Summer term does not count in this tally.

1.6.2 Transfer into the M.S. Program

Students currently enrolled in the Ph.D. program who wish to transfer to the M.S. should make their request in writing to
the Director of Graduate Studies. Supporting letters from three 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 procedures of the M.S. and Ph.D. programs. Other pertinent
information can be obtained from the bulletin of the Graduate School of the University of Utah.

Many aspects apply to both the M.S. and Ph.D. degree programs in Computer Science. Information that applies to both
M.S. and Ph.D. students is presented first, followed by a description of requirements specific to each degree program.

Please see the Graduate Coordinator (currently, Colleen Hoopes) for additional material regarding administrative guide-
lines, procedures, and help. It is the responsibility of the student to initiate processing the various forms; however, the
department 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 as follows:

. Oversee the graduate curriculum and make timely recommendations to the faculty on its findings.
. Execute the departmental graduate policy on admissions and financial support.

. Make teaching assistantship assignments.

A W N P

. Monitor the progress of all graduate students in the Department. This monitoring relies on annual progress reports
from students and their advisors (supervisory committee chairs). The advisor of a student whose progress is ques-
tionable will be invited to discuss the student’s situation with the Committee. Appropriate actions according to
accepted departmental guidelines result from the student reviewing process.

5. Recruit new graduate students.

During 1999-2000, the Committee consists of Professors Charles Hansen (chair), Ellen Riloff, and Wilson Hsieh.

Information specific to a particular semester, such as desk assignments and comprehensive exam dates, are on the graduat
studies web pagédittp://www.cs.utah.edu/grad-studies
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2.2 Financial Assistance For M.S. and Ph.D. Students

Assistantships and Fellowships

There are three types of financial aid available to graduate students in the Department of Computer Science. Teaching and
research positions are awarded on a semester-by-semester basis. Teaching assistantships are provided by the department,
while research assistantships are awarded by individual faculty serving as investigators on research grants and contracts. A
third form of support is research fellowships (including traineeships), the terms of which vary.

The duties and benefits of departmental teaching and research assistantships are defined as follows:

1. Teaching AssistantshipA teaching assistant is a matriculated student employed 10 to 20 hours per week to assist
a faculty member in teaching. The teaching assistant is required to meet with students regularly in a classroom,
laboratory, or other instructional setting; to assist in instructional duties through lesson and materials preparation; to
counsel students outside of the regularly scheduled instructional periods; and to evaluate and grade students’ work
to aid in the determination of final course grades. Tuition waivers supplement salary support.

2. Research Assistantshifphe Director of Graduate Studies assigns each research assistant to a particular faculty mem-
ber based on mutual agreement of the faculty and student. The duties assigned to a research assistant are consonant
with the student’s research interests and also useful to the professor’s research efforts. A research assistantship can
be viewed as an internship, whereby the student learns by practicing under faculty supervision. A student wishing to
be a research assistant should inquire directly with appropriate faculty sponsors. Tuition waivers supplement salary
support.

Continuation of financial aid is dependent upon continued competent 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 national foundations, can be requested directly from the granting agency
under the supervision of the Director of Graduate Studies. In addition, the department annually nominates outstanding
graduate students for University Research Fellowships, as well as fellowships for certain categories of graduate students
from private corporations and federal agencies. In the past students in the department have been awarded fellowships from
NSF, DOE, DARPA, ACM, AMOCO, Apple, ARO, ONR, and IBM.

Summer Support

Faculty members who are conducting research projects often hire students as research assistants on a half or full-time basis
during the summer. Students interested in a summer appointment as a research assistant should make arrangements directly
with the appropriate faculty member. There are a few teaching assistantships available during the Summer Semester.

