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from inputs received from the various academic departments and
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the previous Bulletin were verified against the Graduate Council’s
decisions.

The Bulletin gives, at the time of printing, up-to-date information
about all graduate programs, some of which have been recently
modified or introduced. It provides detailed information about
each graduate academic program offered at KFUPM, a helpful
summary of the University policies and procedures pertinent to
graduate studies, selected activities and services, and a listing of the
administrative officers and faculty. It is hoped that the Bulletin will
serve as a useful guide to faculty members, graduate students, and
staff whenever questions arise regarding the relevant University’s
rules and regulations, the graduate courses and their prerequisites,
the degree requirements, and other academic matters.

The Bulletin is distributed by the Office of the Dean of Graduate
Studies, KFUPM, Dhahran 31261, Saudi Arabia.
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FOREWORD

The principle objective of the Deanship of Graduate Studies
at KFUPM is to offer education beyond the baccalaureate
level to those who aspire to become intellectual leaders in the
professions and in various fields of teaching and scientific
research. It undertakes to assist graduate students in developing
and pursuing individual educational programs requiring superior
accomplishment through carefully directed intellectual activity.
Also, the primary purpose of the graduate programs is to train
the creative type of scientist or engineer so urgently needed in

educational, governmental and industrial development.

The purpose of this Bulletin is to provide information about the
graduate programs of KFUPM to current and prospective students,
as well as to the faculty and staff of the University. Information
concerning requirements for admission to the graduate programs
of KFUPM, the University research supporting units, services
available to students, graduate course offerings and listings of the
current graduate faculty and administrators of the University are
all included in the Bulletin.

In the Graduate programs, KFUPM offers courses leading to the
degree of Master of Science, Master of Engineering, Master of
Business Administration, Master of City and Regional Planning,
Master of Environmental Science, and Doctor of Philosophy in

various disciplines.

Since it has been established in 1972, the Deanship of Graduate
Studies (previously known as College of Graduate Studies) at
KFUPM, has witnessed a phenomenal expansion. Currently
33 programs are being offered at the Master and 9 at the Ph.D.
levels. These programs span the fields of Engineering, Science,

Management, and Environmental Design.

At the start of the third millennium, the Graduate Studies at
KFUPM is facing several challenges. First, the graduate programs



have to be current and dynamic to keep up with and be able to
accommodate the fast developments in knowledge and technology.
Second, it has to accommodate more students, many of whom will
be part-timers who do not fit the traditional model of a full time
residential student. Third, the quality of the graduate education
provided by KFUPM has to equal or surpass standards set by the
international academic community. Fourth, to implement graduate
studies of high quality within the unified regulations issued by the
Ministry of Higher Education. Fifth, the Deanship of Graduate
Studies has to develop effective ways and means to disseminate
knowledge into the University and its surrounding community and
to contribute and enhance the undergraduate education. In order
to meet these challenges, the Deanship is continuously enhancing
the flexibility and variety of its course offerings, forged stronger
links with the international academic community through such
innovative programs as scholarship and research assistantship
programs and established a permanent system of independent
periodic evaluation of graduate programs. It has also moved
steadily to strengthen ties with industry through programs to
establish endowment scholarships and industry-related projects.

The University has also been trying to upgrade its standards by
having its programs evaluated by international bodies such as
Accreditation Board of Engineering Technology (ABET), and the
Association to Advance Collegiate School of Business (AACSB).

Currently, about 1000 students are pursuing studies in graduate
programs spanning various disciplines. The University has a full-
time faculty of more than 800. The faculty members are also very
active in research-related work in their areas of specialization, thus
contributing to the general atmosphere of intellectual curiosity and
creative activity generated on the KFUPM Campus.

Dr. Salam Adel Zummo
Dean of Graduate Studies
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HISTORY AND PHILOSOPHY
OF THE UNIVERSITY

King Fahd University of Petroleum
and Minerals (KFUPM) was officially
established by Royal Decree on 5
Jumada 1, 1383 (23 September, 1963).
The first students were admitted a year
later, on 23 September,
1964, when 67 young
men enrolled in what was
then named the College of
Petroleum and Minerals
(CPM). Since that time,
the University enrollment
has grown to a level that
is expected to exceed
8,000 by the 2009-2009
academic year.

Several significant events
have marked the Univer-
sity’s growth. In 1971, at
the first graduation cere-
mony, four men received
their baccalaureate
degrees in engineering.
In 1975, the College of
Petroleum and Minerals
became the University
of Petroleum and Minerals, a change
both in name and academic status. In
1986, the University was renamed:
The King Fahd University of Petro-
leum and Minerals. As a result of the
vast growth of KFUPM, 18,563 degrees
were awarded including 1,821 Master’s
and 86 Ph.D. degree by the end of the
2004/2005 academic year

"

The rapid growth of KFUPM is related to
the rapid economic and technical devel-
opment of the Kingdom. It also reflects
the rising expectations of the people of
Saudi Arabia, the expanding opportuni-
ties for the country’s young men, and the
increasing importance of the Kingdom as
a major source of the world’s energy.

The vast petroleum and
mineral resources of the
Kingdom pose a complex
and exciting challenge for
scientific, technical, and
management  education.
To meet this challenge,
the University has adopted
advanced training in the
fields of science, engi-
neering, and management
as one of its goals in order
to promote leadership and
service in the Kingdom’s
petroleum and mineral
& industries. The
| sity also furthers knowl-
edge through research
W in these fields. In addi-
tion, because it derives a
distinctive character from
its being a technological university in the
land of Islam, the University is unreserv-
edly committed to deepening and broad-
ening the faith of its Muslim students
and to instilling in them an appreciation
of the major contributions of their people
to the world of mathematics and science.
All areas of KFUPM - facilities, faculty,
students, and programs - are directed to
the attainment of these goals.

Univer-
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KFUPM MISSION, VISION AND
VALUE STATEMENTS

Mission, vision, and value statements
of KFUPM are in accord with similar
international institutions.

Vision

“To be a vibrant multicultural University
of international repute focused on quality
education and innovative research that
prepares professionals and entrepreneurs

to lead social, economic and technical
development in the region.

Mission

KFUPM is an institution of higher
learning committed to:

a. Preparing professionals empowered
with the knowledge, skills, values
and confidence to take a leadership
role in the development of the
Kingdom in the fields of science,
engineering, environmental design
and business.

b. Producing research that contributes
to the knowledge and sustainable
development of the Kingdom and
region by providing innovative
solutions to identify economic
and  technical problems and
opportunities.

¢. Providing a stimulating campus
environment for the welfare of
its students, faculty and staff, and
offering outstanding professional
services and out-reach programs to
the society at large.

Values

The following ten core values, guided
by the Islamic principles, form the
foundation upon which KFUPM builds
its reputation and success.

Creativity

Encourage and entertain creative ideas
and solutions in teaching, learning, and
research, placing it at the forefront of our
focus and initiatives.

Excellence

Strive to excel in what we do by
maximizing our skills and continuously
improving our business processes to
improve quality of our products and
services.

Integrity

Adhere to ethical and professional code
of conduct that encapsulates honesty,
sincerity and trustworthiness.

Fairness

Deal fairly and humanely with all
people, respecting justice and individual
rights and freedom.

Diversity

Attract and develop employees and
students of different nationalities seeking
to promote cultural diversity through
inclusion of a broad range of people and
perspectives.

Responsiveness

Be responsive to our stakeholders’
requisites and demands with a strong
customer focus.



Teamwork

Aim to create value through teamwork in
our business within and outside, treating
one another with respect and to help
students to share the spirit of teamwork
in their academic progression.

Leadership

Advocate leadership roles that uphold
professionalism,  responsibility  and
motivation.

Discipline
Focus on a disciplined behavior, inter-

action and approach to our professional
work.

Transparency

Deal in a transparent manner in matters
of education, performance and progress
of faculty, staff and students.

KFUPM Commitment to Values

Teach and emphasize our values to
the students through
extracurricular activities, advising and
counseling, academic processes, out-
reach programs and preach-as-we-
practice behavior of mentors

Make all employees
institutional values through employment
contracts or conditions, specified code
of conduct, administrative processes
and policies, and annual performance
evaluation

course work,

aware of the

Pay attention to our commitment to
preserve and nurture these values by
requiring the measurement of their
enhancement in all proposed new initia-
tives, new programs and improvement of
programs.

i3

ORGANIZATION

King Fahd University of Petroleum
& Minerals (KFUPM) is one of the
21 Saudi Universities that, beside
the Council of Higher Education, the
Ministry of Higher Education, as well
as several specialized colleges and
institutions, consist the main component
of the higher education system in
Saudi Arabia. KFUPM and the other
Saudi Universities are supervised by
the Ministry of Higher Education, and
regulated by The Council of Higher
Education.

KFUPM, same as other Saudi
Universities, has a board chaired by the
Minister of Higher Education while the
rector serves as the deputy chairman.
Membership of the Board includes
the Secretary General of the Council
of Higher Education, the vice rectors,
the deans, and three external members
appointed by the Minister of Higher
Education. This Board is responsible
for all university operations, it grants
degrees to students, approves programs
and curricula of existing departments,
and makes recommendations to the
Council of Higher Education in other
matters.

The Rector of the University is the
chief academic and executive officer
of the University. He is responsible for
administering its affairs in accordance
with the Law, the Charter of the Council
of Higher Education and the Universities,
government edicts, and decisions of the
Council of Higher Education and the
University Board. He also represents
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the University in contacts with outside
organizations.

The Rector is assisted by four Vice
Rectors (Vice Rector for academic
affairs, Vice Rector for Graduate
Studies and Scientific Research, Vice
Rector for Applied Research, and Vice
Rector for Technology Development
and Industrial Relations), four general
supervisors (Supervisor for Financial
and Administrative Affairs, Supervisor
for Technical Affairs, Supervisor for
Information and Communication
Technology, and Supervisor for Dhahran
Techno-Valley) and several advisory
standing committees.

The Vice Rectors (appointed for
renewable three-year terms) are assisted
by Deans, Directors of the Centers
in the Research Institute, Academic
Department Chairs, the Director of the
Information Technology Center (ITC),
Director Generals and Directors of
the administrative units. The Deans
and Academic Department Chairs are
appointed for renewable two-year terms.
Director Generals and Directors of the
administrative units are appointed for
indefinite terms.

The University is financed principally
by Saudi Arabian government grants,
but also receives donations from
oil companies, grants and awards
from foundations, and other support.
Eventually, the University will obtain
a portion of its income from student
tuition, but at the present time no charges
are levied for full-time instruction, or
accommodation.

The University’s regular and adjunct
faculty is multi-national. Instruction is in
English and the resources of the technical
library are predominantly, though not
exclusively, printed in English. Teaching
methods, curricula, administration, and
organization of the University are largely
designed in accordance with reputable
international standards, which have been
adapted to Saudi Arabian needs.

The academic organization of the
University includes the Preparatory
Year Program, seven undergraduate
academic colleges, and the Deanship
of Graduate Studies. The Preparatory
Year Program is designed as a bridge
between the level a student attains upon
graduating from the secondary schools
of the Kingdom and the academic and
language requirements of each of the
six undergraduate academic colleges.
Although the great majority of students
admitted to the University begin their
studies in the Preparatory Year Program,
a small number of high achievers may,
upon passing a qualifying examination,
enter the college of their choice directly.
The seven undergraduate colleges are the
College of Applied Engineering, offering
degrees in Applied Chemical, Applied
Civil, Applied Electrical, and Applied
Mechanical Engineering; the College
of Engineering Sciences, offering
degrees in Chemical, Civil, Electrical,
Mechanical, and Petroleum Engineering;
the College of Sciences, offering degrees

in Chemistry, Industrial Chemistry,
Geology, Geophysics, Mathematics,
Physics, and Statistics; the College

of Environmental Design, offering



degrees in Architecture, Architectural
Engineering, and City Planning; the
College of Industrial Management,
offering degrees in Accounting, Finance,
Information Systems, Marketing, and
Operations Management; the College
of Computer Sciences & Engineering,
offering degrees in Computer Science,
Computer Engineering, and Systems
Engineering; and the College of
Applied and Supportive studies that
offers services courses in Islamic and
Arabic Studies, English and General
Studies. The Deanship of Graduate
studies awards Master of Science
(M.S.) degrees in 24 major fields,
namely: Architectural, Chemical,
Civil, Computer Science, Computer
Networks, Electrical, Mechanical,
Petroleum, Telecommunication, and
Systems Engineering, as well as in
Chemistry, Computer Science, City
& Regional Planning, Construction
Engineering & Management, Geology,
Geophysics,  Mathematics,  Physics,
and Medical Physics. The Deanship of
Graduate Studies also awards Master
of Engineering (M.Engg) in Civil
Engineering, Master of Engineering
(M.Engg) in Construction Engineering
& Management, Master of Accountancy

(M.Acc.), Master of  Business
Administration (M.B.A.), Executive
Master of Business Administration

(Executive M.B.A.), Master of Geology,
and Master of Geophysics.

Doctoral programs are offered in nine
specializations, namely: Chemical, Civil,
Electrical, Mechanical, Petroleum, and

s

Systems Engineering, and Computer
Science & Engineering, as well as in
Chemistry, and Mathematical Sciences.

LOCATION

The University is located in Dhahran,
near the headquarters of the Saudi
Arabian  Oil  Company  (SAUDI
ARAMCO) in the Eastern Province of
Saudi Arabia. The campus is situated
near the Arabian Gulf at a distance of
about six kilometers from the town of Al-
Khobar, and 15 kilometers from the city
of Dammam. The academic buildings
are located on a 100-foot “Jebel” (Arabic
for hill). The University overlooks the
Arabian Gulf, and is about 60 kilometers
away from Bahrain and linked to it by
the King Fahd Causeway.

The University is easily accessible by
road or airline from any point in the
Kingdom, or by international air, sea and
road routes from Europe, Asia, Africa,
or other Middle Eastern countries. The
highway distance to Riyadh is about
400 kilometers and that to Jeddah is
about 1,450 kilometers. A network of
paved roads leads to various distant
points, such as Najran, Abha, and Jaizan
in the far south, to Burayadah and Hail
northwest of Riyadh, to the lovely
mountain resort of Taif near Makkah and
Jeddah, and to Qaiysumah, Turaif, and
Tabuk along the Northern frontier. King
Fahd International Airport is about 50
kilometers from the University Campus,
and regular airline service exists to
all domestic and many international
terminals.
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FACILITIES

The campus of the University features
a physical plan of exceptional beauty
and size.  The buildings are both
architecturally imaginative and
educationally sound and viable. Their
exterior design combines the stark
color and raggedness of the landscape
with the graceful lines of the Islamic
arch, dome, and minaret. Interiors
feature  laboratories, lecture halls,
classrooms, seminar rooms, offices and
a variety of special facilities including
computer terminals, closed
television outlets, wireless connectivity
(WiFi) service in all academic and
administrative  buildings, and other
amenities.

circuit

The Academic Complex consists of
several buildings, all of them completed

and in use. The facilities available

include: faculty/staff offices; shops and
laboratory buildings, which include the
Heavy Equipment Laboratory building
and the Energy Research Laboratory
building; the Information Technology
Center; classrooms; the Administration
Building; the Library; the Faculty/
Student Center, which includes the
Faculty Dining Hall, the Post Office,
and the Stationery Shop; the Auditorium,
which seats 850 people and is equipped
for simultaneous translation in three
languages; the Gymnasium; a Mosque;
the Research Institute; the Stadium,
which seats 10,000 people; the Medical
Center; the Conference Center; and
multi-story parking garages. The

facilities also include a natural exterior
amphitheater, playing fields and indoor
courts for intercollegiate and intramural
sports, and the distinctive KFUPM water
tower with circulatory water systems.




To the north of the Jebel there are:
Student  Housing, including the
Student Reception Center, the Student
Cafeteria, Mosques, Student Clubs and
Services; the Projects & Maintenance
Complex; the University Storehouse;
the Security & Safety Department; the
Transportation Center; the Garage for
maintenance of University vehicles; and
the Preparatory Year Campus, consisting
of the Preparatory Year Faculty Office
Building, two classroom buildings,
and various laboratories and service
buildings. A new Academic Complex
is under construction, consisting of
a classroom building, faculty office
building, an auditorium for 1,200 people
and a mosque. The buildings will be
equipped with high—tech facilities.

To the south of the Jebel, there is faculty
& Staff Housing, including the Family
Recreation Center and the Coop Store.
The Telephone Exchange, the University
Building, the Bookstore, the
University Nursery and Kindergarten
Schools are located on the southeast of
the University campus.

Press

The University also has a private beach,
about half an hour’s drive from the
main campus, at Half-Moon Bay. At
this facility, which is for the use of the
whole university community, one can
swim, surf, sail or merely relax and
enjoy a change of pace by the sea, with
undulating sand dunes and palm trees in
the background.

1

The  Conference  Center, which
is adjacent to the main University
concourse and car park, has extensive
modern facilities for hosting conferences
of international level. In addition to the
main auditorium, it has briefing and
committee rooms and its own kitchen.
Conference meetings are supported
by the latest audio-visual equipment,
Community Antenna Television (CATV),
connecting with all parts of KFUPM
campus, and its own typing facility.

The Medical Center. The KFUPM
Medical Center provides the community
(students, faculty, staff, laborers and
their dependents) with the primary
health care services. The Medical Center
comprises multidisciplinary clinics with
17 doctors assisted by 33 technicians
including males and females. Few beds
are available for observation of patients
in emergency cases before transferring
them to the nearest governmental
hospitals. The X-ray department, the
dental clinic and the laboratory are
equipped with the modern diagnostic and
testing equipment including ultrasound,
mammography, panoramic X-rays and
others. A pharmacy with the majority of
routinely prescribed medicines is also
available. In general, the Medical Center
provides the KFUPM community with
the following services:

* Primary health care.

e Laboratory & X-ray Facility in
parallel to the available medical
facilities.
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e Referrals to the local governmental

hospitals for hospitalization, further
investigations and consultations.

e Multi-specialty clinics in Internal

Medicine, Pediatrics, Gynecology
&  Obstetrics,  Ophthalmology,
Psychiatry, Skin &  Venereal
Diseases, and Dentistry.

e Vaccinations, which include primary

e 24  hours

(essential) vaccinations for children,
as well as participation in the
national preventive campaigns.

first-aid service for

management of emergency cases.

e 24 hours ambulance service to attend

emergency cascs.

e 24 hours nursing service which

include giving injections, dressing
and all possible nursing assistance,
such as checking blood pressure and
vision tests, etc.

e Few hours' observation inside the

medical center, which ends up with
either discharging the patients or
referring them to hospitals.

e Issuing medical reports for residence

permits (igama), sick leaves, etc.

e Providing the majority of medicines

according to the university policy.

e General dental clinics for dental care

and oral hygiene.

e Check-up service for new students,

students taking up coop programs,
pre-employment of students
after graduation, new employees
including staff & faculty, laborers

General INformaTion

of KFUPM food services on
regular basis every three months,
housemaids and drivers working
for staff & faculty, and KFUPM
school before registration and before
frequent short activities.

Student The University
provides student housing for the total
student enrollment in keeping with its
policy of being an entirely residential
institution. The undergraduate student
dormitories,  which the
majority of student housing at this time,
are containing furnished rooms, having
two beds per room, showers and hygienic
facilities. These units are located in the
Student Compound (AI-Falah District),
in the North Sector of the campus with
newer facilities of modern design,
consistent with the architecture of the
University, some multi-story buildings
have already been completed and being
used. Housing for graduate assistants is
also included in this program.

Housing.

constitute

Testing Services. Various international
academic and professional examinations
are administered through the Testing
Center. These examinations include the
Test of English as a Foreign Language
(TOEFL), (GMAT), the Graduate Record
Examination (GRE), the Certificate
of the Association of Chartered
Accountants (CACA), and SAT/ACH.
It is expected that the number and range
of examinations offered by the Testing
Center will increase in the years to
come.



The University Cafeteria. A large
spacious building — Student Cafeteria —
is situated adjacent to the Student
Dormitories. It can accommodate more
than 1500 students at a time. Students
are provided with subsidized meals,
comprising of breakfast, lunch and
dinner.

Preparation of food is handled by a well-
qualified and professional team in the
Central Kitchen, equipped with modern
machinery and equipment. The Food
Services Department makes sure that
the food offered to students consists of
a balanced diet, conforming to the Saudi
Standards (SASO).

Apart from the Student Cafeteria, there
are a number of Coffee Shops, located
in different academic buildings and

student dormitories, offering varied
refreshments.
The  University  Bookstore.  The

Bookstore is located in Building #55,
near KFUPM Press. Textbooks are

General INformaTiON
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issued to students and faculty free of
charge.

As a large number of specialized
textbooks are needed for different
University programs, a comprehensive
textbook acquisition system is followed
to ensure that the latest editions of books
are used, as far as possible.

Sports and Recreation Facilities. The
University’s major sports facility is the
Stadium, located near the main entrance
to the University. It is designed to seat
10,000 spectators. The Stadium is open
and has facilities for VIP seating, press
box, and TV booths. It is consistent
with the style and construction of all
other permanent buildings within the
Academic Complex.

Other facilities available are: swimming
pools, changing rooms, soccer fields,
tennis courts, athletics track, basketball
and volleyball courts, handball courts,
squash courts, and athletic support
facilities.
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THE UNIVERSITY LIBRARY

The University Main Library is
centrally located in Building 8 within
a walking distance of most classrooms
and laboratories. It is an “open stack”
library, allowing users free access to its
resources. Reading areas are provided
on the first, third, and fourth floors. Six
(6) reading rooms are available on the
third floor for serious reading, students-
teacher meetings and discussions. To
encourage and maximize utilization of
its resources and services, the University
Library  operates  with
regulations and restrictions.

minimum

The Library’s current collection totals
393,756 volumes, of which 75% is
in Science and Engineering, and the
remaining 25% in Humanities and Social
Sciences. The library is subscribing
to about 670 periodical titles (of them
many titles are available in both print
and e-journal formats).

The library additionally has a fine
collection of electronic resources,
including 43 full-text and bibliographic
online databases (providing access to
more than 40,000 journals, including
15,000 full-text journals). The Library
also provides access to more than 35,000
e-books through e-books databases and

individual subscriptions.

The library serves the whole University
community and also welcomes guest
users. In addition, it provides borrowing
privileges and other services to local
government agencies and  private

institutions.
Library services include:
a. Circulation of library materials
b. Reference and information services

c. Research
literature

assistance,
searches and

including
online

searching of bibliographic and full-
text databases,




d. Multimedia services

e. Interlibrary
services

loan and photocopy

f Library instruction (orientation of
new faculty and preparatory year
students in effective use of the
library, and

g. Acquisition of new books, research
reports, theses, and multimedia
instructional programs to support
the academic and research programs
of the University.

There are two separate Internet search
labs for faculty and students with over
50 workstations providing access to
electronic resources through the Intranet
and the Internet.

Multimedia materials and services
are provided through a well equipped
multimedia department. The
department’s present collection consists
principally of CDs, DVDs, videotapes,
and microforms. The Library auditorium
is used by faculty and students for
projection of multimedia materials, and
also for seminars, lectures, short courses,

theses defense, and other presentations.

The Library currently uses the Horizon
library system, which has all the features
of a modern library system, including
client/server architecture, GUI, Internet
interface, etc. With these features, users
are able to perform multiple tasks from
a single workstation, including access
to the Internet, KFUPM Intranet and
the Horizon Information Portal (HIP), a
web-based catalog

9

INFORMATION TECHNOLOGY
CENTER

The Information Technology Center
(ITC) is the primary computing facility
at KFUPM. It provides computing
support for education, research, and
administration at the University. ITC also
provides services to some government
and industrial agencies.

Organization of ITC

ITC consists of the following departments
as shown in the figure on next page:
Academic Information Systems (ACIS);
Administrative  Information  Systems
(ADIS); Computing Services Department
(CSS); Networking (NETS); Systems
Operations and Support (SOS) and
Engineering & Technical Support (ETS).
In addition Business Support Department
(BSD) handles all ITC administrative &
financial support services.

The CSS department at ITC serves the
faculty, students, staff and the Research
Institute with extensive IT consulting
services and help desk support in addition
to comprehensive exam generation and
grading services. CSS also supports PC
Labs for general-purpose, departmental
and teaching use. The ETS department
supports faculty, students and staff in
hardware installation & maintenance,
cabling services as well as training
and awareness. The ADIS department
maintains the University’s administrative
applications including ERP system
(Oracle E-Business Suite modules), such
as HR, Financial Management, Material
Management, Medical Care, Projects,
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Housing, Maintenance, Book Store,
Smart Cards, etc. In addition ADIS

department has a software development
section for developing new applications
or reengineering existing administrative
systems.

The NETS department is responsible for
all the networking activities including
infrastructure, management and IT
security. The department provides
Internet and Intranet services to the
KFUPM community. Other
include LAN services for all academic
buildings and student housing, wireless
networking, ADSL network for home
users inside campus, secure remote
access services (RAS & VPN). NETS
is also responsible for monitoring and
managing all network devices which
includes routers, switches, access-points,
firewalls,
critical services running on those servers.
In addition, NETS works to secure the
KFUPM IT infrastructure from inside
and outside threats. Network connectivity
from KFUPM and networking services
within remote university sites such as.
Dammam Community College and

services

load balancers, servers and

General INformaTioN

SCITECH are provided and maintained
by NETS department.

