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|. BRIEF HISTORY OF AGADEMIONIT

I heDepartment of Computer Scithoaisiana State Universitaridultural and

Mechanical College Baton R{uge) was founded by former Chancellor Paul
Murill and Dr. Cecil Smith in 1972 as a part of the College of Chemistry and
Physics. Subsequently the College of Chemistry and Physics joined the College of
BasicSciences, which today is comprised of five academic depdBimeaisChent
stry Computer Scien@eology & GeophysarsPhysics & Astrongrand fourcenters
(Center for Excellence in Palynblogace Hearne, Jr. Institute of Theoretical IEBiysics
Herbariupand th&luseum of Natural Science

The depament was established in 1972 with a faculty of 4. In the 37 years s#ce, the f
culty has grown to currently include 17 professorial members, 4 adjunct professors and 6
fulltime instructors. Three recently retired professors were give the desigmatésn of

sor emeritus and one additional professor resigned from the departnuemafine

tal facultyontinued its pattern of growth with the recent hiring of two assistant professors

in Fall 2008. Intervievese being currently conducted to fill two faculty positiogs in ¢
bersecurity and software engineering. The search for faculty members to be hired in
these areas will conclude by the end of Spring 2009. In short, the department is expected
to have a fadty size of 19 by the end of the Summer 2009.

Also, the Computer Science Department expects to be augmented from hiring related to
the Computational Science Multidisciplinary Hiring Initiative. This initiative will recruit
around six new faculty membera/ork in areas which will contribute to a world leading
program in interdisciplinary computational science, including: HPC systems, architecture
and components, scientific visualization, computational mathematics, middleware and
applications. The seambmmittee includes faculty from Computer Science, Electrical

and Computer Engineering, Mathematics and Physics and is chaired by computer science
associate professor Dr. Gabrielle Allen. A second hiring initiative in Digital Media, called
AVATAR, led by msic professor Dr. Steve Beck, will recruit a similar number of leading
faculty in areas related to digital media. Although these hires can be in any department at
LSU, it is expected that several will be in Computer Science, leading to new sesearch po
siblities and opportunities in the department.

Leadership within the department has been stable and consistent with chairmen who
were visionaries and embraced diversity, tolerance and change. There have been only
four Chairmen since the inception:



http://www.csc.lsu.edu/
http://www.lsu.edu/
http://www.lsu.edu/
http://www.biology.lsu.edu/
http://chemistry.lsu.edu/
http://chemistry.lsu.edu/
http://bit.csc.lsu.edu/
http://www.geol.lsu.edu/
http://www.phys.lsu.edu/newwebsite/
http://www.geol.lsu.edu/researchcollectionpalynology.html
http://hearne.phys.lsu.edu/
http://www.herbarium.lsu.edu/
http://www.herbarium.lsu.edu/
http://www.herbarium.lsu.edu/
http://appl003.lsu.edu/natsci/lmns.nsf/index
http://csc.lsu.edu/faculty.html
http://csc.lsu.edu/faculty.html
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Chair s

Dr. Cecil Smith. . . ... (19721976)
Dr. Walter Rudd. . . . . (19761985)
Dr.D.H.Kraft........ (19851992)
Dr.S.Slyengar. . . .... (1992present

In the 37 years since its establishment, the department has been folttanata to
faculty who reacts to rapid changes in the field by enlarging upon current research,
embracing new technologies and enlarging the field with innovative discoveries. In
addition, the College Deans throughout the years have been generous in the
awardng of resources and approval of hiring that have strengthened the department
as a wellounded, world r&nown teaching and research center that offers both
depth and breadth of expertise in many diverse areas of computer science.

Additionally, since 20@8e department has benefited from a close association with
the Center for Compiation and Technology (CCT), a full research center
dedicated to advances in research and economiEopgment through the
computational sciences located here on the LShlisaithe CCT has provided an
innovative and interdisciplinary research environment for advancing the
computational sciences, techrgplo and the disciplines that they touch. In their
synergistic strategic plans, both CSC and CCT focudiexton the lteme of
complex applications for future systems.-CST federally funded projects include
numerous applications important for Louisiana, such as coastal and environmental
studies, geosciences, astrophysics, computational fluid dynamics, biology and
compugational chemistry. Computer sciencgeegch activities driven by these
complex systems include high performance computing architectures, large scale data
storage, high speed networks, distributed sensors, large format displays, novel
interaction devicesparallel programming tools, grid technologies, remote
visualizatio® and many other areas across theoretical and applied computer science.

Important highlights of the past 37 years may be found at thisistibey of the
Computer Screee Dgartment.

A. ROLE, SCOPE AND MISSION

COLLEGE OF BASIC &GICES ROLE

The Coll ege i s o0ngsandcenaintaming worthss résearchdpe v e | o p i
grams and educating the next generation of
duty of the college Deans and staff to ensure that the college and its assodtated depar

ments fulfill this primary purpe. The College is under the leadership of Dean Kevin

Carman and supportedAsysociate Deapassistant Deanandstaft

2


http://www.csc.lsu.edu/Internal_review/2009/History%20of%20the%20Computer%20Science%20Department.pdf
http://www.csc.lsu.edu/Internal_review/2009/History%20of%20the%20Computer%20Science%20Department.pdf
http://www.csc.lsu.edu/Internal_review/2009/History%20of%20the%20Computer%20Science%20Department.pdf
http://science.lsu.edu/deans.cfm
http://science.lsu.edu/deans.cfm
http://science.lsu.edu/deans.cfm
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Among other responsibilities, the college:

U Attends to budget issues including approval and distribution of monies,
U Approves departmental faculty and staff hiring,

U Monitors course offerings and scheduling,

U Reviews faculty reports aadhluations,

U Provides oversight to awards, honors and scholarships,

U Oversees departmental curriculum planning,

u Offers counseling for semegigisemester scheduling and career placement.

COLLEGE OF BASIC &BICES SCOPE

The College of Basic Sciencesiesal sixteen chief academic divisions of Louisiana
State University which includes among others the Law School, the Colleges of Agr
culture, Arts and Sciences, Education and Engineering and the E. J. Ourso College
of Business. There are five academicridegats (Biology, Chemistry, Computer
Science, Geology &eophysics and Physics & Astronomy) and four Cen
ters/Institutes/Offices as mentioned earlier. The College of Basic Sciences is directly
responsible to théice Chancellor and Provost, Astrid Mertjeé overalUnivers

ty Organization Chaetin be found in theSU General Catalog

COLLEGE OF BASIC &QGICES) VISION & MISSION

(From College of Basic Scien2@0428038demic Year /Planning Documee1(2903

Vision

The goal of the College of Basic Scientedecome a national leader in sciergic r

search and instruction, and to be a major contributor toward the elevation of LSU to the
next level of excellence among major research universities in the United States and the
world.

Mission

The mission of th€ollege of Basic Sciences is to:



http://appl003.lsu.edu/acadaff/aaffairs.nsf/$Content/Welcome?OpenDocument
http://www.lsu.edu/faculty_staff/orgchart.htm
http://www.lsu.edu/faculty_staff/orgchart.htm
http://appl003.lsu.edu/acadaff/aaffairs.nsf/$Content/Useful+Links?OpenDocument
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U Provide an environment for faculty, students, and staff that leads to the creation
and dissemination of new knowledge through scientific research,

U Provide the highest quality educational programs for students at badlarthe un
graduate and graduate levels that will allow them to pursue successful careers in
science and related disciplines, and

U Serve as an intellectual resource for the state and the nation, including economic
development through the transfer of scientific latly& into practice.

DEPARTMENT OF COMPUTER SCIENCE 0 ROLE

The study of the science of computers has both a theoretical and a practical dimension. It
is the role of the members of the computer science department to build upon the body of
knowledge and t@ply that knowledge to the discovery of new and improved computers

i.e. digital technologies. In doing so, we improve the quality of life albeit sometimes ind
rectly by organizing data, retrieving data, formulating knowledge, addressing security and
safetyissues and insuring privacy. For example, a few research endeavors are in health
related technologies and cyber related technologies and the development of éutificial Inte
ligence based robots for oil exploration.

DEPARTMENT OF COMPUTER SCIENCE 6 SCOPE

The Department of Computer Scief@SC) is one of five departments within tHe Co

lege of Basic Sciences. Faculty within the department have close research associations
with the Center for Computation and TechnologyQ8e Department of Electrical
Engineering, the Department of Electrical and Computer Engineering, the Department

of Geology, the Department of Physics, the School of Music , the Coastal Studies Inst
tute and other campus departments and groups.

Outsideof the LSU community, CSC has research collaboration with Pennsylvania State
University, University of Wisconsin, University of California at Los Angeles, Buke Un

versity, University of lllinois, Cornell University, University of Southern California, New

York University, University of Florida, University of North Carolina, Purdue University,

Grambling State University, University of Louisiana at Lafayette, Southern University,

and Louisiana Tech University. a&atire departm
ternational collaborations, such as the EU GridLab project, SURA SCOOP anmd SURAg

id, EU Phosphorus. Collaborations with Oak Ridge National Laboratory and the Naval



http://www.csc.lsu.edu/
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Research Lab have been extensive over the last 15 years in terms of jointdesearch an
funding from Office of Naval Research, NSF, DoE, and DARPA.

The computer science department was a part of dngtiilite Research Collaboration

that includes universities and laboratories in twelve states across the nation including the
Jet Propulsion Laboratory, Los Alamos National Laboratory, Harvard, Duok#, Co
University of Wisconsin, Purdue University, to name a few.

A new strategic partnerstupeated in January 2007, joins LSU with Carnegie Mellon
University in a joint collaboration focusing isaster response and management. This
collaboration will harness and build technological and public policy expertise &t both inst
tutions, and additional partners may include organizations such aséB&/CBeica-

tion, RAND, and W&allart.

COLLEGE OF COMPUTER SCIENCES ¢
VISION & MISSION

Vision

The Department of Computer Science maintains that computer science is a rapidly evol
ing discipline directly or indirectly affecting many other disciplines including science and
engineering, arts, business/tagcimportant that we contribute to computer science in a

way that our faculty and students can devote themselves to take the maximal advantage of
modern computer science to solve a wide range of complex scientific, technological and
social problems. Tliepartment continues promoting innovative research and education
programs in the core computer science as well as multidisciplinary application areas. Our
focus areas include cyber security and information assurance, sensor networking and
communicationsg;omputational science, visualization and grid computing. By selecting
these contemporary and still maturing areas that also complement the skills of existing
department faculty based on the funding and also achieving critical mass through new
hires in thes areas will have an immediate impact on the department's competitiveness
for more federal funding and ability to achieve national prominence.

Mission

The goalof the Depament of Computer Science isptovice outstanding education

and research trainimg our undergraduate and graduate students for their productive
careers in industry, academia, and government. We strive for excellence in résearch, teac
ing and service covering the fundamental as well as applied aspects of computer science.
Our faculty Wi establish nationally and internationally recognized research pregrams, i
cluding those of interdisciplinary nature, and actively engage our students in the research
to provide broad educational and research experiences for them both in and out of the
classroom. We will help our students develop the skills to solve the complex technological
problems of modern society and also provide a framework for promoting collaborative
and multidisciplinary activiti@hese efforts would lead us to achieve napooai-

nence.



http://bit.csc.lsu.edu/news/lsu_cmu.html
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PROGRAMS OFFERED BY THE ACADEMIC UNIT

The Department of Computer Science offers the Bachelor of Science degree with a major

i n computer science. The departmentds grad
degree in Systems Sciences, ugharh interdisciplinary degree involving applications of

computing to wide variety of fields, and the Doctor of Philosophy degree with a major in
computer science for those interested in careers in research and teaching at the university

level as well assearch laboratories. The following links provides the details of the pr

gram.

U Doctor of Philosophy (Ph.D.) in Computer Science
U Masters of Science (M.S.) in Systems So@e
U Bachelor of Science (B.S.) in Computer Science

Concentrations in:
U Networking
U Software Engineering
U Second Discipline

For an introduction to the undergraduate curriculum, refer to the LSU Gereral Cat
log, http://www.Isu.edu/catalogs/2007/141basic.shtn@croll down to locate the
Department of Computer Science section.

B. DESCRIPTION OF THE ACADEMIC PROGRAM

Technology related fields of study cartstibne of the newest and most innovative

of all bodies of knowledge and research. In the short time since the first commercial
computers in the 19506s, the field of stud
rate with extraordinary new research pplications across all areas both theoretical

and applied. After a dizzying past 50+ years of growth and expansion in the field,
scientists today look ahead to future years with even greater expectatitmbef yet

realized discovery and accomplishn@unt.LSU Department of Computer Science

is an exciting, creative place to work and study in the current arenaacktthst

velopments related to computer technology.

The undergraduate progrgii®972, B.S. in Computer Science) aims to prepare st
dents for either the workplace or for continued studies at the graduate level. It is our
ambition to teach our undergraduate students how to think creatively and analytically
so that they may adapt tpichchanges in the field.

The graduate programs challenge students to build upon the current body of kno
ledge by study and subsequent synthesis of new ideas and applicakib8. iithe
Systems Scien(E972)offers an interdisciplinary plan of study by specifying a d

6


http://csc.lsu.edu/phd.html
http://csc.lsu.edu/grad.html
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verse plan of study from selected core areas and also includes a specialized area
usually where usually there is some related application of the core area ta-the speci
lized one. Theloctoral prograni1982) offers exceptional students the opportunity

to conduct fundamental research in specialized areas of computer science under the
direction of a major professor and secondarily other committee memberst Some

the current broad areas of computer science research under active study within the
department are: algorithms and theory of computation, artificial intelligemce, co
puter architecture, software engineering and tool development, data optimization,
distibuted computing, grid computing, high performance computing, sersor ne
works, cybesecurity, bioinformatics, information retrieval, data mining and kno

ledge discovery, database management, operating systems, scientific computation,
image processing awmdualization, programming languages and compilersl-embe

ded systems, human computer interface, virtualization and machine learning. High
standards set within the department in research are best substantiated by the recent
designation that the LSU compgtigraduate program has been ranked 38th based

on research publications in IEEE/ACM Computer Science journals

( ©@ommunications of ACMJune 2007/Vol.50, No.6T.he gaduate program at

LSU haseenrated as the top 38 program out of 150 doctorial programs in USA
and Canada.

At this time of continued growth and development in technology related fields, we
are seeing a decline in numbers of students wanting to pursue careers in computer
science. fiis has been an alarming pattern evident naidlenas well as locally

(LSU and statewide). But with recent enroliment figures fro@othputing R-

search AssociatidiCRA) forecasters have speculated that departmentsaveay
reached the lowest point before an upward trend is evident. So, even as great
progress has been seen in the field and is projected, there is a current shortage of
trained and capable personnel (both in academia and in the workplace). &eor that re
sonthe department has addressed aggressive means of recruitment and retention in
all of the degree programs.

C. FINDINGS AND RECOMMEND ATIONS MADE DURING
OTHER REVIEWS

The most recent internal program review was conducted in April 2003 wiitr a mem
randum of agreeant signed in April of 2004. This 2003 review has produced several
recommendations and we have addressed the response to the recommendations in
the following sections. In this addition to this review, the Depaxm@otnputer

Science went through an ABR@creditation in September of 2007 and the# co

cerns and recommendations have been addressed satisfactorily. We now present the
details of the response to 2003 PCR review.