Graduate Assistantship Duration and Pay Scales

Graduate student supportis contingent upon satisfactory progress toward degree completion. The number of assistantships
in each semester depends upon available funding. The department will notify students of appointments as early as possible
before the start of a semester. It is usually not possible, however, to notify students of their specific assignments (that is,
whether they will be an RA or TA) until the beginning of each semester, as these decisions are based on class enrollment
figures. The table below gives the current pay scale for Computer Science graduate RAs and TAs at the customary 20
hour/week level. Undergraduate TAs are paid on a separate hourly scale.
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Description Level of Support
Studentin M.S. program $1,350/mo
Student in Ph.D. program (pre-proposal)$1,350/mo
Student in Ph.D. program (post-propospal$1,450/mo

Full-time students who are employed by the University are exempt from FICA (Social Security) taxes, and should file a
form to this effect. This formis available from the department administrator or from the Payroll office in 103 Park Building.
A form must be filedeachsemester to keep the exemption in effect.

Tuition Waivers

Tuition waivers are available to Teaching and Research Assistants working 20 hours/week or more. Tuition benefits are
applicable to all courses numbered 5000 and above that contribute to the student’'s degree course requirements. Students
must take between 9 and 12 semester hours to receive a full tuition waiver.

By Graduate School policy, tuition waivers are limited to four semesters for M.S. students. Students entering the Ph.D.
program with a master’s degree in Computer Science are limited to six semesters of tuition waiver support. Ph.D. students
entering without a master’s are limited to ten semesters of tuition waiver support. See the Graduate School Bulletin for
additional requirements.

Procedures for Applying for Financial Assistance

Qualified full-time graduate students are eligible for financial aid in the form of teaching assistantships or research as-
sistantships as described above. For incoming students, a financial assistance application form can be obtained in the
Department of Computer Science as well as from the Graduate Fellowship Office, 312 Park Building. A completed ap-
plication should be submitted directly to the Department of Computer Science by February 1 for aid to commence the
following Fall Semester.

2.3 Transfer Credit

A student may not count more than eight semester hours of non-matriculated graduate work toward any graduate degree
unless the student’s registration for more than eight semester hours is specifically approved in advance by the department
chair and the dean of the Graduate School. Graduate courses taken as an undergraduate at the University of Utah cannot
be counted towards a degree program unless a petition for graduate credit was filed with the University’s Registrar at the
time the course was taken.

Students who have done graduate study at other institutions may apply appropriate course work to their program at the
University of Utah. The following guidelines apply:

1. The courses must bdwona fidegraduate level class work (e.g., independent study is excluded), with grade B- or
better. The course work must have been taken on a postgraduate basis, i.e., not have been used to fulfill Bachelor’s
degree requirements.

2. Credit may be given to M.S. students for up to six semester hours, and up to 20 semester hours for Ph.D. students.
Quarter hours are converted to equivalent semester hours by a .66 multiplicative factor (e.g., 9 quarter hours = 6
semester hours).

3. Approval of each course is granted by the student’s supervisory committee. Course appropriateness is determined
by consideration of course content and the student’s declared research area.
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4. Approved courses are certified by inclusion on the studémsication for Admission to Candidacy for the M.S.
Degreeor Program of Study for the Ph.D. DegreéHenceforth, both these forms will be uniformly referred to as
“Program of Study” forms.) These must be submitted by the end of the student’s second semester of study.

5. Approval of a course taken elsewhere for transfer credit does not imply fulfillment of any specific required course.
The waiving required courses can be petitioned for using a form available from the Graduate Coordinator. Normally,
the Utah professor who most recently taught the required course determines whether petition should be granted. This
can be done at any time, e.g., prior to filing the Program of Study form. Petitions may be granted even if the course
was applied to complete Bachelor degree requirements (see point 1).

6. For Ph.D. students:

(a) Approval of courses taken elsewhere has no effect on comprehensive and qualifying exam requirements. Some
students may elect to complete a course at Utah even though they may have taken a comparable course else-
where, to aid in preparation for these exams.

(b) Approval of courses taken elsewhere has no effect on University of Utah residency requirements (see Sec-
tion 2.10).