The ACIS department is responsible
for ERP system applications related to
student information systems (SunGard
Banner modules). In addition, the ACIS
department provides technical support
to the University Libraries and their
automation systems. Other services
supported by ACIS include Web,
portal (SunGard SCT Luminis portal),
process workflow, development of Web-
based satellite application systems and
document management support services.
The SOS department provides systems
and operational support to different
operating system platforms (UNIX/AIX,
Win2K & Linux on Intel in addition to
HPC platform). Comprehensive technical
support, design and implementation
of ERP systems running on Oracle
databases, for E-Business Suite, Real
Application Cluster (RAC) based Banner
database, data warehouse, Medicare
System, etc, is provided by the SOS
department. The SOS department is also
responsible for administration of course
management systems such as WebCT,

| ITC Director |

Business
Support Dept.
(BSD)

Academic

Systems

Administrative Computlng Engineering &
Information Information Services Networking Operations an Technical
System (ACIS) ) (Systems (ADIS) (CSS) (NETS) Support (SOS) Support (ETS)




database management for all back-end
servers, email services and Internet
access authorization. SOS provides
online storage through SAN & NAS
disk storage management, data backup
& recovery procedures and operations &
management of the Business Continuity
Center (BCC).

ITC Mission

ITC is committed to providing high-
quality information services that foster
a productive academic and research
environment for students, faculty, staff,
and management at KFUPM.

Towards a Technology Campus

ITC has introduced advanced technology
into Smart
create new opportunities in teaching
and learning by integrating networks,
computers, and audio visual technologies.
Currently all the university classrooms
on the KFUPM campus are smart
classrooms and available for faculty use.
ITC has taken many steps to redefine the
way information is delivered utilizing
the latest computing and communication
technologies. Major projects completed
to support classroom teaching include
Wireless Campus, University Laptop
Program, ERP implementation for both
administrative and academic modules,
Portal implementation (single point of
access to all applications) and enhanced
university Website. High Performance
Computing (HPC) facilities include a
state-of-the-art ~ 128-processor  Linux
cluster which is currently operational. In
addition, smaller HPC clusters are also
available to support research.

classrooms. classrooms

s

University Network

Networking facilities at KFUPM have
seen exponential growth over the last
five years. Computing facilities, which
started with Novell-based PC labs in
the early 90s, now support fiber optic
Gigabit Ethernet backbone serving
more than 15,000 fast-Ethernet switched
network points. All faculty offices,
classrooms and PC labs are connected
to the network. Faculty houses and
multi-story student dorms buildings are
also connected to network. Wireless
LAN connectivity is available to all the
academic and administration buildings
across the campus. The university
enterprise network is logically divided
into different VLANs for faculty, staff,
students and wireless users in order to
provide secure access. Network Services
are offered through ACLs (Access
Control Lists) which ensures sensitive
data can be accessed only by authorized
users. All faculty houses are equipped
with remote access facilities (DSL and
RAS connectivity). Remote Access
VPN services have been introduced to
KFUPM community to allow users to
securely connect to KFUPM network
from any where in the world using a
standard Internet connection. Services
provided through VPN include remote
desktop connection, KFUPM email (POP
& SMTP) and internal KFUPM website
browsing.

General-Purpose PC Laboratories

ITC operates several general-purpose
PC labs throughout the campus. These
labs provide PC’s for accessing the
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network as well as printing facilities.
The locations and operation hours for
each of these labs are maintained at the
ITC website.

Internet and e-mail

All faculty and students at KFUPM are
provided with Internet, e-mail, portal
and e-business services. A faculty
member or student needs a login ID
and password for these services, which
can be obtained from the ITC. The use
of these services is expected to be in
compliance with the applicable rules
and regulations, provided at the time of
application. Faculty members can also
post their course managements requests
or personal web pages. Such services can
be obtained by contacting the ITC.

Departmental Support

The CSS department at ITC provides
technical support to all academic
department PC labs, which are mostly
operated by the departments themselves.
It also provides support services to
faculty in using technology to support
teaching and learning. Technology
training is also provided to all types of
users. e-Learning facilities with over
3000 standard IT courses online is also
available.

University Laptop Program

ITC implemented a major component of
the strategic university plan to enhance
mobile computing infrastructure which
also compliments the deployment of
wireless network across all academic
buildings. High-end laptop computers

are distributed to all faculty members.
Laptops and the wireless network help
improve academic programs. Faculty
has enhanced support for e-Learning
technologies inside classrooms and
elsewhere to deploy effective teaching
methods and learning experiences.
Programs for students to acquire laptops
are also supported by ITC through
Student Affairs.

User Support

The CSS staff at ITC offers a wide range
of support services to faculty members.
They also provide assistance to faculty
members regarding hardware and
software installation and support. A Help
Desk to answer user queries is operated
during daytime office hours. In addition,
ITC offers frequent short courses,
tutorials, awareness seminars and
workshops on PC applications as well
as general user-orientation of university
computing facilities.

Online storage administration and
maintenance is also provided by ITC.
Each faculty/staff can get a free space of
500 MB while students can acquire 200
MB on the network-based filer storage
for storing personal documents. These
documents are accessible from all over
the world through the Internet. ITC
also provides high speed 24/7 network
connectivity to faculty housing using

DSL technology.

For additional information, please visit
the following URL:

www.kfupm.edu.sa/itc



DEANSHIP OF ACADEMIC
DEVELOPMENT

The faculty, curricula, and facilities are
the key components of the academic
system of any University. The
effectiveness of each of these components
directly influences the effectiveness of
student learning. King Fahd University
of Petroleum & Minerals (KFUPM)
realized from the very beginning
the vital importance of continuous
improvement and development of
its faculty, academic programs and
instructional technology which forms
the corner stone in the quality of its
graduates. Although the University has
a rigorous academic system based on
the regulations of the Ministry of Higher
Education, on international standards and
through various academic committees at
all University levels, it has always been
dynamic in exploring ways and means
that lead to excellence in all academic
activities. The Deanship of Academic
Development (DAD) has therefore
been established to help the university
community, particularly the faculty
members, to increase their effectiveness
in teaching and learning, to insure the
highest quality in academic programs,
and to utilize the latest technologies in
teaching.

DAD was originally established as the
Academic Development Center (ADC)
in the year 2000, which was later
promoted to a Deanship in the year
2003. The DAD creates a focal point
for the emphasis on academic matters
such as teaching excellence, program

s

development, quality assurance, and
e-Learning at KFUPM. It deals directly
with issues related to the development
of academic excellence for all faculty
members through a variety of means
such as workshops, discussion forums,
seminars, publications, and faculty peer
consultation.

Objectives

The DAD mission will be accomplished
by assisting the academic departments in
their pursuit of the following objectives:

1. Excellence in teaching: Enhance
the teaching effectiveness of faculty
and teaching assistants that provide
instruction consistent with the best
systems on quality teaching and
learning.

2. Excellence in research: Continuous
improvement of faculty development
to enable faculty members to reach
their highest potential in research
and to progress in academic rank in
a timely fashion.

3. Effective processes and methods:
Enhance the
processes and methods that are
critical to teaching and research.

effectiveness  of

4. Quality assurance: Assist the
departments toward the quality
assurance  of  their  academic

programs and academic advising.
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Activities and Services

In order to achieve its objectives,
the DAD identified specific fields of
interest, which are reviewed periodically
according to the University’s evolving
plans and polices. The main areas
currently under the DAD focus include:

e Faculty development to enhance
teaching, learning and research
productivity;

e Quality assurance of academic
programs;

e Assessment of student learning;

e Self-Assessment of academic
programs;

e Development of administrative
skills;

e Instructional technologies;

e Development and delivery of quality
online courses;

The DAD offers most of its services
to the University community through
its four Centers. It provides a range
of academic development workshops,
discussion forums and seminars in which
international, national and local experts
participate. The Deanship, through its
Centers, sponsors activities related to
teaching, research, faculty evaluation,
student learning and curriculum often
with a specific audience in mind, such
as new faculty members, department’s

chairmen, and college deans. The
Deanship  also  conducts training
programs on web-based education

and develops its own expertise in
this direction. In addition, personal
consultation is available to any faculty
member to enhance his teaching.

DAD also provides financial support/
incentives through various grants to
enable faculty to meet their objectives.
The faculty members involved are
expected to conduct studies in the various
academic development areas such as
faculty development; enhancement of
the learning environment; technology-
enhanced learning, etc.. The Deanship is
keen to collaborate with members of the
University community on issues that lead
to academic development at KFUPM.
DAD also manages a resource center,
offering a range of books, newsletters,
journals and multimedia references such
as videotapes, CD’s, slides and other
materials relating to its main areas of
interest, especially teaching and learning
and quality-assurance related
In addition, the Deanship publishes
the proceedings of its workshops and
discussion forums, as well as pamphlets
on research and practices relating to
teaching, learning, assessment and
evaluation. These can be
accessed by contacting the Deanship’s
office.

issues.

resources



Organization of the Deanship of
Academic Development

The Deanship of Academic Development
(DAD) has four centers under its
patronage namely:

1. Teaching & Learning Center
2. Program Assessment Center
3. e-Learning Center

4. Testing & Evaluation Center

Each center carries out various activities
in its specific domain and is headed by
a Director who reports to the Dean. The
Dean reports directly to the Rector of
the University. A standing Committee
on Academic Development comprises
members from  various academic
departments of the university, also

supports in carrying out the activities of
the Deanship.

.

Teaching & Learning Center

KFUPM believes that every individual
on campus has a right to experience
personal growth and development
through enriched academic opportunities.
The purpose for establishing the
Teaching & Learning Center (TLC) as
one of the centers of the Deanship of
Academic Development, is to provide
such experience by promoting excellence
in teaching at all ranks and excellence in
student learning inside and outside the
classroom. The TLC activities include
workshops, seminars,
consulting services and resources to the
faculty and graduate teaching assistants
to enhance teaching and learning.
The TLC also administers several
special programs including academic
development grants.

mini-courses,




28

Program Assessment Center

Continuous assessment is the key for
quality assurance at the University. The
aim of assessment is to understand how
educational programs are working and to
determine whether they are contributing
to student growth and development.
Program assessment focuses on programs
rather than on individual students. It
provides information on whether the
curriculum as a whole provides students
with the knowledge, skills and values
that graduates should possess in accor-
dance with its mission and set educa-
tional objectives and learning outcomes.

The new trends in accreditation criteria
have brought outcome assessment to
focus. Accrediting agencies such the
Accreditation Board for Engineering and
Technology (ABET), the Association
Collegiate

to Advance Schools of

Business (AACSB), and the National
Architectural Accrediting Board (NAAB)
require programs or colleges seeking
accreditation to have self-assessment.
Industry push and competitive job
markets have also contributed to the
need for continuous program quality
improvement that focus on student
learning and preparation for professional
practice after graduation.

The Program  Assessment Center
(PAC) at KFUPM strives to achieve
its mission towards developing quality
education that meets local industry
needs following reputable international
standards. It provides the necessary
services and support for the various
academic programs and research units
at the University. It also facilitates and
coordinates their efforts to meet their
objectives and institutional goals.




e-Learning Center

With the new emerging information
and instructional technologies and their
influence on teaching and learning, it
becomes a must to equip faculty members
with the necessary skills to cope with
these developments and utilize their
benefits in teaching and learning. The
e-Learning Center assists the University
community in exploiting the potential
of technology to enhance teaching and
learning. One of the primary goals of the
e-Learning Center is to promote quality
self-paced, learner-centered education
through the development and delivery
of quality web-based courses that can be
delivered completely online. Moreover,
the  e-Learning  Center  provides
assistance to KFUPM faculty members
to enhance teaching and learning
effectiveness through the development
of interactive web-based supplementary
material to traditional courses as well as
organizing training workshops related to
the development and delivery of online
material.

s

Testing & Evaluation Center

The Testing & Evaluation Center is a
specialized resource for support and
training in methods of test construction
and validation, which is meant to provide
further stimulus for active learning and
objectives-based instruction. A significant
component of the work of the Center is
to study student selection procedures in
order to provide reliable information to
the administration for decision-making
purposes on a continuous basis. The
Center is determined to achieve high
standards of excellence, while abiding
by the rules of fairness and equity.
Placement exams as well as outcome
exams (exit exams) are other important
components of the work of the Center.
Yet another major concern for the
Center is to study and evaluate faculty
performance indicators.
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OFFICE OF PLANNING AND
QUALITY

As the University moves forward to the
next chapter of its growth and evolution,
it unerringly recognizes that it must
improve its functional efficiencies with
proactive policies and processes, and
strategically align the University to
seize the emerging opportunities and
counteract the competitive threats. With
this realism, the Office of Planning &
Quality (OPQ) is committed to provide
services to the University in three key
areas: Strategic Planning, Quality and
Process Improvement, and Information
and Data Management.

Mission

The mission of the OPQ is to review,
update, and, if necessary, redevelop
University’s
tegic plan that aims
to address the stra-
tegic directions
of the University
in  Teaching and
Learning, Research,
and Commu-
nity  Service, to
improve the quality
of services and the
processes, and to
provide  University
decision-makers with
data and information
designed to improve
the quality of plan-
ning and to make
informed decisions.

stra-

Objectives

The objectives of the Office of Planning
& Quality are:

a) to be proactively involved in all
stages of strategic plan, including
identification of strategic issues,
review and updating of the strategic
plan in place, and redevelopment of
the plan as and when necessary;

b) to provide advice and support
services for quality management plan
through improvement in processes
and controls;

¢) to provide the decision-makers

with data and information that are
required for all aspects of planning,
bench marking and quality assurance
program.




ENGLISH LANGUAGE
PROFICIENCY

The English Language Department
(ELD) offers service courses designed
to enhance students’ spoken and written
communication skills in English in order
to prepare them for future academic
and professional life. The ELD offers
three undergraduate English courses
Composition I: An Introduction to
Academic Discourse, Composition II:
Introduction to Report, and ENGL 214:
Writing Academic &  Professional

Communication. There is also a graduate
course offered by the ELD, ENGL 510,
which is a thesis-writing course for
graduate students intent on pursuing
post-graduate studies at KFUPM.

o

RELIGIOUS AFFAIRS

Religion is an important part of student
life, and both individual and group
activities are available. Students are
encouraged individually to seek the
mosques on the campus for prayers
and to utilize the large collection of
books on Muslims thought available
in the University Library. In addition,
KFUPM provides special programs of
group activities in the spirit of Islam.
The University, for example, has a full-
time Religious Advisor who is available
in the student housing area for advising
and counseling individuals or groups,
and who supervises or directs a variety
of religion-centered activities e.g.,

e Religious seminars held throughout
the week.

e Meeting and study sessions after Al-
Isha or Al-Fajr prayers and religious
issues are discussed.

e Religious symposia and open
discussions held periodically and
often attended by faculty and staff
members as well as students

e Lectures delivered by reputable reli-
gious scholars. These are organized
by the Islamic Studies committee.

The University also schedules breaks to
coincide with the periods of the 1d” Al-
Fitr and Id Al-Adha vacations.



32

GRADUATION

Upon satisfactory completion of all requirements for a degree from the University,
students are invited to participate in the graduation ceremony. This colorful, time-
honored university tradition, was instituted at KFUPM in 1972, and was the first such
ceremony to be held at a university in Saudi Arabia.

A unique feature of the graduation ceremony is the dress worn by graduates.
Designed especially for KFUPM, the gown is the Arabian meshlah, featuring color
of the specific college from which a particular student graduates. Instead of the
usual “mortarboard” cap, the KFUPM graduate wears his traditional ghutra and egal.
The ceremony and the dresses are an impressive blending of academic and Arabian
traditions.
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DEANSHIP OF GRADUATE
STUDIES

The Deanship of Graduate Studies
(DGS) is the organizational unit of
the University responsible for the
administration  of  programs, and
instruction leading to graduate credit
and graduate degrees. It utilizes the
specialized faculty and physical facilities
of the five academic colleges and draws
upon other University facilities such as
the Library, Information Technology
Center (ITC), the Research Institute
(RI), Centers of Research Excellence,
Dhahran Techno-Valley (DTV) for
services essential to its instruction and
research programs.

Vision

To enable KFUPM be a leader in the
region in providing quality graduate
programs in Science, Engineering and
Management.

Mission

To provide quality graduate programs
according to the best international
practices that will enhance the research
environment at KFUPM and contribute
to the dissemination of knowledge.

Goals
The goals of the Deanship of Graduate
Studies are to:
I. Enhance the research environment
at KFUPM.
II. Increase knowledge dissemination
in the society.

III. Improve quality and efficiency of
the graduate programs.

Deanship of Graduarte Studies

IV. Increase quality and diversity in
graduate student body.

V. Increase the efficiency of the
processes of the Deanship of
Graduate Studies.

To achieve these goals, the University
offers graduate courses, conducts
research, and grants graduate degrees.
Currently the Deanship of Graduate
Studies  offers graduate programs
leading to the Doctor of Philosophy
(Ph.D.), Master of Science (M.S.),
Master of Engineering (M.Engg.),
Master of City and Regional Planning
(M.C.R.P.)), Master of Accountancy
(M.Acc.), and Master of Business
Administration (M.B.A.). Master of
Medical Physics (M.Med.Phys.), Master
of Environmental Sciences (M.Env. Sci.),
Master of Geosciences (M.Geos.), and
Executive MBA (EMBA).

STRUCTURE OF THE DEANSHIP

X The Dean of Graduate Studies has
primary responsibility for the academic
direction and administration of the
Deanship. The Dean of the Graduate
Studies is assisted by the Deputy Dean,
and the Graduate Council.

X The Deputy Dean of Graduate

Studies assists the Dean in his
responsibilities.
X The Director of Admission

manages the admission office and
registration for graduate students.

X The Director of Auditing and
Follow up is responsible for all academic
matters and requests related to graduate
students.



X The Graduate Council is
composed of the following: The Dean
of Graduate Studies (Chairman), the
Dean of Scientific Research, the Deputy
Dean of Graduate Studies (Deputy
Chairman), and one faculty from each
college offering a graduate program.
This Council is charged with advising
the Vice Rector for Graduate Studies &
Research of the University, and through
him the Rector of the University on all
policies relating to the graduate studies
and programs, exercising supervision
over the academic requirements for
all advanced degrees, and performing
various other administrative duties
related to the graduate programs.

ACCREDITATION

The quality of University programs is
periodically appraised and monitored
by independent qualified agencies from
outside the Kingdom.

X Assessment of Programs: King
Fahd University of Petroleum & Miner-
als, from its inception, has taken careful
steps to meet the standards required for
accreditation, even where formal accred-
itation and evaluation were not possible.
Its programs and courses of instruction
have been certified as the equivalent of
those which can be formally accredited.
Thus 97 American universities have
indicated that they will accept KFUPM
students for transfer and grant transfer
credits for courses similar to those which
they have taken. KFUPM has been
evaluated and listed by the American
Association of Collegiate Registrars and
Admissions Officers since 1967.
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X Standards: The University uses the
standards of the Accreditation Board for
Engineering and Technology (ABET) for
professional development as the basis for
all engineering programs; the American
Assembly of Collegiate Schools of
Business for programs in accounting,
business administration and industrial
management; the American Chemical,
Mathematical, and Physical Societies for
courses and programs leading to degrees
in mathematics, and the sciences, and the
Association of Computing Machinery
(ACM) for programs in Computer
Science.  Evaluation is  conducted
periodically to determine adherence to
such standards.

ACADEMIC SYSTEM

X The Credit Hour System: The
University and the Deanship of Graduate
Studies are organized on a modification
of the American university model,
adjusted to Saudi needs. The academic
year is divided into two semesters of
16 weeks each, including examination
periods. A summer session of eight
1s scheduled, with attendance
voluntary or for required make-up of
deficiencies.

weeks

Classes are scheduled for five days a
week, Saturday through Wednesdays;
though certain specialized work may
be scheduled during the evening or on
weekends.

The basic unit for measure for the quan-
tity of instruction is the credit hour. This
unit is defined as the equivalent of one
class-hour per week of formal instruc-
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tion, with necessary preparation and as-
signments outside of class, for a standard
semester. The amount of out-of-class
work for graduate instruction is greater
than for undergraduate, so that all course
work must also be identified as “under-
graduate”, or “graduate.” In general, 2
to 3 hours preparation outside of class is
expected in undergraduate courses, and
3-4 hours outside of class per class hour,
is expected in graduate courses.

The maximum full-time load for a
graduate student in the Sciences and
Engineering is 12 graduate credit hours
per semester, not counting credit for the
master’s thesis. To schedule a

Deanship of Graduarte Studies

IC grade: wupon the instructor’s
recommendation, the council of the
department which teaches the course
may allow the student to complete the
requirements on any course during the
next term. In such an event the grade IC
will be recorded for the student in his
academic record.

A grade of IC must be removed during
the regular semester immediately
following that in which the grade was
given, or it will automatically become
a grade of F. Under very exceptional
circumstances, the Dean of Graduate
Studies may permit extension of time,

course load greater than this, a 'c-;ett:" Points Grades in English
graduate student must secure rade
approval from his advisor, his At 4.00 Exceptional
academic department head, and A 3.75 Excellent
the Dean of Graduate Studies. B+ 350 Superior
When suitable courses are
available, a graduate student B 3:00 Very Good
may register for a maximum of C+ 2.50 Above Average
6 credit hours during a summer C 2.00 Good
session.  Part-time  graduate D+ 1.50 High-Pass
students are required to take a 1.00 Pass
reduced course load. -
F 0.00 Fail

X The . Grac}mg System: P i In Progress
The basic unit of measure

. . IC - Incomplete
of academic  quality, or
achievement, in instruction is the DN 0.00 Denial
Grade-Point System. The term NP - No Grade-Pass
“quality point” is sometimes used NF } No Grade-Fail
1nt.ercflangeably . Wlt.h grafie- W i Withdrawn
point”. The University grading - -
system for both undergraduate wP ' Withdrawn With Pass
and graduate courses is shown in WF 0.00 Withdrawn With Fail
the table below. AU - Audit




not to exceed one semester, for the
removal of a grade of IC. The temporary
grade of IP is recorded for work on the
thesis or dissertation only during those
semesters when the graduate students
is formally registered for thesis work.
When the thesis is completed and given
final approval by the Deanship, the grade
is changed to NP.

The AU grade will be assigned to
students who attend a course as auditors
without being given any grades,
regardless of their performance in the
course. The effect of this assignment
on the student’s cumulative or semester
grade is the same as the grade “no-grade
pass” or NP.

The scholastic index, which represents
the overall performance in any selected
group of courses, is a weighted
average known as the Grade-Point-
Average (GPA). This index is found by
multiplying the number of semester-
credit-hours in each course by the
numerical point equivalent of the grade
received in that course, then adding the
results for all courses being considered
in the index. This sum is known as the
“Total Grade-Points”. When this sum
has been divided by the total number of
semester-credit-hours in the
courses being considered, the quotient is
the weighted average known as Grade-
Point-Average or GPA. This index is
normally calculated to three decimal
places (Example: GPA 3.475), and all
University scholastic regulations assume
this degree of accuracy.

included
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The GPA index may be applied to
various groups of courses. Thus, it may
be applied to all the courses taken at a
certain level, or in a particular subject by
a single student. It may also be applied
to all the courses taken by a specific
group of students, etc. The GPA index
is frequently employed at the University
as a quantitative measure in academic
evaluations.

The following are in regular use:

1. The “Semester or Term GPA” is
based on all work during a particular
semester;

2. The “Cumulative GPA” which is
based on all academic work taken
at the University, whether submitted
for degree requirements or not; and

3. The “Degree GPA” which is based
on all courses taken in fulfillment
of a degree requirements, whether
passed or not. The GPA is calculated
only on work taken at KFUPM.
Thus credit for work transferred
from another university may be
accepted to meet the total credit
hours requirement for a degree but
will not affect the GPA.

X Methods of Instruction: The
Deanship of Graduate Studies is based
on a concept of instruction, which
involves three elements.

1. Acquiring skills and mastering
existing knowledge in the subject
area;
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2. Demonstrating proficiency in the
use of these skills and knowledge in
practical applications; and,

3. Discovering new techniques and
new knowledge through problem
solving and research.

Graduate programs are, therefore, more
than merely an array of graduate courses
and an extension of undergraduate work.
They require an element of creativity on
the part of the successful student. It is not
enough to memorize, repeat, and verify
the knowledge assembled by others. The
graduate student must be able to use and
apply the existing knowledge and, also,
to discover new knowledge.

In addition to classroom lectures and
standardized experiments in laboratories,
familiar from undergraduate days, the
graduate will participate in
seminars and in laboratory investigations
where the ultimate results are not known.
The culmination of these methods of
instruction is the preparation of a thesis
or a dissertation based upon original
research applied to a carefully defined
problem.

student

The Graduate Seminar is a method of
sharing knowledge among students and
faculty. The students, in turn, present
their projects, discuss the problems
they have encountered, and defend their
conclusions. In the interplay of trained
minds concerned with different but
similarly directed projects, each learns
from the other and from the exposition
and discussion of each other’s research.

X The Master’s Thesis or Ph.D.
Dissertation: The preparation of a
graduate thesis or dissertation involves
several formal steps in the process of
discovering original knowledge:

1. Identification of the problem;

2. Finding a successful procedure for

tackling the problem;

3. Design of the experiment, where
relevant;

4. Data collection, storage, and

manipulation, where relevant;
5. Postulating and obtaining a solution;
6. Verification;

7. Writing a detailed report followed
by an oral defense;

8. Defense of the thesis or dissertation.

While working on his research, the
student reports his progress regularly
at seminars. Upon completion, he is
examined by a faculty committee. Six
credit hours are assigned to the M.S.
thesis. Twelve credit hours are assigned
to the Ph.D. dissertation, which is
expected to involve original scholarly
research conducted on a full-time basis
on the KFUPM campus, and under
KFUPM faculty supervision.