PrOGRAMCOMMITTEE REVIEW (PCR)APRIL 2-3,2003

The program review documentbraitted for April 2003 are available from the fo
lowing links:



http://csc.lsu.edu/phd.html
http://users.fmg.uva.nl/leydesdorff/Table1_CACM/
http://www.cra.org/
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Program review 2003 Contents
Program review 2003 Volume |
Program Review 20038 Volume Il
Program Reviev 20038 Volume llI

(Course Syllabi)
The review panel consistddseven professors:

ExtermalMemb  ers (Outside LSU):

Dr. Reda A. Ammdy Professor and Head of CS and Engineering
University of Connecticut

Dr. Sartaj K. SahnDistinguishetrofessor and Chairm&@omputer

and Information Science and Enginegdniyersity of Florida

Intemal Members (LSU):

Dr. Ron Malone Panel Chairman
Professor Civil and Environmental Engineering
Dr. Charles Harlo@ ProfessqiElectrical and Computer Engineering
Dr. Nina Lamd ProfessqiGeography and Anthropology
Dr. Kevin Mossholdey ProfessqiManagement
Dr. George Stanlé/ProfessqiChemistry

It was the mission of tlieview team to evaluate the department as regardgiis stan

ing of a teaching, research, and service unit. On a national level, the team assessed

the departmentds ability to achieve a top
partments. All degree programe r e r anked as oOsatiosfactoryo
gram commented as Opromisingo6 and the undce
tems Science) as Oneeds i mprovemento. The
leadership, vital instructional faculty, andl satanotable tenured track faculty.

TheEx ecuti ve Summary and the department al
report are made available by external links.

A few of the general points are noted here along with the corrective efforts by the
department.



file:///C:\Users\Vasant\Downloads\INTERNAL_REVIEW_2003\vol2-contents.doc
file:///C:\Users\Vasant\Downloads\INTERNAL_REVIEW_2003\vol1.pdf
file:///C:\Users\Vasant\Downloads\INTERNAL_REVIEW_2003\vol2.pdf
file:///C:\Users\Vasant\Downloads\INTERNAL_REVIEW_2003\vol3.doc
http://www.csc.lsu.edu/Internal_review/2009/1-Response-to-the-PRC-Review.pdf
http://www.csc.lsu.edu/Internal_review/2009/1-Response-to-the-PRC-Review.pdf
http://www.csc.lsu.edu/Internal_review/2009/1-Response-to-the-PRC-Review.pdf
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Program Committee Review Finding

Departmental Action

Department is under staffed with ¢-
nure-track faculty (12)

The faculty has grown to curreniglude 17 professorial membe
four adjunct professoand six fulltime instructors. Téepat-
mental facultycontinued its pattern of growth with the recent hif
of two assistant professors in Fall 2008. Interviews are lveing
rently conducted to fill two faculty positions in e¢gkeurity and
software engineering. The search for a faculty members &xlbg
in these areas will conclude by the end of Spring 2009. In sho
department is expected to have a faculty size of 19 by the end
Summer 2009.

Research areas should be pinpointed
for growth within the department
faculty

Areas identified fatrategic hiring were: distributed senser ne
working, grid computing and visualization and cyber security §
forensics.

Some associate and full professorial
faculty are not performing up to &-
pectations; performance across the
department (professorial faulty) is
quite variable.

Subsequent faculty raises have been considered accoeding tg
search grants and teaching performance to encourage better
formance.

Faculty salaries are below par.

Startup packages for assistant professors are now at pathesith
universities in theSU-CS peer group

Teaching loads are high.

Faculty levels are still not adequate to reduce professorial fac
teaching loads to less thacle&ses per academic year. (CCT fa
have differing teaching obligations.) An increase in the numbg
tenuretrack faculty would reduce the load. Search for profedsg
level faculty is ongoing.

Duties (administrative and service) of
the Chairmanare excessive and add
tional help is needed. An Associate
Chairman position is seen as imper-
tive.

Committee assignments were evaluated to better distribute th
work, a curriculum committee reactivated, search committees,
formed, and a better distributedthing schedule has been set
Coretta Douglas was appointed the Undergraduate Coordinat
Instructional Coordinator with a combination of assigned adm
tration duties and reduced teaching load.

Associate Chairman position has not been filled.

A mentoring program for junior facu-
ty is suggested.

Departmental mentolsve been assigned for junior faculty on
tenuredtrack and they regularly mented guide junior faculty.

Coordination between closely aligned
technical units (Example: enginee-
ing) on campus is encouraged. Dupi
cation of university resources should
be avoided.

A collaborative program with Electrical Engineering, Mechanig
Engineerig, Mathematics, CCT and Information Systems and
cision Sciences has been in place for many years. Also there
junct faculty from the School of Library and Information Scien
Efforts have been made to cross list courses ECE departmen
and otlers are in progress.

Visiting faculty from Southern University were frequent lecturg
summer computer science classes, but have not continued to
in the recent past.

Increase relationships with localn-
dustry.

The Departmental Industrial Advig@oard was restablished an
there have been yearly (2006, 2007, 2008) meetings with ove
by the Courses and Curriculum Committee.

Also the work of the CCT has been very much focused on lest]
ing working relationships with local steite indust.

Undergraduate Program: Numbers of
tenure-track faculty should be n-
creased in lowetlevel computer

Professorial faculty have been assigned to lower level course
are now teaching all courses required of the major except for
3380. Other required courses are in alternation among instrug



http://csc.lsu.edu/faculty.html
http://csc.lsu.edu/faculty.html
http://appl003.lsu.edu/acadaff/flagship.nsf/$Content/Peers?OpenDocument
http://www.csc.lsu.edu/Internal_review/2009/Junior_Professors_Mentoring_Committee.pdf
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science courses required by the major and professors for CSC 1200, 1350, 1351, and occa3id@ally

Undergraduate Program: Students
majoring in computer science should
have dedicated courses and/or class
sections.

The curriculum was changed to require CSC 1350/1351, a tw
course introductory sequence, for CS majors only.

CSC 2262, Numerical Metls, was ractivated for majors only.
Previously majors took CSC 2533, Introduction to Engineering
Computation, which is also required for mechanical engineeri
majors and included a review of programming constructs.

Undergraduate Program: The total
number of credits should be reduced
and the degree program evaluated to
determine if modern elements of the
field were adequately covered.

After a review by the Departmental Courses and Curricutum (
mittee:
- Majors were given courses for majors only,
-Totalcredit hours were reduced from 133 to 127 to 120 and t
back to 123,
-Assembly language (CSC 2252) and the digital lab course (C
2280) were dropped in favor of a new course, CSC 3501 Cor
Organization and Design, combining many of the topicsnd
focusing on newer computer organizations.

-The introductory sequence went fromca®se sequence (CSC
1250/1251/2290) to a@urse sequence (CSC 1350/1351).
-CSC 1100 Computers in Society was dropped from the progf
-The combining of CSC 22&@ad 2280 (more or less) , the dropy
of the 3course sequence in favor of@Rrse sequence, and thg
dropping of CSC 1100 permitted the addition of the required d
CSC 3380 (Design Patterns), a-legél course and of another
required computerisnce elective also at a higher level (CSC 3
and above).

- CSC 1200 Ethics in Computing and CSC 3380 Object Orien
Design were made mandatory in the program.

- Proficiency in an object oriented language was made a requ
component of the curriculufihe primary language of majors w.
changed from C to Java.

-The addition of concentrations was added with (1) CS &hd a
discipline identical to the old curriculum with-adi% restricted
option (2) networking, and (3) software engineering.
Additionalelectives have been developed and taught:

CSC 2700 GUI with Java (Duncan),

CSC 4304 Systems Programming (Kosar),

CSC 4501 Computer Networks (Kannan, Park),

CSC 4601 Computer and Network Security (Durresi),

CSC 4700 Video Game Design (Allen),

CSC 4700 Data Optimization (Triantaphyllou),

CSC 470@rogrammingEmbeddednterfacegUlImer)

CSC 4700 HADesign(Spring 2009, Ulimer)

Undergraduate Program: Evaluation
of benefits in pursuit of ABET acce-
ditation

Dr. Gerald Baumgartner conductedaadhgh review of univers
ties in the LSKECS peer group as well as others. He discovered
computer science departments housed within a college ofreng
ing were with high likelihood accredited via ABET. Colleges ir]
ertiered rankings, usually sMajear undergraduate degree
offering colleges without strong research and graduate progra
were most likely to be accredited via ABET. Universities like L
uppertiered groupings where the computer science unit was n
a college of engineering@aot frequently accredited via ABET
However the particular situation within Louisiana is one of ma|
lowertiered colleges who are accredited via ABET all whaware
peting for computer science majors many of whom are willing
stay in state to study because of TOPS scholarships. So in or
remain competitive with other state colleges/universities as w
to strengthen the undergraduate program via the stridetjrees
of the ABET organization, LSCS underwent the first setfidy
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and initial site visit review in the Fall 2007. ABET accreditatiof
granted July 2008.

M.S. Systems Science: The program
name is not nationally recognizable.

The name oftheprogam cannot be chang
because of a consent decree mandate. Numbers of hours of ¢
computer science is fixed to a maximum of 12.

The last petition for a M.S. in Computer Science was in Nove
1997 the request was denied.

M.S. Systems Science: The number o
hours should be reduced, a flexible
customizable program should be d-
veloped, the comprehensive exam
eliminated, and the focus areas of the
department should be emphasized in
the areas of study for the M.S.

The course wé offered for the program was reviewed and the
graduate comprehensive exam omitted.

Courses were proposed and approved in line with the new res
thrusts in the department:
CSC 4601 Computer and Network Security
CSC 7502 Advanced Computer and
Network Security
CSC 7602 Wireless Networks
CSC 7701 Sensor Networking Concepts
CSC 7702 Telecommunications Networks
Networking classes are scheduled on a rotational basis amd fi
cy of offerings is high.

In addition, Dr. Peter Chen has taught on a regular basis a sp
topics section (CSC 7700) on Cygeurity and Dr. Ullmer has

taught (CSC 4700) an Embedded Systems course. Dr. Allen &
Kosar regularly teach courses related to grid computingtand 0
buted computing respectively. Dr. Sterling has recently revive
High Performance Computing (CSC 7600) course. CSC 7443
tific Information Visualization, taught each spring semester byj
Karki, is a popular class for students. Dr. KannaBangengar

both teach classes related to sensor networks each semester

Dr. Triantaphyllou has taught CSC 4700 Data Optimization. G
7442 Data Mining has been taught periodically by Dr. Jianhug
and Dr. Triantaphyllou. Dr. Baumgartner taughtZ6aW) a sp
cial topics class on Virtualization. Dr. Ullmer will be introducin
new course CSC 4700 HCI in the Spring 2009. Some of thesg
courses are in the focus areas and others too represent areas
gorous current research.

Doctoral Program: Thisprogram was
reviewed as a strong part of theed
partment. Still the program should
undergo review and revision and the
general exam structure analyzed. Cort
areas should be elaborated upon and
the statistics requirement should be
removed.

All points wereddressed. The plan of study was evaluated an
revised with new areas/courses designated and proposed.

The general exam format was revised to an open book test af
number of trials (test retakes) was addressed as well as mang
enrolling and passingtbe required core courses.

Facilities and Resources: Physical
facilities are marginal. A space plan is
needed. Shortcomings and future
needs must be defined. Larger labs
must be addressed.

A current detailed space layfontthe department located in Coa
Hall is available.

The limited size of the departmental space limits the growth irj
departmentThe separation of the department (Coates Hall) an
CCT (Johnston Hall) inhibits collaboration and interaction am
the units.

There are future plans for a Computational Village, where bot
and CCT (and maybe also ECE) would be housed and perha
other technology related groups/centers/departments. The dr
plans describe asfory building and plans for tiéfloor and2nd
floorsare available.
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The department was allocated additional space in Coates Hal
the physics department vacated several first floor laboratories
completion of the renovation of Nicholson Hall. This space w3
corverted to needed graduate research labs as well as housir
systems managerds office an
that respect.

The lab space (Coates 167) solely for the undergraduate prog
was actually decreased. Considering thedaotabkt majors have
their own computers and LSU provides computer labs on canj
and in some residential houses, the available lab space was ¢
into two labs namely the undergraduate research lab and the
mining lab (under the direction of Dr.ahtaphyllou). An inner
office was created within the space (167 Coates) for the ACM
which allowed the previous ACM office (159 Coates) tmbe co
verted to faculty office space.

Coates 164 previously housed the digital undergraduate labo
(CSC 2280) and the robotics laboratory under the direction of
lyengar. The dismantling of the digital lab permitted creation g
faculty offices (Dr. Brener and Dr. Triantaphyllou) and thenren
ing space has been partitioned exclusively as thesrdintic

Although space generated from relocation of the physics labs
been of great help, yet more space is needed for administratiy
and faculty.

Computer equipment and facilitiese been keptrent with
updated machines provided the individual faculty and staff on
rotational basis. Coates room 256 was upgraded with new ch
desks, carpet, paint and access grid technology. The computi
needs of the department for classes and researdlebasatisfied
in accordance with new technology advancements espe@ally
lated to multiprocessor machines, security, and communicatig
hardware and software.

Facilities and Resources: Salaries for Salaries for all have been evaluated and raises are being awg

all ranks (faculty, research staff, and based on averages of peer universities and employee perforn

administrated staff) must be increased

to be competitive nationally. The starting salary for an assistant professor is now $88,600
for an academic year plus close to $160,000 start up funding.

Results/Effects of the Implementation of Changes Suggested by the PRC:

U Raises (increased salaries) awarded based on merit have encouraged some f
culty to become more productive. At tree year mark noted in the-r
sponse, faculty had received four notable grants from NSF and twa- ITR (I
formation Technology Research) awards, an NSF grant related to Sensor
Networks, and a career development award.

U Increased numbers of professorial fadudtye created a productive r
sourceful environment for research and have enabled more undergraduate
courses for majors to be taught by professorial faculty.

U Areas pinpointed for growth in the department (sensor networking, grid
computing, and visualizatiand cyber security) have indeed been fields that
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have seen tremendous research growth and have remained strong since the
2003 review.

U The faculty has been successful in getting grants from NSF, MURI and a few
other funding agencies through sensor neitwgprisecurity and high
performance computing groups of the department. Some of these grants
have already started in 2004 and some including NSF Cardesgstarted
early20®. The Department has continued to make significant striges in r
search fundop, with external funding amount exceeding USD $2 Million in
200708. In the past 5 years, we have received approximately $10 Million in
funding in collaboration with other universities like LaTech. Some notable
funds are from PKSFI ($3.6 M, LSU sh&&.2M), DoD-DEPSCoR
($760K), NSFMRI ($lM) etc. The faculty recently were awarded funding
from NSF and DoD funding agencies in the amount of $2.5M and we also
had a NSF Career award winner (Prof. Tevfik Kosar) for 2009 in Distributed
Computing.

U Allen, lyengaand Karki's groups have been using parallel computing facil
ties provided by LSGOCT to enhance higgnd computational research and
are working towards extending them to a TeraGrid computing framework.
The department has started the visualization lalyotagdrwill be used to
develop/apply various techniques for different scientific needs. Seweral visu
lization and imaging projects have already been developed.

U We have recently started a sensor network and security laboratory that will be
further developedith support from CCT and NSF.

U In the past year (20@D08), LSU and Louisiana Tech University teamed up
and received ayear grant from the Louisiana Board of Regents (BoR) to
perform research and to set up a "secure cyber center". La Tech is the prime
contractor, and LSU is the subcontractor. The funding level from BoR is
about $3.6 million dollars. Adding the matching funds from both universities,
the total is about $8 million dollars. The project will focus on setsor ne
works and cyber security. AU, Dr. lyengar and Dr. Peter Chen (together
with Dr. Gabrielle Allen and Dr. Tevfik Kosar) are the faculty members
heavily involved in this project. This project will work closely with the cyber
command at Barksdale AFB and the cyber innovation ceflerstd up
near Barksdale AFB. Since Dr. Peter Chen a member of the AF Scientific
Advisory Board, and he has already visited the Barksdale AFB several times
to discuss cooperation opportunities.