2.4 Thesis/Dissertation Requirements

The M.S. degree requires a thesis, and the Ph.D. degree a dissertation, to be completed and successfully defended before
the degree can be awarded. (In the discussion that follows, the term “thesis” is used to refer to both.) The supervisory
committee must give preliminary approval of the thesis prior to the defense. The thesis defense can be scheduled after
this approval. To schedule the defense, contact the Graduate Coordinator. The student must provide one copy of the
thesis to the chair of the supervisory committee at least three weeks before the thesis defense, and one copy to each of
the other committee members at least two weeks prior to the defense. A complete draft of the thesis must be delivered to
the Graduate Coordinator one week prior to the announced time of defense. This copy will be made available for public
access. Students are encouraged to place an additional copy on the CS Department web pages at least one week prior to
the announced time of defense. Students are expected to offer each committee member a bound copy of the thesis once it
is completed.

After successfully defending the thesis, the student must obtain approval from the Final Reader (typically the supervisory
committee chair), department chair, and Dean of the Graduate School. A draft of the final thesis must then be presented to
the Thesis Editor. Successful completion of the thesis defense must be reported to the Graduate School at least four weeks
before the last day of examinations in the final semester. Students should also read the document regarding copyright
notices provided by the department and declare their intentions regarding granting the department the right to photocopy
the thesis before notifying the Graduate Coordinator of completion of the thesis defense.

The student has one month after the defense to make any revisions prior to submitting the thesis to the Graduate School
Thesis Editor. There will be at most two additional months to complete any changes required by the Thesis Editor before
final acceptance. If either of these deadlines are not met, the candidate must redo the oral defense of the thesis. The final
thesis must be filed one week before the end of the semester of graduation.

2.5 Thesis Copyright Policy

The Department of Computer Science has a fiduciary interest in seeing that the results of its research programs are widely
disseminated so that other researchers and the public as a whole can benefit. This is especially true for work supported in
part by governmental agencies. Copyrighting of a thesis, without making any provision for its legal reprinting, severely
limits the dissemination of research results. It also makes it difficult for the department to handle requests for copies of
theses received from other universities or researchers.
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The Department of Computer Science encourages distribution of theses and dissertations in any of the following ways:

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

e Give permission to the departmentto have the thesis reproduced upon request, with the department allowed to recover
its costs of reproduction and distribution.

e Furnish the department with the address of the person, agency, or company that will handle the distribution of the
thesis.

2.6 Leave of Absence Policy

If a student does not plan to take classes during a fall or spring semester, a leave of absence must be requested. Contact the
Graduate Coordinator for the proper form.

2.7 GPA Requirements

Students are required to meet minimum grade and GPA requirements for their classes. Classes on the Program of Study
must have a course humber of 5000 or above. Students are required to earn a grade of B- or better in every class on the
Program of Study, and must maintain an overall GPA of at least 3.0 in those classes. Students are required to earn a grade
of B or better in any required class, and achieve an overall GPA of 3.5 in required classes.

2.8 Course Load

Graduate School policy dictates that a graduate student who receives a full tuition waiver during any semester in which
he or she holds an assistantship, fellowship or traineeship is required to register for at least nine semester hours, including
thesis research and seminars.

All teaching assistants, as well as students receiving fellowship or traineeships stipends, are required to register for CS 6930
(Computer Science Seminar) for one semester hour.

Students must be registered for at least three hours per semester, exclusive of summer semester, in order to remain in a
graduate degree program. Students who do not maintain continuous registration and who have not been granted a leave of
absence by the Graduate School are subject to being discharged from the degree program. Students must be registered fol
at least three semester hours during the semester of the student’s thesis defense.

Normally, nine semester hours per semester is considered a full load for graduate students. Students being supported via
research or teaching assistantships who wish to receive tuition waivers must register for between nine and twelve hours per
semester, as described above.