X Thesis/Dissertation Advisor:
After consultation with the department
graduate coordinator, a thesis/dissertation
advisor is chosen to be the student’s
principal source of guidance for his
thesis or dissertation preparation. It is
the advisor who guides the research
activities until the thesis or dissertation



normally is completed and presented
for final evaluation, defense, and
approval. The advisor is a member
of the academic department in which
the student is seeking a degree and
preferably be holding a rank higher
than or equal to that of an Associate
Professor. The professional relationship
between the thesis or dissertation advisor
and a graduate student is one of the most
important and rewarding of all academic
relationships. It frequently continues
throughout the student’s subsequent
professional career.

X M.S. Thesis Committee: Following
the selection of a thesis topic, with the
help of his thesis advisor (chairman of
the thesis committee), the student selects
a thesis committee whose member-
ship reflects the specialized professional
requirements of the thesis topic. The
proposed thesis committee should be
then approved by the Department Grad-
uate Committee, Department Council,
the College Council and the Dean of
Graduate Studies. The membership of
the committee is always an odd number
(at least 3), with at least one member
holding a rank higher than or equal
to that of an Associate Professor. An
Assistant Professor can participate as
a member in an M.S. thesis committee
if he has at least two (2) years experi-
ence at the University, and at least two
(2) journal publications. One member
of the committee may be from outside
the department but the advisor must be
from the student’s department while the
co-advisor may be from another depart-
ment. The decision of the committee is
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based on a majority vote, and the advisor
and co-advisor should not comprise
this majority vote. This is an ad-hoc
committee which is dissolved following
official approval of the student’s thesis
and degree. It is significant to note that
the number of thesis committee members
must be greater than that of the supervi-
sors (chairman and co-chairman) and the
total number of the committee members
(including chairman and co-chairman)
should be either three (3) or five (5) or
in some special cases, seven (7).

X Department Graduate Committee
is appointed by the chairman of each
department to advise the graduate
students on matters relating to graduate
in their departments. It is
composed of the department graduate
coordinator and selected members of the
senior faculty.

studies

X Department Graduate Coordinator
is appointed by the department’s
chairman, with the approval of the Dean
of Graduate Studies, as the principal
source of guidance for graduate students
preparing the degree plans of studies
and choosing a thesis advisor. He
becomes the academic advisor of all
newly admitted graduate students. He
also makes sure at the beginning of the
semester that the registered courses
conforms to the degree plan already
devised for the student. In case any
courses to be taken in a semester are
different from those in the degree plan,
the coordinator may recommend that the
student may, with the approval of the
department chairman, petition to change
the degree plan.
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X Degree Plan is a list of courses
that the student selects to be counted
towards his degree in agreement
with the approved degree plan of the
corresponding program of study. All
graduate students are expected to submit
their approved degree plans by the end
of their second semester from their
enrollment in the program. The degree
plan has to be approved by the student
advisor, Department Chairman and the
Dean of Graduate Studies.

Graduate students have to submit their
degree plans in their second semester of
enrolment at max.

X Ph.D. Dissertation Committee:
Following the selection of a thesis
topic, with the help of his dissertation
advisor (chairman of the dissertation
committee), the student (with the advice
of his advisor) selects a dissertation
committee whose membership reflects
the specialized professional requirements
of the dissertation topic. The proposed
dissertation committee should be then
approved by the Department Graduate
Committee, the Department Council,
the College Council and the Dean of
Graduate Studies. The membership of
the committee is always an odd number
(at least 5), with members holding the
rank higher than or equal to that of an
associate professor. Members must be
active researchers with an established
research record in the candidate’s
field, while one may be from a related
research area. At least one member of
the committee must be a Professor. One
member of the committee should be

from outside the department or another
institution but the advisor must be from
the students department while the co-
advisor may be from another department.
The decision of the committee is based
on a majority vote, although the advisor
and co-advisor should not comprise
this majority vote. This is an ad-hoc
committee which is dissolved following
official approval of the student’s
dissertation and degree. It is significant
to note that the number of committee
members must be greater than that of the
supervisors (chairman and co-chairman)
and the total number of the committee
members (including chairman and co-
chairman) should be at least five (5) and
may be allowed in some special cases, to
be seven (7).

More details can be found in the
document: “A Guide to the Preparation
and Administration of a M.S. Thesis or
a Ph.D. Dissertation”, available from the
Deanship of Graduate Studies.

Note: The information presented in this
chapter represents the implementation
rules for KFUPM and it is based on the
Unified Regulations for Graduate Studies
document prepared by the Ministry of
Higher Education. For full details of the
unified regulations document, please visit
the website of the Deanship of Graduate
Studies at http://www.kfupm.edu.sa/gs
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ADMISSION
REQUIREMENTS

The  admission  process involves
acceptance of an application on three
separate levels: university, department,
and degree. Such acceptance does not
normally take place at one point in time,
and usually occurs at different stages in

the student’s academic career.

Securing departmental approval is the
first step. For full-time graduate students,
especially those who have taken their
undergraduate degrees from KFUPM,
this may often be secured at the out-set
of graduate studies. Admission to the
University’s Graduate Studies Program
with graduate status is the second step.
This certifies that the student is qualified
to take individual graduate courses for
which he has the academic prerequisites.
It does not necessarily imply that the
candidate 1s qualified to follow a specific
academic program nor that he meets the
special qualification requirements of an
individual academic department.

The third step is called “Admission to
Candidacy”, and consists of meeting
certain formal requirements in the
process of preparing for an advanced
degree. Application for admission to
candidacy cannot be filed until at least
50% of the semester-credit-hours in the
student’s approved program of study at
KFUPM have been completed; it must be
filed and approved at least three months
before the degree is to be conferred.

It is important to note that the admission
procedure is time-dependent and strictly
bounded by deadlines. For a complete
schedule for the submission of admission
applications, please refer to the Graduate
Studies Academic Calendar which can
be found at DGS website:
http://www.kfupm.edu.sa/gs/

X General University Requirements

Graduate students are subjected to the
general regulations of the University,
which apply to all students. In addition,
various rules, which have been adopted
specifically for graduate students on the
recommendation of the Graduate Council
and approved by the Vice-Rector for
Graduate Studies are also applied.

An applicant for admission to the
Graduate Studies Program must supply
or arrange for the University to receive
certain formal documents attesting to his
good health and character, and certifying
that he has graduated from a four-year
university system with a bachelor’s
degree in a subject area which is
pertinent to the graduate course offering
at King Fahd University of Petroleum
& Minerals, and that he has an adequate
command of English, the language of
instruction at KFUPM. For admission
to the Ph.D. Program the applicant must
hold a M.S. degree equivalent in quality
and involving the same length of study
duration as those granted at KFUPM.
The specific documents required are
cited in “Admission Procedures” (see
page 55) and on the application forms.
Inquiries should be directed to the Dean
of Graduate Studies.



Students are admitted to the academic
program and the area of specialization
identified in their application. If this
program differs from their previous
program of study, they will be required
to make up deficiencies after admission.
A request for a change of academic
program is required for any continuation
beyond the original program requested
or for a change to new program before
an existing program is completed. A
request for a change in program will be
considered as if it were an entirely new
application, subject to procedures and
standards currently applicable at that
time. A graduate student is eligible for
one change of major during his study at
an academic program.

All applicants whose credentials meet the
stated minimum quantitative standards
are considered for admission to Graduate
Studies. The close relationship between
a graduate student seeking an advanced
degree and the faculty makes it necessary
for a careful screening of applicants.
Consideration, however, is given to the
availability of facilities and to the array
of professional specializations within the
current graduate faculty. Priority is given
to those students having the highest
qualifications, with preference given to
those whose previous academic record
is from universities offering courses
equivalent to those at KFUPM.

-

X GRE and GMAT

Applicants to the Graduate Studies in
Sciences and Engineering are normally
required to take the general graduate
record examination, whereas applicants
to MBA are required to take the GMAT
examination. KFUPM graduates with a
GPA above 3.00 are exempted from the
GRE requirements.

X Language Requirements

The language of instruction at the
University is English, and all courses
in the College are in English. It is
essential, therefore, that all candidates
for admission demonstrate a high
proficiency in this language before being
admitted for graduate study. Standards
and procedures for demonstrating this
proficiency have been established by the
Graduate Council and are administered
by the Dean of Graduate Studies. The
minimum scores required for admission
as a Graduate Student are 520 (PBT),
190 (CBT) or 68 (IBT) for Masters
and 550 (PBT), 213 (CBT) or 79 (IBT)
for Doctoral programs in the TOEFL
examination. Alternatively, [ELTS with
a band of 5.5 for Masters and 6.5 for
Doctoral are considered as minimum
scores accepted at the Deanship of
Graduate Studies. KFUPM graduates
who scored an average GPA 0f 3.00 or
above in the University English Courses
(ENGL 101, ENGL 102, and ENGL
214) are exempted from the TOEFL
requirements.

A special English course, English 510,
open to all graduate students pending
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for permission of the Dean of Graduate
Studies with a score of 520 or better
in TOEFL (or equivalent) is highly
recommended for all graduate students.
This course helps students prepare
effective thesis proposals and theses.

Students repeating TOEFL Examination
but could not secure the minimum scores
required for their programs, can have the
following options:

1. If the students secure a minimum
of 450 (PBT) in their TOEFL
Examination, they may be allowed
to register for ENGL 510 Course
and secure a minimum Grade of “B”
or better. This has to be completed
by the students by the second
semester of their enrollment.

2. Otherwise, they have to repeat the
TOEFL Examination until they
secure the minimum scores required
by their programs.

X Admission Requirements for
Programs Leading to a Master’s
Degree in Engineering, Science, or
City & Regional Planning

The minimum requirements for possible
admission as a regular graduate student
to pursue an approved program leading
to an advanced degree in engineering
and science are:

1. A Bachelor’s Degree in engineering
or science from an institution,
whose  undergraduate  programs
are substantially equivalent in
length, content, and quality to
those of KFUPM, with a major in

the proposed field or evidence of
suitable background for entering the
proposed field.

2. A Grade-Point Average (GPA) of
2.50 or higher on a scale of 4.00 or
equivalent, and a GPA of 3.00 in the
subject of the major field. Official
transcripts and degree certificates
are required for final admission.

3. Completion of TOEFL with a
minimum score for MS admission of
520 (PBT), 190 (CBT) or 68 (IBT).
The TOEFL score must be sent
directly to the Deanship of Graduate
Studies (University Code is 0868).
IELTS is also accepted with a
minimum score of 5.5.

4. Acceptable  General  Graduate
Record Examination (GRE) score.
The GRE score must be sent directly
to the Deanship of Graduate Studies
(University Code is 0868).

5. Three letters of recommendation
from the faculty who taught the
applicant university-level courses.

6. Satisfactorily meeting any additional
departmental or university admission
requirements.

Provisional Admission

An applicant whose academic credentials
do not meet the minimum regular
admission requirements may be admitted
on a trial basis as a “provisional student”,
pending some provisions such as TOEFL
and/or GRE scores or deficiency courses.
Provisional students should clear their



provisions within the first semester of
their enrolment in the graduate program.

Failure to satisfy the provisions
mentioned in the admission letter within
the first semester will result in holding
the student registration in subsequent
semester until the required provisions

are met.

X Admission Requirements for the
Master of Business Administration
Program

An applicant for admission to the MBA
program should have the following
minimum requirements:

1. A four-year Bachelor’s (B.A., B.S.
or B.E.) Degree from a recognized
institution (for MBA), or a
Bachelor’s Degree in Accounting
or Business Administration with

a major in Accounting from
a recognized institution (for
Accounting).

2. A Grade-Point Average (GPA) of
at least 2.5 on a scale of 4.0 or
equivalent. Official transcripts and
degree certificates are required for
final admission.

3. Completion of TOEFL with a
minimum score for MS admission
of 520 (PBT), 190 (CBT) or 68
(IBT). The TOEFL score must be
sent directly to the Deanship of
Graduate Studies (University Code
is 0868). IELTS is also accepted
with a minimum score of 5.5.

4. Completion of the Graduate
Management  Admission Test
(GMAT) with a minimum score of

s

450. The GMAT scores must be sent
directly to the Deanship of Graduate
Studies (University Code is 0868).

5. Three letters of recommendation
from the faculty who taught the
applicant university-level courses.

6. At least one course in college
level calculus which covers both
differentiation and integration.

7. A working knowledge of computers
as evidenced by at least one course
in that area (e.g. data processing,
programming, information systems,
etc.).

8. At least one-year of full-time work
experience. This requirement may
be waived for graduate assistants,
research assistants, and applicants
with exceptional academic records.

9. Satisfactorily meeting any additional
departmental or university admission
requirements.

A student may be permitted to begin his
studies as a Provisional Student even
though he has not taken the GMAT if he
provides evidence that he has initiated
action to take the GMAT test during
the first semester of his enrollment at
KFUPM.

x Executive MBA Program
Admission Requirements

Applicants should possess the following
minimum requirements:

1. A bachelor degree from a recognized
institution of higher education with
a minimum GPA of 2.5 out of 4.0
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2. Satisfactorily meeting the
University’s language requirements
i.e. a score of 520 (PBT), 190 (CBT)
or 68 (IBT) in the TOEFL
examination, or alternatively, IELTS
with a band of 5.5 or other proof of
English Language proficiency;

3. A minimum of 8 years work
experience including 3 years at mid
or upper level managerial positions.

Application procedures & personal
interview

ALL candidates submit an
admission application to the EMBA
Committee. All admission applications
must be supported by:

must

e Three Letters of Recommendation
e A current résumeé

e A letter of endorsement from the
applicant’s employer (if applicable)
which should clearly demonstrate
the employer’s understanding of
the demands of the program and his
willingness to support the applicant’s
admission to the EMBA.

All applications will be evaluated and
potential candidates will be invited for
a personal interview. The interview
is aimed at evaluating the candidate’s
personal attributes deemed necessary for
success in the EMBA. These attributes
include, among others, ambition,
motivation, commitment, communication
and interpersonal skills.

X Admission Requirements for
Doctoral Programs

With Full Standing

Applicants will be considered for
admission to the Doctorate Program,
provided they satisfy the following
minimum requirements:

1. An M.S. degree in engineering or
science from an institution whose
graduate programs are equivalent
to those of KFUPM, with a major
in the proposed field or evidence of
suitable background for entering the
proposed field.

2. A minimum GPA of 3.00 on a
scale of 4.00 or equivalent. Official
transcripts and degree certificates
are required for final admission.

3. Completion of TOEFL with a
minimum score for Ph.D. admission
of 550 (PBT), 213 (CBT) or
79 (IBT). The TOEFL score must
be sent directly to the Deanship of
Graduate Studies (University Code
is 0868). IELTS is also accepted
with a minimum score of 6.5.

4. Acceptable  General  Graduate
Record Examination (GRE) score.
The GRE score must be sent directly
to the Deanship of Graduate Studies
(University Code is 0868).

5. At least two letters of recommenda-
tion from the faculty who taught the
applicant university-level courses.

6. Satisfactorily meeting any additional
departmental or university admission
requirements.



With Deficiencies

An applicant may be admitted with
course deficiencies in any of the above
degree options following departmental
recommendation. However, he must
complete a specified number of credits
in the field of his proposed graduate
study or in related fields as indicated by
the department. Such credits will not be
counted as part of the student’s graduate
program, and students are required to
make up deficiencies by the end of the
second semester of enrollment.

e Preliminary Examination if Needed

Upon the recommendation of the Depart-
ment’s Graduate Program Committee, a
Ph.D. student may be required to take a
preliminary examination which is mainly
used to determine his areas of deficiency.
This examination will be organized and
administered by the Department Grad-
uate Program Committee at a time no
later than two semesters after enrollment.
A clearly unsatisfactory performance
in the preliminary examination may
also form the basis for dismissal of the
student from the program.

.

X Special Departmental
Requirements

Besides the
for admission to the Graduate Studies
Program, individual academic
departments may set additional or
higher standards for certain areas of
specialization.  Inquiries should be
directed to the Dean of Graduate Studies
or to the chairman of the department
concerned.

minimum requirements

X  Classification of Admission Status

Admission to Graduate Studies is in one
of the following four categories: Regular,
Provisional, Pre-Graduate, and Auditing.

“Regular Admission” 1is the status
granted to a student who meets the
established admission
requirements. This admission status is
granted, in general, to those students
who have a record of high scholarship
in their major fields and show promise
of excellence in graduate study,
research, and professional development.
As previously indicated, meeting
the minimum standards does not
automatically guarantee admission.

minimum

“Provisional Admission” is the status
granted to a student who does not qualify
for immediate admission as a regular
student, but who has demonstrated
professional promise. In all cases
minimum admission requirements must
be met. This admission status may be
granted for a trial period not exceeding
two semesters.
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“Pre-Graduate Admission” is a special
admission type in which students not
eligible for Regular Admission can
officially be admitted to the Pre-Graduate
Program. It is mainly designed to serve
the students with one of the following
conditions:

1. A GPA ranging from 2.0 to less than
2.5.

2. A major background deficiency.

3. A requirement of taking English
courses at KFUPM.

The details of the Pre-Graduate Program
is described under the Academic
Regulation section.

“Auditing Admission” is the status
granted to any person to audit an
undergraduate or graduate course
by official action of the University.
No academic credit is given while
the student occupies that status nor
subsequently if his status is changed.
Students admitted with this status
cannot take courses for credits; they can
take courses as “Audit”. Permission to
register in courses as “Audit” is given by
formal approval of the Dean of Graduate
Studies. No academic credit can be
earned by auditing courses. A limited
number of qualified candidates may be
admitted with this status. This status is
limited to exceptional cases.

X Admission of Undergraduates to
Graduate Courses

A student having a GPA of 3.00 or
higher may, with the approval of the
Dean of Graduate Studies, pursue one
or more graduate courses during his
final undergraduate year. The total
undergraduate and graduate semester-
credit-hours taken in any one semester
shall not exceed fifteen (15).

No duplication of credit is permitted, and
no course whose credit is applied to meet
the requirements for the undergraduate
degree may subsequently be used to
meet the course requirements of a
graduate degree. Graduate courses taken
in excess of the course requirements for
the undergraduate degree, if suitable
to the approved graduate program of
the student, may be credited towards
the graduate degree. Courses taken to
remove a deficiency in the graduate
admission prerequisites may not be
credited towards an advanced degree.




X Transfer with Advanced Standing

Graduate students with previous graduate
academic credit from another university
may request admission with advanced
standing and transfer of credit towards
an advanced degree in the University. A
maximum of 30% registered semester-
credit-hours of graduate credits may
be accepted for transfer provided that
after completion of these credit hours
no more than four (4) years will have
elapsed before the remaining credits
required to fulfill the total requirements
towards the advanced degree will
have been completed. In addition, any
such course must be relevant to the
student’s approved graduate program
at the University, and the credits must
have been earned at an institution of
higher learning with academic standards
equivalent to those of King Fahd
University of Petroleum & Minerals.
A request for such a transfer of credit
will be considered by the Dean of
Graduate Studies only in exceptional
cases and only after such a request has
first been evaluated by the departmental
graduate committee concerned and
approved by that department’s chairman.

The student should initiate the request for
transfer of credit through the Deanship
of Graduate Studies and must furnish
official transcripts of the academic
grades from all universities where the
credits have been earned.

.

ADMISSION PROCEDURES

X Application

Complete application for admission
to Graduate Studies Program must
be received at least four months in
advance of the registration date for the
semester or term in which admission is
sought. Registration dates are listed in
the University’s academic calendar and
University website.

Prospective candidates should direct
their requests for application forms and
information to the Office of the Dean
of the Graduate Studies not later than
the first week of scheduled classes. All
applicants will be notified in advance
of the results of their application and,
where relevant, their admission status
and reporting date at the University.

X Documentation

The following documents are required of
all candidates for admission and should
be submitted at the time of application:

1. A KFUPM Graduate Studies appli-
cation form, accurately completed
and signed by the applicant;

2. Official, certified transcripts of
academic records from all universi-
ties where the candidate has previ-
ously taken undergraduate and grad-
uate courses; these transcripts should
also specify the undergraduate and
graduate degrees granted,

Note: The candidate should request
the universities concerned to
forward these transcripts directly to
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the Office of the Dean of Graduate
Studies.

3. An official record of scores achieved
in the TOEFL or IELTS;

4. An official record of the score
achieved on the GMAT test (for
candidates for admission to the
M.Acc., M.B.A. Programs), and
GRE (for M.S., M.E./Ph.D. programs
in Science and Engineering);

5. Three confidential letters  of
recommendation attesting to the
student’s academic performance,

character, and professional potential;

6. A Statement of Purpose, which is
a one page summary outlining the
student’s previous research and/or
practical experience; he should also
indicate his academic and research
interest at King Fahd University of
Petroleum & Minerals and his work
interest after obtaining his degree.

»  Special Procedures for
International Applicants

Non-Saudi students should apply at least
nine months prior to the beginning of
the semester. They are also required to
obtain a Saudi Arabian entry visa. The
University assists admitted candidates
with visa formalities.

e Tuition Fees and Financial Aid

Full-time graduate students receive
stipend fellowships, including a tuition-
waiver, textbooks, an air-ticket, accom-
modation and a subsidy on meals and
basic medical-care, in accordance with
the terms of their grant.

Full-Time graduate students have the
chance to participate in projects funded
by the university through the Deanship
of Scientific Research (DSR) or in
contractual research projects through the
Research Institute (RI) after securing the
approval of the concerned Department
Chairman and the Dean of Graduate
Studies. More details on such funds are
available at the websites of the DSR and
RI

In addition to the cost of books, all part-
time graduate or pre-graduate students
pay a tuition fee. The tuition fee for part-
time graduate students is SR 150 per
credit hour for all programs except MBA
program whose tuition fee is SR 450
per credit hour. The tuition fee for part-
time pre-graduate students is SR 550
per credit hour. This tuition fee covers
only tuition and the use of essential
university facilities required for that
instruction or research. It does not cover
costs of transportation, room and board,
uniforms, or specialized equipment.
Students in need of supplementary
financial aid should direct their requests
to the Dean of Student Affairs.



X Student Assistantships

Two types of assistantships are available
to graduate students of exceptional
professional promise.

Saudi graduate students are eligible
to apply for positions as graduate
assistants (master programs) or lecturers
(Ph.D. programs). Since these positions
are intended to develop future faculty
members for the University, the
appointments are normally made for
an indefinite period. Ideally a student
qualifying for such an appointment
is expected to pursue Masters and
Doctorate degree programs at KFUPM
or from an a recognized international
institution.

A second type of student assistantship for
graduate students is available in the form
of a research assistantship for master
students and lectureship (Lecturer-B)
for Ph.D. students. Research Assistants
and Lecturers-B are expected to spend
up to 50% of their time supporting
teaching and research activities of the
University with other 50% devoted to
their respective graduate programs.
Such employment offers the student a
professionally rewarding experience as
well as a modest stipend during graduate
study.

Application  for  either type of
appointment should be directed to
the Dean of Graduate Studies for
evaluation. The awards will be made
upon committee recommendation by the
Vice-Rector for Graduate Studies and
Scientific Research.

”

Note: The information presented in this
chapter represents the implementation
rules for KFUPM and it is based on the
Unified Regulations for Graduate Studies
document prepared by the Ministry of
Higher Education. For full details of the
unified regulations document, please visit
the website of the Deanship of Graduate
Studies at http://www.kfupm.edu.sa/gs
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REGISTRATION PROCESS

Formal registration of students intending
to follow an approved academic program
takes place during the registration day
at the beginning of each semester. The
registration process consists of four
steps:

1. Securing career guidance in
selecting an area of specialization
compatible with the professional
goals of the student;

2. Selection of appropriate courses
for the semester or academic term
which are consistent with the
approved degree plan, in consulta-
tion with the student’s academic
advisor;

3. Adding approved selection of
academic courses thru office of the
University Registrar website.

4. Submitting Registration confirma-
tion thru office of the University
Registrar website completes the
registration process.

For continuing graduate students, an
early registration (step 2) is usually
carried out in a period which is ahead of
time of the particular semester.

General instructions on registration
procedures are posted on the Office of
the University Registrar website shortly
before the date indicated in the academic
registration.  Students
must submit registration confirmation
thru Office of the University Registrar
website in order to formally register for
the term.

calendar for

RegisTRATION

Late registration, adding new course(s),
dropping courses without being noted in
the permanent record, partial dropping
with a grade “W” and dropping the entire
semester with a grade of W, WP or WF
are permitted according to the deadlines
included in the academic calendar. If a
student registers but fails to appear for
classes, he is held responsible for all
courses he has formally registered for,
and appropriate grades for such courses
will be made a part of his permanent
academic record.

X Courses for Graduate Credit

A student must be admitted to a graduate
program and must register during the
regular registration period in accordance
with procedures prescribed by the
Deanship during the regular registration
period in order to receive graduate credit.
Any transfer of credits earned while
the student had non-degree status must
be recommended by the departmental
graduate committee and approved by the
Dean of Graduate Studies. A maximum
of nine (9) semester-credit-hours may be
counted in this way.

X Non-Credit Courses

If a student’s previous undergraduate
or graduate preparation is considered
inadequate in one or more subjects of
importance to his approved graduate
program, certain  prerequisites  are
normally prescribed by the academic
department concerned. Such courses
must be taken as early as possible in
the program, preferably during the



first semester or academic term after
admission to the program. No graduate
credit is earned by taking these courses
and removing the deficiency, and the
undergraduate credit-hours for such
courses cannot be credited towards as
advanced degree.

X Transferred Credit

A maximum of 30% registered credit
hours of graduate credit may be
transferred from another university
towards a graduate student’s program at
KFUPM (see “Transfer with Advanced
Standing”, under the
section).