U Faculty salaries have been improved in the interim sinavitve. it is
noted that of the faculty who were-firie faculty staff in 2003, one left
LSUCS (Durresi) because of family issues and locality and three retired
(Bush, Tyler, Kraft). Staup packages have been improved (moneyeand r
sources) so that néwrings since 2003 (AllérCCT, Kosa® CCT, Parld
CCT, Sterling CCT, Ullmei CCT) who are of an exceptional caliber, can
be attracted by good resources (equipment, collaborators, salaries, etc.). The
starting salary for an Assistant Professor leasibereased and currently is
$90,000 (an academic year) with close to $160,000up &iads. None of
the fulktime faculty has resigned who had been hired since 2003 with the e
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ceptions of Dr. Wilson, whose position was a special case of a gptit appo
ment, and Dr. Arjan Durresi who accepted another position to be nearer

family.
U In order to promote outstanding research, teaching loads have been reduced
in certain instances of exceptional f ac

U Problems related to the essige singular responsibilities of the department
Chairman have been somewhat alleviated by forming various committees and
the hiring of Coretta Douglas as the undergraduate coordinator. However,
the Chairman continues to have work disproportionate foo#iton, as
full-time faculty are reluctant to take responsibilities which are not directly
seen as contributing to tenure status and/or not assumed to be part of the
expected job duties of the position. Administrative duties, usually divided
among facty, are frequently perceived as extra work where compensation in
the way of salary and/or release from teaching is expected. A chage in cu
ture is ongoing with efforts to enlist the corporation of the faculty amd to e
courage more teamwork.

U Junior profeswial faculty have expressed great appreciation of the-mento
ing (guidance) of tenured faculty toward their professional progress.

U Interdisciplinary research and collaborative efforts perhaps across disciplines
are more important than ever and the facikgen on the opportunities to
seek out complimentary talents in other research communities not only on
campus but elsewhere. The work of the CCT in establishicgNheet-
work (Louisiana Optical Network Initiative) Haeken with the support of
local state government officials and businesses seeking to profit filem the e
fort. The LONI network interconnects Louisiana and Mississippi research
universities as well as the National Lambda Rail and the Internet2n- More i
formaion on the LONI network is availablehétp://loni.org/ . Addition
ly the work of the CCT in developitgERT Ph.D. study plan has been
guite exciting and successful. The purpbthe program is to permit a tha
lenging research environment that is aimed at a multidisciplinary education
and training. The feedback from the Industrial Advisory Board has been
beneficial in molding especially the goals of the undergraduate program.

U All suggestions concerning the undergraduate program have been impl
mented; some were instituted as part of a phased plan with a gradual trans
tion. Perhaps one of the most beneficial aspects of the review was that in
pursuit of the improvements, an acttepartmental curriculum committee
has fomented and has taken the responsibility for continuous (omgoing) i
spection of the undergraduate program including foll&B&Gurriculum:
guidelines

O While the recommendati ons poofrantilhe t eam ¢
Systems Science were implemented, the changes were/are not sufficient to
avoid declines in enrollment. Declines are not perceived as localds LSU
but are representative of trends natate. Changes to support the M.S.
actually did conbrute to a strengthening of the doctoral program as related
to students attracted to LSILEC in new research areas that were specially
targeted following the review. Courses/classes held in these new areas have
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seen good or above average enrollment suast@nthe interest in them by
the students. The faculty working with students (both masters and doctoral
students) has been productive in those ares®vas by papers published
and grants.

U Additional research labs were created with the accumulapaneofacated
by the physics department. However, available space within the department
in Coates Hall is again filled to capacity with very little room for expansion
for the creation of more labs and/or faculty offices. Rumors have persisted
that there wila dedicated building on campus soon for computer science
and technology. A dedicated center is a much needed centralized hub for the
concentration of technology research resources on campus.

U The doctoral program has continued to be assesséallewthg a more
recent review @&l 2007/2008) of the general exam strucaunewer format
still will be in place for Fall 2008

U Enhancements of undergraduate research with professorial facultygsmembe
and undergraduate students are writing papers in journal/conferences pr
ceedings.

ABET Selfstudy and Site Review Visit for Examination of the Undergr

duate Program(2007)

Based on the recommendations of the RRE@w committee the Department of
Computer Science went through a review in September in 2007 for the first time and
the details are as follows.

Preparation began in earnest for the ABET review of the Department of Computer
Scgence Undergraduate Prograrfall 2006 with the accumulation of class materials
for course binders and the gathering of data faelfigtudy documentAssistant
Professor Gerald Baumgartner is the ongoingn@iraof the effort with Coretta
Douglas as assistant. Important dates in the timeline are as follows:

Date Process Action ‘

Sept 200® May 2007 Compilation of course materials, preparation for
display and creation of the stifdy document.

2007 June 27 Submission of th&elfStudy Documento the ABET
Accreditation Commission

2007, September 235 Onsite visit by the ABET review team (Compu
Accreditation Commission)

2008, January 23 Findings of the review team in the form of a D
Statement for Review and Comment are sent tg
Dean of Basic Sciences (Kevin Carman) from the A
Committee.

2008, January 30 The Department of Computer Science responded t
D e asréquest to send the Acknowledgementeef
ceipt of Draft Statement noting whether or not we
tended to submit a written response to the Draft.
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2008, February 28 Response tthe ABET Draft Statemerfwithin 30day
deadline) was sent to the ABET commission

2008, June 1 Department responds to issues resolved withinsth
sessment cycle Anldendum tolie ABET Draft Sta-
ment

2008, August 14 ABET accreditation granted until September 30, 20|

2009, January 31 Request to ABET is due to initiate a reaccredit

evaluation visit during the Fall, 2009.

2009, July 1 Report due to ABET describing the actions take
correct shortcomings

20009, Fall Followup visit by ABET

The Computing Accreditation Team (Fall 2007) consisted of the following members:

Dr. John Turchekream ChairmdyRobert Morris University,
Moon Township, PA

Dr. Dennis J. Frailggaytheon Company, Plano, TX

Dr. Massood Towhinnejdeimbry Riddle Aeronautical University,
Daytona Beach, FL.

Recommendations Identified by the ABET accreditation are as follows:

TheCriteria for ABET accreditatignote that link is for the 20@D09 Criteria) is
comprised of seven main categories each with a statement of irdentdards:

Objectives and Assessments

Student Support

Faculty

Curriculum

Laboratories and Computing Facilities
Institutional Support and Financial Resources
Institutional Facilities

[t e e et B B ot B e

The Draft Statement for Review and Comnfeorh the review committee was o

ganized according to the 7 categories of thstséyf document. Response of the
review team ranked the probgeeither as deficiencies, weaknesses or concerns, with
deficiencies being the most crucial obstacles or limiting factor to accreditation.
Weaknesses and concerns may affect the stability, overall quality or perhaps even the
future of accreditation of tlpgogram; these should be addressed by the nestevalu

tion but are not of imminent importance as are deficiencies.

The following findings (January 23, 2007) by the ABET team are noted:
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Problem

Deficiency

The assessment pléwas not beer
implemented for a complete cycle
any objective.

No analysis has been conductec
the initial surveys of recent graduz
and alumni.

LSU-CS Response

FromResponse to the ABEATt StatemerandAdden-
dum to the ABET Draft Statement

Analysis of our data collection was completed b
end of the Fall 2007 semester (see detailsrradi-
lum minutelsby the Courses and Curriculum Comi
tee.

Reports from each of the course coordinators
requested and evaluated. Details of the othemae
tions can be found in Appendix A Minutes of Cou
and Curriculun€ommittee (9/14/2007, 10/19/2007
11/16/2007, 11/30/2207) of the Response to
Abet Draft Statement.

Surveys of recent graduates and alumni were dis
by the C&C committee

1-6 Deficiency FromResponse to the ABET Draft StaiedAeittea-
There has been no analysis of dum to the ABET Draft Statement
survey results. Therefore actions An exit exam was given to graduating seniors ar
have been taken with correspond results discussed by the C&C committee. Grady
analysis and actions taken to date. senior and alumni surveys and student feedback

found to be positive and did rintlicate changes we
needed.

Based on reports by the course coordinators,

comes for CSC 1351 were adjusted as related to
file coverage and outcomes for CSC 3380 wi#-h
vised next Spring 2009. CSC 3102 and 4103 are
non object orientedrguage specific and the instr
tors were reminded. Difficulties in student prepg
ness for CSC 2259 and 2262 were noted. Investi
of CSC 2262 proved to not be serious. For CSC

an entrance test will lgéven at the beginning of tf
Fall2008 see st er to ascerta

for the course.

1-1 Weakness FronmResponse to the ABET Draft Statement
Limited documentation of thegr Thepr ogr amsd obj ecti v éd-s
gramds obj ect i velished onthe computer science website as well

cluded in the LSU General Catalog.

1-2 Weakness FronResponse to the ABET Draft Statement
Limited documentation of thegegr The programsd obj ect b-\
gram outcomes lished on the computer science website as wedl

cluded in the LSU General Catalog.

1-3 Wealness
Current assessment mechanism li Direct Measurement of the assessing the pro
how effectively the data collected  objectives was defined by describing an exit exa
be rel ated t o t- the graduating seniors. Seniors were invited to a|
comes. party and given a test with exemplary questions

the core CS curriculum.

1-4 Weakness

The naure of the assessment to
limits the ability to effectively ass
the extent to which each progre
outcome is being met.

End of semester scores for CSC 4330 were reV
as a direct measurement of the outcomes. This
capstone course for the orgjin that it covers mor
objectives than any other sole course.
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31

Weakness

The programds e
instructors with ongear appoin
ments limits its continuity and stiab

ty

FromResponse to the ABET Draft Statement

All professorial faculty are teaching-lvel course
at least on a rotational basis including CCT fa
Percentage of professorial téaghmay have been
error (reporting in the Draft Statement for Review
Comment) in that service courses were included
calculation. Service courses are taught entiraty
structors. Recent hiring of professorial faculty (B
and Shah) willn@able more courses for majors to
taught by notfinstructional faculty.

The coordinators for all courses either required i
computer science curriculum or ugpegel compute
science electives are now professorial faculty inst
instructors.

34

Weakness

The qualifications of the faculty lin
the ability to effectively teach cour
in the software engineering tre
(concentration)

FronResponse to the ABET Statfiment

At a faculty meeting in Fall 2007 (before the A
site visit), it was agreed in an early faculty meetin
Dr . Durresi ds position
whose research area would be software engind
The Dean has approved theirtg; interviews shoul
begin in the Spring 2009 following advertisemer
Fall 2008.

3-5

Weakness

There is dated material in some
the courses, which may be relates
the fact that instructional facul
members have some high teact
and administtave loads and limite
travel support and therefore do r
have time or opportunity to rema
current in the field.

FronmResponse to the ABET Draft Statement
The travel support allocated for Instructors has
increased.

3-8

Weakness

High teaching loads limit the tin
available for scholarly activity a
professional development. (Noted
some instructors)

FronResponse to the ABET Draft Statement

In the response, it was contested that instructo
have ample time for staying current and for upd
courses. Instructors teach for eanester, either
separate courses (1 section each) or 2 separate
(2 sections each). This does not constitute an
demanding teaching load.

In addition for classes with approximately 25 or
students, teaching assistants as graders adegrov

4-15

Weakness

Syllabi and course materials provi
limited evidence of the developm
and application afral communica-
tion skills.

FromResponse to the ABET BratitmeandAdden-

dum to the ABET Draft Statement

This weakness was contested in the Responge.
munication skills (oral and written) are stressed i
program and the reasfor the weakness was prima
ly a lack of proper documentation and consist
between varying instructors.

The syllabi for CSC 1200, 3380 and 4330 have)
changed to stress the communication compo
Involved faculty were informed that students meis
graded on the quality of the written and oral cer
nent and not only on content.

In addition to the communication components
required CSC courses, CS majors also take aana
ry communications (CMST) course, 6 credits gf

lish composition (ENGL 111, 2000), and 6 credits
English literature selected from the LSU Genetal
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cation Humanities list which all totally address org
written communications skills respectively.

4-16

Weakness

Syllabi and course materials provi
limited evidence ohé developmen
and application ofvritten commu-
nication skills.

See response tel5 above.

4-17

Weakness

Even with the required course, C
1200, there appears to be a nar
exposure to social and ethical ¥m
cations of computing.

FromResponse to the ABET Draft StaiedAeiuten-

dum to the ABET Draft Statement

The syllabus for CSC D2Was revised to be mo
inclusive of topics related to ethics in computing.
review committee stated that the course seem
cover ethical issues related to the internet (Web)

exclusion of other relevant materials to the cour:
new text waselected and Kathy Edgeworth taught
course in Spring 2008 under the new guideline
topics covered were significantly broadened.

6-2

Weakness

There is limited travel support f
instructors to attend technical tre
ings with sufficient frequency
maintain their competence as lez
ers and scholars.

FromResponse to the ABET Draft Statement

See 5 above.
The travel support allocated for Instructors has
increased.

4-6

Concern

The level of coverage of compu
architecture may no longer bes-a
quate if there is any change to
curriculum that reduces coverage
this topic. (coverage of comput
architecture is minimal)

FromResponse to the ABET Draft Statement
Discussion will begin in earnest in the Fall 2008
cerning a major revision to the curriculum inclu
adding a prerequisite to CSC 3501 (Computeri©
zation and Design) debad as a programmingie
bedded systems class.

4-9

Concern

The relatively unstructured nature
the advanced electives and the ng
of the advanced required cour
provide several ways in which a ¢
dent might skirt the depth or breac
requirement.

FromResponse to the ABET Draft Statement
Discussion will begin in earnest in the Fall 2008
cerning a major revision to the curriculum. S&¢
above. Preliminary brainstamm began in the Sprin
2008 concerning alternative ways to solve the
lems of breadth vs depth in the curriculum. All of
committee members were in general agreement
order to mandate breadth and depth in the pro
and rectify 4 above, ta total hours in the curriculu
will need to be increased.

Final Statement from ABET (August 14, 2008)

SELRSTUDY

Objectives and Assessments

SHORTCOMING

Deficiency

DESCRIPTION

Concern:

Standards1, -2

Program objectives and outcon
were not published in the univers
catalog nor documented in 4
printed literature that describes
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program.
ACTION: Objectives and outcom
have been published in the L
Catalog and in materials for distri
tion by tre College.

Concern:
Standards-3, -4

A limited number of assessmé
processes and mechanisms (mar
which are indirect in nature) 4
utilized. Therefore the ability
assess the program with respec
the program outcomes is limited.
ACTION: Assessment process is
operation and a direct measuren
exam has been instituted fola-g
duating seniors.

Student Support None
Faculty Weakness
Concern: The department is over reliant

Standard [H1

instructors with only -year p-

pointments to deliver a substan
percentage of the class offerings.
ACTION: More professorial facul
are being scheduled in all clas
(upper and lower level) for therco
puter science majors.

Concern:
Standard 1H4

There is a limited number gfial-

fied faculty to effectively teach t
courses in the software enginee
concentration.

ACTION: The Dean of Basi
Sciences has approved the fung
for two new hirings in the area
software engineering. Employm
adversing is ongoing (ads apeg
Fall 2008).

Concern:
Standards I4b, 111-8

Evidence of dated material in {
course review packets indicates
there is a problem with currency
the field on the part of instructo
level faculty members. Part of t
problem may be due tosufficient
time for professional improveme
because of high teaching loads.
ACTION: Departmental funds fd
travel have been increased for
structor travel and the Chairman
insisted that instructors take ady|
tage of the opportunity.