2.9 The M.S. Degree

The M.S. is a research degree offered through the Graduate School. A student who has been accepted by the Graduate
School is formally admitted to candidacy for the M.S. degree at the recommendation of the student’s supervisory commit-
tee. Admission to candidacy occurs after the student:
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Forms a supervisory committee,

Files an approved Program of Study form,

Passes the comprehensive examination, and

Submits an approved thesis proposal.

An application for candidacy must be submitted to the Graduate School no later than the last day preceding the semester
of graduation. For the degree to be conferred, the approved Program of Study form must be completed and the thesis
completed and publicly defended.

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

Supervisory committee.An M.S. committee consists of three members. A committee typically consists of departmental
faculty, but may include qualified external members. The committee should be formed by the second semester of enroliment
in the M.S. program.

Any computer science regular faculty member may serve as a supervisory committee chair. Other faculty may chair
supervisory committees if accorded that privilege by the regular faculty. Individuals who are not faculty members may
serve on supervisory committees if nominated by the regular faculty on the committee, and endorsed by the Graduate
Studies Committee and department chair.

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

Required Courses. The Computer Science M.S. program is not considered an “entry level” program; therefore, all in-
coming students will be expected to have demonstrated a basic understanding of fundamental concepts. Students with
non-traditional backgrounds must show proficiency in or complete the courses listed as “background” in Figure 2.1.

The curriculum requirements for M.S. students are designed to ensure that all students who receive a M.S. degree have
a working knowledge of those topics in computer science that are deemed fundamental by the faculty. This comprises

a basic education in the core areas of computer science and a deeper education in one or more areas in which they will
perform research. A core area illuminates the ways that most applications are designed and implemented, examines the
hardware and software systems that are needed to execute the applications, and analyzes the resulting performance of such
applications. M.S. students are required to complete courses in each of these areas.

Figure 2.1 gives thbackgroundandrequiredcourses in each core area for M.S. students. It is assumed that all graduate
students will have a thorough understanding of the material covered in the background courses. All M.S. students must
take the required courses listed above, unless a waiver is obtained based on prior knowledge (e.g., completion of a similar
course taken at another University). M.S. students are required to earn a grade of B or better in each required class, and
achieve an overall GPA of 3.5 in those classes.

Program of Study. Course work listed on the approved Program of Study form must consist of at least 30 semester hours
of graduate course work and thesis research. At least 6 semester hours 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 6000 or above, excluding research credits (CS 6970); or they must
be required courses. Of the required 20 semester hours, up to 6 may be in courses outside of CS. At least one course in the
Program of Study must be a CS course numbered 6000 or above, excluding independent study, seminars, research credit,
and required courses.
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Area Background (Prerequisites) Required
Foundations CS 3100 Models of Computation CS 6100 Foundations of Computer Science
CS 3510 Algorithms and Data Structures
CS 3100 Models of Computation CS 6520 Programming Languages and Semantics

CS 3520 Programming Language Concepts

Systems and LanguagesCS 3510 Algorithms and Data Structures| CS 5460 Operating Systems
CS 3810 Computer Architecture
CS 3100 Models of Computation CS 5470 Compiler Principles and Techniques
CS 3510 Algorithms and Data Structures
CS 3810 Computer Architecture
Architecture CS 3700 Digital System Design CS 6810 Advanced Computer Architecture
CS 3810 Computer Architecture

Figure 2.1: Course requirements for M.S. students in Computer Science

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

Independent study (CS 6950 and CS 7950) can be included in the Program of Study for the M.S. degree. Independent
study for M.S. students will be allowed only when the project is self-contained and independent of thesis research. Course
CS 6944 (Computer Science Seminar) may not be applied to the course requirements of the M.S. degree program.

A student may register for CS 6020 if that student writes and publishes a peer-reviewed article based on research performed
in the University of Utah Department of Computer Science. The contribution of the student to the article should be
equivalent to that conferred by first authorship. The paper should be published in a respectable outlet. Itis the responsibility
of the student’s advisor to determine whether the student has made such a contribution, and whether the outlet is of sufficient
quality. This paper must be accepted for publication prior to the end of the second year of study.