Admissions

X Registration Without Course
Credit

A student working on his thesis/
dissertation or preparing for graduate
examination, but not taking formal
course work, must register at the regular
registration period and, when appropriate,
pay registration fees. This applies to a
graduate student working on his thesis,
whether in absentia or on campus, as
well as to a student who desires to use
the facilities of the University to confer
or consult with his thesis advisor or
other faculty members regarding any
aspect of his program. Graduate students
with GPA less than 3.00 are not allowed
to register for M.S. Thesis or Ph.D.
Dissertation.
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X Auditing Courses

Registration in a course for the privilege
of auditing is permitted in exceptional
cases (see “Classification of Admission
Status”, under the Admissions section).
No academic credit can be earned by
auditing courses. A graduate student
wishing to audit a course must secure
approval from the departmental graduate
coordinator, the instructor of the course,
and the Dean of Graduate Studies.
A student cannot register for any
previously audited course.

Academic Records

A permanent computer record of
all academic work for each course
completed is maintained at the Office
of the University Registrar and this data
may be drawn on in order to print an
official record or transcript at any time
in the future. No part of the student’s
academic record may be omitted for any
reason as it is an official document from
the Office of the University Registrar.

Prerequisite for
Ph.D. 710 and M.S. 610

1. All departments offering Ph.D.
programs include XXX 699 as a
prerequisite for 710 be taken by
Ph.D. students; for MS program,
XXX 599 as prerequisite for 610.

2. The Ph.D. degree plan need not be
divided by semesters but only to
include the number of credit hours
for the major area, minor area, elec-
tives, and free elective courses.
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Masters and Ph.D. Programs
Deanship of Graduate Studies Offers Graduate programs leading to the
= Doctor of Philosophy (Ph.D.)
= Master of Science (M.Sc.)
= Master of Engineering (M. Engg.)
= Master of City & Regional Planning (M.C.R.P.)
= Master of Business Administration (M.B.A.)
= Executive Master of Business Administration (E. M.B.A.)
= Master of Accounting (M. Acct.)
= Master of Medical Physics (M. Med. Phys.)
= Master of Science in Environmental Sciences (M.Sc. Env. Sci.)
= Master of Science in Geology (M.Sc. in Geology)
= Master of Science in Geophysics (M.Sc. in Geophysics)
= Master of Geology (M. Geology)

= Master of Geophysics (M. Geophysics)
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DISCIPLINES DEGREES
= Accounting M.Acct.
= Architectural Engineering M.Sc., M. Engg.

= Business Administration

M.B.A.,, EM.B.A

= Chemical Engineering Ph.D., M.Sc.
= Chemistry Ph.D., M.Sc.
= City & Regional Planning M.CR.P.

= Civil Engineering

Ph.D., M.Sc., M.Engg.

= Computer Engineering M.Sc.

= Computer Science and Engineering Ph.D.

= Computer Networks M.Sc.

= Construction Engineering & Management M.Sc., M.Engg.
= FElectrical Engineering Ph.D., M.Sc.

= Environmental Science M.Sc.

= Geology M.Sc., M. Geol.

= Geophysics

M.Sc., M. Geoph.

= Information and Computer Science M.Sc.

= Mathematics Ph.D., M.Sc.
= Mechanical Engineering Ph.D., M.Sc.
= Medical Physics M. Med. Phys.
= Petroleum Engineering Ph.D., M.Sc.
= Physics M.Sc.

= Systems Engineering Ph.D., M.Sc.
= Telecommunication Engg. M.Sc.
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X General University Requirements

for Admission to Master Program

e Graduate students are subject

to the general regulations of the
University, which apply to all
students; apart from this, all the
rules and regulations which have
been adopted specifically by the
University Administration, will also
apply.

In addition to the regular application
forms for admission and other
documents, the candidate must also
supply other formal documents
attesting to his good health and
character and also a certificate that
he has graduated from a four-year
university system with a bachelor
degree in a subject area, which is
pertinent to the graduate course
offering at KFUPM.

e He must also submit his TOEFL

(or IELTS) & GRE reports.

X General University Requirements

for Admission to Ph.D. Program

In addition to the items mentioned
above, he must hold a M.S. degree
equivalent in quality and involving
the same length of study duration as
those granted at KFUPM.

RegisTRATION

X General Rules

e Students are admitted to the
academic program and the area of
specialization identified in their
application.

e If this program differs from their
previous program, they will have
to take make up deficiency courses
after admission.

e Any request for a change of
academic program to a new program
will be entertained before the
existing program is completed, as if
it were an entirely new application,
subject to procedures and standards
currently applicable at that time.

Note: The information presented in this
chapter represents the implementation
rules for KFUPM and it is based on the
Unified Regulations for Graduate Studies
document prepared by the Ministry of
Higher Education. For full details of the
unified regulations document, please visit
the website of the Deanship of Graduate
Studies at http://www.kfupm.edu.sa/gs
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GENERAL REGULATIONS

Graduate students are subject to the
general rules of the University governing
appropriate conduct, discipline, profes-
sional ethics, and personal integrity.
They are also governed by the specific
academic rules and regulations adopted
by the Graduate Council. It is the
personal responsibility of the individual
student to know and follow these guide-
lines. Faculty advisors assist and advise
students in planning their programs, in
the preparation of their thesis/disserta-
tion, and in their professional develop-
ment, but they are not expected to relieve
students of this primary responsibility.

X Integrity of Scholarship and
Grades

The principles of truth and honesty
are recognized as fundamental to any
community of scholars. King Fahd
University of Petroleum & Minerals
expects that both faculty and students
will honor these principles and, in so
doing, protect the validity of the Univer-
sity’s academic grades and degrees,
current and past. This means that all
academic work will be done by the
student to whom it is assigned, without
unauthorized aid of any kind. Instructors,
on their part, will exercise care in the
planning and supervision of academic
work so that honest effort will be posi-
tively encouraged.

Failure to observe these principles will
be viewed with extreme seriousness.
Such action will result in immediate
disciplinary procedures being taken
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against the individual or individuals
concerned.

x  (Class Attendance

Graduate students are subject to the
same rules governing class attendance,
the performance of assigned tasks, and
course examinations as undergraduate
students at the University. Regular and
punctual attendance is both a University
regulation and a mark of courtesy to the
instructor.

X Academic Standing and Probation

A graduate student working toward
an advanced degree on a “Regular” or
“Provisional” status must maintain a
cumulative and major GPA of 3.00 or
above. Failure to attain a cumulative or
major GPA of 3.00 will result in him
being placed on academic probation.
A graduate student will not be permitted
to apply for admission to candidacy for
an advanced degree while on academic
probation. The status of being on
academic probation must be removed by
raising the cumulative and major average
for all work taken to a GPA of 3.00
or higher, by the end of the semester
following that in which probation was
incurred. Failure of a student to do so
will result in his being suspended and/or
dismissed from the University.

X Removal of Provisional Status

To qualify for reclassification as a
regular student the graduate student must
make up all admission requirements,
deficiency courses and attain a GPA of



3.00 or above in his first six (6) credit
hours of graduate work attempted at the
University. This requirement must be
met within the first semester following
admission. Failure to do so will result in
his being suspended/dismissed from the
University.

X Credit for 400-Level Courses

Under certain  conditions  courses
carrying identification codes in the
400-level may be taken for graduate
credit (towards a Master’s program
only). No more than two (2) courses
of 400-level may be counted for credit
towards the requirements of an advanced
degree provided that they are permitted
in the approved graduate program. Also,
these two courses must be approved
by the student’s graduate advisor, the
department chairman, and the Dean of
Graduate Studies.

Grades Below ‘C’

Individual course grades below C are
included in computing the cumula-
tive GPA, but they do not carry credit
towards a degree, nor do they satisfy
the student’s graduate course require-
ments. With the approval of the graduate
coordinator, withdrawal from courses
is permitted. Such withdrawal, if it is
within the first week of classes, will
not appear on the student’s permanent
academic record; if it is within the first
six weeks, a withdrawal grade will be
given (see “Registration”, page 60). Full-
time graduate students who withdraw
from all courses, or who do not maintain
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satisfactory progress towards a degree,
may be subject to special action by the
University, including possible dismissal.

X Regulations for Recalculations of
Graduate Students GPA

A graduate student is eligible to drop
a course from his GPA calculation, if
the following conditions are met: the
GPA 1is less than 3.00; the student is
graduating; and the grade of the course
subject of the recalculation is C+ or
below. The maximum number of credit
hours for recalculation is 6 credit hours.
After the recalculation, the old grade of
the course must remain in his academic
record (transcript) although it will not
be considered in the recalculation of his
GPA.

Regulations for Pre-Graduate
Program

The Pre-Graduate program is designed to
serve the following classes of students:
e Type I: Students with a GPA ranging
from 2.0 to less than 2.5.

e Type II: Admissible graduate
students with a major background
deficiency.

o Type III: Admissible graduate
students who are required to take
English courses.

The following guidelines will govern the
Pre-Graduate Program:
Type I:

Eligibility: Part-time MS students with
GPA ranging from 2.00 to 2.49 on a
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scale of 4. A work experience of at least
two years is required for admission in
the Pre-Graduate Program.

Regulations:

1. The student file goes through the
normal admission process.

2. The department should recommend
a list of 3 graduate courses, with at
least one of which is a core course.

3. The student is required to register
the 3 courses recommended by the
department within 2 semesters.

4. The tuition fee for the Pre-Graduate
courses is similar to the Continuing
Education (SR. 550 per credit hour
+ SR 200 registration fee).

5. The student will be admitted to the
Graduate Program after he fulfills
the following:

a. Pass each of the 3 assigned
courses with a minimum grade

of B.

b. Submits acceptable TOEFL/
IELTS & GRE/GMAT as
required.

6. During the Pre-Graduate Program,
the student has only one chance
of re-admission provided the
following:

a. Get the approval of his depart-
ment and the Deanship Graduate
Studies for discontinuation of
one semester.

b. The  Pre-Graduate Program
should be finished within a
period of 3 semesters including
the dropped semester.

Type II:

Eligibility: Graduate students with major
background deficiency in the intended
program as recommended by the depart-
ment.

Regulations:

1. The student file goes through the
normal admission process.

2. Upon the recommendation of the
department of major background
deficiency, the DGS will admit the
student in the Pre-Graduate Pro-
gram.

3. The student is allowed to register
only for the deficiency courses
recommended by the department
except in the semester in which he
is finishing the deficiency courses.

4. The student will be admitted to the
Graduate Program after he fulfills
the following:

a. Pass each of the deficiency

courses with a minimum grade
of B.

b. Submit acceptable TOEFL &
GRE/GMAT as required.
Type III:

Eligibility Graduate students who are
required to take English courses (The
previous study was not in English).

Regulations:

1. The student file goes through the
normal admission process.



2. The Deanship of Graduate Studies
will recommend a list of English
courses based on the performance
of the student on the English Test.

3. The student is allowed to register
only for the English courses.

4. The student will be admitted to the
Graduate Program after he fulfills
the following:

a. Pass each of the English courses
with a minimum grade of B and/
or submits acceptable TOEFL
score.

b. Submit acceptable GRE/GMAT
as required

DEGREE REQUIREMENTS
X General Requirements

Advanced degree is awarded primarily
in recognition of the professional devel-
opment of a graduate student, rather than
for completing prescribed list of courses
is common with undergraduate degrees.
Thus, the requirements for graduate
degree are “learning oriented”, rather
than “teaching oriented”. The graduate
student is required to demonstrate
competence in a series of professional
requirements expected of members of
his profession, and responsibility for
acquiring that level of competence is
primarily his own.

The Deanship of Graduate Studies has
established certain check points in the
process of a graduate student’s profes-
sional development, and the depart-
mental graduate coordinator and various
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committees advise and assist him to meet
the standards required at these check-
points. A major responsibility is that of
scheduling the entire program so that it
is completed in a period of time consid-
ered normal for that degree.

X Degree Sequencing

The following checklists indicate the
normal sequence in meeting degree
requirements:

Master’s Degree

1. Admission process completed,
including: evaluation of transcripts,
tests, if required, completed
(TOEFL or IELTS, GRE, GMAT,
etc.), transfer credit, if any, evalu-
ated and approved, major selected;

2. Degree plan prepared and approved
with the second semester of enroll-
ment at maximum,;

3. Thesis topic and advisor selected;

4. Student’s thesis committee
appointed;

5. Application for admission to candi-
dacy filed (after completing 50% of
the credit hours, must include thesis
proposal*®);

6. Admission to candidacy approved
(at least three months before degree
conferred);

7. Completion of formal course work,
and grades reported to Registrar;

8. Thesis oral defense (two weeks
before degree conferred);
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9. Proof of completion of degree
requirements;

10. Graduation and award of advanced
degree.

* Not applicable for students pursuing Master
of Engineering or Master Programs that do

not require a thesis.

Ph.D. Degree

1. Admission process completed,
including: evaluation of tran-
scripts, tests, if required completed
(TOEFL or IELTS, GRE, etc.);
transfer credit, if any, evaluated and
approved; major selected;

2. Degree plan prepared and approved
with the second semester of enroll-
ment at maximum,;

3. Fulfillment of course requirements;
and remedial courses; if any;

4. Dissertation advisor

selected;

topic and

5. Comprehensive examination passed
within the fourth semester at maxi-
mum;

6. Student’s dissertation committee
appointed; Dissertation proposal
defended in public;

7. Application for admission to candi-
dacy filed;

8. Admission to candidacy approved;

9. Dissertation defense (two weeks
before degree conferred);

10. Proof of completion of degree
requirements;

11. Graduation and award of Ph.D.
degree;

All candidates for advanced degrees
must meet certain basic
requirements established by the Univer-
sity. In addition, the academic colleges
and departments may have additional
requirements for advanced degrees in
certain areas of specialization. Graduate
students are referred to the departmental
graduate major
department for details on these special
requirements.

minimum

committee of their

X Basic Requirements for the
Master’s and Ph.D. Degrees

All candidates for Master and Ph.D.
degrees meet the following
minimum requirements:

must

1. Satisfactorily complete the mini-
mum  semester-credit-hours  of
course work prescribed for the
degree;

2. Maintain a cumulative and major
GPA of 3.00 or better in all gradu-
ate work;

3. Satisfactorily remove any special
conditions and meet any special
requirements connected with admis-
sion or with departmental require-
ments;

4. Satisfactorily pass all examinations
approved for the program of study;

5. If applicable, satisfactorily com-
plete a thesis or dissertation, on an



approved topic and based on candi-
dates original research, which has
been supervised by the student’s
thesis or dissertation committee;

6. Maintain high standards of profes-
sional ethics and personal conduct;

7. Satisfactorily complete all special
requirements of the candidate’s
academic college and depart-
ment which are approved for that
advanced degree.

Basic requirements for the master’s and
doctoral degrees are further elaborated in
sections pertaining to individual depart-
ments (refer to “A guide to the prepara-
tion and administration of an M.S. thesis
and Ph.D. dissertation™).

X Approval of Degree Plan

Within the limitations established by the
overall requirements for an advanced
degree, the graduate program is intended
to be individually planned for the profes-
sional development of each graduate
student. This permits a considerable
degree of choice among courses. The
degree plan must be submitted within
the first two semesters from enrollment
in the program; and must confine to the
approved degree plan of the intended
program. The degree plan must be
reviewed by the student advisor; and
approved by the Graduate Coordinator,
Department Chairman and Dean of
Graduate Studies. Modifications may be
made later, but only when authorized and
approved by the same authorities.
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X Admission to Candidacy

Admission to Graduate Studies does not
automatically admit a graduate student
to candidacy for an advanced degree. It
only admits the student to the process of
preparing for such a degree. Initially this
implies the right to enroll in graduate
courses.

Formal admission to candidacy is a
step in the total process and implies
that the graduate student has the inten-
tion of qualifying for the degree and has
demonstrated sufficient preparation to
pursue the graduate study and research
required for that degree. Admission to
candidacy is contingent upon the recom-
mendation of the student’s departmental
graduate coordinator and the chairman
of the department, and upon the approval
of the Dean of Graduate Studies. This
may be granted only after completion of
certain formal requirements. In particular
an application for admission to candi-
dacy for all master programs may be
filed after satisfactorily completing at
least 50% of the semester-credit-hours of
graduate credit in courses included in the
student’s approved degree plan of study.
These credits must have been earned at
King Fahd University of Petroleum and
Minerals. Deficiency courses required
for admission in a degree program will
not be included and have no bearing
upon the decision to grant admission to
candidacy. Approval for this candidacy
must be secured three months before the
degree is conferred. Candidacy for the
Ph.D. degree will only be granted after
successful completion of the compre-
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hensive examination. Candidacy for the
M.S. degree will only be granted after
the preparation of a satisfactory thesis
proposal.

Approval of admission to candidacy will
generally depend upon three factors:

1. The quality of the applicant’s
graduate work to date (see “General
Regulations™);

2. The removal of any special condi-
tions of the academic department
related to admission;

3. Formal certification by the student’s
major academic department that the
student is well qualified to continue
work toward the advanced degree
and has fulfilled all requirements.
Application forms and instructions
may be secured from the Academic
Affairs Office at the Dean of Gradu-
ate Studies or from its website.

X Major and Minor Areas

The Ph.D. program as a whole must be
rationally unified and all courses must
contribute to an organized program of
study and research. Courses must be
selected from groups embracing one
principal subject of concentration, called
the major; and from one or two related
fields, called the minor. The major field
is normally co-extensive with the work
of a single department or with one of the
subjects under which certain programs
have been formally arranged, but may
involve course work in more than one
department. The minor is intended to
represent a coherent body of work in

one or two related disciplines which
are selected for their relevance to the
major according to the regulations of the
department concerned.

Ph.D. COMPREHENSIVE
EXAMINATION

1. The student has to pass a compre-
hensive examination not later than
the end of the second year from the
student’s enrolment in the Ph.D.
Program.

2. The purpose of the comprehensive
examination is to ensure that a
student advancing to candidacy for
Ph.D. degree has sufficient knowl-
edge in his subject area that enables
him to undertake Ph.D. research in
his field of specialization.

3. The comprehensive
shall have a written component,
where having an oral component is
left as an option to the individual
departments.

4. The comprehensive examination
should be on the student field of
specialization (graduate level). The
exam is expected to cover topics
from 4-6 graduate-level courses.

5. The comprehensive examination
will be administered by the Depart-
ment Graduate Committee. This
includes examination scheduling,
nominating faculty members for
examination preparation, etc.

6. The comprehensive
is graded as a unit — pass or fail.
If a student fails the comprehensive

examination

examination



examination, he may be allowed to
take it again in the next semester.
In the case of failure in the second
attempt, the student will be dis-
missed from the program.

7. A student will be admitted to Ph.D.
candidacy after he passes the com-
prehensive examination, in addition
to other candidacy requirements.

8. The comprehensive
is the only university required
examination for Ph.D. students
before the Ph.D. proposal defense.
The preliminary examination is
kept as an option for the individual
departments to be administered for
some students, as the departments
consider appropriate.

examination

X Application for the Degree

Each candidate for the advanced degree
must make a formal application for the
degree through the Office of the Dean of
Graduate Studies not later than two (2)
months before the end of the semester
in which requirements for the degree
are expected to be completed. At this
time, a preliminary review will be made
to ascertain whether the candidate has
completed all his requirements. Failure
to make a formal application by this date
will delay graduation until the following
graduation convocation.

X Thesis/Dissertation Requirement

A thesis or dissertation is required
of all candidates for the Master of
Science (M.S.) or Doctor of Philosophy
(Ph.D.) degrees regardless of the area of
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specialization. It is not normally required
of candidates for the Master of City &
Regional Planning (M.C.R.P.), Master of
Accountancy (M.Acc.), Master of Busi-
ness Administration (M.B.A.), or Master
of Engineering (M.Engg.) Degrees,
which involve heavier course loads. The
student’s departmental graduate coordi-
nator and the student’s thesis/dissertation
committee must be formally approved
by the chairman of the department or
program and the Dean of Graduate
Studies.

The thesis or dissertation is considered
as primary evidence of the student’s
capacity for research and independent
thought and of his ability to write profes-
sionally in the language of instruction.
The topic chosen for a graduate thesis
or dissertation must be in the major field
of the student, and must be formally
approved by the student’s graduate coor-
dinator, his graduate thesis or disserta-
tion committee, the academic department
chairman, and the Dean of Graduate
Studies. These approvals should be
obtained as early as possible in the
student’s graduate program and concur-
rently with the establishment of his grad-
uate thesis or dissertation committee.

Completion of the thesis or disserta-
tion depends upon securing results from
a program of independent research,
not upon a predetermined amount of
time involved in the research. Because
research results are not predictable, it
is desirable that work on the thesis or
dissertation begin early in the student’s
graduate program. Guidance by the
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graduate coordinator and graduate thesis
or dissertation committee on the choice
of topic and the design of the research
is essential to ensure that the problem
selected is of manageable proportions.

Upon completion of the research, the
written report of the findings must be
prepared and approved. This document is
often referred to as the thesis or disser-
tation, although the term also refers to
the contents or findings of the research.
This thesis or dissertation document
must be prepared in conformity with
the general publication regulations of
the University, including correct use of
the English language, and must conform
to any special publication regulations
established by the Deanship of Graduate
Studies for thesis and dissertations. This
office should be consulted regarding the
manual which specifies the style that
must be adopted in thesis writing.

Only in very exceptional cases may an
M.S. thesis be completed in absentia,
under the careful supervision of the
Deanship of Graduate Studies. The
professional demands upon the in
absentia student are inevitably much
greater than when the full resources of
the University are immediately avail-
able to him. Formal written permission
for in absentia thesis completion must
be secure in advance from the student’s
graduate coordinator, his graduate thesis
committee, his academic department
chairman, and the Dean of Graduate
Studies. Before leaving the university
for research in absentia, the student must
also submit and secure formal approval

of his plan of research and of his
proposed thesis outline from the same
authorities. Periodic progress reports to
the graduate coordinator are required.

Completed copies of the thesis/disserta-
tion document must be submitted to the
thesis/dissertation advisor, thesis/disser-
tation committee, and academic depart-
ment not less than four (4) weeks prior
to the date when the candidate expects
to receive his degree. The student will
be examined on his thesis dissertation
and on the research which produced it in
a public examination scheduled not less
than two (2) weeks before the graduation
convocation. Five (5) copies of thesis or
dissertation, incorporating ten (10) CDs
and any necessary revisions and correc-
tions and formally approved by the
graduate thesis or dissertation committee
and the chairman of the academic depart-
ment, must be submitted to the Deanship
of Graduate Studies not less than ten
(10) days before the graduation convoca-
tion.

X QOral Thesis/Dissertation Defense

An oral defense of the M.S. degree
thesis or Ph.D. dissertation is required
of all candidates for a Master of Science
(M.S.) or Doctor of Philosophy (Ph.D.)
Degree. This defense is not normally
required for the Master degrees that do
not require a thesis.

The student is required, following
consultation with his thesis or disser-
tation committee and upon securing
the approval of the Dean of Graduate
Studies, to arrange a time and a place for



the public defense of his thesis or disser-
tation. A faculty representative from the
Graduate Studies may attend the defense
as an observer.

The oral thesis/dissertation defense
covers the student’s thesis or dissertation
and the research involved in that study.
It is conducted by the student’s graduate
thesis or dissertation committee. The
students must secure approval from
Deanship of Graduate Studies and
coordinate the time of his oral defense.
A written notice is sent by the depart-
ment to each member of the committee
and to the student, indicating the time
and place of the examination. A public
notice is also sent to all members of
the Graduate Faculty, and university
community inviting them to attend the
thesis/dissertation ~ defense.  Faculty
and graduate students enrolled in the
University are invited to attend but not
to participate in the examination. The
graduate thesis or dissertation committee
records its vote in closed session and
formally reports its verdict to the Dean
of Graduate Studies within four (4) days.
Degrees will be conferred upon recom-
mendation of the majority vote of the
committee (excluding supervisor(s)).
Successful completion of the examina-
tion requirement must be registered not
later than ten (10) days before graduation
if the student is to be awarded his degree
at the Graduation Convocation. It is
important to note that thesis/dissertation
defense can not be scheduled during the
period of final examinations, registration
period and Summer semester.
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A student may take this oral thesis
defense only twice and upon two unsuc-
cessful attempts, he shall be dismissed
from the University.

x  Submission of Thesis/Dissertations

After the student has successfully
defended his thesis, he is given at most
one (1) semester of final preparation for
submission of his thesis/dissertation.

When submitting the final thesis/disserta-
tion for signature, the student is required
to attach five (5) of original signature
page for the signature of the concerned.

Four (4) volumes (hardbound), one
unbound clean copy and one (1) CD
copies of the thesis will be submitted
to the Graduate Studies in addition to
uploading the thesis files in the e-print
system available at the University
Library website.

X Proof of Requirement Completion

Advanced  degrees are  officially
conferred at the end of the Fall, Spring,
and Summer Terms and bear that date.
Formal graduation exercises are held
once each year, in the Graduation Convo-
cation at the end of the Spring Semester.
Students who have fully met all require-
ments for graduation by the official dates
of any of the three terms are considered
to have been awarded the degree as of
that date. All are invited to participate
in the graduation exercises at the Spring
Convocation, at which time the diploma
for the degree is presented.
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Students who complete their degrees in
the Summer and Fall Terms may wish
evidence of this prior to receipt their
diplomas. Upon request, such students
will be furnished an official document
certifying that the student has completed
the requirements for a specific degree
and stating the date on which the degree
will be conferred.