Curriculum Weakness

Concern:
Standard I\6

There is marginal/inadequate eV
age of computer architecture in
curriculum.
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ACTION: The faculty member t
teach in the Spring 2009 seme
has been instructed to revise

syllabus for CSC 3501 to incly
more computer architecture. AlS
discussion is underway in the-[
partmental Courses and Curricul
Committee to include a mandat
course to emphasize computer
chitecture and lovevel progra-
ming.

Standard I8

The unstructured nature of the-
vanced elktives in the progra
raises a concern that students
omit depth and breadth recpsil
ments in the curriculum.
ACTION: Resolution of the dept
breadth issues remains a high ipr
ty with the Courses and Curricul
Committee.

Concern:
Standards M5, IV-16

There was lack of evidence in
course display packets that writ
and oral communications skills
developed and applied in the-p
gram. There appears to be incen
tencies between the required
and written communitan comm-
nent of same classes.

ACTION: Pertinent faculty hay
been instructed of the problems 3
have been provided guidance
assessment of the written and
communication components.

Concern:
Standard IM.7

There was marginal evidence
coverage of general ethical iss
related to computing. Course v
criticized by the students.
ACTION: The syllabus has be
revised and the text changed.

Laboratories and Computing None
Facilities

Institutional Support and Fima Weakness
cial Resources

Concern:
Standard VR

There is limited support for wnat
nured instructional fulime faculty|
members including travel supp
for participation in national oe-+
gional conferences in order to mag
tain their competence as teach
andscholars.

ACTION: Departmental funds fg
travel have been increased for
structor travel and the Chairman
insisted that instructors take ady|
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tage of the opportunity.

Institutional Facilities none

For the future - New CAC/ABET criteria wilbe in
place for 2002009 and will requir]
additional chan

current assessment plan.

Course displays should be m
uniform and complete especially
independent research credits so
the team can better evaluate

program.
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II. INSTRUCTIONAL PROGRAMS

For each degree, certification, or interdisciplinary program on the graduate, professional, or
undergraduate level, complete the following information.

A. PROGRAM OBJECTIVES

1. STATEMENT OF THE PROGRAMOBJECTIVES

UND ERGRADUATE PROGRAM

The mission of the Bachelor of Science (B.S.) of Computer Science program at Louisiana State Universi
A&M University is to instill in the student theoretical and applied practical skills needed to sgve challen
ing problems using a cputer. Graduates of the program use such concepts as abstraction ard comple
ity analysis to solve innovative problems or to orchestrate evolutionary change as applied o the develo
ment of software. The program provides a strong foundation such that staddsuild on their skill

sets as the field rapidly evolves.

The primary purpose of the undergraduate program is to develop a broad background in computer
science with a firm foundation in mathematics, logic, and the computational processes timaintransfo
formation.

GRADUATE PROGRAM (MS in Systems Science)

Computation is revolutionizing research, education and economic development at every level. Interdisci
linary program in computational Science play@ortant role in science and engineering. It is our belief
that nationally or internationally renowned programs support and need strong computationed science a
tivities for knowledge enhancement. The Master's program at LSU offers the advanced edmeation n
sary for a career in computational system and science in wide variety of areas.

The goal of the program is to graduate students who are scholars in their field as evidenced by the ma
tery of the discipline by being able to recall, comprehend, apglyiye @and synthesize ideas witl inte
lectual rigor using the major concepts and results of their discipline.

GRADUATE PROGRAM (PH.D. in Computer Science)

Doctoral training in computer science at LSU offersadlstidents the opportunity to prepare der r

search careers in universities or industrial laboratories. There is a strong and continuing d@mand for co
puter scientists to work at the frontiers of knowledge in both theoretical and applied specialties. The ¢
riculum provides for graduate study in several areas of computer science including algorithms, compute
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architecture, artificial intelligence, theoretical computer science, software engineering, information retrie
al, security, grid computing, netwodetabase management, operating systems, high performmance co
puting, robotics, scientific computation, programming languages, and compilers.

2. RELATIONSHIP TO EXISTING INSTITUTIONAL MI SSION

As the flagshillGU Natioml Flagship Agenpmstitution of the state, the vision of LSU is to beda lea

ing doctoral/researeéxtensive university, challenging undergraduate and graduate students to achieve
the highest levels of intellectual and personal development. Desighatedadanejrant and sear

grant institution, the mission of Louisiana State University is the generation, preservation, disseminatior
and application of knowledge of knowledge and cultivation of the arts. In implementing its mission LSU
is committed to:

U Offer a broad array of undergraduate degree programs and extensive graduate research opportur
ties designed to attract and educate a highly qualified undergraduate and graduate students;

U Employ faculty who are excellent teashbolars, nationaltpmpetitive in research and creative
activities, and who contribute to a watliss knowledge base that is transferable to educational,
professional, environmental, and economic challenges.

U Use its extensive resources to solve economic, environmesiatjarahallenges.

The learning outcomes of the university stress communication skills, critical thinking and emsuring co
munity and social responsibility.

UNDERGRADUATE PROGRAM

Our faculty both Instructorand Professors are involved with the undergraduate programhv¢ia teac
ing/research/scholarship, serving on various committees and conscientiously meeting the objectives. I
following the new teaching model of the university, the department is relyinghiasctors to teach
introductory level undergraduate classes for the CS majors and more so on professorial faculty. The i
terview candidates resulting in recent professorial faculty hiring are evaluated more strongly on the
communication and teachirkjls than in the past.

The Computer Science Department is committed to offering an undergraduate program that is both
broad and challenging. We stress the core areas of computer science and at the same time we provid
choice of CS electives and cotregions so that our students can achieve the highest levels of intelle
tual development and freedom in customizing their degree. The curriculum by its very nature involves th
use of critical thinking to solve problems. Via the computer science andrti@seipline conceatr

tion, students select 15 hours outside of computer science to support their computer science degre
and/or for personal development. Highly ambitious and qualified students are encouraged to work with
professorial faculty in indeykent research often supplementing and/or complementing the research
efforts of the faculty.

In recent years we have added CSC 3380 Object Oriented Design as a required core course. This cou
along with CSC 4330 Software Systems Development espgeisdlythe skills needed irs-sy
tem/software design to be applied not only in further studies but in professional and econorsic enterpri
es. By exposing our students to a variety of languages we are preparing students to think in a changi
technical enviranent. Communications skills are emphasized in the required courses: ENGL 1001,
2000, and two literature courses on the general education humanities list. Also the required compute
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science courses (CSC 1200, 3380, 4330) particularly emphasize thbatlsagalaind written oo
munication skKills.

The Mission Statement of the University challenges the LSU community to use its resources to solvi
economic, environmental and social challenges. This too is a goal of our program in preparing our youn
graduaes to be productive citizens in solving ma
stress written and oral skills as a means of communication. Working in team projects teaches studen
responsibility, compromise and careful thoughtful ptaf@8C 1200 (1 hour) Ethics in Computing was
recently added to the curriculum to discuss ethical decediorg and to examine the ramifications of
computing and technologies upon society.

3. STRATEGIC PLAN

How is the department progressing ingoastig ddined in its strategic plan? (Please include a link to the
strategic plan).

Detailed information stating tegateqgic plan and progress rep@y be found online.

Over the lasseveral years, the department identified several key areas for advancement and-research. T
day LSUCS has significantly contributed to the research areas of sensor networking, cyber security an
highperformance scientific computing. It will continueatd tkis effort by providing:

U Information technologies such as networked intelligent systems, metacomputing framework for
scientific simulations, visualization, grid computing framework, different application software.

U Education in networking, cybscuity, highperformance scientific computing, visualization,
grid computing for both technical and #technical students.

Strategic Direction 1:
To strengthen research in the three focused areas, networking, scientific computing/visualization, an
cybersecurity/information assurance:

U0 Seek External Funding We have been successful in getting grants from NSF, MURI and a
few other funding agenciésdugh sensor networking, security and-fpegformance co-
puting groups of the department. Some of these grants have already started in 2004 and som
including an NSF Career grant will start from late 2008. The faculty had large scale funding
from NSF, DEPSCOR funding agencies to the tune of $2.5M recently and we also had a NSF
Career award winner for 2009 in Distributed Computing. We have been funded (continue to
receive more funding in future) from NSF, NASA's Information Power Grid, DOE's ASCI,
DARPA'sMURI, and NIH. The Department has continued to make significant strides in r
search funding, with external funding amount exceeding USD $2 Million08.200the
past 5 years, we have received approximately $10 Million in funding in collaboratien with
er universities like LaTech. Some notable funds are from PKSFI ($3.6 M, LS1.8Ngre
DoD-DEPSCoR ($761,000), NBIRI ($2 M) etc.

i Computing/Visualization : Drs. Allen, lyengand Karki's groups have been using parallel
computing facilities provided by L-E8CT to enhance higgnd computational research and
are working towards extending them to a TeraGrid computing framework. The department
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has started the visualization laborétway will be used to develop/apply various techniques
for different scientific needs. Several visualization and imaging projects have already been d
veloped.

U Sensor/Security We have recently started a sensor network and security laboratory that will
befurther developed with support from CCT and NSF.

Faculty Hiring: Faculty size has continued to grow with the recent hiring of two assistant professors in
Fall 2008. Dr. Rahul Shah from Rutgers University was one of these two hires. His specifieassearch a
are algorithms, data structures, databases with focus -pressed indexing, 1/O efficiency, parallel

disk modeling, and uncertain database systems. The other faculty member is Dr. Jian Zhang from Ya
who is working in the areas of machine leaamdgyber security. We anticipate the sponsored research

of Dr. Zhang and Dr. Shah, as well as their collaboration with other computer science faculty, will e
hance the departmentds competitivenemfomamed Vi s
computing, visualization, sensor networks and-sgberity. For example, Dr. Zhang has already begun

a collaborative project with the Stanford Research Institute (SRI).

The search for new hires has commenced and we are currently in thefpnbeasswing 5 candidates
from Berkeley, Toronto, Michigan State, Utah State, and Purdue.

During the 2002010 year, we plan to interview and hire several faculty members (approximately four) in
the area of Computational Sciences/Digital nleshagh Multidisciplinary Hiring Initiatives. The goals

of these initiatives are to hire the most promising experts from numerous diverse fields of study in ordel
to enhance the faculty and expand the focus of research at LSU. The two areas are Computation
Sciene: Advancing Research, Society and the Economy and AVATAR: The Arts, Visuatization, A
vanced Technologies and Resedtole information can be seen hereThe Department is dedicated

to the advarement of learning through teaching and Research and to the discovery and application of
knowledge. More importantly the Department pursues International recognition with a strong tradition of
teaching and research and partnering with many leading i@siverdie country. In summary the fo

lowing paragrdphighlights the researtimding with the strong tradition of Int@lisciplinary teaching

and research of our faculty during thehlasyeas.

Research and Teaching are Inseparable:

The Departmendf Computer Science has always exemphteihtegration of education and research
through within the context of exceptional teaching through various federally funded educatenal cum r
search programs. For examgie, Department of Computer Science,iligeying, Mathematics, in-co
laboration with the Office of Strategic Initiatives and the Centre for Academic Success at Louisiana Stat
University had several NSF proposals funded to increase the educational and career opportunities f
academically talewt financially disadvantage students to reach their fullest pdtentielg.

NSF/ CSEMS progr amé) . The following reseacch fu
ture to do research/ discover and knowledge sharing for many of our undergradugraduate
courses.

Research FundingExemplifies Teaching  The department has been quite successful in attracting
research funds from various federal agencies during the last several years. Some of the more recent
these federally funded praégemclude PetaShare, CRON: Development of a Cyberinfrastructure Reco
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figurable Optical Network for Lar§eale Scientific Discovery, and Secure and Survivabl€é&htber
Sensor Networks: Algorithms and Architecture Research.

PetaShare, an NSF fungedject of Dr. Tevfik Kosar and others, is an innovative distributed@ata ar
hival, analysis and visualization cyberinfrastructure for data intensive collaborative research. It will enab
transparent handling of underlying data sharing, archival,revadlretechanisms, and will make data
available to scientists for analysis and visualization on demand. It will enable scientists to focus on the
primary research problem, assured that the underlying infrastructure will managevéiae&w Ima
dlingissues. PetaShare is collaborative effort between LSU, Louisiana Tech University, Uniwersity of Lo
isiana at Lafayette, University of New Orleans, and Tulane University.

Dr. Park and others are currently investigating CRON: Developme@yléranfrastructure Recenf

gurable Optical Network for Lar§eale Scientific Discovery. The project, which is funded by the NSF,
focuses on the deployment of national and international optical networks and regional networks that
make it possible for moseientists and research institutes to connect and collaborate. The goal of this
project is to bridge the gap between physical networks and research by developing a virtual networkin
and computing cyberinfrastructure, CRON, that provides integratedt@mdted access to diverse
networkingenvironmentsThese nfrastructure instrumentation are being useduolents/ researchers

all over Louisiana.

A collaborative effort between LSU, Louisiana Tech University, Grambling State University and Oak
Ridge N#onal Laboratory, Secure and Survivable ©drydric Sensor Networks project aims at solving
several problems. These issues include: ensuring data integrity, disseminating data with cyber secur
transmitting data via interoperable platforms andisienfof threshold rules for mine (target) detection.

This project is funded by the Department of Defense and is led by Dr. S.S. lyengar and others.

There are currently a wealth of other projects funded by the Department of Energy, NSF, and other
agenciebeing led by members of the department. A detailed listing of research funding received as of
December 2008 may be fourede

Strategic Direction 2

The focus of the departmestto strengthen education and training of our next generation of students in
the areas of cyber security, visualization, and computational science. The results of the strengthenir
these signature areas of national importance was the enhancement ofecurtsts 8 e datc at i ©
rience. For example, funding received from the Department of Education, entitled Graduate Assistance
in Areas of National Need (GAANN), has provided infrastructure for the training of graduate students.
Dr. Evangelos Triantaphyllaithe principal investigator for this project. In a similar manner, r. lye

gar and other members of the department were able to obtain $500,000 from the NSF for information
technology training and reseahetprovement in the aforementioned areas has led to the following:

U The Department continues promoting innovative research and education programs in the core
computer science as well as multidisciplinary application areas. The Department is ranked 38t
out of the top 50 doctoral program in US in terms of research publi¢dbomsnformation
can be seen here

U We have introduced new courses in sensor networking, grid computing and distributed comp
ting. We will revise the existing courses and develop new courses towards strengtbening the f
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cused areas at undergraduate level. We have been revising our curriculum acconaling to reco
mendations made by the Internal Review Panel in 2003.

U We have extendeour current dual degree program in which a student gets a PhD in physics and
a Masters in Systems Science.

U We have enhanced and will continue to improve our currebageasd courses through the use
of the recently established Acdgged facility to expse our faculty and students to the outside
world.

U We have increased the funding available for graduate student fellowships (Teaching or Researc
Assistantships) to attract outstanding students to the department

i We plan to organize the computational glayg for underrepresented group of the type that
was conducted in Januaty/17 2003 to motivate undergraduate students to graduate program and
research in computer science as well as to recruit more underrepresented students. A facult
workshop on attraicty minorities was conducted in the Summer of 2008.

Strategic Direction 3

To act as the IT engine for distributed, multidisciplinary collaborations in research and teaching at LSU
and around the world by distinguished faculty seminars, NSF funkiggtbpvdutorials and conducting
international conferences. Details on each of these aspects are as follows:

1. Seminars

A series of Research Seminars took place based on various current topics and trends ir
Computer Science. Some of the keynote speakerrvd-rank Zhu from Michigan

State University, Dr. Wei Jiang from Purdue University, Dr. Xiaojiang Du from University
of Maryland, Dr. Claire Monteleoni from MIT and several others from LSU's Computer
Science department and various other universitié€C$ $aculty Dr. Rahul leads weg

lar discussion on topics of interest related to theory of computation, algorithmé& and cha
lenging problems in the field.