The Program of Study form should be filed with the department in the second semester of study and with the Graduate
School prior to taking the comprehensive examination. The Program of Study form must be submitted to the Graduate
School by the last day of the semester preceding the semester of graduation.

Comprehensive examination.The comprehensive examination for M.S. students consists of an oral examination on the
thesis proposal and research area in a very broad sense. This examination is administered by the student’s supervisory
committee and should be completed by the end of the student’s third semester of study (not counting summers) as a
graduate student in the department. The examination should serve as the defense of the student’s thesis proposal as well as
to establish competence in the research area.

Thesis proposal. The student should prepare and receive approval for a thesis proposal by the end of the third semester
of study (not counting summers). A copy of the thesis proposal must be in the student’s file. For guidelines on preparing
proposals, consuliscussion on Ph.D. Thesis Proposals in Computing Scidrydd, C. Lauer. Copies are available from

the Graduate Coordinator and from the Thesis Editor.

Completing program of study. An M.S. student is expected to devote the necessary time to courses and research in order
to make satisfactory progress toward the degree. Satisfactory progress includes personal participation in the research and
teaching environment of the department on a day-to-day basis.

Thesis. A full time student working on an M.S. program is expected to complete the degree requirements within two
calendar years. Beyond this period a student generally does not receive graduate financial support from the department.
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In special circumstances, the student may continue the M.S. program for a third year but without financial support. A
student must petition the Graduate Studies Committee to continue beyond the third year. The Graduate School limits M.S.
programs to four years.

2.10 The Ph.D. Degree

The Ph.D. is a research degree offered through the Graduate School. It is awarded to a candidate who has demonstrated
breadth in Computer Science in general, and depth in a research specialty within Computer Science. The latter is exhibited
through the writing and defense of a dissertation that reports substantial original contributions in an approved area of
research.

A student who has been accepted by the Graduate School is formally admitted to candidacy for the Ph.D. by the University
at the recommendation of the student’s supervisory committee. Admission to candidacy occurs after the student:

Forms a supervisory committee,

Files an approved Program of Study form,

Passes the comprehensive examination,

Passes the written portion of the qualifying examination,

Passes the oral portion of the qualifying examination, and

Submits an approved dissertation proposal.

An application for candidacy must be submitted to the Graduate School no later than the last day preceding the semester
of graduation. For the degree to be conferred, the approved Program of Study form must be completed and the dissertation
completed and publicly defended.

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

Supervisory Committee. Each student forms a supervisory committee whose members guide the student’s research pro-
gram. The committee conducts the student’s comprehensive examination, written qualifying examination, oral qualifying
examination, and dissertation defense. A Ph.D. supervisory committee consists of five faculty members and must include
a member from outside the Department of Computer Science. Any computer science regular faculty member may serve as
a supervisory committee chair. Other faculty may chair supervisory committees if accorded that privilege by the regular
faculty. Individuals who are not faculty members may serve on supervisory committees if nominated by the regular faculty
on the committee, and endorsed by the Graduate Studies Committee and department chair.

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

Required Courses. The Computer Science Ph.D. program is not considered an “entry level” program; therefore, all
incoming students will be expected to have demonstrated a basic understanding of fundamental concepts. Students with
non-traditional backgrounds must show proficiency in or complete the courses listed as “background” in Figure 2.1.

There are no specific required courses for Ph.D. students. The comprehensive examinations ensure that all students who
receive a Ph.D. degree have a working knowledge of those topics in computer science that are deemed fundamental by the
faculty.
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Program of Study. Course work listed on the approved Program of Study form must comprise at least 50 semester hours

of graduate course work and dissertation research, exclusive of independent study. Graduate course work applied toward
an M.S. degree may be included. At least 14 semester hours of dissertation research (CS 7970) and 27 semester hours of
graduate course work must be included.

CS courses on the Program of Study must be at the 6000 level or above, excluding independent study, seminars, and
research credits. Of the required 27 semester hours, up to 6 may be graduate courses outside of CS.