X Time Limit for Degree Completion

Work pursued towards an advanced
degree must be reasonably current. This
is especially necessary for studies in
technical fields where changes take place
rapidly. To ensure this, two time limita-
tions applied for courses and degrees
will be as follows:

e All requirements for any master’s
degree must be completed within
a period of three (3) years for
Graduate/Research Assistants, four
(4) years for full-time graduate
students and five (5) years for part-
time graduate students. However,
under exceptional circumstances
and upon the recommendation of the
student’s advisor and the concurrence
of the chairman of the department
concerned, a request for an extension
may be considered by the Dean of
Graduate Studies for not more than
one additional year.

e All requirements for any full-time
Ph.D. degree (also for Lecturer-
B’s) must be completed within
period of five (5) years however,
for part-time PhD students the
limit is seven (7) years. Under

exceptional circumstances and upon
the recommendation of the student’s
advisor and the concurrence of
the chairman of the department
concerned, a request for an extension
will be considered by the Deanship of
Graduate Studies for not more than
one additional year.

Part-time PhD candidates must spend
at least one (1) year of residency
period in full-time status with a No-
Objection letter from the employer
after admission to candidacy.

Credit for graduate courses taken
at KFUPM or transferred from
another university (see “Transfer
with Advanced Standing” under the
Admission section) may be applied to
meet the requirements of a master’s
degree within four (4) years from the
completion of such courses provided
the other credits for the advanced
degree at KFUPM have already been
completed.

Note: Part-time students enrolled
in majors other than MBA, EMBA
and Pre-Grad. are requested to pay
tuition fees of SR 150 per credit hour.
MBA and Pre-Grad. students pay
SR 450 and SR 550 per credit hours
respectively. However, EMBA pay
SR 130,000 for the whole program.
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X Credit Loads & Completion Time Limits

Details about minimum and maximum allowed Graduate Studies work loads are
summarized in the following table:

Credit Minimum . L.
. Time Limit
L. Hour per Credit
Admission Types for
Semester Hours .
. Completion
Min - Max per Year
Graduate/Research Assistant 6-12 12 4 years
Lecturer B 6-12 15 5 years
Full-time Graduate Student (M.S.), (M.E.) 9-12 18 4 years
Full-time Graduate Student (Ph.D.) 9-12 18 5 years
Part-time Graduate Student (M.S.), (M.E.) 3-6 6 5 years
Part-time Graduate Student 3-6 6 6 years
Part-time Graduate Student (Ph.D.) 3-9 9 7 years
Note

The information presented in this chapter represents the implementation rules for
KFUPM and it is based on the Unified Regulations for Graduate Studies document
prepared by the Ministry of Higher Education. For full details of the unified
regulations document, please visit the website of the Deanship of Graduate Studies at
http://www.kfupm.edu.sa/gs
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TIME TABLES FOR GRADUATE
DEGREES COMPLETION

The flow diagrams given below show a
typical time tables for the completion of
full-time and part-time MS degrees and
full-time Ph.D. degree.

A typical degree time table for
full-time MS students

15t Semester

e Register 2-3 courses

v

2" Semester

e Register 2-3 courses

e Submit degree plan

e Select thesis advisor

e Select preliminary thesis topic

v

3rd Semester

e Register 2-3 courses
e Seclect thesis committee

e Submit thesis proposal

A typical degree time table for

part-time MS students

15t Semester
Register 2 courses

v

2" Semester
Register 2 courses
Submit degree plan

v

34 Semester
Register 2 courses
Select thesis advisor
Select preliminary thesis topic

v

4'h Semester
Register 2 courses
Select thesis committee
Submit thesis proposal

v

5th Semester
Work on thesis

v

v

4th Semester
e Thesis defense and degree

completion

6" Semester
Thesis defense and degree

completion
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A typical degree time table for
full-time Ph.D. students

1%t Semester
e Register 2-3 courses

v

2" Semester
e Register 2-3 courses

v

34 Semester
e Register 2-3 courses

v

4'h Semester
e Register 2-3 courses
e Pass Comprehensive Exam
e Select dissertation supervisor
e Select preliminary dissertation topic

v

5th Semester
e Work on dissertation proposal

v

6" Semester
e Select dissertation committee
e Submit and defend the dissertation
proposal

v

7th Semester
e Work on dissertation

v

8t Semester
e Dissertation defense and degree

completion
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INTRODUCTION

All graduate students join the Deanship
of Graduate Studies and enroll in the
graduate programs operated originally
in the KFUPM academic departments.
Academic departments host a large
number of research facilities in all areas.
However, faculty members involved in
the graduate programs and their graduate
students can benefit from all research
facilities and research avenues available
in various research units at KFUPM.
These research units are administered by
three Vice Rectors, namely, Vice Rector
for Scientific Research, Vice Rector for
Applied Research, and Vice Rector for
Technology Development and Industrial
Relations. A brief description of the
functionality of the units under these
Vice Rectorships is given below.

Research Supporring Units

VICE RECTOR FOR
GRADUATE STUDIES &
SCIENTIFIC RESEARCH

The units administered by VRSR include
the Deanship of Scientific Research and
the academic departments.

The Deanship of Scientific Research
Introduction

The Deanship of Scientific Research
(DSR) at King Fahd University of Petro-
leum & Minerals (KFUPM) was origi-
nally established as part of the Deanship
of Graduate Studies in the year 2000,
and then became an independent Dean-
ship in September, 2005. The DSR is
responsible for the planning, manage-
ment, promotion and support of research
activities that are carried out by the
academic departments through internal
and external funding. The Deanship
is managed by the Dean of Scientific
Research. The functional responsibili-
ties of DSR include research activities
such as funded research projects, profes-
sional conference attendance, sabbatical
leaves, release time, research scholarship
programs and research awards. In addi-
tion, the Deanship manages a central
workshop that serves research needs of
KFUPM faculty. The Deanship plans and
manages research and other scholarly
activities through the Scientific Research
Council, the Research Committee, the
Arabic Research Committee and the
Conference Committee.

The Scientific Research Council is a
regulatory body chaired by the Dean of
Scientific Research and the members are



selected from various academic depart-
ments. The Research Committee is an
executive body composed of 11 members
that represent the different University
Colleges and the Research Institute. The
Arabic research committee concentrates
on the review and support of Arabic book
authoring and translation in addition to
Arabic research projects and studies. The
Conference Committee is dedicated to
the evaluation of applications submitted
by faculty to attend regional and interna-
tional scientific and professional confer-
ences and meetings. All committees
are chaired by the Dean of Scientific
Research with members selected/elected
from the different academic departments
of the University.

Research Grants

The Deanship of Scientific Research
provides support grants for research in
all areas of science, engineering, envi-
ronmental design and management with
the aim of promoting productive research
and creative scholarship. This support
includes:

(i) monthly compensation for faculty,
graduate students and technicians
contributing to the project,

(ii) per diem support to attend interna-
tionally recognized conferences to
present papers,

(iii) purchase of equipment, stationary
and all expendable items,

(iv) reimbursement of costs related to
stationery and miscellaneous items
and

(v) sabbatical and summer scholars
programs support.
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All proposals are evaluated by two to
three international reviewers selected
by the University Research Committee
from well known experts in the fields
of the proponents. The final decision
either to accept or reject the proposal is
based upon the reviewers’ evaluation of
the proposal and a formal presentation.
Research grants include Internal Project
Grants, SABIC and Fast Track Grants,
Junior Faculty Grants, Societal Grants,
Book-Writing Grants, Sabbatical Leave
Grant. Grants details and submission
guidelines and forms are available at the
Deanship website:

http://www.kfupm.edu.sa/dsr

Conference Attendance Support

The University encourages and supports
its faculty members to participate in
“high-quality” conferences and profes-
sional meetings sponsored by leading
professional societies and held both
regionally and abroad. Attending such
conferences or meetings permits a free
exchange of new ideas, concepts and
developments, and enables the faculty
member to develop and execute his own
research, and the University to be recog-
nized as a center of academic excellence.

A faculty member may apply for a travel
grant to attend a conference provided he
meets any of these criteria:

(i) attending a conference to present a
paper,

(i) attending a conference on the basis
of a published paper,
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(iii) attending a conference based on
invitation, or

(iv) attending a conference based on an
approved research or book writing
project.

Faculty can be supported to attend
as many as three conferences a year.
Graduate students can be supported to
attend one international conference per
academic year based on the preceding
criteria. Conference attendance support
details and submission guidelines and
forms are available at the Deanship
website: http://www.kfupm.edu.sa/dsr

International Scholar Programs

Two major scholar programs are open
to Saudi faculty from all the universities
within the Kingdom. A brief description
of both programs is presented in the
following paragraphs.

The British Council Summer Research
Program is a Post-Doctoral research
program designed to encourage Saudi
faculty members to execute their
research projects in British universities.
The program carries a fixed financial
grant by the British Council in
addition to financial support
from KFUPM.

The Fulbright
Program, which is jointly
funded by the University
and the United States Infor-
mation Service, is also a
Post-Doctoral research grant
designed to encourage Saudi
faculty members to execute
their research projects in repu-

Scholarship
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table US universities. The grant includes
financial support for a limited number of
Saudi faculty members to spend between
three months and one year in host institu-
tions in the U.S.A. The scope of research
includes a wide range of subjects in the
fields of science and engineering.

Research Awards

In recognition of active and quality
researchers, the Deanship of Scientific
Research awards a number of awards
University-wide which includes the
Distinguished University Professorship
Award, Distinguished Researcher Award,
and Best Research Project Award.

The Central Research Workshop

The DSR manages a central research
workshop that is capable of fabricating
and fixing research equipment and
instruments for research projects. The
workshop has machining, assembly and
instrumentation capabilities that can

be utilized by all KFUPM faculty and
students to support their research needs.




VICE RECTOR FOR APPLIED
RESEARCH

The research units administered by
VRAR include the Research Institute
and the Research Excellence Centers.

THE RESEARCH INSTITUTE

Research at the university can be clas-
sified into personal, sponsored, and
client-funded. The first two catego-
ries involve faculty members who
may follow their personal interest or
participate in research sponsored by the
university or other funding agencies.
Client-funded research is administered
by the Vice Rector for Applied Research
and involves academic departments and
the Research Institute (RI). The RI is the
focus of client-funded research at the
university and its full time researchers
together with faculty members with
the appropriate expertise form teams to
undertake research projects. Graduate
students participate in suitable projects
and RI research faculty serve on thesis
committees from time to time.

The mission of the RI is “to serve the
nation by conducting client-driven
research and development utilizing
university resources.” Among its objec-
tives are: serve the nation as a profes-
sional problem solver; adapt imported
technologies to the Saudi environment;
serve the needs of government organiza-
tions, local industry, and businesses for
research and development; develop local
expertise and extend the Kingdom’s
knowledge base; support graduate and
undergraduate programs at KFUPM; and
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contribute to the high quality education
and training of students.

The first step in the process of client-
funded research is often a technical
memorandum submitted to prospec-
tive client(s) describing the university’s
applied research capabilities. In other
cases, an organization may approach
the RI to seek help in dealing with a
problem it is facing. Alternatively, the
RI may receive a request for proposal
(RFP) to quote and undertake particular
applied research work. The response in
all cases will be a proposal describing
the approach, scope, duration, and cost,
with milestones and deliverables.

Clients normally contract the RI for
very specific studies. A project team is
formed consisting of faculty members
of appropriate background and experi-
ence together with selected RI full time
researchers. This arrangement reflects
the manpower pool for applied research
consisting of RI professionals and faculty
members. As mentioned, students partici-
pate in suitable projects.

The technical expertise for applied
research available in the RI is focused in
the following main units:

e Center for Communications
& Information Technology:
Communications and Information
Technology.

e Center for Economics &
Management Systems: Business
Incubators, Economic Studies, and
Management & Quality Control.
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Center for Engineering Research:
Materials, Urban Areas Engineering,
Engineering Analysis, Energy
Systems, Material Characterization

Laboratory, and Metrology Standards

Laboratory.

Center for Environment & Water:
Water, Environment, and Marine
Studies.

Center for Petroleum & Minerals:
Petroleum & Gas Engineering,
Petroleum Geology & Geophysics,
Minerals Resources, and Remote
Sensing.

Center for Refining &
Petrochemicals: Refining,
Petrochemicals, and Petrochemical
Products Development.

Applied research support for the
whole university is provided by the
Research and Innovation Support
Office, and the Support Services
Office.

The activities encompassed by the RI

include:

Studies in the areas of
communications, computers, and
information technology;

Management organization,
economic forecasting and database
development;

Studies related to mechanical, civil,
and electrical engineering such

as corrosion, traffic, pavement,
electric power, simulation of
engineering systems, and materials
characterization,;
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e Atmospheric pollution monitoring,
landfill waste disposal and
groundwater quality, marine
pollution, and water resources
and irrigation system analysis and
modeling;

e Optimization of production of oil
and gas via appropriate drilling and
extraction techniques, maximization
of knowledge of oil and gas bearing
stratigraphy, enhancement of oil
exploration through remote sensing,
and mineral resource studies;

e Development and improvement of
catalysts, processes, and products.
Improvement of polymer production
processes, enhancement of use of
polymers and plastics.

Typically some 50 client-funded proj-
ects are active at any time, and about
100 project reports produced annually.
Many hundreds of laboratory services
are completed each year, and the number
of clients served in a year is about 150.
In addition, RI researchers produce over
100 publications in the open literature
annually. Several patents have been
generated and others are in process.

The manpower of the RI as of June 30,
2008 were 213 full-time and part-time
(faculty, staff, and students) of which
102 were faculty and researchers, 86
were full-time support staff, 14 were
project staff, and 11 were students.



CENTERS OF RESEARCH
EXCELLENCE

Center of Research Excellence
in Petroleum Refining and
Petrochemicals (CORE-PRP)

The Center of Research Excellence in
Petroleum Refining and Petrochemicals
(CoRE-PRP) was established in February
4,2007.

Mission

Conduct patentable, technology devel-
opmental basic and applied research
in petroleum refining, petrochemicals,
catalysis, and polymer science and tech-
nology which verily make the essential
constituents of the strategic and major
areas of research concentration for Saudi
Arabia.

Vision

Achieve, preferably in five years, such
a research level that will increasingly
attract the concerned national and inter-
national industries, and especially draw
talents worldwide for quality graduate
and  post-graduate
training.

education and
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Objectives

» Establish and grow highly focused
research programs that will generate
novel concepts and intellectual
properties, leading to produce higher
value-added and improved products,
and reduce production costs.

* Broaden undergraduate and graduate
education in the areas of the center’s
research concentration, providing
a strong workforce base and more
highly skilled manpower for the
local refining, petrochemical, and
polymer industries.

* Enhance international
competitiveness of Saudi Arabian
refining, petrochemicals, and
polymer industries.

* Promote cooperation and efficiencies
in research by strengthening
domestic and international research
linkages, and particularly by
significantly increasing the current
industrial affiliations.
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Specific Focused Research Topics

Petroleum Refining

e Clean transportation fuels: Removal
of sulfur, aromatics, and olefins

e Fluid catalytic cracking (FCC):
Development of additives and
formulations for FCC catalysts

e Heavy residual upgrading

Petrochemicals

e Benzene, toluene, and xylene (BTX)
aromatics

e Seclective oxidation of lower alkanes

e Reaction kinetic and process
simulation

e Process synthesis and control

Polymers

e Polyolefin research: Polyolefin
synthesis and production

e Novel supports (nano-support and
polymeric support) and catalysts

e Additives/formulations
e Nanocomposites/blends
e Plastics recycling

e Polyolefin processing

e Development of models capable of
predicting the end-product properties

e [dentification and solution of
problems facing the local plastics
industries

e Polyolefin end-products performance
evaluation

Center of Research Excellence in
Nanotechnology

Center of Excellence in Nanotechnology
(CENT) was established in 2007 with
a generous support from the Custodian
of the Two Holy Mosques King Abdul-
lah Ibn Abdulaziz Al-Saud. CENT is
meant to be the platform through which
KFUPM shall develop a Nanotechnology
Program that enables its scientists and
faculty members to carry out Nanosci-
ence and Nanotechnology based research
in areas of strategic importance for the
Kingdom. CENT will also support the
same through teaching at KFUPM.

CENT aims at building world class
research capacity including highly quali-
fied scientists and staff in the field of
nanomaterials synthesis and their appli-
cations. CENT accesses state-of-the-art
facilities including TEM, FE-SEM,
AFM/STM, RF Sputtering system, CVD
and PVD reactors, lasers, and more.
CENT is committed to developing inno-
vative nanotechnology-based solutions
in strategic areas for the Kingdom such
as water purification, petrochemicals,
renewable energy and corrosion.

Objectives of CENT include:

1. To build a world class research
capacity including highly qualified
scientists and staff in the field of
nanomaterials synthesis and their
applications.

2. To develop a research infrastructure
including state of the art facilities
that enables the Center to achieve
its goals.



3. To develop innovative nanotechnol-
ogy-based solutions in strategic
areas for the Kingdom such as
water purification, petrochemicals,
renewable energy and corrosion.

4. To contribute to the development
of teaching graduate programs and
training students in the field of

nanotechnology.

5. To promote public awareness
regarding the benefits and the risks
of nanotechnology.

The graduate program in nanotechnology
is also being co-developed by CENT.
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Center of Research Excellence in
Renewable Energy

The Center of Research Excellence
in Renewable Energy (CoRE-RE) at
KFUPM is created under the vision
statement “Empower the Kingdom to
continue as the world energy leader”.
It is Saudi national center on renew-
able energy. It aspires to prepare the
Kingdom for the fast approaching
hydrogen and methanol economies and
help harnessing solar and wind energies.

The center aims at conducting R&D
activities at the cutting edge of the tech-
nologies, facilitate technology transfer,
help advancement and dissemina-
tion of knowledge, provide training,
create awareness of renewable energy,
strengthen graduate research and help
nucleating industries at national and
international levels.

The center has five branches, namely,

e Hydrogen, methanol and fuel cell
e Solar and wind energy
e Advanced energy storage system

e FElectrical infrastructure and control
systems

e Economics of the renewable energy
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Center of Research Excellence in
Corrosion

Introduction

The impact of corrosion on industry in
terms of safety, cost and reliable provi-
sion of services is undeniable. Like-
wise, potential costs of corrosion to the
environment and society as a whole can
be enormous. Due to this reason, cor-
rosion mitigation has been increasingly
perceived as one of the priority areas in
the Kingdom of Saudi Arabia. The Cen-
ter of Research Excellence in Corrosion
(CoRE-C) was established at King Fahd
University of Petroleum and Minerals to
advance research in this field for the ben-
efit of academic institutions and industry
alike and form a nucleus for deriving a
working strategy to combat corrosion to
serve both short- and long-term needs of
the Kingdom.

The Center of Research Excellence in
Corrosion has substantive ties with aca-
demic institutions and industries within
the Kingdom and other countries. The
Center, in collaboration with the govern-
ment and industrial sector, formulates
research programs that cater to the local
needs. It will also develop strategies to
define, improve, measure and monitor
the quality of corrosion research pro-
grams in the Kingdom. It would act
as a platform to invite world leaders in
the field of corrosion to transfer latest
knowledge and develop collaboration
with professionals in the Kingdom. It
will provide support for the development
and use of new technologies.
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Vision

The vision of the Center is to advance
research in the field of corrosion with the
ultimate aim of developing solutions and

facilities for mitigating related problems
in the Kingdom of Saudi Arabia.

Mission
The mission of the center is as follows:

» To utilize the available pool of
human resources and facilities
in conducting basic and applied
research in corrosion consistent with
the requirements of the Kingdom of
Saudi Arabia.

* Develop a strategy to combat
corrosion and reduce its effect on
the environment, industry and civil
society.

* Provide nationwide support to the
industry in solving the corrosion
problems from its state-of-the-art
corrosion laboratories.

» Share knowledge on corrosion
prevention with other organizations
in the Kingdom.

* Build critical technological and
information resources.

* Support the development of creative
and innovative activities in the
area of corrosion prevention and
monitoring.

* Define strategies to improve,

implement and monitor the quality of
corrosion research in the Kingdom.



Center of Research Excellence for
Scientific Research Cooperation
with Massachusetts Institute of
Technology

The Mechanical Engineering Department
at Massachusetts Institute of Technology
and the Mechanical Engineering
Department at King Fahd University
of Petroleum and Minerals agreed to
form a seven year joint collaboration in
research and educational programs. The
collaboration agreement is composed of
two main components: research programs
and education. Faculty and students
involved in this collaboration, from both
institutions, will conduct research and
develop academic programs through
projects in areas of strategic importance
to Saudi Arabia and to disseminate
knowledge, and transfer technologies for
tackling problems associated with the
progress of knowledge based economy.
In addition, an applied aspect of this
effort will focus on solving current
problems facing today’s industry. The
education component allows for an

exchange of students and faculty to
improve teaching and enhance academic
programs.
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Collaboration Programs

The center will focus on three areas for
research and education.

Clean Water
2. Clean Energy

Design, Manufacturing and Nano-
technology.

The research projects in each program
will lead to a better understanding of
the  fundamentals/basic ~ knowledge
which will address questions concerning
the related technologies including the
development of tools for innovative new
technology development.

The education component of the center
aims to develop new multidisciplinary
courses at KFUPM also and will involve
faculty and students from both KFUPM
and MIT conducting joint educational
projects. It will include the opportunity
for graduate students to be advised by
faculty from both institutions; allow for
the exchange of students and faculty.
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The Office of Cooperation with
King Abdullah University of
Science and Technology

KFUPM and King Abdullah University
of Science and Technology (KAUST)
share an appreciation for the value of
research, graduate education, and tech-
nology development in fundamental
and applied science and engineering.
With this in mind, the Office of Coop-
eration with King Abdullah University of
Science and Technology was established
in November 2008.

The mission of this office is to establish
collaboration avenues between KFUPM
and KAUST that help improve the stand-
ing, research, and academic functions
of both universities. The initial areas of
cooperation will include:

1. Joint research, including collabora-
tions that involve other partners on
research of common interest.

2. Faculty visits, exchange, and sab-
batical leaves

3. Graduate students’ supervision
4. Research facilities sharing.

The office is actively working on bring-
ing cooperation in these areas into its full
potential and is exploring other areas of
cooperation.
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VICE RECTOR FOR
TECHNOLOGY
DEVELOPMENT AND
INDUSTRIAL RELATIONS

The research units administered by
VRTDIR comprise Dhahran Techno-
Valley and its associated units.

Dhahran Techno-Valley

The Dhahran Technology-Valley (DTV)
is a major undertaking that is initiated
by King Fahd University of Petroleum
& Minerals (KFUPM) during the year
2006. It is envisioned to be Middle East’s
most prestigious, industrial research and
development (R&D) and technology
nucleus.  The wvalley also provides
development, production, and marketing
support services for innovation that
originates from academic research,
but under business environment. It is
being set up to provide infrastructure
for industrial R&D to flourish in the
Kingdom. It will mainly consist of six
entities, namely:

1. King Abdullah Bin
Science Park (KASP)

2. Sultan Bin Abdulaziz Science and
Technology Center (SciTech)

Abdulaziz

Innovation Center

3
4. Technical and Business Incubator
5. Liaison Office

6

Consultancy Services Center (CSC)

Mission of DTV is to provide total busi-
ness environments that inspire people to
excel and make available a focal point



for industrial R&D and technical inno-
vation in the Kingdom and the region
in general. It is designed similar to the
leading international facilities at Singa-
pore, Hong Kong, Cambridge, Oxford,
Aston, Warwick, Cambridge, Aberdeen,
St. Louis, Purdue, North Carolina and
Silicon Valley.

Flourishing landscaped surroundings
will create the ideal ambience and
environment where innovations trans-
form into successful business ventures.
It is expected that value-added services
plus recreational activities will add to
the vibrancy and networking amongst
tenants in the valley community. Simply,
it could be said that DTV has “a local
mission with a global vision”.

Major corporations such as Schlum-
berger, USA, Intel Corp., USA,
Yokogawa, Japan, Aker Solutions,
Norway, and others share such mutu-
ally beneficial relationships with DTV.
Academia support from KFUPM will
serve as a catalyst in this R&D bee hive.
Other leading technological and scien-
tific institutions in the area can also be
fully utilized.

Objectives of Dhahran Techno-Valley

e Commercialization of research, both
in terms of focusing the university’s
endeavors towards commercially
feasible areas of study as well as
minimizing the transition period
between technological
and its commercial deployment.

the Kingdom to the
community as a

innovation

e Presenting
international
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significant player in  high-end
research and innovation programs.

e Providing a strong point of presence
for major international companies
and enterprises; thereby channeling
world-class technology and practice
into local and regional businesses.

e Providing incubator programs to
promote emerging small-businesses
and enterprises with the much-needed
technical, financial and administrative
support.

e Utilizing the industrial presence
for the benefit of students, thereby
providing

e Generating employment opportunities
for students during their course of
study and upon graduation, and
thus contributing to these business
enterprises.

Expected Role of Commercial
Companies at DTV

The role of the valley should go beyond
that of day-to-day operation of the
companies, in terms of strategic issues
dealing with oil production, economics,
energy water and environment, and
most importantly address technical and
socio-economic problems of our soci-
eties. One can cite examples of giant
companies like, Microsoft, Intel, GM,
General Electric, Shell Oil Companies
which are dealing not only with their
core businesses, but are also spending a
significant amount of R&D money in the
areas not directly relevant to their main
activities. For example, these companies
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are extensively spending R&D resources
for areas such as education, health care,
energy and environment, etc.

We in the Kingdom need to further move
from consumer-oriented society to the
society that care more towards Quality
Education and R&D culture to tackle
issues related to Water, Energy and Envi-
ronment. We have to encourage local
small-scale industry to be more competi-
tive in an international competitive
environment especially after becoming
a member in WTO. A sense of respon-
sibility needs to be created in our future
generation to develop professionally
to meet the emerging challenges of our
society.