The IT Eminent Lecture Series (ITELS) is a program sponsored by the Center-for Co
putation & Technolgg (CCT) in partnership with the LSU Department of Computer
Science. The series brings woldds scholars, educators, executives and entrepreneurs to
LSU to share their experience in and vision for the future of the I.T. industry.

U Frontiers of Scientific Computing Lecture byJBck Dongarra on "An Overview
of High Performance Computing and challenges for the Future"

U IT Eminent Lecture by Dr. Linda Petzold: "Multiscale Simulation of Biochemical
Systems"

U IT Eminent Lecture by Dr. Margaret H. Wright: "What can be more Important
than 'Faster' and 'Bigger'?"

U LT. Eminent Lecture by Dr. Frank Shu on "Two Cultures: Higher Education And
Science/Technology Planning In The United States And Asia"
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c.CcCCc:C

I.T. Eminent Lecture by Dr. Anita K. Jones on "CyberSecB8etying Society
Badly"

[.T. Eminent Lecture by Dr. Richard M. Karp on "Computer Science As A Lens
On The Sciences"

|.T. Eminent Lecture by Dr. Randy Bryant on Baiansive Super Computing:
Taking GoogksStyle Computing Beyond Web Search

[.T. Eminent Lecture by Dr. James Demmel on The Future Of High Performance
Linear Algebra

[.T. Eminent Lecture on Procedural Graphics by Dr. Turner Whitted of Microsoft
Research

I.T. Eminent Lecture by Dr. Spector on Research Field in Software Design and
Design Trends

Eminent Lecture by Dr. Siva Banda on June 19, 2006, Member ofl Ratbna

emy of Engineering

[.T. Eminent Lecture by Dr. Mani Chandy on April 28 (Friday), 2006, Member of
National Academy of Engineering

|.T. Eminent Lecture by Dr. Dan Hastings from MIT on April 19 (Wednesday),
2006

|.T. Eminent Lecture by Ruzena Bajcsy, Director Emeritus CITRIS, UC Berkeley,
Member of National Academy of Engnieg on February 23, 2006

|.T. Eminent Lecture by Don Chamberlin, IBM, Member of National Academy of
Engineering, January 20, 2006

[.T. Eminentl ecture by Dr. Robert E. Kahn, CEO and President of CNRI Wi

ner of National Medal of Technology and ACM Turing Award Winner, August
26, 2005

[.T. Eminent Lecture by Dr. Alfred V. Aho, Lawrence Gussnudi@sBor, 6-

lumbia University, IEEE John von Neumann medal Winner, and Memkser of N
tional Academy of Engineering, June 1, 2005

[.T. Eminent Lecture by Dr. David Sincoskie, Vice President of Telbbadia

ber of National Academy of Engineering, January 28, 2005

|.T. Eminent Lecture by Dr. William A. Wulf, President, National Academy of
Engineering, September 7, 2004

[.T. Eminent Lecture by Dr. Peter Freeman, Assistant Director of NSF and in
charge of CISE Directorate, August 27, 2004

[.T. Eminent Lecture by Dr. Daniel P. Siewiorek., Mar&0Q8,

[.T. Eminent Lecture by Dr. Frederick P. Brooks, Jr., March 8, 2004

[.T. Eminent Lecture by Prof. David Patterson, February 13, 2004

[.T. Eminent Lecture by Dr. Gordon Bell, a pioneer in Computer Architecture,
Parallel Processing, and High Performance Computing, November 24, 2003
[.T. Eminent Lecture by Dr. Vinton G. Cerf 09/30/2003
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2. NSF Sponsored Summer Workshop (May 130, 2008)

This took place in the department, supported by the NSF Collaborative Project: Faculty
Development Multi University Research and Training in Information Assurance and
Computer Security. The faculty came from universities such as University-GhMiami
University of Nevadaas Vegas, Grambling University, Louisiana Tech University,
Southern University, University of Tenne§$edtanooga, and South Carolina State
University. Pl: Dr. S.S. lyendgdore information can be seen here

3. Tutorials:
Provide tutorials on parallel/distributed computing.
4. Visualization:

Provide scientific visualization needs through the establishment of a modern visualization
laboratory. We have already initiatede visualization projects.

5. Multiscopic computing:

Synthesis of currently fragmented subareas of computational sciences by seamless sof
ware engineering of, for example, engineering afifisples physics approaches.

6. Outreach to nonmajors.

We have been providing webllaboration software tools for both technical amd no
technical students to be able to participate actively and interactivelyasedatourses.

7. Algorithms and Problem Solving Seminar
We have been holding weekly seminarsdoiugte and undergraduate studenta-to e

courage critical thinking. Dr. Rahul Shah is the coordinator for these séhuirens:
formation on this can be seen in our newsletter.

4. BREADTH OF COVERAGE

The computer science faculty along with our collaborators in the CCT is pursuing diverse interests an
the facultyds successful research endeavors ar
computational science, cybecuity, highperformance computing, digital media and bioinformatics a

test to our commitment to advancements in cutting edge technologies, unique problem discovery an
problem solving. We are in the process of hiring additional faculty related tcedigitahdhthe muti

hiring clustering initiatives.

The following research areas/efforts have garnered much interest and recognition and have placed LSl
CSC at the forefront of advancements in the field.
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Coastal and Environmental Modeling
Computational mbbds for improved coordination and information transfer between domain ¢
policy makers, and emergency responders

Prof. Gabrielle Allen

Cyber Security
Detection and identification of terrorists and cyber attacks

Prof. Peter Chen

Prof. Jianhu&€hen

OViz Tangi bles and Vi zNeté
Visualization workstations, visualization software and interactive communication devices

Prof. Brygg Ulimer

Virtual Laboratory

Met acomputing and visualization framework

Prof. Bijaya Karki

OPetashareo
Distributed data archival, analysis and visualizatiorirdydgructure for data intensive collaborg
research

Prof. Tevfik Kosar

oParall eXo
Addresses critical problems for effective parallel computing witltaraultincludindatency, ove
head, contention, and starvation

Prof. Thomas Sterling

Sensor Networks

Contamination detection and mapping sensor networks:rédaltition data fusion using age
bearing sensors in hierarchiealfyanized sensor networks (ASHION); Reliable query reportir
in adaptive sensor networks: analytical framework & protocols

Prof. S. S. lyengar
Prof. R. Kannan
Prof. Arjan Durresi
Prof. Seundong Park
Prof. Anitra Wilson

Organic Grid
Biologically inspired and futlgcentralized approatt the organization of computation based
autonomous scheduling of strongly mobile agents onta-peer network

Prof. Gerald Baumgartner

0Tensor Contraction Engine(TCE) &6
An optimizing compiler that translates Héytel tensor expressions intoc&fit outof-core paralle
code

Prof. Gerald Baumgartner

Computational Biomedicine
Modeling complex biological and biomedical flows such as in fluids within the eye

Prof. Gabrielle Allen
Prof. S. S. lyengar
Prof. Bijaya Karki
Prof. Brygg Ullmer
Dr. Nathan Brener

Enlightened grids for-Bcience
Developing dynamic, adaptive, coordinated, optimized uses of networks connecting geo,
distributed higlend computing resources and scientific instrumentation

Prof. Gabrielle Allen
Prof.Seunglong Park

Stork

A batch scheduling system specializing in distributed data movement and management

Prof. Tevfik Kosar

The following table indicates Bebfields of research and timstructionatourses:
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Area

Advanced Numerical Analysis

CSC Courses

Faculty Active iResearch Area

CSC 2262, 3991, 3992, 3999, 4999, CSC Prof. G. Allen, Prof. R. Shah

7999,

Algorithms and
Theory of Computation

CSC 3991, 3992, 3999, 4999, 7999
CSC 4890, 7201, 7300

Prof. C. Busch

Prof. J. Chen

Prof. S.9yengar

Prof. S. Kundu

Prof. R. Shah

Prof. C. Busch

Prof. Triantaphyllou
W. Duncan (Instructor)
B. Guillott (Instructor)

Artificial Intelligence

CSC 3991, 3992, 3999, 4999, 7999
CSC 4444

Prof. J. Chen
Dr. N. Brener (Instructor)

Bioinformatics

CSC3991, 3992, 3999, 4999, 7999

Prof. B. Ulimer
Prof. S. Jha

Compiler Design

CSC 3991, 3992, 3999, 4999, 7999, CS(

(required SE concentration),
CSC 7351

Prof. G. Baumgartner

Computational Linguistics

CSC 3991, 3992, 3999, 4999, 7999

Prof. J. Chen
L.Blanks (Instructor)

Computer Architecture

CSC 3501, 7080, 7700

Prof. Sterling,
Prof. Busch
Prof. Park

Cybersecurity

CSC 3991, 3992, 3999, 4999, 7999, CSC 7

Prof. P. Chen
Prof. S. S. lyengar
Prof. J. Zhang

Data Mining and Knowledge Discove CSC 3991, 3992, 3999, 4999, 7999

CSC 4700, 7442

Prof. J. Chen
Prof. S. Kundu
Prof. E. Triantaphyllou

Data Optimization

CSC 3991, 3992, 3999, 4999, 7999, CSC 4

Prof. E. Triantaphyllou

Database Management

CSC 3991, 3992, 3999, 4999, 7999, CS(

Prof. J. Chen

(required SE concentration), 7402 Prof. P. Chen
Prof. R. Shah
Distributed Systems and Computing CSC 3991, 3992, 3999, 4999, 7999 Prof. G. Allen

Prof. C. Busch
Prof. T. Kosar
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Prof. T. Sterling

Embedded Systems

CSC 3991, 3992, 3999, 4889, CSC 7700

Prof. G. Baumgartner
Prof. S.S. lyengar
Prof. R. Kannan

Prof. B. Ullmer

Game Design

CSC 3991, 3992, 3999, 4999, 7999
CSC 4700

Prof. G. Allen

Grid Computing

CSC 3991, 3992, 3999, 4999, 7999, CSC 7

Prof. G. Allen
Prof. T. Kosar

HighPerformance Computing

CSC 3991, 3992, 3999, 4999, 7999, CSC 7

Prof. G. Allen

Prof. J. Tyk@&meritus Professor still acti
research as major professor with §
graduate students in the Department)

Human Computer Interface

CSC 3991, 3992999, 4999, 7999, CSC 4

(special topic),

Prof. B. Ullmer,
W. Duncan (Instructor)

Machine Learning

CSC 3991, 3992, 3999, 4999, 7999, CSC 7

Prof. J. Chen
Prof. S. Kundu
Prof. J. Zhang

Networking

CSC 3991, 3992, 3999, 4999, 7999,
4501 (requireRE concentration,

CSC 4601 (required SE concentration)
High Speed Optical Networking Laboratory

oping a Cyber infrastructure of Reconfic

High Speed Optical Network for-Seatge Mudt
disciplinary Scientific Research.

Prof. S. Park

Prof. S. S. lyengar
Prof. R. Kannan
Prof. S. Kundu

Operating Systems

CSC 3991, 3992, 3999, 4999, 7999, CSC

7103, 7999

Prof. B. Karki
Prof. R. Kannan
Prof. T. Sterling

Organic Grid

CSC 3991, 3992, 3999, 4999, 7999

Prof. G. Baumgartner

ParallelComputing

CSC 3991, 3992, 3999, 4999, 7373, 7999

Prof. T. Sterling
Dr. N. Brener (Instructor)

Programming Languages

CSC 3991, 3992, 3999, 4999, 7999,
CSC 4101, 7101

Prof. G. Baumgartner
Prof. B. Ullmer

Dr. C. Douglas (Instructor)
K. Edgewor{istructor)

Robotics

CSC 3991, 3992, 3999, 4999, 7999, CSC

7374

Prof. S. S. lyengar
Dr. N. Brener
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Scientific Computation CSC 2262, 3991, 3992, 3999, 4999, 7999 Prof. G. Allen
Prof. G. Baumgartner
Dr. N. Brener
Scientific Information aMisualization CSC 3991, 3992, 3999, 4999, 7999 Prof. B. Karki
CSC 7443 Prof. B. Ullmer
Sensor Networks CSC 3991, 3992, 3999, 4999, 7999 Prof. R. Kannan
CSC 7701, 7700 Prof. S. S. lyengar
Software Engineering including mec CSC 3991, 3992, 3999, 4999, 7999, Prof. Baumgartner
driven software developmemgverse CSC 3380, 4330, 4700 7135, 7500 Prof. Carver
engineering and software reusability Prof. Kundu

Dr. C. Douglas (Instructor)
K. Edgeworth(Instructor)
B. Guillott (instructor)

Systems Design arfRfogramming CSC 4304 (required in networking concentri Prof. T. Kosar

Video Game Design CSC 3991, 3992, 3999, 4999, 7999, Prof. G. Allen
CSC 4700 (special topic)

Virtualization CSC 3991, 3992, 3999, 4999, 7999 Prof. G. Baumgartner
CSC 4700, 7700

Unigue ResourcesWhat unique resources do you have?

CSd A New Vision
A detailed infrastructure of resamg®f faculty and the department given in the followin&@yimérgy
bulletin

FurthemoreComputer Science and other departments have embarked on a highly synergistic partnershi
on diverse topics across the full span of computer science and its applications. As an example of one su
partnership,ile Computer Science Department and CCT dabae@lting together on a number @-m

jor initiatives. Perhaps the best example is LONI, the Louisiana Optical Network Initiative. This is a
$40M, teryear initiative deploying a 40 Gbps network backbone and major supercomputing resources
throughout the sta, all linked to the National LambdaRail (NLR) network (itself 40 Gbps). Louisiana
will soon have supercomputing resources with more than 100 TF linked to LONI.

As a direct consequence of LONI &s creatian, t h
the National Lambda Rail.

Grid-computing infrastructure often characterized as being to our nation's technological development
what the interstate highway system was to Interstate Commerce.
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houston

pensacola

FIGURE 1Grid computing infrastructure at the state and nationally.

Primary Impact of Unique Resources

i

i

Visiting scholars: The Department of Computer Science is regularly visited by
scholars from around the country and the world as the part of lectureship series.
Hosting International Conferences: Each spring since 1993 the Department of
Computer Scienceiply with CCT has hosted the Mardi Gras Conference for
High Performance Computing and Communications, gathering togethez-many r
searchers for invaluable scholarly exchange. For a recent conference hosted by Dr.
Brygg Ullmer in the area of tangible vizai@din that was held in Baton Rouge,
atracted worldwide researchers. For details refer lialthis

We annually host thgigh School Programming Contestfor area tgh school
programmers, encouraging healthy competition.

We recently started a Computer Science Intensive Orientation workshop for
freshmen in Computer Science. The details can be obtained flioia this

Undergraduate research:

Undergraduate research participation is a departmental strength, and we continuously strive to expo:
students to national and international funded research projects, provide faculty mentors, advance the
development throgh publication writing and presenting talks, place students in summer intern positions
in National Laboratories, industry and other universities. This program has been very successful, leadir
to undergraduate @uthored publications, student presemsitéd conferences, and numerous awards.
These awards, include Honorable Mention in the Computing Research Association (CRA); Outstandin
Undergraduate Award (LSU); reaching the final stage of the IEEE Computer Science Integrated Desigt
Contest (CSIDC); aribnorable mention in the ACM International Collegiate Programming Contest and
in the ACM South Central Region contests.