Neither courses CS 6930-CS 6944 (Computer Science Seminars) nor Independent 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 the University (i.e., the student must enroll for a minimum of
nine hours per semester for two consecutive semesters, summer optionally excluded). After the residency requirement is
fulfilled, registration for three semester hours of CS 7970 (Ph.D. Dissertation Research) is considered a full load.

A student may register for CS 6020 if that student writes and publishes a peer-reviewed article based on research performed
in the University of Utah Department of Computer Science. The contribution of the student to the article should be
equivalent to that conferred by first authorship. The paper should be published in a respectable outlet. It is the responsibility
of the student’s advisor to determine whether the student has made such a contribution, and whether the outlet is of sufficient
quality. This paper must be accepted for publication prior to the end of the second year of study.

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

Comprehensive Examination. The Ph.D. Comprehensive Examination tests for breadth of knowledge across the core
areas of computer science. A core area illuminates the ways that most applications are designed and implemented, examines
the hardware and software systems that are needed to execute the applications, and analyzes the resulting performance of
such applications. To demonstrate their knowledge of these topics, Ph.D. students are required to successfully pass a
comprehensive exam in each core area. While core areas will correlate closely with courses offered by this department, the
material deemed essential to each topic shall be defined by a reading list, not the coverage of any given class.

The comprehensive exams will be given once a year in the Fall. All parts of the comprehensive examination must be passed
prior to completion of the fifth semester of study, not including summer enrollment. Subject to this time limit, failed exams
may be repeated without the need to re-take those parts previously passed. Entering students are allowed to take the exams
in their first semester.

The comprehensive exam will be prepared and graded by a faculty committee. This committee will be appointed in the
spring semester prior to the offering date of the exam for which they are responsible. The committee will complete all

work involved in writing examination questions and updating the reading list before January 1 of the year for which they

are responsible. The same committee will be responsible for grading completed exams the following fall.

The comprehensive exam will be administered as a closed book exam.

The comprehensive exam committee is responsible for insuring that the core area exams satisfy the following criteria:

e All questions should be answerable by a well prepared CS Ph.D. candidate who is not specializing in the topic area
covered by the question.

e All questions should be answerable based on the reading list and background that can reasonably be assumed to be
a prerequisite to understanding what is included in the reading list.

e Adequate time is available for completing all of the questions on the exam.

The comprehensive exam committee is responsible for determining a single score for the entire exam. It is important that
this be based on an analysis of the overall quality of answers we expect from our Ph.D. candidates, not just on a numerical
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average of individual question grades. In particular, the exam committee should insure that passing exams demonstrate
adequate knowledge across all major areas covered by the exam:

e Hardware: VLSI, architecture
e Systems and languages: Operating systems, networking, compilers

e Foundations: Algorithms, basic theory, language semantics

Further details about the comprehensive exams and the current reading lists can be found on the graduate studies web page
at http://www.cs.utah.edu/grad-studies

Qualifying Examination. After passing the Comprehensive Examination, all Ph.D. students must pass a Qualifying
Examination, as specified by the graduate school. The Qualifying Exam consists of two parts, a written examination
covering the candidate’s chosen area of specialization and an oral examination involving a defense of the candidate’s
written thesis proposal. Students should pass their qualifying exam, which includes receiving committee approval for their
dissertation proposal, by the end if their sixth semester of study, not counting summer enrollment. A copy of the dissertation
proposal will be retained in the student’s departmental file. For guidelines on preparing proposals, consult "Discussion on
PhD Thesis Proposals in Computing Science” by H.C. Lauer. Copies are available from the graduate coordinator and from
the thesis editor.

The written portion of the Qualifying Examination will cover the candidate’s general area of specialization in sufficient
depth to demonstrate his/her preparation for conducting Ph.D. level research. Each member of the student’s advisory
committee will contribute one or more questions to this exam. The advisory committee will provide a written evaluation of
this portion of the exam, including an indication of whether or not the student will be allowed to proceed to the oral portion
of the Qualifying Examination.