R&D spending is essential for the devel-
opment of new innovative technologies,
which in turn leads to greater produc-
tivity and economic success. Looking at
the current situation and level of R&D
support can give an accurate assessment
on the expected future outcomes. Orga-
nization of Economic Cooperation and
Development (OECD) countries spend
on average about 2.0% of their GDP on

Major national companies have a pivotal
role to play in order to meet the forth-
coming challenges of our societal issues
dealing with both technological and
socio-economic problems. It is pleasing
to realize the awareness and willing-
ness of the leaders of these companies
toward supporting R&D activities in the
Kingdom.

This awareness and support; which is
sometimes vividly expressed in the
strategic plans of these companies;
is the driving force that would help
DTV reaches its objectives and impact
on the national economy. KFUPM is
also committed to fulfilling its duties.
Fostering a strategic alliance with
the industry is a prerequisite for this
endeavor. DTV is a major challenge
that the university has undertaken. We
are confident that our leaders in the
industrial sector are in agreement with
us on this issue. Together we can move
forward in developing a science and
technology base society. Together we
can be more effective and successful in
shaping our future.

R&D. The developed
countries spend much
more. For example,
Korea spends 2.7%, the
US spends 2.9% and
Japan 3.5% of their GDP
on R&D activities. This
is in sharp contrast with
the R&D expenditure
in the Arab countries
which ranges from 0.05

to 0.40% of their GDP.

Dhahran Techno-Valley — A Local Mission With A Global Vision
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King Abdullah Sultan Bin Abdulaziz
Bin Abdulaziz Science Science & Technology
Park (KASP) Center (SciTech)

Technical and
Business Incubator

Dhahran
Techno Valley

/o \

Innovation Center

Liaison Office

Consultancy Services
Center (CSC)

Partners & Tenants:

Schlumberger, USA
Yokogawa, Japan
Ingenia Polymers, USA
Inter Corp, USA
Arabian Fuel Tech, SA
Naizek, SA
MSSAK, SA
Al-Malaz Group, SA
Futureware Techn., SA
Aker Kaverner, Norway
e —

=] =

e

\ o Intel Lab

Companies at DTV:

In-Line:

Saudi Aramco, SA (3 Centers)
Halliburton

TENARIS

GE, USA

Amiantite, SA

Microsoft, USA

In-Q-Tel, USA

Total Petrochemicals, France
Power well services, SA
Teclusion, SA

Alzahid Group, SA

Alturki Group, SA

Gilanis, USA
Euroconsultants Greece

Yokogawa Building
(Under Construction) /
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GRADUATE PROGRAMS IN
COMPUTER ENGINEERING

The Department of  Computer
Engineering offers two M.S. programs,
namely, M.S. in Computer Engineering
and M.S. in Computer Networks. Details
of these programs are given below.
The Department offers a Ph.D. program
also in collaboration with the Information
& Computer Science Department.
The details of this Ph.D. program are
given under the ICS Department.

M.S. PROGRAM IN
COMPUTER ENGINEERING

INTRODUCTION

The increased interaction between
computing and communication in recent
years is changing the landscape of
computer engineering. There is now an
obvious shift in the role of computers
from that of only computation to that
of manipulation and communication of
information. Computer networks and
communications have revolutionized
the way many industries conduct their
business over cyberspace. We are truly
witnessing major moves into the infor-
mation society.

This shift brings with it new opportuni-
ties, but also new challenges. One of
the main challenges is that computer
engineering now covers a wide range
of multidisciplinary topics, such as
computer networks and communication,
VLSI, hardware and software co-design,
distributed and real time system design,

data as well as multimedia communica-
tion, wireless networks and supercom-
puters.

The envisioned role of computer engi-
neering is to study, analyze and utilize
the interaction between its fast changing
disciplines; hardware, software, and
application domains. It is this fact that
really differentiates the fast growing
Computer Engineering field from the
field of Electrical Engineering and that of
Computer Science.

PROGRAM REQUIREMENT
AND PLAN

The Computer Engineering MS program
has three main elements. The first is the
core courses, which establish the neces-
sary common competence level for all
students. The core courses are designed
to equip students with sufficient knowl-
edge to embark on a more in-depth
study of any specific aspect of computer
engineering. The second is the elec-
tive courses, which build upon the core.
Students choose three COE electives
in addition to two technical electives to
further broaden their horizon in graduate
level courses (in COE, or related disci-
plines). The third component of the
curriculum is the thesis.

A typical program plan will take two
years to be completed by a full-time
student. The plan calls for at least one
full semester to be dedicated to the thesis
research work
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Requirement of the MS Program in Computer Engineering

/
Number of Program Credit Hours 24

Number of Thesis Credit Hours 6

Core Courses

COE Electives

Technical Electives

Seminar

N

Three COE Core Courses

COE 501: Computer Architecture

COE 540: Computer Networks

COE 561: Digital System Design and Synthesis

Three COE Electives from the Graduate
Computer Engineering Course list

Two Graduate-Level Technical Elective Courses

COE 599: Seminar

J

Curriculum Design

Graduate COE courses have been grouped
into the following four Computer Engi-
neering areas

U Computer Architecture, and

Parallel & Distributed Computing

U VLSI, Digital Systems Design &
Automation

U Computer Networks

U Computer Systems and
Applications

To ensure breadth of coverage, students
are required to take three core courses one
from each of the first three major areas:

COE 501 Computer Architecture, COE
540 Computer Networks, and COE 561
Digital Systems Design and Synthesis.
These courses cover, at an advanced
level, the underlying key aspects of the
above-identified major COE areas.

Students enrolled in the program must
also satisfactorily pass three COE elec-
tive courses. Students may select these
courses from course lists of the above
four COE areas.

Students are also required to pass two
other elective courses that may be
chosen from outside the COE department
according to the approved degree plan.
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ACADEMIC PROGRAM

All candidates for the MS degree in Computer Engineering must satisfy the overall
requirements of KFUPM in addition to the following:

1 All students enrolled in the MS program in Computer Engineering are required
to complete 24-semester-credit hours of graduate courses, (not including thesis).
These courses should be selected from the student’s program of study which has
been approved by the Graduate Committee, the Department Chairman, and the
Deanship of Graduate Studies.

2 Three core courses (9 semester credit hours) are required of all students:

COE 501:

Computer Architecture (3-0-3)
COE 540:

Computer Networks (3-0-3)
COE 561:

Digital System Design and Synthesis (3-0-3)

3 Three COE graduate-level electives to be chosen from the following 4 subject
areas of Computer Engineering. Students are allowed to take up to four courses,
including the corresponding core course, from any of the first three subject areas.
For the network area, it should be noted that network courses with ICS or CSE
prefixes would count towards this upper bound. An ICS or CSE course is con-
sidered as a network course if it is listed in the Network courses in the COE-ICS
joint Network MS Program.

Computer Architecture and Parallel Processing Systems
COE 502  Parallel Processing Architecture
COE 503  Message Passing Multiprocessing Systems
COE 504  Heterogeneous Computing
COE 505  Fault Tolerant Computer Systems
COE 509  Special Topics in Architecture and parallel processing.

Computer Networks Area
COE 541  Local and Metropolitan Area Networks
COE 542  High-Speed Networks
COE 543  Mobile Computing and Wireless Networks
COE 549  Special Topics in Computer Networking Technologies
CSE 551 Computer and Network Security
CSE 552 Network Management
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CSE 553 Fault Tolerance and Reliability in Computer Networks

CSE 554 Modeling and Analysis of Computer Networks

CSE 555 Protocol Engineering

CSE 559 Special Topics in Computer Network Design and Management

Digital System Design and Automation
COE 562  VLSI System Design
COE 566  VLSI ASIC Design
COE 567  Digital System Modeling and Verification
COE 571  Digital System Testing
COE 572  Computer-Aided Design of Digital Systems
COE 579  Special Topics in Digital Systems Design and Automation

Computer Systems and Applications
COE 584  Robotics
COE 585  Switching Theory
COE 586  Computer Arithmetic
COE 587  Performance Evaluation and Analysis
COE 588  Modeling and Simulation
COE 589  Special Topics in Computer Systems and Applications
COE 591  Neural Networks
COE 592  Human Computer Interface Engineering
COE 593  Multimedia
COE 594  DSP Systems and Architectures
COE 595  Hardware/Software Co-design of Embedded Systems
COE 596  Intelligent Computing
COE 597  Real Time Systems

4 The two elective courses may be selected from within or outside the COE
Department according to the approved degree plan. With the approval of the COE
department, up to two senior undergraduate 400 level COE courses may be taken
in place of the two elective courses when recommended by the student advisor.
The total credit hours of elective courses taken from outside the COE Department
should not exceed six.

5 The student must complete a thesis on an approved topic in Computer
Engineering under the supervision of his graduate thesis committee.

6 The student should present a seminar that describes recent research findings in
Computer Engineering as well as attend the technical seminar series organized
by the COE department. This requirement is satisfied by the zero-credit hours
seminar course COE 599 (1-0-0).
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Degree Plan for the M.S. Program in Computer Engineering

¢ . A
Course No. Title LT LB CR

First Semester

COE 5xx COE Core |
COE 5xx COE Core 11
COE 5xx COE Elective I

o | W W W
S o o O
o | W W W

Second Semester

COE 5xx COE Core IIT
COE 5xx COE Elective II
XXX 5xx Elective Course |

o | W W W
S o O O
o W W W

Third Semester

COE 5xx COE Elective II1 3 0 3
XXX 5xx Elective Course II 3 0 3
COE 599 Seminar 1 0 0
7 0 6
Fourth Semester
COE 610 MS Thesis Work 0 0 6
\Total Credit Hours 30 D

The two XXX xxx electives may be taken from the graduate courses from within or outside the Computer
Engineering Department according to the approved degree plan. Students must obtain departmental

approval for the selected courses.
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COURSE DESCRIPTION

COE 501 Computer Architecture (3-0-3)

Classification of computer systems, architectural developments, computer performance.
Linear and nonlinear pipeline design, instruction and arithmetic pipeline, superscalar.
Memory hierarchy, cache and virtual memory, cache coherence, memory system
performance. Parallel architectures, performance measures, SIMD and MIMD
architectures, interconnection networks. The students are expected to carry out research
projects in related field of studies.

Equivalent to: ICS 536
Prerequisite: COE 308 or Equivalent.

COE 502 Parallel Processing Architectures (3-0-3)

Introduction to parallel processing architecture, sequential, parallel, pipelined, and
dataflow architectures. Vectorization methods, optimization, and performance.
Interconnection networks, routing, complexity, and performance. Small-scale,
medium-scale, and large-scale multiprocessors. Data-parallel paradigm and techniques.
Multithreaded architectures and programming. The students are expected to carry out
research projects in related field of studies.

Prerequisite: COE 308 or Equivalent.

COE 503 Message Passing Multiprocessing Systems (3-0-3)

Introduction to message passing multiprocessor systems. Message communication
models and their correctness. Message passing system architecture & languages.
Architectural support for message passing. Processor time allocation. Inter module
message communication. Real time applications of message passing systems. Future
trends and new technologies. The students are expected to carry out research projects
in related field of studies.

Prerequisite: COE 344 or Equivalent.
COE 504 Heterogeneous Computing (3-0-3)

Taxonomy of heterogeneous computing. Introduction to mixed-mode and multimode
heterogeneous systems. Network heterogeneous computing: design issues, architecture,
programming paradigm and environment, mapping, load balancing and scheduling.
Applications and Case studies. The students are expected to carry out research projects
in related field of studies.

Prerequisite: COE 308 or Equivalent.
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COE 505 Fault Tolerant Computer Systems (3-0-3)

Fundamental concepts in the theory of reliable computer systems Design. Hardware
and software reliability techniques. Evaluation of fault-tolerant computer systems. The
practice of reliable system design. Case studies. Fault-tolerant multiprocessor design.
The students are expected to carry out research projects in related field of studies.

Prerequisite: COE 308 or Equivalent.

COE 509 Special Topics in Computer Architecture and PP (3-0-3)

Advanced topics selected from current issues in Computer Architecture and Parallel &
Distributed Systems.

Prerequisite: Graduate Standing.

COE 540 Computer Networks (3-0-3)

Computer Networking concepts. Basic Terminology; Protocols; Communication
Architectures; OSI Reference Model; Protocol suites. Data Link Layer; ARQ
Strategies; Analysis of ARQ Strategies. Multi-access communication. Introduction to
ATM. Delay Models in Data Networks; Introduction to performance analysis; Little’s
Theorem; Single queue models; Network of queues. Network layer. Routing in Data
Networks. Flow and Congestion Control. Transport layer. Application Layers.

Equivalent to: EE 674
Prerequisite: COE 344 or ICS 343 or Consent of Instructor.

COE 541 Local and Metropolitan Area Networks (3-0-3)

Protocols and Network Architectures. Various Technologies for Local and Metropolitan
Area Networks (LANs and MANSs). Classes of LANs and MANs. LAN and MAN
design issues and Standards. LAN and MAN performance modeling and analysis.
Internetworking. Examples of LANs and MANSs. Case studies. Emerging LAN/MAN
technologies.

Prerequisite: COE 540 or Consent of Instructor.

COE 542 High-Speed Networks (3-0-3)

Protocols and Network Architecture. Local high speed networks. Broadband
Metropolitan and Wide Area Networks. Impact of high speed on communication
protocols and networks. Fiber optic networks. Design and performance issues of high
speed networks. Standard high speed protocols and networks. Examples of high speed
networks. Case studies. Emerging technologies for high speed networks.

Prerequisite: COE 540 or Consent of Instructor.
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COE 543 Mobile Computing and Wireless Networks (3-0-3)

Introduction to mobile computing and wireless networks. Designing computer
networks to support computer mobility. Wireless network architecture and
ad-hoc networks. Mobility standards, e.g. mobile IP. Mobility systems issues
(e.g. performance &bandwidth). Quality of Service guarantees, reliability, and security
in mobile computing environment. Access protocols for wireless networks.

Prerequisite: COE 540 or Consent of Instructor.

COE 549 Special Topics in Computer Networking Technologies (3-0-3)
State-of-the-art topics from the areas of various transmission technologies.

Prerequisite: Consent of Instructor.

COE 561 Digital System Design & Synthesis (3-0-3)

Digital system design methodologies. Hardware Description Languages (HDLs).
System design, modeling and verification at various levels of abstraction. Introduction
to testing: Fault models and test generation strategies, DFT and BIST. Delay
models and timing verification. Principles of High-Level Synthesis (HLS)-internal
representation (DFG, SFG, etc); scheduling, allocation and binding. Controller and
data path synthesis. Introduction to physical Design, logic synthesis and technology

mapping.
Prerequisite: COE 308 or Equivalent.

COE 562 VLSI System Design (3-0-3)

Review: The MOS transistor, transistor sizing, circuit layout, static versus dynamic
logic, combinational and sequential logic. Deep submicron device models and scaling,
interconnect models. Clocking strategies, clock skew, setup, hold & propagation
delays, self-timed logic, I/O design. Dynamic characteristics of MOS circuits: effects
of signal slew rate on propagation delay. Dynamic logic circuits: domino, CVSL,
charge sharing. Design considerations of regular structures: ROM’s, PLA’s, adder and
multiplier architectures. CAD tools for layout and design capture. CMOS memories:
architecture, design constraints. ROM, SRAM and DRAM cells. Single and double-
ended bit line sensing. Multiport register files. The course is project-oriented stressing
the use of CAD tools through class projects.

Prerequisite: COE 360 or Equivalent.
COE 566 VLSI ASIC Design (3-0-3)

Review: MOS transistor, transistor sizing, circuit layout, and static versus dynamic
logic. MOS logic optimization of delay and area. ASIC design methodologies, full
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custom versus semi-custom. ASIC library design, cell characterization, design area
and delay. Standard-cell design methodology, propagation delay, design area, critical
path, placement and routing of cells, design optimization and back annotation. Gate
arrays and silicon compilers. Programmable ASICs, programmable logic cells, and
programmable I/O, programmable interconnect. Hardware description languages,
technology mapping and synthesis. Test techniques of ASICs, fault models, boundary
scan and DFT. The course emphasizes hands on experience through the use of
available design tools for the design of ASIC VLSI.

Prerequisite: COE 360 or Equivalent.

COE 567 Digital System Modeling & Verification (3-0-3)

Introduction and approaches to digital system verification. Simulation versus Formal
verification. Levels of hardware modeling (circuit, switch, gate, RTL, and Behavioral
levels). Logic, RTL, and Behavioral level simulation. Principle of Formal hardware
modeling and verification. Mathematical logic (First order logic, Higher Order Logic,
Temporal Logic). Abstraction mechanisms for hardware verification. Automated
theorem provers. Verification using Specific Calculus. Formal verification versus
formal synthesis. Future trends in hardware verification.

Prerequisite: Consent of Instructor.

COE 571 Digital System Testing (3-0-3)

Issue of VLSI testing, test Economics. Fault models: Transistor level faults, Single and
Multiple stuck at faults, Bridging faults, Functional faults, Delay faults. Automatic Test
Pattern Generation for Combinational logic: Path sensitization, D-algorithm, Critical
path, PODEM, FAN, CMOS testing. Sequential logic testing. Design For Testability.
Built-in Self-test (BIST). Functional testing, Testing of regular architectures,
Testability measures. Delay testing. Testing of systems on chip.

Prerequisite: (COE 308 and COE 360) or Equivalent.

COE 572 Computer-Aided Design of Digital Systems (3-0-3)

The VLSI Design Process. Layout Styles. Graph and Circuit Partitioning.
Floorplanning Approaches. Placement Heuristics. Routing: Maze Routing, Line
Search Algorithms, Channel Routing and Global Routing. Layout Generation. Layout
Editors and Compaction.

Prerequisite: (COE 360 and ICS 353) or Equivalent.



Compurter ENGINEERING | 103

COE 579 Special Topics in Digital Sys. Design and Automation (3-0-3)

Advanced topics selected from current issues in the area of digital system design and
automation.

Prerequisite: Consent of Instructor.

COE 584 Robotics (3-0-3)

Morphological structures of robotics systems. Design and analysis of motion
coordination systems for robot arms, geometric and variational approaches. Robot
languages and programming, effector and object levels. Trajectory planning and
collision avoidance. Force sensing and compliance. Robotic vision and intelligence.
Space robotics and remotely controlled robotic systems.

Equivalent to: SE 532 and EE603
Prerequisite: COE 305 or Equivalent.

COE 585 Switching Theory (3-0-3)

Review of Switching Algebra, Complex Gates, Boolean Algebra, Multiple-Valued
Logic, Switch Network, Transient Analysis, Symmetric Functions, Unate Functions,
Threshold Functions, Multiple-Output Network, Programmable Arrays, Fault Models,
Test sets, Multi-Stage Networks, Sequential-Circuit Analysis, Finite-state Machines,
Multiple-Pulse and Non-Pulse Circuits, Asynchronous Circuit Design.

Prerequisite: COE 308 or Equivalent.

COE 586 Computer Arithmetic (3-0-3)

Fixed point arithmetic: addition, subtraction, multiplication, division, fixed point
ALUs. Floating point arithmetic: normalization, rounding, addition, subtraction,
multiplication, division, floating point ALU. Modeling of Arithmetic Processors.
Elementary functions. Nonconventional Number Systems.

Prerequisite: COE 308 or Equivalent.

COE 587 Performance Evaluation and Analysis (3-0-3)

Simulation of the functions of a computer systems, Analytical and stochastic methods of
performance, Graph models for multiprocessors and parallel processing. Performance
measures. Performance evaluation techniques. Application areas. The modeling cycle.
Flow analysis. Bottleneck analysis. Hierarchical modeling. Case studies.

Equivalent to: ICS 532
Prerequisite: STAT 319 or Equivalent.
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COE 588 Modeling and Simulation (3-0-3)

The simulation cycle. Discrete-event simulation approaches. Probability and statistics
in simulation. Random number generation. Building valid and credible simulation
models. Output data analysis. Simulation software. Distributed and parallel simulation.
Applications to computer systems. Case studies.

Equivalent to: ICS 533, SE518

Prerequisite: 1CS 202, STAT 319 or SE 205 or Consent of Instructor.

COE 589 Special Topics in Computer Systems and Applications (3-0-3)

Advanced selected topics in computer systems and applications.

Prerequisite: Graduate standing and Consent of Instructor.

COE 591 Neural Networks (3-0-3)

Fundamental concepts of neural computing. Terminology. Main neural networks
architecture  single/multilayer  perceptrons, feedback (recurrent)/feedforward
information flow; and their supervised/unsupervised learning models. Backpropagation,
self -organizing, adaptive resonance, auto/heteroassociation neural memory models.
Neurocomputing implementation, applications, performance evaluation. Literature
survey of the most recent neural networks development.

Equivalent to: ICS 586 and EE560

Prerequisite: Graduate standing and Consent of Instructor.

COE 592 Human Computer Interface (HCI) Engineering (3-0-3)

Components of Human Computer Interaction, Human - Computer interaction theories,
Mental Models, Conceptual Models, Principles and Methods of User-Centered Design,
User-information processing capabilities and limitations, Graphics User-Interface GUI,
Guidelines, Prototyping, Standards, Evaluation.

Equivalent to: SE 569

Prerequisite: Graduate standing and Consent of Instructor.

COE 593 Multimedia (3-0-3)

Time-Frequency Representation, Predictive Coding, Speech Analysis and Synthesis,
Image Understanding and Modeling, Image Compression Techniques, Color Models
and Color Applications, 3-D Representation, [llumination Models, Graphics Systems,
MPEG Standards, Video Compression, Video Conferencing.

Equivalent to: ICS 538

Prerequisite: Graduate standing and Consent of Instructor.
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COE 594 DSP Systems and Architectures (3-0-3)

Classification of DSP Functional Units, Programmable DSP Architectures, Video
Processors, Fine Grain Image Processors, Application Specific DSP Architectures,
DSP Linear Array Architectures and their Synthesis, Mapping of DSP Algorithms,
Algorithmic and Architectural Transformation for DSP, VLIW DSP Architectures,
Multimedia Processor Architectures, Memory Architecture for DSPs, Programmability
of Advanced Architectures.

Prerequisite: COE 308 or Equivalent.

COE 595 Hardware/Software Co-design of Embedded Systems (3-0-3)

Embedded System Design Considerations, Classical Design Methods, co-representation,
Performance Modeling, Co-design Trade-offs, Functional Decomposition, Partitioning,
Design methodologies, Co-design Environments, Abstract Models, Recent Techniques
in Co-design, Case Studies.

Prerequisite: COE 308 or Equivalent.

COE 596 Intelligent Computing (3-0-3)

Prepositional Logic, Predicate Logic, Modal Logic, Context-dependant computations,
Situated Representation, Spatial-Temporal Knowledge, Spatial-Temporal Models,
Spatial-temporal Reasoning, Situated Concepts, Situated Logic, Situated Decision
Making, Architectures for Intelligent Computing, Case Studies.

Prerequisite: Graduate standing and Consent of Instructor.

COE 597 Real Time Systems (3-0-3)

Introduction, System Specifications and Architecture, Modeling and Analysis with
Time Constraints, Real-Time Systems Design, Performance metrics, Performance
evaluation under extreme conditions, Hardware/Software trade-off for Real Time
Systems, Applications and Case Studies.

Prerequisite: Graduate standing and Consent of Instructor.
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COE 599 Seminar (1-0-0)

Graduate students are required to attend the seminars by faculty members, visiting
scholars, and fellow graduate students. Additionally, each student must present at least
one seminar on a timely research topic. Among other things, this course is designed
to give the students an overview of research in COE, and a familiarity with research
methodology, journals and professional societies in his discipline. Graded on a Pass or
Fail basis.

Prerequisite: Graduate standing.

COE 610 Computer Engineering Master Thesis (0-0-6)

The student has to undertake and complete a research topic under the supervision
of a faculty member in order to probe in depth a specific problem in Computer
Engineering.

Prerequisite: COE 599.




M.S. PROGRAM IN
COMPUTER NETWORKS

This program is offered jointly by the
Department of Computer Engineering
and Department of Information &
Computer Science

The joint program on Computer Networks
has been designed to give a balanced
curriculum that covers three complemen-
tary areas in Computer Networks:

1. Technology group courses that
will be offered mainly by the COE
department

2. Distributed and Software courses
that will be offered mainly by the
ICS department program

3. Design and management courses
that can be offered by either depart-
ment, and will be double listed.

The curriculum includes a core course
from each of these arecas. These courses
cover, at an advanced level, the under-
lying key aspects of computer networks,
their design and the software issues.

Computer ENGINEERING
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PROGRAM MANAGEMENT

The proposed joint program on Computer
Networks will be managed in an identical
manner to that practiced in the manage-
ment of the already approved joint Ph.D.
Program that is offered jointly by the
same two departments. Each student will
register in one of the two departments.
The student will be awarded the Degree of
Computer Networks by his home depart-
ment. A joint committee with members
from the two departments will administer
issues related to the joint program and
will report to the two department in an
identical manner to that practiced in the
administration of the current joint Ph.D.
program.

ADMISSION REQUIREMENTS

Applicants for the joint MS program
on Computer Networks must hold a BS
degree in Computer Science, Computer
Engineering, or its equivalent from a
reputable university. In addition, all appli-
cants must satisfy the general admission
requirements of the Graduate School.

]
k]
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ACADEMIC PROGRAM

In addition to the KFUPM requirements, all candidates for the MS degree in Computer
Networks must satisfy the following requirements:

1. All students enrolled in the proposed MS program in Computer networks are
required to complete 24-semester-credit hours of courses, (not including thesis)
for graduate credits. These courses should be selected from his program of study
which has been approved by his Graduate Committee, the Department Chairman,
and the Dean of Deanship of Graduate Studies.