Sample undergraduate projects in the last two years iAtdudeagelberg Internship at ArgonneaN
tional Laboratory (2006) working the ZeptoOS operating system for the BlueGene/L. (Dr Allen).
John Lewis oDevel oping Grid portals for P#shrABl eum
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adie, ol ntegration of Trilinos | nt &arbuhescu Raavant us F
Corneliv:o0 Devel oping Parall el CFD Appli caMaicdaoels i n -
oOoFolivore: A Real Ti me Col |IMichaelrCarroli, MiehaeMjernathy Ma p p
o0Tangi ble Visualizat iKevinGamed I|oBtremwf &Coenpd | (eDr aunld
(Dr BaumgartnerMarc Noel, 0Stateless Operating RBughsKuman Co mp
Ol mpl ementation and Per for mance YdehirglZziys i sosafa nP a
port Protocols for Highgse ed Opt i c al Net wor ks o, (Dr . Par k) .
Routing on Wireless Sensor ) Raeid HadhadkSamuel Maline, Kan
0 CompdAsesri sted I ndexing: XML Based | ndelgseph f or
Dominic Cali, ol mpl ementation and Analysis of Heuri s
(Dr. Chen)Joseph Calio Appl yi WVgemMo&€eht roll er for Embedded
(Dr Baumgartner)Abhishek Debchoudhury o A u t omBased Testing Harnesses for Embedded
SystemsoO ( Dr KyB &lunezgoaE nmipnierri)c.a | Study on Greedy A
composabl e Mar kov Ne&shewZelraveki,o(Clhrmpul .at Clhema) . Bi o
Jha).

CSd A NewVision
a. The undergraduate program offers three concentrations:

Ui Computer Science and a"2Discipline: This concentration provides an opportunity for st
dents to obtain 40 hours of computer science(CSC) credits including 9 hours of elective computer
science credits ( CSC 208! and above, CSC 308l and above, CSC 408¢el), and a 15
hour restricted option.

The option contains 15 hours all frardepartment outside of computer science. The courses
should form a sequence, build upon one another, and should be part of the core courses such as
major would take. Ordinarily the courses selected would contain at least six hodesvef 4000
coursesAn exception to these rules would be in the case of a student obtaining an official LSU
minor such as business (BADM), International Studies or Film and Media Arts which scans se
eral departments.

0 Networking: The networking concentration allows a studgsursue extensive studies in the
subarea of networking. This concentration also requires 40 hours of computer science (CSC)
credits but requires a student to include 9 hours of required elective credits (CSC 4501, 4601, anc
4304) related to networkiagd additionally 9 hours of electives that may be from any depar
ment but must be related to computer networking.

Software Engineering:The software engineering concentration allows a student to gursue e
tensive studies in the saitea of software engineg. This concentration also requires 40 hours

of computer science (CSC) credits but requires a student to include 9 hours of required elective
credits (CSC 200@vel elective, CSC 4402, CSC 4890) related to software engineeriing and add
tionally 9 hoursf electives that may be from any department but must be related to seftware e
gineering.

b. Breadth of coverage in all undergraduate concentrations is provided in the following areas:

36



Department of Computer Science Program Review 2009

Area Required Courses

Computer Architecture CSC 3501

Scientific Computation CSC 2262, CSC 2533(substitution)
Ethics in Computing CSC 1200, 4330

Operating Systems CSC 4103

Programming Languages CSC 1350, 1351, CSC 4101
Theory of Computation CSC 2259, 3102

Software Engineering CSC 3102, CSC 3380, CSC 4330

Undergraduate Research CourseL SC 3991 and CSC 3992 werd adde
ities to do research in the our undergraduate program.

GRADUATE PROGRAM (MS in Systems Science)
UNDERGRADUATE PROGRAM . What breadth of coverage of the field is there in your program?

a. The graduate program in Systems Science

b. Breadth of coverage is provided in the following areas:

This interdisciplinary program offers éitlwanced education necessary for a career in computer systems
applications in a wide variety of areas. The curriculum provides for graduate study in such core topics ¢
theory of computing, computer science principles, data management and softwade\ssisi@ment,
visualization and graphics, and high performance computing. In addition, the student may choose an
systemselated area for specialization and application of the techniques from these core areas. Graduatc
from the program are prepared t@eht problems of current social and technological interest such as
resource allocation, process control, library automation, information systems managementl-database &
ministration, and high performance computing.

The basis of the Systems Science curriculum is a set of five Core Groups, from which the student mus
select a portion of the coursework offered for credit toward the degree for credit toward the degree.

CSC 4890ntroduction to the Theory of Computation
CSC 7200rheory of Computation |

CSC 7201ITheory of Computation Il

CSC 730®lgorithm Design and Analysis

EXST 7003Statistical Inference |
MATH 4171 Theory of Graphs
MATH 4172 Combinatorics
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The following is a list of the Core Groups apdréal list of the courses in each group.
GROUP |:Theory of Computing

The study of the mathematical theory of computation and general systems, including systeias theory, m
thematics, and formal languages.
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GROUP II:Computer Sciences Principles

The study of compiler design, programming languages, artificial intelligeecty@chitd operating
systems.

CSC4101 Programming Languages

CSC 410perating Systems

CSC 435X ompiler Construction

CSC 4444rtificial Intelligence

CSC 4446-uzzy Sets and Applications

CSC 450X omputer Networks

CSC 460Xomputer and Network Security

CSC 708@omputer Archirect

CSC 710Programming Language Structures

CSC 710Advanced Operating Systems

CSC 7333Viachine Learning

CSC 7444 dvanced Artificial Intelligence

CSC 754istributed Systems

CSC 7501Advanced Computer Networks

CSC 7602Vireless Networks

CSC 75D Advanced Computer and Network Security
CSC 770Z'elecommunications Networks

EE 4710Communications in Computing

EE 4730 Structure and Design of Digital Computers

GROUP lII: Data Management and Software Systems Development

The study of logically and physically organizing, storing, and retrieving data, and developing large sof
ware systems, including software engineering.

CSC4330 Software Systems Development
CSC4402Introduction to Database Management Systems
CSC 7135 Software Engineering

CSC 7235 Advanced Software Engineering
CSC7402Database Management Systems
CSC7442Data Mining and Knowledge Discovery

CSC 7481 (or LIS 7610nformation Retrieval Systems

LIS 7013 Evaluation of Information Systems
LIS 7501 Management of Information Systems
LIS 7502 Networks for Information Centers
LIS 7605 (also CSC 740@formation Science
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GROUP IV:Visualization and Graphics

The study of the mathematical fundamentals and algorithms for computer based geometric models o
physical systems.

ME 4573 (or CSC 4356ipteractive Computer Graphics

ME 4583 (or CSC 435Applied Interactive Graphics and-SiniepResign
ME 7253 Advanced Comyfitid Design

ME 7263 Computéided Geometric Modeling

CSC7380Introduction to CommataB@ometry
CSC 7443 Scientific Information Visualization

GROUP V:High Performance Computing

The study of numerical algorithms and simulation tools for parallel computing in order to solve large
(e.g., grandhallengeproblems.

CSC4362 Advanced Numerical Methods

CSC 7373 Algorithms for Parallel and Distributed Computing

CSC 7560 Programming and Performance Evaluation of Parallel Com
CSC 7560 Computational Methods

CSC7600High Performance Computing |

CSC7610High Perfoance Computing Il

CSC7620High Performance Computing llI

PHYS 7411 Computational Physics
PHYS 7412 Computational Physics

Normally, this would be an area in which the student applies the knowledge obtained from the core
coursework; althmh the student may choose a Core Group for specialization. Some examples are a
physical science (e.g., physics), a life science (e.g., entomology), a social science (e.g., psychology), &
of engineering (e.g., industrial engineering), mathenfaldsnabusiness (e.g., information systems and
decision sciences), and library and information science (a student who wishes to specialize in this ar
may want to consider a joint degree). Whether the student elects the thesis or system design project,
research must be in the specialization area and the research advisor must be knowledgealge in that dis
line.

For details, please follow threk:
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GRADUATE PROGRAM (PH.D. in Computer Science)
What breadth of coverage of the field is there in your program?

a. The doctoral program

b. Breadth of coverage is provided in the following areas:

Doctoral training in computer science at LSU offers talstoigehts the opportunity to prepare for r

search careers in universities or industrial laboratories. There is a strong and continuing d@mand for co
puter scientists to work at the frontiers of knowledge in both theoretical and applied specialties. The cu
riculum provides for graduate study in several areas of computer science including algorithms, compute
architecture, artificial intelligence, theoretical computer science, software engineering, information retrie
al, security, grid computing, networksalzlete management, operating systems, high perfornmance co
puting, robotics, scientific computation, programming languages, and compilers.

The doctoral degree requires a minimum of #estgn credit hours of course work, not including CSC
9000, all with a grade of B or higher.

The following five core courses are required:

CSC 7300 Algorithms

CSC 4890 Theory of Computation
CSC 7101 Programming Languages
CSC 7103 Operating Systems

CSC 7080 Computer Architecture

Students must take at least nine hours of CSC 9000 Dissertation Research.

In addition, students must also take the CSC 7800 Research Seminar. Thdesigmsel i® provide a
forum for doctoral students to make formal presentations on research topics for evaluation and feedbac
of technical content and presentation style.

Seven additional courses must be chosen to be taken from at least two ofithedabed®v and must
include at least five 7000+ level courses. The student's advisor committee must approve the seve
courses, which may include CSC 7700 Special Topics courses in specific areas as appropriate.
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Atrtificial Intelligence and Machimg Learni

CSC 7333, CSC 7442, CSC 7444, CSC 7446
Database and Information Retrieval

CSC 7481, CSC 7610, CSC 4402, CSC 7702
Grid and Distributed Computing

CSC 7540

High Performance and Scientific Computing
CSC 7560, CSC 7600, CSC 7610, CSC 7620
Networking

CSC4501, CSC 7501, CSC 7601, CSC 7602, CSC 7701, CSC 7702
Robotics

CSC 7374, CSC 7375

Security

CSC 4601, CSC 7502

Software Engineering

CSC 4330, CSC 7135, CSC 7235
Visualization

CSC 4356, CSC 7443

Interdisciplinary Courses

Maximum of two graduate level cas

The student's advisory committee may require additional course work.

The Graduate Advisor in conjunction with the Graduate School must approve transfer credit.
For more details, please refehttp://csc.lsu.edu/phd.html

5. EXTERNAL RELATIONSHIPS

The Department of Computer Science has been a pdrltof Institute Research Collaboration
through DARPA, MURI, PosKatrina funds, and various universities and Institutions around the world.

42


http://csc.lsu.edu/phd.html

Department of Computer Science Program Review 2009

Multi -University Collaborations

Other Indices of Distinction

Multi-University Collaborations
Computer Science Collaborations around the world

Multi-Institute Research Collaboration of LSU

g Max-Planck-Institut
fiir Gravitationsphysil

PENNSTATE

w i A -gEmae

FIGURE 2 University affiliations.

The computer science department as a part of amdtittite Research Collaboration includes univers

ties and laboratories in twelve states across the nation intblediegPropulsion Laboratory, Loa-Al

mos National Laboratory, Harvard, Duke, Cornell, University of Wisconsin, Purdue University, to name a
few.

CSC has research relationships with Pennsylvania State University, University of Wisconsin, University
Cdifornia at Los Angeles, Duke University, University of lllinois, Cornell University, University of
Southern California, New York University, University of Florida, University of North Carolina, Purdue
University, Grambling State University, Universityoaisiana at Lafayette, Southern University, and
Louisiana Tech University. The departmentds f a
tions, such as the EU GridLab project, SURA SCOOP and SURAgrid, EU Phosphorus. Collaborations
with OakRidge National Laboratory and the Naval Research Lab have been extensive over the last 1
years in terms of joint research and funding from Office of Naval Research, NSF and DoE.

A new strategic partnership, created in January 2007, joins LGatnethe Mellon University in a joint
collaboration focusing on disaster response and management. This collaboration will harness and build
technological and public policy expertise at both institutions and additional partners may inelude organ
zations sutas IBM, Baelle Corporation, RAND, and \ANhrt.

The department is fortunate to have an active Industrial Advisory Board composed of both small local
businesses as well as nationally recognized corporations with interests in various areas of comput
science. Member corporations include Microsoft, Cisco, Chevron, Praeses, Cyrious Software, Antare
Technologies, Innovative Emergency Management and more.

Transforming Academic Researclinto Commercial Applications
Finally LSLCS has several ventures Haate resulted kommercial applicatiaf current researchier
ginating from within the department.
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D. PROGRAM STRUCTURE AND CURRICULUM

1. COURSELISTINGS

BREADTH OF COVERAGE COURSE LISTINGS

For instructional faculty (Instructors) the load is two class sections each of two different courses or three
class sections of three different courses per semester.

Teaching assignments depicting faculiyrééclass loads for the past thyears can be obtained from

the following link:

History of who taught CSC 16d000 level courses

Course LSU General Catalog Description
Description/
Coordinator
CsC Computers in Society | (3)Prereq.: credit in MATH 1021 or registration in MATH 10 Syllabus
1100 lecture; 2 hrs. lab. Credit will not be given for this course an
Free LIS 2001 or EXST 200@troduction to computers, their apphd
ApprovedElective 8 tions, andmpact on people and social institutions; the Interng
BarbaraGuillott mail, news groups, ftp, telnet, World Wide Web, multimedia
processing, spreadsheets, databases.
CscC (1)For majors oifgroduction to ethics theory, ethical decisi Syllabus
1200 Ethics In Computing making as it relates to the computing professional, licensing
Required All lectual property, conflicts of interest, freedom of informatidr,
privacy, security.
Dr. Triantaphyllou
Csc (3)Prereq.: credit or registration in MATH 1550. Credigiwghrfq Syllabus
1350 Computer Science | fq both this course and CSC 1248 or 1250 or 1253 or FRD&h3
Required All Majors mentals of algorithm development, program design, and stru
programming using an objeciented language.
Dr. Brygg Ullmer
Csc (3)Prereq.: credit in CSC 1350 and MATH1550. Credit will | Syllabus
1351 Computer Science |l fd for both this course and CSM&Rékbps solutions to problen
Required All Majors using an objeairientedapproach and emphasizes the concef
recursion; dynamic memory; data structures (lists, stacks,
Dr. G. Baumgartner trees); exception handling.
CSC 1970 Introduction to the| (201 hr. lecture; 2 hrs. lab. Laboratory projects &enassigmd Syllabus
UNIX Operating Ss | the UNIX operating system kernel, shell commands and S
Free tem text processing, electronic mail, and the Internet.
Approved Elective
Mr. William Duncan
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CSC 2252 Assembly Languad (3)Prereq.: credit or registration in CSC 1254 or 1351, orked Syllabus
Programming groundtundamentals of machine function; basic concepts-0
Elective all car- gramming at the machine level; assembly language; maar
centrations sentation of information, machine language; addressimg
Dr. G. Baumgartner nigues, program linkage, macro programming, and assemb
struction.
CSC 2259 Discrete Structures (3)Prereq.: MATH1552 and CSC 1254 orSE5lgebra includir| Syllabus
Required All mappings and relations; algebraic structures including sem
and groups; elements of theory of directed and undirected
Dr. S. Kundu Boolean algebra and propositional logic; these structures
to various areas of computer science
CSC 2262 Numerical Methods (3)PreregMATH 1552 and CSC 1254 or 1351.Credit will be| Syllabus
Required All only one of the following: CSC 1240, 2262, 2533 Qo260
oriented methods for solving numerical problems in sciend
Dr. Gabrielle Allen engineering; numerical solutions to systems of simultaneau
equations, nonlinear algebraic equations (root solving), défe
tion and integration, ordinary differential equations, interpol
and curve fitting.
CSC 2700 Special Topics in @o | (1-3)Prereg CSC 1254 or 1351 or permission of departmeg Syllabus
Elective: puter Science taken for a max of 6 hrs. of credit when topics vary. Total| Python
csc SD CSC 2700 and 4700 should not excegpegislized areas of-c
CSC SEG rent interest in computer science.
Dr. Tevfik Kosar
Recent topics:
Introduction to Pythono
0GUIlI Programming with Jav
CSC 3102 Advanced Data Stu| (3Prereq.: CSC 1254 or 1351 and credit or concurrent enrq Syllabus
Required All tures and Algorithm | 2259 or EE 272@escription and utilization of formal AD®-1
Analysis presentations, especially those on lists, sets, and graphs;
space analysis of recursive andewursive algorithms, includi
graph and sorting algorithms; algorithm design techniques.
Dr. Jianhua Chen
CSC 3380 Object Oriented Desigr| (3PrereqCSC 1254 or 13%dvanced objeairiented softward Syllabus
Required All development; emphasis is on the use of the unified modeli
guage as a design tool.
Dr. S. Kundu
CSC 3501 Computer Organizatio| (3)Prereq.: CSC 2259. Credit will not be given for both this ¢[ Syllabus
Required All and Design 2280 or EE 3750 or 3755. Computer arithmetic, desigedif|
ders and multipliers, CPU concepts, instructionidetutimy dag
wired control, microprogramming control, main memory, |
Dr. Thomas Sterling assembly language programming techniques, CPU instruet
ing modes.
CSC 3991 HONORS: Undergr- | (3) Prereq.: CSC 3102; consent of the department; admit| Syllabus
Elective: duate Research in@o| Division Honors Progiadividual research on problems imeg
CSCSD, puter Science puter science.
csc SEG,
CSC NWK Dr. Baumgartner, Dy
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lyengar, Dr. Jianhu
Chen and others.