The oral portion of the Qualifying Exam involves a defense of the candidate’s written thesis proposal. At the advisory
committee’s option, it may also include follow-up questions relating to the written portion of the exam. All members of
the candidates committee should certify that the proposal is ready to be defended prior to conduction the oral portion of
the Qualifying Exam.

Consistent with the requirements of the Graduate School, the Qualifying Examination must be completed no less than two
semesters prior to defense of the thesis.

Completing program of study. A Ph.D. student is expected to devote the necessary time to courses and research in order
to make satisfactory progress toward the degree. Satisfactory progress includes personal participation in the research and
teaching environment of the department on a day-to-day basis.

Dissertation. The completed dissertation must be published either in its entirety (through a legitimate publisher of the
student’s choice or through University Microfilms) or as one or more articles accepted for publication in approved scholarly
journals. An abstract of each dissertation must be published in University Microfilms’ Dissertation Abstracts International.
Detailed policies and procedures concerning the dissertation are contained in “A Handbook for Theses and Dissertations”
published by the Graduate School.

Administration of the Ph.D. Comprehensive Exam

Each year, prior to the administration of the comprehensive examination, the faculty member in charge will publish the
target date for completion of the grading process. It is the intent of the faculty that grades be made available to students
taking the exam within three weeks of when it is administered.
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The reading list can only be changed by vote of the faculty. In addition, a change to the reading list must take place before
January 1 of the year in which the affected comprehensive exam is given. Note: it is the expectation of the faculty that
significant changes to the reading list will be made at least one year in advance of the expected comprehensive exam.

Three graduate students who have completed the comprehensive examination, been nominated by GradSAC, and been
approved by the DGS will be given the opportunity to comment on (at least) the final draft of the comprehensive exam.
They will be given the final draft of the exam at least one month prior to the actual examination dates.

Examination books should be identified by a code not known to any member of the faculty. Separate codes should be used
for each area exam. Graders should write all comments separately from the examination books. Candidates should remain
identified only by code until a pass or fail determination is made by the Comprehensive Exam Committee for a given area
exam.

All questions should be graded independently by two graders. Questions should be assigned grades using the following
code: high pass (HP), pass (P), fail (F).

A grade of P- signifies the minimal acceptable performance expected from a Ph.D. student. An F+ indicates an answer
that is partially correct, but not up to the standards we expect from our Ph.D. students. Pluses and minuses are allowed in
scoring individual questions and whole exams, but not grades of the form HP-/P+ or P-/F+.

The comprehensive exam committee is responsible for determining a single score for each question. In the case of signifi-
cant disagreements between the two graders, either a third grading should be done or the original graders should confer to
see if they can reach consensus.

The Grad Studies Committee, in consultation with the Comprehensive Exam Committee, will make an overall pass or fail
recommendation for each core area exam, based on the exam grades received, transcripts, and personal comments solicite
from faculty familiar with the candidate. The faculty at large will meet to review these recommendations and make a final
determination as to whether or not the student has satisfied the requirement in each core area. The faculty at large will
also be responsible for reviewing the situation of candidates who have failed to meet the comprehensive exam requirement
within the allotted time.

Administration of the written portion of the Ph.D. Qualifying Exam

Each member of the student’s supervisory committee who holds a faculty rank in the University of Utah Computer Science
Department must submit at least one question. Other committee members may each submit a question at their option.

The format of each question can be chosen by the committee member posing the question. Possibilities include (but are
not limited to):

1. “take home” question, to be researched by the student using library, web, and other publicly available resources;
2. A*“closed book sit down” examination, to be written during a fixed period without use of background materials;

3. An “open book sit down” examination, similar to (2), but permitting use of reference materials.

Note that in all cases, the examination will be written, not oral.
The entire exam should be completed in no more than seven days from initial question assignment to completed answers.