2. There are three required core courses in this program:

COE 540: Computer Communication Networks (3-0-3)
CSE 550: Computer Network Design (3-0-3)
ICS 571:  Client Server Programming (3-0-3)

3. Five elective courses (15 semester credit hours) are to be chosen from graduate
level courses as follows:

A. Three electives must be chosen from the following three areas of the Computer

Networks:

Network Technology

COE 541: Local and Metropolitan Area Networks (3-0-3)
COE 542: High-Speed Networks (3-0-3)
COE 543: Mobile Computing and Wireless Networks......................... (3-0-3)
CSE 554: Modeling and Analysis of Computer Networks............. (3-0-3)

COE 549: Special Topics in Computer Networking Technologies... (3-0-3)

Network Design and Management
CSE 551:  Computer and Network Security (3-0-3)

CSE 552: Network Management (3-0-3)
CSE 553: Fault Tolerance and Reliability in Computer Networks.. (3-0-3)

CSE 559: Special Topics in Computer Network Design and

Management (3-0-3)
Network Software and Protocols
ICS 572:  Distributed Computing (3-0-3)
ICS 573:  High Performance Computing (3-0-3)

CSE 555:  Protocol Engineering (3-0-3)
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ICS 575:  Application Development for Internet Based Services... (3-0-3)

ICS 579:  Special Topics in
Computer Network Software and Protocols................... (3-0-3)

B. Two electives to be selected from a list of approved graduate courses from
within or outside the Computer Engineering Department, and Information and
Computer Science Department, provided the student’s advisor also approves
these two courses. Moreover, the total credit hours of electives courses taken
by a student from departments other than the two Departments mentioned
above should not exceed six.

4. In addition to the course requirements described above, a student must satisfy the
thesis requirement. He should complete a thesis on an approved topic in Com-
puter Networks under the supervision of his graduate thesis committee.

5. The student should present a seminar that describes new research findings in
Computer Networks.

6. The student should satisfy any special conditions (such as some remedial courses
satisfactorily), connected with his admission.

T
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Degree Plan for the M.S. Program in Computer Networks
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/C0urse # Title LT LB CR\
First Semester
CSE/COE/ICS 5xx Network Core I 3 0 3
CSE/COE/ICS 5xx Network Core 11 3 0 3
CSE/COE/ICS 5xx Network Elective [ 3 0 3
COE 599/ICS 599 Seminar 1 0 0
10 0 9
Second Semester
CSE/COE/ICS 5xx Network Core III 3 0 3
CSE/COE/ICS 5xx Network Elective 11 3 0 3
XXX XXX Elective Course I 3 0 3
XXX XXX Elective Course I 3 0 3
12 0 12
Third Semester
CSE/COE/ICS 5xx Network Elective I11 3 0 3
COE 610/ICS 610 MS Thesis Work 0 0 IP
3 0 3
Fourth Semester
COE 610/ICS 610 MS Thesis Work 0 0 6
0 0 6
\Total Credit Hours 30/

The two XXX xxx Electives are to be taken from the graduate courses from within or outside the

Computer Engineering Department and Information and Computer Science Department according to the

approved degree plan. See Appendix A for a list of possible course from outside the two departments.
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COURSE DESCRIPTION

CSE 550 Computer Network Design (3-0-3)

Types of computer networks: LANs, VLANs, and WANs. Routing algorithms and
routing protocols. The network development life cycle. Network analysis and design
methodology. Network design issues: Manageability; Node placement and sizing;
Link topology and sizing; Routing; Reliability. Data in support of network design.
Structured enterprise network design. Hierarchical tree network design: Terminal
assignment; Concentrator location. Mesh topology optimization. Traffic flow analysis.
Analysis of loss and delay in networks. Network reliability issues.

Prerequisite: (COE 540 and (ICS 353 or Equivalent)) or Consent of Instructor.

CSE 551 Computer and Network Security (3-0-3)

Principles and practice of network and internetwork security. Mathematical principles
of cryptography and data security. Conventional and modern crypto systems. Secure
communication protocols. Authentication and Digital Signatures. Secure [P and SSL.
Modern applications like digital cash and secure distributed computing. Operational
aspects of computer and network security.

Prerequisite: (COE 540 and Good Math Background) or Consent of Instructor.

CSE 552 Network Management (3-0-3)

Management Protocols. Remote Management. Configuration for Data Collection.
Monitoring and Reconfiguration. Operational Issues in Managing Heterogeneous
Networks under Different Operating Systems.

Prerequisite: (COE 540 and (ICS 431 or Equivalent)) or Consent of Instructor.

CSE 553 Fault Tolerance and Reliability in Computer Networks (3-0-3)

Fundamental concepts in the theory of reliable computer systems design. Hardware and
software reliability techniques. Evaluation of fault-tolerant computer communication
systems. The practices of reliable system design. Case studies. Fault-tolerant topology
design. Computer networks reliability and fault-toler-ance. Fault tolerant high-speed
networks.

Prerequisite: (COE 540 and (ICS 431 or Equivalent)) or Consent of Instructor.
CSE 554 Modeling and Analysis of Computer Networks (3-0-3)

Modeling. General concepts. Performance measures. Performance evaluation
techniques. Model Validation. Introduction to Queuing Networks and Stochastic
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Processes. Simulation. The modeling cycle. Queuing network modeling. Flow analysis.
Bottleneck analysis. Hierarchical modeling. Introduction to Analysis driven Design.
Case studies with applications to different aspects of computer network systems.

Prerequisite: COE 540 or Consent of Instructor.

CSE 555 Protocol Engineering (3-0-3)

Protocols and languages. Protocol structure. Structured protocol design. Fundamentals
of Protocol Engineering. Specification and modeling. State Machines and Reachability
Analysis. Formulation of desirable properties of protocols. Formal Logic and
Deduction. Verification techniques. Formal description languages. Protocol synthesis.
Protocol Design. Validation and conformance testing. Computer aided design tools
for protocol engineering (simulation and validation tools). A major project involving
comprehensive design and verification of a non-trivial protocol.

Prerequisite: (COE 540 and (ICS 252 or Equivalent)) or Consent of Instructor.

CSE 559 Special Topics in Computer Network Design and Management (3-0-3)

State of art topics from the areas of various computer network design and management,
security and reliability.

Prerequisite: Consent of Instructor.
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INTRODUCTION

The proliferation and the ever-increasing
dependencies on computers have initi-
ated the need for new developments in
Information & Computer Science to fuel
the advances in almost every area of our
lives, from nanotechnology to biotech-
nology, and from business to education.
This makes Information & Computer
Science one of the most exiting disci-
plines to study and has generated a long
term demand for experts in the field
of Information & Computer Science
throughout the world. The Computer
Science Master Program in the Informa-
tion & Computer Science Department
at KFUPM is established to meet such
demand in Saudi Arabia.

The Department of Information & Com-
puter Science at KFUPM has a wide
range of graduate program offerings, all
of which are intended to be challenging
and dedicated to the evolution of Com-
puter Science. The Computer Science
Program at KFUPM came into exis-
tence in 1982. In 1986, the Department
of Information & Computer Science
became one of the three departments of
the newly established College of Com-
puter Sciences & Engineering. The other
two departments are Computer Engineer-
ing and Systems Engineering.

The Computer Science Master Program
was established to provide the advanced
knowledge in all fields related to com-
puter and information sciences such
as programming languages, software
engineering, computer networks, com-
puter and network security, information

Information & Compurter Science

systems, distributed systems, artificial
intelligence, and theoretical computer
science. The Program is designed to sup-
port academic and professional interests
covering both theoretical and practical
aspects.

The main objectives of the graduate
programs are the following:

* To provide information & computer
professionals needed in the country’s
development plans.

» To prepare students for further
research in their field of
specialization.

» To provide specialized expertise
through which advanced
technologies and their applications
can be enhanced, transferred, and
utilized.

COMPUTING FACILITIES

The main departmental hardware re-
sources are utilized in various teaching
and research laboratories.

DATABASE LAB

The aim of this lab is mainly to serve
students and support their research in
the field of databases and related areas.
This lab is equipped Linux, windows,
and Intel XEON multi-core processors
machines. Though some of the work
is performed through widely available
open-source frameworks and libraries,
several propriety software packages and
state-of-the-art database software and
tools are also available at the research-
er’s disposals



SECURITY LAB

The security research lab was established
in 2005 and is used for conducting vari-
ety of research experiments related to
computer and network security. The
lab is equipped with numerous state-
of-the-art security network appliances
which include Cisco firewalls, IPS, rout-
ers, switches, network taps, rogue WiFi
AP in addition to Linux and Windows
machines with uni- and multi-core pro-
cessors. The lab also has many com-
mercial and open-source software utili-
ties related to application and network
security auditing, penetration testing,
software reverse engineering, password
cracking, metasploit framework, Snort
IDS, rootkits, and AV products.

GRAPHICS AND VISUALIZATION
LAB

Visualization research lab provides
equipment and facilities to support
research by graduate student and faculty
members. Research in Visualization and
Human Computer Interface (HCI) are
the primary fields this lab serves. The
lab is equipped with high-end visual
and graphic computing systems with
dual Quad-Core processor, high memory
workstation with high-end SLI-ready
multiple Graphic Processing Units. The
configuration provides the ideal environ-
ment to develop high-level and low-level
graphics code and test visualizations of
large data.
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COMPUTER NETWORK LAB

The computer network lab is aimed to
support undergraduate and graduate
students with their teaching as well as
research material. The lab is a suitable
environment for students to carry learn
and investigate network features such
as VLANs, STP, VoIP, Security, Layer
3 routing, Etherchannels, trunking, etc.
This lab has a capacity of 30 PCs along
with Routers, Switches, and Hubs.

SOFTWARE ENGEERING LAB

The software engineering lab provides
a teaching and research environment to
undergraduate and graduate students to
conduct high-quality experiments and
research in software engineering related
areas such software metrics and measure-
ment , software design, empirical soft-
ware engineering, and software quality
predictive models. The lab is equipped
with Linux and Windows machines with
uni- and multi-core processors. The lab
is also equipped with many popular soft-
ware engineering software and tools.

SYSTEMS LAB

The aim of the Systems Laboratory is
to provide teaching and research sup-
port for systems related undergraduate
and graduate students. In particular, it
provides tools for courses on operating
systems, compilers, and other system
software topics. The lab consists of a
LINUX installation server and a number
of other machines. The machines here
are primarily used to experiment with
system software.
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MULTIMEDIA LAB

This lab is used by faculty, graduate stu-
dents, and senior undergraduates work-
ing on research and development of mul-
timedia & hypermedia applications such
as computer-based learning, games, and
reference systems. The lab has several
state-of-the-art PC based workstations
with multimedia equipment, color scan-
ner, video and audio card.

ARTIFICIAL INTELLIGENCE LAB

The Artificial Intelligence Lab is a multi-
faceted research facility being used for
research on natural language processing,
knowledge representation, Expert system
tools and applications, and other aspects
of Artificial Intelligence. In addition to
the software packages and tools, the lab
includes several workstations, and sev-
eral state-of-the-art PCs.

PC LAB

The Personal Computer Lab has more
than ninety state-of-the-art PCs which are
networked to the College of Computer
Science & Engineering network. The PC
lab provides Dual Quad-Core processor,
high memory workstations. The configu-
ration provides the ideal environment for
graduate students to use Windows-based
applications, terminal sessions to con-
nect to UNIX/LINUX machines, as well
as Electronic mail service linking to the
rest of the world.
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GRADUATE PROGRAMS IN
COMPUTER SCIENCES

The Department of Information &
Computer Science offers two graduate
programs: M.S. in Computer Science

and Ph.D. in Computer Science &
Engineering (The Ph.D. program
is offered in collaboration with the

Computer Engineering Department).
Details of these two programs are given
below.

M.S. PROGRAM IN
COMPUTER SCIENCE

1. ADMISSION REQUIREMENTS

In addition to the minimum admis-
sion requirements set by the Deanship
of Graduate Studies, all MS applicants
should have a satisfactory background
in the following core areas of computer
science: Data Structures, Computer
Organization, Algorithms, Programming
Languages, Database Systems, Com-
puter Networks, Operating Systems,
and Software Engineering. Unsatisfac-
tory background in any of these areas
is considered a deficiency. Provisional
admission may be granted to otherwise
qualified students with core background
deficiencies.  Students with deficien-
cies must take the appropriate course(s)
at KFUPM. Such deficiencies cannot
exceed four courses, and all such courses
must be completed with a grade of B or
better before a change of status to regu-
lar is realized.
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2. ACADEMIC PROGRAM

All candidates for the MS degree in Computer Science must satisfy the overall
requirements of KFUPM in addition to the following:

1

All students enrolled in the revised M.S. program are required to successfully
complete 30 credit-hours of coursework and a thesis. The coursework must
include a total of 24 credit hours and a thesis of 6 credit-hours.

The coursework must consist of 8 courses (3 credits each). Four of these eight
courses must be core courses to satisfy the breadth requirement. The remaining
four courses are elective courses. All of these courses must be of either the 500
or 600 level.

The four core courses must be taken as follows:
« ICS 553 (required by all students).

- The other three core courses must be taken such that each course is from a
different subject area. The qualified subject areas and their qualified core
courses are as follows:

Subject Area Core Course

ICS 511, ICS 512, ICS 513,
ICS 514, ICS 515

ICS 531, ICS 532, ICS 533,
ICS 535, ICS 536

Net-Centric Computing |[ICS 570
Artificial Intelligence ICS 581, ICS 583, ICS 584

Software Engineering

Systems

The four elective courses must include at least two ICS courses. Under certain
conditions, courses carrying identification codes in the 400 level may be taken
for graduate credit (towards a Master’s program only). No more than two (2)
courses of 400 level may be counted for credit towards the requirements of an
advanced degree. These two courses must be approved by the student’s graduate
committee, the Department chairman, and the Dean of Graduate Studies.

Other elective courses can be graduate-level courses from Departments of related
disciplines such as COE, SE, MATH, and EE. Graduate courses from other
Departments are also allowed. Students must seek ICS Departmental approval
prior to taking any non-ICS elective courses.

Students are required to attend and pass ICS 599 Seminar course which carries
no credit hours.
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7 Each student must complete the ICS 610 Thesis of 6 credit hours on an approved

research topic under the supervision of his graduate thesis committee.

8 The approved thesis research topic must be related to a subject area in which the

student has taken at least two graduate courses.

9 A cumulative and major GPA of 3.0 or better must be maintained in all graduate

and deficiency courses.

10 All requirements of the Master’s degree for a full-time student must be com-

pleted during a total elapsed period of three calendar years.

3. Degree Plan for the M.S. Program in Computer Science

/COURSE # TITLE LT LB CR\
First Semester
ICS 553 Advanced Computer Algorithms 3 0 3
ICS 5XX ICS Core ] 3 0 3
ICS 5XX ICS Elective I 3 0 3
9 0 9
Second Semester
ICS 5XX ICS Core II 3 0 3
ICS 5XX ICS Core III 3 0 3
XXX XXX  Free Elective I 3 0 3
9 0 9
Third Semester
ICS 5XX ICS Elective II 3 0 3
XXX XXX Free Elective II 3 0 3
ICS 599 Seminar 1 0 0
7 0 6
Fourth Semester
ICS 610 Thesis 0 0 6
Gotal Credit Hours: 30 )

(1) ICS Core I, 11, and III must be chosen according to item 3 of Academic Program section.

(2) A free elective (XXX XXX) can be selected from courses within or outside the ICS department

according to the approved degree plan. ICS departmental approval is required for non-ICS courses.

(3) Any CSE course is considered as an ICS elective.
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COURSE DESCRIPTION
Area 1: SOFTWARE ENGINEERING

ICS 511 Principles of Software Engineering (3-0-3)

Software Requirements: Modern SRS for Enterprise Application and Performance-
Critical Systems. Software Process: Personal Software Process, Team Software
Process. Software Design: Architecture Tradeoff Analysis, Enterprise Architecture,
COTS Architecture, Service Oriented Architecture, RAD. Software Planning: Soft-
ware Acquisition, Software Engineering Measurement and Analysis (SEMA). Soft-
ware Quality Assurance: 6-Sigma. Software Integration: Enterprise Application Inte-
gration, COTS Integration.

Prerequisite: 1CS 413 or Equivalent

ICS 512 Software Requirements Engineering (3-0-3)

The course gives state of the art and state of the practice in software requirements
engineering.  In-depth research-oriented study of methods, tools, notations, and
validation techniques for the analysis, specification, prototyping, and maintenance of
software requirements. Topics include study of object-oriented requirements modeling,
using state of the art modeling techniques such as the Unified Modeling Language
(UML). The course work includes a project investigating or applying approaches to
requirements engineering.

Prerequisite: 1CS 413 or Equivalent

ICS 513 Software Design (3-0-3)

Concepts and methods for the architectural design of large-scale software systems.
Fundamental design concepts and design notations are introduced. Several design
methods are presented and compared. In-depth research-oriented study of object-
oriented analysis and design modeling using state of the art modeling techniques such
as Unified Modeling Language (UML). Students participate in a group project on
object-oriented software design.

Prerequisite: 1CS 413 or Equivalent

ICS 514 Software Validation, Verification, and Quality Assurance (3-0-3)

In-depth research-oriented study of Verification and Validation throughout the
development lifecycle. Techniques for validation and verification. Quality assurance at
the requirements and design phases. Software testing at the unit, module, subsystem,
and system levels. Automatic and manual techniques for generating and validating test
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data. Testing process: static vs. dynamic analysis, functional testing, inspections, and
reliability assessment.

Prerequisite: 1CS 413 or Equivalent

ICS 515 Software Project Management (3-0-3)

Lifecycle and process models; process metrics; planning for a software project;
mechanisms for monitoring and controlling schedule, budget, quality, and productivity;
and leadership, motivation, and team building. Topics cover quantitative models of
the software lifecycle, process improvement techniques, cost-effectiveness analysis in
software engineering, multiple-goal decision analysis, uncertainty and risk analysis,
software cost estimation, software engineering metrics; and quantitative lifecycle
management techniques.

Prerequisite: ICS 413 or Equivalent

ICS 519 Special Topics in Software Engineering (3-0-3)

Advanced topics selected from current journals of Software Engineering that deal with
theoretical development or applications in the field. Topic include: Reusable Software
Architectures, Software Engineering, Experimentation, Concurrent Software Systems,
Software Metrics Software Engineering for the World Wide Web, Formal Methods and
Models in Software Engineering, etc.

Prerequisite: Consent of Instructor

Area 2: SYSTEMS

ICS 531 Advanced Operating Systems (3-0-3)

Structural design aspects of an operating system: process model, inter-process
communication, synchronization mechanisms, resource management, and scheduling.
Protection issues. Implementation issues of modern operating systems. Distributed
operating systems. Deadlock detection, recovery, and avoidance. Case studies.
Project(s).

Prerequisite: 1CS 431 or Equivalent
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ICS 532 Performance Analysis & Evaluation (3-0-3)

Performance measures. Modeling methodologies: queuing models, graph models,
dataflow models, and Petrinet models. Mathematical models of computer systems: CPU
and computer subsystems such as memory and disks. Bottleneck analysis. Modeling
multi-server systems. Model validation methods. Case studies. Project(s).

Equivalent to: COE 587
Prerequisite: STAT 319 or Equivalent

ICS 533 Modeling and Simulation of Computing Systems (3-0-3)

Basic probability and statistics. Review of discrete-event simulation tools and
methodologies.  Simulation languages. Random Number generation. Developing
Simulation Models. Simulation Validation. Output Data Analysis. Applications to
computer systems. Project(s).

Equivalent to: COE 588
Prerequisite: STAT 319 or Equivalent

ICS 535 Design and Implementation of Programming Languages (3-0-3)

Principles of functional, imperative, object-oriented and logic programming languages.
Semantic specification including axiomatic, operational and denotational semantics.
Fundamentals of type systems such as abstract data types, polymorphism, and inference.
Concurrent systems. Case studies of contemporary programming languages.

Prerequisite: 1CS 313 or Equivalent

ICS 536 Real-Time Systems (3-0-3)

Overview of real-time systems. Design and implementation issues. System interfacing
basics. Embedded software design constraints under size, performance, and reliability.
Software timing and functional validation. Applications and case studies of real-time
hardware and software systems.

Equivalent to: COE 597
Prerequisite: 1CS 431 or Equivalent

ICS 539 Special Topics in Systems (3-0-3)

Advanced topics selected from current journals in the field that deal with theoretical
development and applications of computer systems.

Prerequisite: Consent of Instructor
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Area 3: THEORY

ICS 552 Theory of Computation (3-0-3)

Introduction to various models of computation. Machines, languages and grammars.
Turing-computability. Universal Turing Machines. Recursive functions. Church’s thesis.
Godel’s completeness and incompleteness theorems. Closure properties and complexity
classes of languages. Decidability, undecidability and partial decidability.

Prerequisite: ICS 353 or Equivalent

ICS 553 Advanced Computer Algorithms (3-0-3)

Review of RAM model of computation, complexity measures of time and space. Graph
Algorithms for minimum spanning trees, shortest paths, matroids, the planar separator
theorem. Planarity and planarization. network flow algorithms. Graph matching and
coloring. Establishing lower bounds. NP Completeness: Cook’s theorem. Various
complexity classes and their relationships. Techniques for establishing completeness.
Approximation and probabilistic algorithms to NP-hard problems.

Prerequisite: ICS 353 or Equivalent

ICS 554 Applied Combinatorics and Graph Theory (3-0-3)

A study of combinatorial and graphical techniques for complexity analysis including
generating functions, recurrence relations, Polya’s theory of counting, planar directed
and undirected graphs, NP complete problems. Application of these techniques to
analysis of algorithms in graph theory.

Prerequisite: ICS 553

ICS 555 Data Security and Encryption (3-0-3)

Mathematical principles of cryptography and data security. A detailed study of
conventional and modern cryptosystems. Zero knowledge protocols. Information
theory, Number theory, complexity theory concepts and their applications to
cryptography.

Prerequisite: Consent of Instructor

ICS 556 Parallel Algorithms (3-0-3)

Introduction to parallel computational models (PRAM, Meshes, Trees, Hypercubes,
Shuffle-Exchange, Mesh-of-Trees) and complexity measures. Parallel algorithms design
techniques: divide-and-conquer, parallel prefix, pointer jumping, list ranking, Euler’s
path technique, and ear decomposition. Parallel algorithms for selection, merging,
sorting, searching, and graph problems. Computational geometry. Graph embedding.
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Parallel computational complexity: equivalence of Boolean circuits and the PRAM
models, the NC class, and P-complete problems.

Prerequisite: 1CS 553

ICS 559 Special Topics in Theoretical Computer Science (3-0-3)

Advanced topics selected from current journals of Theoretical Computer Science that
deal with theoretical development or applications of computer systems.

Prerequisite: Consent of Instructor.

Area 4: NET-CENTRIC COMPUTING

ICS 570 Advanced Computer Networking (3-0-3)

Examination of modern computer networking and data communications. Contemporary
concepts, facilities, practices, implementations, and issues. Data Link and media access
layer protocols. Introduction to Gigabit Ethernet, ATM and Frame Relay. Protocols of
TCP/IP suite. IP routing, flow and congestion control. Application Layer. Introduction
to modeling and analysis of data networks: Queueing theory, Little’s Law, Single
Queues, and Jackson Networks.

Equivalent to: COE 540 or EE 674
Prerequisite: 1CS 432 or Equivalent

ICS 571 Client Server Programming (3-0-3)

Introduction to Clients, Servers, and Protocols. Client-Server Architectures. Software
Architectures for Clients and Servers. Network and Operating System Support for
Client-Server Applications. Programming language support. Standard interfaces and
APIL. Examples of clients and servers for several popular protocols such as X, POP3,
news, ftp, and http. Project(s).

Prerequisite: (ICS 570 and ICS 431) or Consent of Instructor

ICS 572 Distributed Computing (3-0-3)

Introduction to parallel and distributed computation models. Mapping a parallel solution
to a distributed computing platform. Programming issues. Operating system support for
distributed computing. Message passing environments such as PVM and MPI. Load
balancing. Migration. Agent architectures. Performance and complexity measures.
Services. Service driven design of distributed applications. Timing and Synchronization.
Remote procedure invocation. Project(s).

Prerequisite: (ICS 570 and ICS 431) or Consent of Instructor
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ICS 573 High-Performance Computing (3-0-3)

Theory and practice of parallel computing. Analytical models of parallelism and
performance evaluation. Parallel architectures. Software tools for parallel programming.
Design and implementation methodologies for parallel high performance applications.
Design, analysis, and implementation of parallel solutions for various scientific
problems such as linear algebraic problems, fast Fourier transform, Monte Carlo
techniques, boundary value problems, finite element techniques, and iterative systems.
Project(s).

Prerequisite: (ICS 353 or Equivalent) or Consent of Instructor

ICS 575 Application Development for Internet Based Services (3-0-3)

Application Development for Deployment over the WWW. Application protocols.
Connection and Session Objects. Authentication Services. Integrating Database
Services. Component Architectures. Scripting Languages. Modern applications and
application architectures such as Digital Cash and E-Commerce. Making use of the
state-of-art tools, a major project will be developed by the students.

Prerequisite: 1ICS 571

ICS 576 Concurrent and Parallel processing (3-0-3)

Concepts and foundation of parallel processing. Computational models. Parallel
algorithms. parallelization techniques. Parallel software characteristics and requirements:
languages, compilers, operating systems, and inter-process communication support.
Parallel computer architectures. Case studies. Project(s).

Prerequisite: 1CS 431 or Equivalent

ICS 579 Special Topics in Net-Centric Computing (3-0-3)

State-of-the-art topics from the general area of Computer Network Software and
Protocols.

Prerequisite: Consent of Instructor.