CscC HONORS: Undergs- | (3)Prereq.: CSC 3991; consent of department; admittance tq Syllabus
3992 duate Thesis in @o | Honors Prograffriting and formal defense of a research the
Elective: puterScience computer science. Defense committee of three faculty mg
CSCSD must be approved by department.
CcSsC SEG| Dr. Baumgartner, Di
CSC NWK lyengar, Dr. Jianhu
Chen and others.
CSC 3999 Independent Orgaraz | (1-3)Preregconsent of department chair. May be taken for a Syllabus
Elective: tion and Design of creditndividual readings, conferences, and program ple
CSCSD ment in computer science.
csc SEG|
CSC NWK This is anindependent
study course under
professor chosen Q
student.
CSC 4101 Programming Languag| (3)Prereq.: CSC 31B&nciples of programming language de{ Syllabus
Required All specification of syntax and semantics; underlying impleme
of block structured languages; dynamic memory allocatig
Dr. G. Baumgartner strings, lists, and arrays; imperative versus applicativenp
ming; logic programming; modern programming languages.
CSC 4103 Operating Systems (3)Prereq.: CSC 31@mesign techniques, process manager| Syllabus
Required All processor scheduling; deadlocks, memory management, se
memory management, file management; I/O systems, USH
Dr. B. Karki tems.
CSC 4304 Systems Programming| (3)Prereq.: CSC 41Baich process systems programs, their { Syllabus
Elective: ponents, operating characteristics, user services and lim
CSCSD implementation techniques for parallel processing ofanfmuit
csc SEG| Dr. Tevfik Kosar and interrupt handling; overall structure of multiprogram
systems on multiprocessor hardware configurations; add
Required: techniques, core management, file system design and mang
CSC NWK system accounting, and other -uskted services; traffic contr
interprocess communication, design of system modules, an
faces; system updating, document , and operation.
CSC 4330 Software Systems eb| (3) Prereq.: CSC 318&ftware requirements analysis; desig| Syllabus
Required All velopment presentation, programmingethodologies; verification, validati
maintenance, and software planning.
Dr. Doris Carver
CSC 4351 Compiler Construction | (3Prereq.: CSC 4101 or equivegtam language structurl Syllabus
Elective: translation, loading, execution, and storage allocation; com
CSCSD of simple expressions and statements; organization of cq
Dr. G. Baumgartner including compilime and rusime symbol tables, lexicalrsc
Required: syntax scan, object code generation, error diagnostics, objg
CSCSEG optimization techniques, and overall design; use of compilg

ing languages and bootstrapping.
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CSC 4402 Introduction to Databas{ (3)Prereq.: CSC 310&twork, hierarchical, and relational, and er| Syllabus
Elective: Management Systems relationship models; data definition, manipulation languages, ame
CSCSD sion among these models; relational database design theory, effici
evaluation, elementary query optimization techniques.
Required: -
CSCSEG Dr. Jianhua Chen
CSC 4501 Computer Networks (3)Prereq.: CSC 4108roduction to local, metropolitan, and wide g Syllabus
Elective: networks using the standard OSI reference model as a frameveor|
CSCSD duction to the Internet protocol suite and network tools agigmming;
CSCSEG Dr. Raj Kannan discussion of various networking technologies.
Required:
CSCNWK
CSC 4601 Computer and Networl (3)PrereqCSC 3102.nf or mati on secur ity @-s| Syllabus
Elective: Security tography; protocols, architectures, and technologies for secure sys
CSCSD services.
CSCSEG
. Dr. S. Park
Required:
CSCNWK
CSC4700 Special Topics in Computf 6 Human Computer | nteractiono Syllabus
Elective: Science (3)Prereq.: CSC 3102 or permission of department. May be taken
CSCSD Hrs. when topics may vary. Total hrs earned in CSC 2700 andt
CSCSEG Dr. Brygg Ulimer exceed 9 [8pecialized areas of current interest in computer science
CSCNWK
CSC 4700 Special Topics @omputer| 0 Vi deo Game Desi gno Syllabus
Elective: Science (3)Prereq.: CSC 3102 or permission of department. May be taken
CSCSD Hrs. when topics may vary. Total hrs earned in CSC 2700 and
CSCSEG Dr. Gabrielle Allen exceed 9 [8pecialized areas of current interest in demgience.
CSC 4700 Special Topics in Computf 6 Dat a Opti mi zati ono Syllabus
Elective: Science 3) PreregCSC 3102 or permission of department. May be taken fo
CSCSD Hrs. when topics may vary. Total hrs earned in CSC 2700 and
CSCSEG Dr. E. Triantaphllou exceed 9 [8pecialized areas of current interest in computer science
CSC 4890 Introduction to Theory of (3)Prereq.: CSC 22Bfiroduction to finite automata, regular expresg Syllabus
Elective: Computation and languagepushdown automata and contdsée languages; selec
CSCSD advanced language theoretical topics; emphasis on technique.
Required: Dr. S. Kundu
CSCSEG
CSC 4999 Advanced Independel] (1-3) Prereq.: consent of department chair. May be taken for a max| Syllabus
Elective: Undergraduate Research| Individual readings, conferences, and program development in com
CSCSD
CSCSEG Independent  study
CSCNWK

course under a profess
chosen by student.
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Graduate Courses

The following table contains courses routinely offered for gradiyateredit. The CSC 70RQel

courses argenerally for graduate credit only. Undergraduates with 75 or more semester hours who are
making timely progress toward a degree may be admitted-kev@D00urses. These exceptional st

dents must have a 3.50 or higher GPA, appropriate prerequis#est obthe instructor and pesmi

sion from the students® undergraduate coll ege.

Course LSU General Catalog Deperi Description Syllabus
tion/

Coordinator

CSC 7080  Computer Architecture (3) Prereq: CSC 7002 or equivalent. Background in etmpiicet Syllabus
Functional architecture of modern digital computer systems; d
description of instruction set implementation with monoprocessc

i multiprocessor structures; design and analysis of instruction s
Dr. Konstantin Busch control structures.

CSC 7101 Programming Language $trt (3) Prereq.: CSC 41Advanced study of data specification, sto Syllabus
tures management, and contropimmgramming languages; includes cove
of formal specification languages; languages for concurrent pro
languages that support program verification techniques;deythir

Dr. Gerald Baumgartner study of application languages.

CSC 7103  Advanced Operating Systenr (3) Prereqg.: CSC 41@ncurrent programming; shared mem Syllabus
communication, and operatioriented models; concurrent, dis
buted, and network programming; distribut4ed operating sy
synchronization and deadlock detection in distributed systems.

Dr. Rajgopal Kannan

CSC 7235  Advanced Software Enginee¢ (3) Prereq.: CSC 71B&rmal testing, validation and verificatioh-t¢ Syllabus
ing niques; irdepth study of formal specification languages ahd
niques.

Dr. Doris Carver

CSC 7300  Algorithm Design and Anal (3) Characteristics of an algorithm; problems of algorithm exis Syllabus&Kundu
sis the design, implementation, and complexity of algorithms; alg Syllabus_Shah
case studies.

Dr. Sukhamaitundu/
Dr. Rahul Shah

CSC 7333 Machine Learning (3) Prereq.: CSC 44Bdndamental principles of machine learr Syllabus
inductive learning; explanatimsed learning; computational apprc

to Boolean function learning; learning formal languages and re

. theories; neural network learning and genetic algorithms; appli

Dr. Jianhua Chen of machine learning.
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CSC 7402 Data Management Systems (3) Prereq.: CSC 44@#plementation of database systems (phy Syllabus
model and its mapping to conceptual model); data structures ai
influence on performance, concurrency control, distributed date
Dr. Peter Chen advanced database systems.
CSC 7442  Data Mining and Knowledg (3) Prereq.: CSC 73B88oduction to data mining and knowledge ' Syllabus
Discovery covery in databases; data cleaning statistical techniques, associ
learning; time series and spatial data mining algorithms, clusteri
Dr. Evangelos Triantaphyllot rithms, data visualization.
CSC7443 Scientific Information Visual (3) Prereq.: CSC 7&0dy of computer visualization principle$-ti Syllabus
zation niques, and tolls used for explaining and understanding inforr
includes visualization algorithms, techniques, and applications.
Dr. Bijaya Karki
CSC 7444  Advanced Artificial Intéll (3) Prereq.: CSC 44&mporal and nonmonotonic logic; truthmne Syllabus
gence tenance systems probabilisgasoning; deductive databases- ¢
mated learning, planning and tutoring story understanding; struc
domain dependent expert systems.
Dr. Jianhua Chen
CSC7481 Information Retrieval Systen (3) prereq.: CSC 3102 or equivalent. Also offered ashitS f&dade Syllabus
commercially available retrieval systems, text content analysi:
Dr. Donald H. Kraft processing models and current research problems.
CSC 7501  Advanced Computer MNe (3) Prereq.: CSC 45Dgsign and analysis of computer netwc Syllabus
works routing algorithms and protocadssitch and router architecturest-tr
fic flow management and error control; scheduling and quality
Dr. Sukhamaltundu vice; modeling and performance evaluation; queuing theory apj
computer networks; selected issues irdpigbd network design.
CSC 7502  Advanced Computer an (3) Prereq.: CSC 46Bdcret sharing; secret sharing homomorpl Syllabus
Network Security verifiable secresharing; electronic voting; advanced cryptogr:
anonymity on the net; wireless security.
Dr. Park/ Dr. Cheh Dr.
Zhangand Others.
CSC 7600  High Performanc€omputing (3) Prereqg.: CSC 4362 or consent of iRstrdatmental computation Syllabus
| techniques required for scientific computing; important algorithn
parallel computation; high performance computing.
Dr. Thomas Sterling
CSC 7601  Design Issues in Higbpeed (3) Prereq.: CSC 45BMulticasting architectures, protocols, and-a Syllabus
Networks: Multicast Pricin cations; ATM and Internsblutions; scalable reliable multicastj-d
and Control buted sensor networks; Internet pricing and economics of commr
tion; game theoretic approaches to congestion control.
Dr. Seunglong Park
CSC 7602  Wireless Networks (3) Prereq.: CSC 4501. Radio syster®amiratbss networks; 1 Syllabus
concepts in terms of mobility, migration, and service levels and t
Dr. SeunglongPark design; wirefegs/ork communication; packet radio tebhboigetspd
nomadic computing; issues in cellular networks; TCP/IP over wir
CSC 7700  Special Topics in Comput (3) May be taken for a max of 12 hrs. of credit when topics vary. Syllabus

Science
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0 Grid Comput

Dr. Gabrielle Allen

of current interest in computer science.

CSC 7700  Special Topics in Comput (3) May be taken for a max of 12 hrs. of credivatyersimaiEdized ¢ Syllabus
Science of current interest in computer science.
0Cyber Securi
Dr. Peter Chen
CSC 7700  Special Topics in Comput (3) May be taken for a max of 12 hrs. of credit when topics vary. Sylabus
Science of current interest in computer science.
0 Ad v a Distebdted Ss
t ems o
Dr. Tevik Kosar
CSC 7700  Special Topics in Comput (3) May be taken for a max of 12 hrs. of credit when topics vary. Syllabus
Science of current interest in computer science
0 Sensor Netw
Dr. S. S. lyengar
CSC 7700  Special Topics in Comput (3) May be taken for a max of 12 hrs. of credit whSpempéidizeadryr Syllabus
Science of current interest in computer science
oVirtualizati
Dr. Gerald Baumgartner
CSC 7701  Sensor Network Concepts  (3) Prereq.: CSC 450756x.Selforganizing sensor networks; gue Syllabs
ing, and data aggregation; routing; emfigient communicatior
Dr. Raj. Kannan protocols; sensor networks security.
CSC 7800 Computer Science Resea (1) May be taken for a max of 2 hrs. of credit when téglcgvading Syllabus
Seminar Student presentations and discussions on research topics in ct
science.
Dr. S. S. lyengar
CSC 7999  Selected Readings in Cotap (1-3) Prereq.: consent of department chair. May be taken for a r Syllabus
er Science ofcredit.
This is a special topic chos
by student to work on appr
priate research problems w
professors in the departmen
CSC 9000 Dissertation Research (12 per sem.) 0S6/ 6US6 gr adi nc Syllabus
This is a dissertation reseal
coordinated by a majorgpr
fessor of the department.
SYSC 7090 Systems Science Desi (1-9) Prereq.: minimum of 12 sem. hrs. earned toward the syst Syllabus

50



http://www.csc.lsu.edu/Internal_review/2009/Syllabus_CSC_7700_cyber%20security_2008.docx
http://www.csc.lsu.edu/Internal_review/2009/Syllabus_CSC_7700_Distributed_Computing_2008.pdf
http://www.csc.lsu.edu/Internal_review/2009/Syllabus_CSC_7700_Sensor_Networks.htm
http://www.csc.lsu.edu/Internal_review/2009/Syllabus_CSC_7700_Virtualization_2008.pdf
http://www.csc.lsu.edu/Internal_review/2009/Syllabus_CSC_7701_SensorNetworks_2008.pdf
http://www.csc.lsu.edu/Internal_review/2009/Syllabus_CSC_7800_Seminar_2008.pdf

Department of Computer Science Program Review 2009

Project Individual design, development, implementation and documenta
a projectapplying systems techniques, possibly involving comput

This is a project design coul @ problem

and the professors arechos i h t he studentods specializat|

by the students.

SYSC 8000 Systems Science Thesis- (1-12pesem. ) 0S6/ 6U6 grading. Syllabus
search

This is a thesis project desi
course and the professors i
chosen by the students.

2. RATIONALE

GRADUATE PROGRAM (MS in Systems Science)

The Masters of Systemds Scidferscthe advamce@deducationteece di s
sary for a career in computer systems applications in a wide variety of areas. The curriculum provides f
graduate study in such core topics as téoomputing, computer science principles, data management
and software systems development, visualization and graphics, and high performance computing. In adc
tion, the student may choose any systelai®d area for specialization and application wdm@iques

from these core areas. Graduates from the program are prepared to attack problems of current social at
technological interest such as resource allocation, process control, library automation, infermation sy
tems management, database admimstrand high performance computing. The student is expected to
design his or her own curriculum, choosing an area for specialization, subject to the requirements ou
lined below.