Grading should be completed within seven days after the student delivers his/her answers. Each committee member
contributing a question will grade that question and provide a specific, written evaluation of the quality and correctness

of the answer. Grades on individual questions should use the same grading scheme as used on the comprehensive exams
high pass (HP), pass (P), fail (F).

A grade of P- signifies the minimal acceptable performance expected from a Ph.D. student. An F+ indicates an answer that
is partially correct, but not up to the standards we expect from our Ph.D. students.
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The members contributing questions will each cast a Pass/Fail vote on the examination as a whole. An overall passing
grade should be given to candidates who, through their answers, demonstrate that they are well prepared to conduct Ph.D.
level research in their specialty area of computer science. The overall exam Pass/Fail grade will be determined by majority
vote of those contributing questions. In the event of equal numbers of Pass and Fail votes, the deciding vote will be cast by
the Director of Graduate Studies. The student will recieve a standardized examiner evaluation form, recording the numeric
Pass/Fail vote and a narrative evaluation, including dissenting judgments.

The examination questions, student answers, and examiner evaluation form will be retained in the student’s departmental
file.

A student who fails his/her first attempt may retake the exam once. No conditional pass grades will be given. However, the
supervisory committee can at their option include fewer questions on repeated exams.

2.11 The M. Phil. Degree

This degree requires the same qualifications for admission and scholarly achievement as the Ph.D, but does not require a
dissertation and requires 54 semester hours of course work. All regulations covering the Ph.D. degree apply to the M.Phil.
degree. This degree, like the Ph.D. degree, is a terminal degree; a student cannot be a candidate for both degrees in the
same department. The Department considers applications for admission to the M.Phil. program only from students already
matriculated in the Ph.D. program.



Departmental Facilities

The Departmental Computing Facility is configured to support both instructional and research computing. The instructional
facility, or General Computing Facility (GCF), supports both Unix and NT-based operating systems totaling 131 machines.
Three major labs make up the bulk of the facility. The first consists of IBM Power PC systems running AlX; the second
contains SGI machines ranging from Indy’s to O2’s; the third is an instructional NT lab housing Pentium II-based PC's.
Students in the Department also have access to the College of Engineering Workstation Laboratory, which consists of five
servers, 100 Sun Workstations, and twenty-five HP workstations. The machines are divided into two separate rooms and
are used for undergraduate and graduate instruction.

The Research Computing Facility consists of a heterogeneous mix of machines from SGI, HP, IBM, Sun, and Intel totaling
238 machines, including some very specialized equipment such as a 96-node Origin 2000 with eight infinite reality pipes, an
Evans and Sutherland Harmony system, and a 14-CPU Power Challenge. In addition to the systems, there are specialized
labs for multi-source non-linear video editing, real-time signal processing, haptic (robotic arm-based force feedback),
image analysis and various types of custom hardware design. Both facilities share a common network infrastructure that is
based on an ATM fabric running at OC-12 (622 Mbps). The departmental network connects to the campus’ OC-48 ATM
mesh at OC-12 rates which, in turn, connect to the vBNS and Internet via dual OC-3 pipes. The base level of service to the
desktop is Fast Ethernet (100 Mbps), with the capability to accept OC-3, OC-12, or Gigabit Ethernet connections where
necessary. The department’s network fabric will be fully switched by the Fall of 1999.

The major research computing facilities are composed of six laboratories: Computer-Aided Design and Graphics, Com-
puter Systems Laboratory, Asynchronous Digital Systems and VLSI, Robotics and Vision, Scientific Computing and Imag-
ing, and Information Retrieval and Natural Language Processing.

These research laboratories contain a wide array of specialized equipment, including

e an SGI Origin 2000 Reality Monster (96 processors, 8 IR heads);

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

a variety of specialized equipment for image analysis, including a GRF-2 light striper and a DIGI-BOT Il laser range
scanner;

two FDDI/Fast Ethernet clusters comprised of IBM RS 6000s, HP 700s, and SGI Indigo2s;

a collection of graphics workstations from each workstation vendor;

17
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e