In general, it is expected that the student will take twelve hours of cagipnte course work, at least

half numbered 7000 or abgVhe student may select one of two combinations of coursewos and r
search, for a total of 36 hours. These are:

OPTION I: 24 hours of course work plus thesis:

U Core requirement: 12 hours chosemfat least two core groups. At least 6 hours must be from
courses numbered 7000 or above.

U Specialization: 12 hours of approved courses in a sydtdatsarea. At least 6 hours must be
numbered 7000 or above.

U Research requirement: 12 hours of SYSCS3888ms Science Thesis Research.

U Examination requirement: Pass an oral examination on the thesis.

OPTION II: 30 hours of course work plus system design project:

Core requirement: 15 hours chosen from at least three core groups. At least 9 hoursmmust be fr
courses numbered 7000 or above.
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U Specialization: 12 hours of approved courses in a sydtgatsarea. At least 6 hours must be
numbered 7000 or above.

U Elective: 3 hours.

U Research requirement: 6 hours of SYSC 7090 Systems Science Design Project.

U Examiration requirement: Pass an oral examination on the system design project.

The final list of courses submitted to fulfill the degree requirements must conform to the requirements of
the Graduate School. In addition, the student must maintain at leastragB m all courses taken to
satisfy the specialization requirements, as well as a B average overall.

The Chairman of the Department of wismensutear Sci
t he st udenprdvisles a tugorous and tharangh coverage of an appropréaté system
ScienceHowever, the student is responsible for his/her own progress through the program- Each st
dent has a committee of at least three Systems Science Faculty membersit,Tinenstulittely upon
entrance into the program, must contact the Graduate Advisor of the Department of Computer Science.
A plan of study must be completed and signed b
By the end of the second semest enrollment in the program, the student must choose a specialization
area and request a major professor, who must also be from the Systems Science faculty. By the end
his/her second semester in the program, the student must obtain approvaloie¢hef the speciadiz

tion field and the course to be taken in order to satisfy the degree requirements.

GRADUATE PROGRAM (PH.D. in Computer Science)

The Ph.D. program in Computer Science at LSU offers tadtundedts the opportunity to prepare for
research careers in universities or industrial laboratories. There is a strong and continuing demand ft
computer scientists to work at the frontiers of knowledge in both theoretical and applied specialties. The
curiiculum provides for graduate study in several areas of computer science including algarithms, co
puter architecture, artificial intelligence, theoretical computer science, software engineering, informatio
retrieval, security, grid computing, networkapdaé management, operating systems, high performance
computing, robotics, scientific computation, programming languages, and compilers.

The Ph.D. degree requires a minimum of th@wen credit hours of course work, not including CSC
9000, all with a gta of B or higher. The following five core courses are required:

CSC 7300 Algorithms

CSC 4890 Theory of Computation
CSC 7101 Programming Languages
CSC 7103 Operating Systems

CSC 7080 Computer Architecture

Students must take at least nine houSaf 9000 Dissertation Research. In addition, students must also
take the CSC 7800 Research Seminar. This course is designed to provide a forum for doctoral students
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make formal presentations on research topics for evaluation and feedback of tetbntcahd pie

entation style. Seven additional courses must be chosen to be taken from at least two of the areas list
below and must include at least five 7000+ level courses. The student's advisor committee must appro\
the seven courses, which made CSC 7700 Special Topics courses in specific areas as appropriate.

Artificial Intelligence and Machine Learning
CSC 7333, CSC 7442, CSC 7444, CSC 7446
Database and Information Retrieval

CSC 7481, CSC 7610, CSC 4402, CSC 7702
Grid and Distribu@mputing

CSC 7540

High Performance and Scientific Computing
CSC 7560, CSC 7600, CSC 7610, CSC 7620
Networking

CSC 4501, CSC 7501, CSC 7601, CSC 7602, CSC 7701, CSC 7702
Robotics

CSC 7374, CSC 7375

Security

CSC 4601, CSC 7502

Software Engineering

CSC 433®@SC 7135, CSC 7235

Visualization

CSC 4356, CSC 7443

Interdisciplinary Courses
Maximum of two graduate level courses

The student's advisory committee may require additional course work. The Graduate Advisof in conjun
tion with the Graduate School mustrapp transfer credit.

3. SRVICE AND/ OR GENERAL EDUCATION COURSES

Currently there are no courses/classes taught under the guidelines of a service course. The course C
1248 is listed on the General Education Analytical Reasoning list, but is being tpinafsacoaf a
significantly revised course, CSC 1240, which was recently approved by the Faculty Senate and Asse
ment Council (January 20, 2009) for inclusion on the Analytical Reasoning list. CSC 1240 mcludes an i
troduction to statistics as does (A2€8 with the additional emphases on graphics and MATLAB. CSC
1240 uses a lecture with laboratory teaching format. Computer science (CSC) courses taught at the C

10004000 level which are taught as service courses are shown in the table below:
COURSE Prerequisite

CSC 1100 Required with a selection of similar courses in:
Department of Kinesiology
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CSC 1240 General Education Analytical Reasoning list
Selection: Curriculum Chemistry, Physics
CSC 1248 SCHEDULED to be dropped from the catalog
GeneraEducation Analytical Reasoning list
Selection: Curriculum Chemistry, Physics
CSC 1253 Required: Curriculum Electrical Engineering
Curriculum Computer Engineering,
Geography
Selection: Curriculum Chemisihathematics, Physics
CSC 1254 Required: Curriculum Electrical Engineering
Curriculum Computer Engineering
CSC 2533 Required: Curriculum Mechanical Engineering
CSC 3102 Required: Curriculum Computer Engineering
CSC 4103 RequiredCurriculum Computer Engineering

4. DESIRED LEARNING OUTGOMES

Describe the expected student learning outcomes. (What should students know, think, or be able tc

do as a result of C

ompl eting

t he

University Assessment Matrix is sufficiently developed a simple reference to the Matrix is

appropriate.

Assessment Process

Objectives

Use their knowledge in core Teacher/course evaluations 1
and emerging areas in ceon- individual core CS courses: C
puter science to solve diverse 1350, 1351, 2259, 2262, 31
computational problems. 3380, 3501, CSC 4101, 41
4330; Additional contributior
Math and statistics course
Placemet upon graduation
Departmental graduating surv:
Senior graduation exit exa
LSUBasic Sciences graduat
survey; LSU alumni surve
Meetings with the Industrii
Advisory Committee.

Schedule of Assessment leap Use of Results to Improvedr

mentation

Review teacher/course ewall
tions reviewed beginning cilF
Ongoirg  student advisemer
From graduating surveysh-a
tained at commencemene- I
viewed beginning ofalf; From
senior exit exam reviewee- t
ginning Rll; Ongoing employe
feedback; Alumni surveysnec
ducted 2, 5 and 10 years al
graduation; Meetings with tl
Industrial Advisory Committe
0 once yearly; ABET review
year rotation.

gram

From the assessment proces
need for infusion into the cirr
culum of object oriented @r
gramming and techniques W
observed. In Fall 2006 thertrg
sition to Java in the introducto
sequence was complete and
requirement of either CS
3370(JAVA) or 3390(C++) w4
dropped from the curriculun
Special Topics (CSC 2706}

titled, "Graphical User Interfa
Programming" haseen offered
once a year since Fall 2007
has become a popular elect
for majors.

pr ogtham?

Use their knowledge of sg- Teacher/course evaluations 1
tem and software design to individual courses: CSC 13!
formulate a solution that 1351, 3380 and 4330; Placerr
meets the design requie- upon graduation; Departmeni
ments and specifications for graduating survey; Senior gra
diverse applications. ation exit exam; LSBasic

Sciences graduating survey; L

alumni survey; Meetings with t

Review teacher/course ewl
tions reviewed beginning cilF
Ongoing student advisemel
From graduating surveysb-o
tained at commencemeng- i
viewed beginning ofalf; From
senior exit exam revieweeé-t
giming Rall; Ongoing employe

In Fall 2004 CSC 3380 Obje
Oriented Design was added 3
requred course in for all majon
From Fall 2004 through F4
2007, visiting professors wl
were experts in the worki
world were hired to bring re

system design experience to
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Industrial Advisory Committee
ABET Committee recommead
tions.

feedback; Alumni surveysnec
ducted 2, 5 and 10 years al
graduation; Meetings with ti
Industrial Advisory Committe
d once yearly; ABET review
year rotation.

CSC 4330 classroom. To
implemented in Fall 2009, C
3380 has been madeeguired
prerequisite for CSC 4330. T
permits a better consiste
background in design befg
entering CSC 4330.

To be proficient in imple-
menting algorithms in a vare-
ty of programming languages.

Teacher/course evaluations 1
individual courses: CSC350,
1351, 2262, 4101; Placem
upon graduation; Departmen
graduating survey; Senior gra
ation exit exam; LSBasic
Sciences graduating survey; L
alumni survey; Meetings with t
Industrial Advisory Committer
ABET Committee recommead
tions.

Reviev teacher/course evalu
tions reviewed beginning cilF
Ongoing student advisemel
From graduating surveysb-a
tained at commencemene- i
viewed beginning ofalf; From
senior exit exam reviewee-
ginning Rll; Ongoing employe
feedback; Alumni surveysnec
ducted 2, 5 and 10 years af
graduation; Meetings with tl
Industrial Advisory Committe
d once yearly; ABET review
year rotation.

Introduction sequence W
switched from C to Java in C
1350 and 1351. CSC 2262oin
duced MatLab in addition f{
using acompiler to solve po
lems. ABET review team fro
visit Fall 2007 recommend
that content of CSC 3501 d
not include adequate expos
to lowlevel computer archite
ture. The faculty teaching t
course have been advised
cover content of assembly-Ia
guage (symbolic) sufficiently.

Work effectively in a team
environment.

Teacher/course evaluations 1
individual courses, CSC 33
and 4330; Placement upondgr
uation; Departmental graduati
survey; Senior graduation €
exam; LStBasic Sciencesagr
duatng survey; LSU alumi
survey; Meetings with the lisdL
trial  Advisory  Committee
ABET Committee recommead
tions.

Review teacher/course ewll
tions reviewed beginning cilF
Ongoing student advisemel
From graduating surveysh-a
tained at commencemene- 1
viewed beginning ofalf; From
senior exit exam reviewee- t
ginning fll; Ongoing employe
feedback; Alumni surveysnec
ducted 2, 5 and 10 years al
graduation; Meetings with ti
Industrial Advisory Committe
8 once yearly; ABET review
year rotation.

In spring 2006, team projeq
were formally added to thd-s
labus for CSC 3380 in additi
to CSC 4330.

Demonstrate proficient oral
and written communication
skills.

Teacher/course evaluations 1
individual courses, CSC 12
3380 and 4330; Placement ug
graduation; Departmental agr
duating survey; Senior grad
tion exit exam; LSBasic
Sciences graduating survey; L
alumni survey; Meetings with t
Industrial Advisory Committer
ABET Committee recommead
tions.

Review teacher/course ewll
tions reviewed lginning of All;
Ongoing student advisemel
From graduating surveysb-a
tained at commencemene- I
viewed beginning ofalf; From
senior exit exam reviewee- t
ginning Rll; Ongoing employe
feedback; Alumni surveysnec
ducted 2, 5 and 10 years al
graduation;Meetings with the
Industrial Advisory Committe
o once yearly; ABET review
year rotation.

Oral and written commurie
tion components were iNncomp
rated in syllabus for CSC 12
Oral presentations added to
syllabus for CSC 3380 in iad
tion to CSC 43B Formal wtt

ten requirements documentati
was made a requirement to G
3380. All faculty assigned
classes with oral and/or writt
components were mentored
how to assess written and @
components of the courses.

Demonstrate an understad-
ing of ethical issues and s-
sues relating to the impacts of
computing technologies on
society.

Teacher/course evaluations 1
individual courses: CSC 12
Placement upon graduatic
Departmental graduating surwv:
Senior graduation exit exa
LSUBasic Sciensegraduating
survey; LSU alumni surve
Meetings with the Industrii

Review teacher/course ewll
tions reviewed beginning cilF
Ongoing student advisemel
From graduating surveysh-a
tained at commenoent e-
viewed beginning ofal; From
senior exit exam reviewee- t
ginning Rll; Ongoing employe

In 2004, CSC 1200 Ethics
Computing was made maraia
ry Lhour core course. Revid
by ABET team in Fall 200
indicated that topics covered
CSC 1200 were narrow in sco
From the team's recommend
tion, topics have been bro
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Advisory Committee; ABE"
Committee recommendations.

feedback; Alumni surveysnec
ducted 2, 5 and 10 years al
graduation; Meetings with ti
Industrial Advisory Committe
8 once yearly; ABET review
year rotatin.

dened to include the cpnter
I/T field at large.

Understand the importance of
continual study in the field,
and find employment with a
business/and or research
organization or acceptance
into graduate school for fu-
ther academic pursuits.

Placement upon graduatic
Departmental graduating surv:
LSUBasic Sciences graduat
survey; LSU alumni surve
Meetings with the Industrii
Advisory Committee; ABE"
Committee recommendations.

Review teacher/course ewall
tions reviewed beginning dlfF
Ongoing student advisemel
From graduating surveysh-a
tained at commencemene- t
viewed beginning ofalf; From
senior exit exam reviewee- t
ginning Rll; Ongoing employe
feedback; Alumni surveysnec
ducted 2, 5 and 10 years al
graduation; Meetings hvitthe
Industrial Advisory Committe
d once yearly; ABET review
year rotation.

Visiting faculty from industr
hired to teach CSC 4330 frd
Fall 2004 until Fall 2007 and
teach CSC 4101 Spring 2009
prepare students better foop
fessional careers.

GRADUATE PROGRAM (MS in Systems Science)

Objectives

An M.S. student will have a broad
knowledge in IT and related
fields.

Assessment Process

Student's GPA in the core (
courses and also related areag-a
gested by the student's plan of st
are evaluated by the Major Profes
and members of his/her committe
Courses must be taken from t
groups: the core group and area:s
speciatation.

Schedule of
Implementation

Assessme

This is ongoing and caént
nuous. The student's rpe
formance is evaluated
his/her Major Professor ¢
the end of each semester.

Use of Results to Improv
Program

The Major Professor an
the student's M.S. Comim
tee indentify areas
strength and weakne
Then they recommend
plan to strengthen ar
weaknesses and maint
the strengths.

An MS candidate will have a
broad background in the fund-
mentals of computing.

A student selects an option pe
(thesis or project) and prepares
preliminary Plan of Study for pree
proval by th&raduate Advisor. The
student must select courses from
core areas in computer science

also must select a specialization

The preliminary approv:
should be obtained by tt
end of the first semeste
Students delinquent irb-o
taining approval are rco
tacted by the Department
Graduate Administrator.

Student course choic
affect the course offering
and their frequency.

When confronted with a research
topic, MS students choosing the
thesis option (MS/thesis) will be
able to formulate a hypothesis
and establish approaches to tes
the hypothesis.

This is assessed by the stude
graduate committee through t
preparation of a research propa
that develops a scientific course
investigation to test the hypothe
(implemented).

Research proposatuist be
developed by the fourt
semester in the MS/thes
degree program. This
currently implemented ar
is applied to all MS/thesi
candidates.

The results from theer
search proposals assist
advisor and graduatento
mittee in establishing tk
reseech abilities of
MS/thesis candidates.

The MSithesis candidate will
develop the background that
enables them to test hypotheses
This requires knowledge of p-
propriate analytical and/or theo-
retical techniques, of necessary

This is assessed by the indivic
graduate committee by review
research progress and completior
a written thesis.

The review of the resean
progress takes place e
semester. The thesis &
sessed as pass/fail in t
final semester of study.

The results of the cant
nuous reviews have o
ified the courses thateg
offered at the gradua
level. For instance, seve
classes that deal with &
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