Area 5: ARTIFICIAL INTELLIGENCE

ICS 581 Advanced Artificial Intelligence (3-0-3)

This course introduces advanced issues and approaches of artificial intelligence
topics, including logic programming, computational learning theory, machine learning
(supervised, unsupervised, and reinforcement learning), search-oriented problem solving
techniques, computer perception and robotics, speech understanding, knowledgebase
systems and reasoning about Knowledge, planning and temporal reasoning, inference
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and theorem proving, reasoning under uncertainty, principles of intelligent agents,
reactive, goal-based, and utility-based agents.

Prerequisite: 1CS 381 or Consent of Instructor

ICS 582 Natural Language Processing (3-0-3)

This course examines a range of issues concerning computer systems that can process
human languages. Among the issues to be discussed are morphological and syntactic
processing, semantic interpretation, discourse processing and knowledge representation.
Components of a natural languages processing system, Natural language models:
Mathematical, psychological, Lexical, syntactic, and semantic analysis, Phrase-
structured grammars, Transformational grammars, Transition networks, Semantic
networks, Conceptual parsing, Conceptual dependency, Systemic and case grammars,
Scripts, plans and goals, Knowledge representation, Sentence generation. Course
projects give the students knowledge in how to use recent trends in Natural Language
Processing.

Prerequisite: 1CS 381 or Consent of Instructor

ICS 583 Pattern Recognition (3-0-3)

Introduction to pattern recognition, feature extraction, and classification. Bayesian
decision theory, maximum likelihood and Bayesian parameter estimation, Nonparametric
pattern classification techniques, density estimation. Pattern Classification using linear
discriminant functions. Unsupervised machine learning, clustering, vector quantization,
K-means. Various methods of pattern recognition, extraction methods, statistical
classification, various classifiers and case studies.

Prerequisite: Consent of the Instructor

ICS 584 Automated Theorem Proving (3-0-3)

Survey of proof theory and model theory of first-order predicate calculus, natural
deduction, Herbrand’s procedure, resolution methods, induction principles, rewrite
rules, theorem-provers for algebraic systems.

Prerequisite: Consent of the Instructor

ICS 585 Knowledge-Based Systems (3-0-3)

Overview of Artificial Intelligence disciplines. Architecture of expert systems: including
the structure of knowledge bases and the various knowledge representation methods,
inference engines and reasoning techniques, search and exploitation of domain-specific
knowledge through heuristics, knowledge acquisition. Discuss examples of expert
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systems shells, their capabilities and limitations. Assign projects in specific discipline
using available shells.

Prerequisite: ICS 581

ICS 586 Neural Networks (3-0-3)

Fundamental concept of neural computation. Main neural network models. Perceptions
and back-propagation, Hopfield and feedback models. Fault-tolerance in neural
networks. Parallel processing in neural networks. Potential and limitations of neural
networks. Applications of neural computing. Project(s).

Equivalent to: COE 591 and EE 560
Pre-requisites: ICS 581

ICS 589 Special Topics in Artificial Intelligence (3-0-3)

Advanced topics selected from current journals of Artificial Intelligence that deal with
theoretical development or applications of computer systems.

Prerequisite: Consent of Instructor

Area 6: APPLIED COMPUTING

ICS 541 Database Design and Implementation (3-0-3)

Database development life cycle. Data modeling. Database design theory. Query
processing. Concurrency control and transaction management. Recovery. Security.
Database applications: data warehousing, data mining, web pages, and others. Various
types of database systems: object relational, object-oriented, distributed, client/server,
and others. Current trends in database research. Project(s).

Prerequisite: 1CS 334 or Equivalent

ICS 542 Multimedia Computing (3-0-3)

Multimedia data representation and management in the context of content-based
retrieval, audio, image and video data representation, Information retrieval from text.
Content based retrieval of audio, image and video data, Similarity measures. Query
formulation and evaluation, Multi-dimensional indexing algorithms and data structures.
Multimedia compression. Multimedia data mining.

Equivalent to: COE 593
Prerequisite: Consent of Instructor
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ICS 543 Advanced Computer Graphics (3-0-3)

Graphics systems. Two dimensional concepts and methods. Geometrical
transformations. Modeling 3D scenes. Curve and surface design. Approaches to infinity.
Rendering faces for realism. Color theory. Visible-surface determination. Illumination
models and shading. Project(s).

Prerequisite: ICS 435 or Equivalent

ICS 544 E-Commerce Technologies (3-0-3)

Fundamentals of E-Commerce: B2B and B2C models. Internet networking: TCP/
IP, IIOP, SOAP. Internet Security: firewalls, viruses, hacking. Design issues of E-
Commerce: n-tier technology, Object Oriented paradigm such as Common Object
Request Broker Architecture and Component Object Model. Web Servers. Data
transactions between database servers and web servers using XML. Project(s).

Prerequisite: 1CS 313 or Equivalent

ICS 545 Arabic Computing (3-0-3)

Contemporary concepts and research in the field of Arabic Computing. Arabic
characteristics and standardization. Arabic systems and tools. Arabic programming
languages. Arabic character recognition. Arabic speech synthesis and recognition.
Natural Arabic processing.

Prerequisite: Consent of Instructor

ICS 549 Special Topics in Applied Computing (3-0-3)

Advanced topics selected from current journals on various IT and CS applications that
deal with theoretical and practical development in various enterprises.

Prerequisite: Consent of Instructor

OTHER COURSES
ICS 591 Independent Study (3-0-3)

The course can be taken under the supervision of a faculty member to conduct an in-
depth study of a subject.

Prerequisite: Consent of Instructor
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ICS 599 Seminar (1-0-0)

Graduate students are required to attend the seminars given by faculty members,
visiting scholars, and fellow graduate students. Additionally, each student must give
at least presentation on a timely research topic. Among other things, this course is
designed to give the student an overview of research, research methodology, journals
and professional societies. Graded on a Pass or Fail basis.

Prerequisite: Graduate standing

ICS 610 Master Thesis (0-0-6)

The student has to undertake and complete a research topic under the supervision of a
faculty member in order to probe in depth a specific problem in Computer Science.

Prerequisite: 1CS 599 or Consent of Instructor.




PH.D. PROGRAM IN
COMPUTER SCIENCE AND
ENGINEERING

Computer science and engineering (CSE)
is a discipline that covers all aspects
of design and integration of computer
systems. CSE is highly interdisciplinary,
in the sense that there is hardly any
branch of knowledge where computers
have not penetrated as major tools in
simplifying and obviating
well-understood, automated procedures.

low-level,

Computer science and engineering refers
to the study of theoretical computer
science, software engineering, languages
and systems, computer networks, parallel
and distributed systems, artificial intel-
ligence, computer architectures and
design, VLSI systems, and their applica-
tions.

The computer science and engineering
Ph.D. program prepares engineers and
scientists to carry out independent
research and to analyze, design, and
improve algorithmic and/or hardware
solutions to practical problems. It draws
on faculty from the Computer Engi-
neering and Computer Science Depart-
ments.

TEACHING AND RESEARCH
FACILITIES

Teaching and research are supported in
the College of Computer Sciences and
Engineering by a large heterogeneous
network of workstations, servers and
PCs that provide all standard IT facilities
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including data storage and backup, web
publishing, etc. to faculty and students
on 24 hour basis throughout the week.
Workstations are equipped with all major
office and scientific applications such
as MATLAB, OPNET, mentor graphics;
application development packages (IDEs)
and database applications. Currently
there are 20 labs equipped with 500
workstations. Most of the workstations
are based on the Intel dual core platform
for windows and Linux based labs, in
addition to 20 UNIX workstations based
on the SunFire platform.

The college promotes the use hetero-
geneous computing environment, SO
that students get trained on all major
computing platforms. Separate network/
computing domains are used for UNIX
and Windows network. The Windows
domain acts as a basis for adminis-
tering PC labs. Windows 2K3 operating
system is used on HP Proliant and Dell
PowerEdge servers for this purpose. The
UNIX domain hosts a traditional Unix-
based computing facility, with services
like UNIX based home directories, web
publishing and support for various Unix-
based applications and tools. The UNIX
setup consists of Solaris and Linux on
more than 20 servers which are based
on different hardware platforms such as
Sun Ultra Enterprise, SunFire, Sun Blade
Center, HP Proliant, Dell PowerEdge,
IBM Blade Center and IBM XSeries
servers. Storage servers are based on
advanced storage technologies, such as
NAS and SAN.
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The college has its own state-of-the-art
networking infrastructure with optical
fiber backbone and high speed Ethernet,
which employs modern routers and
switches to control the network traffic.

ADMISSION REQUIREMENTS

Applicants for the Ph.D. program in
Computer Science and Engineering
must hold an M.S. degree in Computer
science, Computer Engineering, or its
equivalent from a reputable university.
In addition, all applicants must satisfy
the general admission requirements of
the Graduate School.

ACADEMIC PROGRAM

The primary emphasis of the Ph.D.
program is to develop quality computer
professionals capable of serving as
faculty at various colleges and univer-
sities, advancing the state of the art in
their respective field of expertise, as well
as designing and integrating computer
systems for constructive use in society.

The Ph.D. degree in computer science
and engineering will be awarded to
candidates who successfully complete
all the requirements of the degree, which
consist of:

1. Completion of 30 credit hours of
course work with a GPA of at least
3.0 (on a scale of 4.0),
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2. Satisfactory performance in the
written and oral comprehensive
examinations,

3. Successful completion and defense
of original work documented as a
dissertation, and

4. Other requirements specified by the
Deanship of Graduate Studies.

The program provides specialization in
one of the following areas:

Area 1: Computation and Artificial

Intelligence,
Area 2: Languages and Systems,

Area 3: Parallel Processing and
Networking, and

Area 4: Computer Architecture and

VLSI.

A full-time Ph.D. student is expected
to spend about two years completing
his required course work. The disserta-
tion work is also expected to require
about two years. The maximum period
permitted for a full-time Ph.D. student to
complete the Ph.D. is 5 years and 7 years
for a part-time student. A student must
spend a minimum of one year in resi-
dence doing his Ph.D. dissertation work.
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CURRENT RESEARCH INTERESTS

Computer Science and Engineering faculty are actively involved in many contempo-
rary research areas in their fields. The current research interests of the faculty include:

Wireless and mobile computing (mesh, ad-hoc, and sensor networks); Network
design; Network performance analysis and evaluation; Network management;
Network resource management; Next generation networks; Pervasive computing;
Network topology control; Web service technology; Optical networks; Distributed
real-time systems; IT security systems, including biometrics and forensics;
Applied cryptography and steganography; Encryption and authentication
technologies; Computer network security; Autonomous intelligent systems
(Robotics); Multimedia systems; Computer vision; Access technology (smart
cards and RFID technology); Design and analysis of algorithms; Neural networks;
Software engineering; Machine learning; Natural language processing and
machine translation; Computer graphics; VLSI design automation; Synthesis and
verification of hardware systems; Testing, verification and design for testability;
Software-hardware co-design; Application-specific and mixed-signal Systems;
Systems on chips; Configurable computing; Parallel computing and distributed

processing; High performance architecture/processing; Fault-tolerant computing.
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COURSE REQUIREMENTS

The completion of at least 30 credit hours of course work beyond the M.S. course
work and beyond the remedial courses is required for all Ph.D. students. In addition to
the courses listed below, any COE 5xx, CSE 5xx, or ICS 5xx course can be counted
toward the required 30 credit hours given that no such course has been counted
towards the requirement of another degree. A list of these courses, classified by area,
is available at the COE and ICS departments.

Area 1: Computation and Artificial Intelligence
CSE 611  Approximation and Probabilistic Algorithms
CSE 612  Combinatorial Algorithms & Optimization
CSE 613  Computational Complexity
CSE 650  Advanced Neural Networks
CSE 651  Robotics Programming
CSE 652 Advanced Computer Vision

Area 2: Languages and Systems
CSE 620  Systems Development Methodologies
CSE 621  Information Systems Planning
CSE 622 Formal Derivation of Programs
CSE 630  Semantics of Programming Languages
CSE 631  Compiler Optimization
CSE 632 Distributed Operating Systems

Area 3: Parallel Processing and Networking
CSE 632  Distributed Operating Systems
CSE 640  Parallel Computation
CSE 641  Reliability and Fault Tolerance of Computer Systems
CSE 642  Computer Systems Performance
CSE 661  Parallel and Vector Architectures

Area 4: Computer Architecture and VLSI
CSE660  Non-Conventional Computer Arithmetic
CSE 661 Parallel and Vector Architectures
CSE 662 VLSI Array Processors
CSE 670 Design Issues of VLSI Programmable ASICs
CSE671 Silicon Compilation and High-level Synthesis
CSE672  Advanced Digital System Testing
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Should it be necessary for a student to take courses beyond this list, appropriate grad-
uate courses from other departments could be taken, at the discretion of the disserta-
tion advisor and the Joint Doctoral Program Committee.

Each student will have a major and a minor area of concentration. A major area must
be one of the four areas of specialization mentioned above. A minor area can be
selected by the student in consultation with his dissertation advisor. A minor area can
be from a single department or from a number of departments, if the topic is a coher-
ent one. It is recommended that the minor area should be selected keeping in view the
background of the student. It is desirable that a minor area be orthogonal and comple-
mentary to the major area.

Composition of Credit Requirements

Course Requirements Credit Hours
Two courses from each of 2 areas out of Areas 1-4 12

3 courses from one (dissertation) area 9

(at least two CSE 6XX courses)

3 other courses from minor area(s) 9
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Degree Plan for the Ph.D. Program in Computer Science and Engineering

\Total Credit Hours

(Course # Title LT LB CR\
First Semester
COE/ICS/CSE xxx  Course from Area A 3 0 3
COE/ICS/CSE xxx  Course from Area A 3 0 3
COE/ICS/CSE xxx  Course from Area B 3 0 3
COE/ICS/CSE xxx  Course from Area B 3 0 3
12 0 12
Second Semester
CSE 6xx Course 1 from Dissertation Area 3 0 3
CSE 6xx Course 2 from Dissertation Area 3 0 3
XXX xxx Course 1 from Minor Area 3 0 3
XXX xxx Course 2 from Minor Area 3 0 3
12 0 12
Third Semester
COE/ICS/CSE xxx  Course 3 from Dissertation Area 3 3
XXX xxx Course 3 from Minor Area
6 6
Comprehensive Examination
Fourth Semester
CSE 699 Seminar 1 0
CSE 710 Ph.D. Dissertation Work 0 1P
Fifth Semester
CSE 710 Ph.D. Dissertation Work 0 0 1P
Sixth Semester
CSE 710 Ph.D. Dissertation Work 1 0 12
42

*Only after completing deficiency courses will a student’s status be changed to “Regular Ph.D. student.”

The semesters are numbered after regular standing status is achieved.

IP: Dissertation in progress.
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COURSE DESCRIPTION

CSE 611 Approximation & Probabilistic Algorithms (3-0-3)

Approximation algorithms to combinatorial problems like scheduling, bin-packing,
knapsack, vertex cover, TSP, clique partitioning, graph compression, Steiner problem on
networks. Randomized algorithms: Monte-Carlo, Las-Vegas, and simulated annealing.
Genetic algorithms. Graph matching and applications. Network flows and applications.

Prerequisite: 1CS 553 or Consent of the Instructor

CSE 612 Combinatorial Algorithms & Optimization (3-0-3)

Representation and generation of combinatorial objects. Searching: exhaustive search
and its approximations and fast search techniques. Sorting and related problems. Graph
algorithms. Greedy method and the theory of materials. NP-Hard and NP-Complete
combinatorial problems.

Prerequisite: 1CS 554 or Consent of the Instructor

CSE 613 Computational Complexity (3-0-3)

Computational complexity. Time-space complexities. Speedup, hierarchy theorems.
Time-Space Tradeoff. Translational Lemmas. Gap and Union theorems. Intractable
problems — polynomial time and space. Theory of NP-Completeness — Classes P,
NP, Co-NP, PSPACE. Poly-Time and Log-Space transformations. Proof techniques for
establishing NP-Completeness. Turing Reducibilities and polynomial hierarchy. Using
NP-Completeness to Analyze problems. NP-Hardness. Introduction to Approximation
algorithms to hard problems.

Prerequisite: ICS 552 or Consent of the Instructor

CSE 620 Systems Development Methodologies (3-0-3)

Information analysis. Information systems planning. Various approaches to Systems
development: Participative, Prototyping, Phenomenological, Evolutionary, etc. Systems
development methodologies: Soft systems methodology, information engineering,
SSADM, ISAC, etc. Systems development environments. Deliverables. Project
management and control.

Prerequisite: ICS 513, 1CS 514, or Consent of the Instructor

CSE 621 Information Systems Planning (3-0-3)

Concepts of organizational planning. The Planning process. Computational support
for planning. Understanding information systems planning: functions, processes,
information groups, subject databases. Information systems planning methodologies.
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Information needs analysis. Strategic planning of information systems. IS planning
for competitive advantages. Students should complete an IS plan real life situation of
reasonable complexity as a term project.

Prerequisite: 1CS 513, ICS 514, or Consent of the Instructor (Students are expected
to have sufficient background in Information Systems planning)

CSE 622 Formal Derivation of Programs (3-0-3)

Predicate calculus. Program semantics of guarded commands. Postconditions and
specifications. Weakest preconditions. Weakest liberal preconditions. Loop invariants.
Termination and non-termination. Partial and total functions. Non-determinacy. Standard
techniques in program derivation. Examples of program derivation.

Prerequisite: Consent of the Instructor

CSE 630 Semantics of Programming Languages (3-0-3)

Formal methods for the description of programming languages. Operational, axiomatic
and denotational semantics, attribute grammar, two-level grammars. Fixed-point theory
of computation. Verification techniques.

Prerequisite: ICS 535 or Consent of the Instructor
CSE 631 Compiler Optimization (3-0-3)

Program optimization for speed and size. Reducing redundancy. Register allocation
optimization. Data flow analysis and code optimization. Fast optimization algorithms.
Optimization methods in existing compilers. Optimization problems for special
languages.

Prerequisite: Consent of the Instructor

CSE 632 Distributed Operating Systems (3-0-3)

Distributed system architectures and distributed processing. Communication primitives:
remote procedure call and message passing methods. Resource sharing. Distributed
deadlock management. Naming. Load balancing. Fault tolerance. File service.
Protection issues. Design issues. Projects on important aspects of distributed and
network operating systems. Case studies.

Prerequisite: ICS 571 or Consent of the Instructor

CSE 640 Parallel Computation (3-0-3)

Various Parallel Computation Models, such as: PRAM Models, CRCW, CREW,
ERCW, EREW. Simulations of PRAM models. Alternation. Boolean Circuits. Parallel



Information & Compurter Science 137

Computation Thesis. Cellular Automata. Parallel Complexity Measures; NC Class.
Simulations of Different Paralle] Computation Models.

Prerequisite: 1CS 556 or Consent of the Instructor

CSE 641 Reliability and Fault Tolerance of Computer Systems (3-0-3)

Reliability and fault-tolerance of computer networks such as FDDI, double loop,
hypercube, multi-stage interconnection network, multiprocessor systems, etc.
Reliable and fault-tolerant routing, Reliability evaluation algorithms, Availability and
survivability of computer systems, Reliability models of JPL-STAR, FTMP,

ESS No. 1, PLURIBUS, etc. Software fault tolerance and reliability. Projects using
network reliability evaluation tools such as SYREL, SHARPE and SPNP.

Prerequisite: COE 523 or Consent of the Instructor

CSE 642 Computer Systems Performance (3-0-3)

Queuing theory. Stochastic Petrinets and Markov Chains. Separable queuing networks.
Priority queuing systems. Evaluation studies: monitoring techniques, modeling methods
and model validation. Application of queuing theory to computer time-sharing &
multi-access systems, multiprocessor systems, interconnection networks. Computer
communication networks. Case studies of several distributed and network system
configurations.

Prerequisite: COE 532, SE 541, or Consent of the Instructor

CSE 650 Advanced Neural Networks (3-0-3)

Introduction to neural computation. Biological neurons. Fundamental concepts
behind various models of neural networks. Functional equivalence and convergence
properties of neural network models. Adaptation and learning in neural networks:
associative, competitive, inhibitory, and adaptive resonance models of learning. Back-
propagation, Hopfield Nets, Boltzmann machines, Cauchy machines, ART, and feature
map (Kohonen model). Cognitron and neocognitron. VLSI, optical, and software
implementations. Potentials and limitations of neural networks. Applications to vision,
speech, motor control and others. Projects.

Prerequisite: COE 580 or Consent of the Instructor



138 Information & Compurer Science

CSE 651 Robotics Programming (3-0-3)

Review of issues in robotics programming. In depth study of robotic programming
languages. Design and implementation of robotic programming languages and
environments. Single and multi-robot environments. Case studies. Project.

Prerequisite: COE 552 or Consent of the Instructor

CSE 652 Advanced Computer Vision (3-0-3)

The physics of vision and its computational modeling. Applications to Robot
vision. Image formation and sensing. Basic image processing: edge finding, image
segmentation, and texture analysis. Reflectometry: brightness, color and reflectance
map. Shape from shading. Photogrammetry and stereo. Motion fields and optic flow.
Passive navigation and structure from motion. Active vision. Representations, primer
sketch, 2.5-D map, 3D map. Human visual system.

Prerequisite: 1CS 581, 1CS 583, or Consent of the Instructor

CSE 660 Non-Conventional Computer Arithmetic (3-0-3)

Mixed base number systems. Negative base arithmetic. Logarithmic based arithmetic.
Residue number systems. P-adic numbers. Signed digit arithmetic. Representation of
Complex numbers. Relational number arithmetic. Examples.

Prerequisite: COE 522 or Consent of the Instructor

CSE 661 Parallel and Vector Architectures (3-0-3)

Parallel models of computation. Concept of pipelining at different levels of architecture.
Pipelined functional units. Pipelined vector processors. Vectorizing compilers and
software. Operating system support for vector scheduling and load balancing. Parallel
languages. Parallel algorithms. Concurrentization and Vectorization.

Prerequisite: 1CS 573 or Consent of the Instructor

CSE 662 VLSI Array Processors (3-0-3)

Impact of VLSI on computer architecture. Mapping algorithms onto array structures:
dependency graphs, signal flow graphs. Design and analysis of systolic arrays. Wave
front array processors. Retiming and systolicization. Implementation and verification of
array processors. Examples.

Prerequisite: COE 520 or Consent of the Instructor
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CSE 670 Design Issues of VLSI Programmable ASICs (3-0-3)

ASIC design methodologies. Programmable ASICS. Field Programmable Gate
Arrays: Architecture, Programming technologies, Design parameters and models.
FPGA technology mapping techniques, Routing techniques, Placement techniques and
Testability.

Prerequisite: COE 542 or Consent of the Instructor

CSE 671 Silicon Compilation and High-level Synthesis (3-0-3)

Levels of abstraction: behavioral, structural, and physical levels. Design description.
Module generation (functional cell generation, gate matrix layout, PLAs, etc.) and
Module optimization. High level synthesis: Intermediate forms (data flow and control
flow graphs), Scheduling algorithms, data flow and control flow synthesis, resource
allocation, and module binding. Knowledge based and expert system approach to
Design Automation.

Prerequisite: COE 542 or Consent of the Instructor

CSE 672 Advanced Digital System Testing (3-0-3)

Fault Modeling. Test Generation. Built-in test and Self-test concepts for hierarchical
circuit models. Complex microprocessors and semiconductor memories.

Prerequisite: COE 545 or Consent of the Instructor

CSE 690 Independent Study (3-0-3)

A specialized topic that may not be broad enough to be offered as a regular course. To
be arranged with the instructor.

Prerequisite: Consent of the Instructor

CSE 692 Special Topics in Computer Science (3-0-3)

Any state of the art topics or topics of recent interest in any areas in computer science
that may not fit well with the description of the previously mentioned courses.

Prerequisite: Consent of the Instructor

CSE 693 Special Topics in Computer Engineering (3-0-3)

Any state of the art topics or topics of recent interest in any areas in computer
engineering that may not fit well with the description of the previously mentioned
courses.

Prerequisite: Consent of the Instructor
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CSE 699 Seminar (1-0-0)

This involves attending the regular departmental seminars, presenting one’s work in
one of the seminars, and producing a final report to the satisfaction of the seminar co-
ordinator. This course carries no credit.

Prerequisite: Consent of the Instructor

CSE 710 Ph.D. Dissertation Work (0-0-12)

This is intended to document the effort that would have to be put into the original work
conducted by a potential Ph.D. aspirant.

Prerequisite: Ph.D. Candidacy
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INTRODUCTION

The Department of Systems Engineering,
King Fahd University of Petroleum &
Minerals offers graduate programs lead-
ing to the Master of Science and Doctor
of Philosophy in Systems Engineering.
The programs cover analysis, design and
control of engineering systems. Particular
attention is devoted to both the physical
processes involved and the components
of decision making in the industrial envi-
ronment.

The objective of the Systems Engineer-
ing programs is to prepare engineers who
can function well in large-scale, interdis-
ciplinary projects and who can do inde-
pendent research to analyze, improve,
design, and install engineering systems.
Then monitor and control to improve
systems productivity.

The programs reflect the importance of
interdisciplinary endeavors in the solu-
tion of real problems. The composition
of the faculty exhibits this aspect as does
the policy of admitting qualified students
from various technical backgrounds upon
completion of a B.S. and Master degrees.
Both programs have two options:

1. Automation and Control

2. Industrial Engineering and Opera-
tions Research.

The primary thrust of these options is
to graduate engineers who can carry out
modern automation technology tools of
industrial systems existing in all engi-
neering disciplines and industries such as
oil industry, petrochemical industry, steel
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industry, power systems etc., as well as
nonmanufacturing systems. At the Ph.D.
level, graduates should be able to con-
duct necessary research and development
work in process industries, government
ministries as well as military establish-
ments in addition to teaching at the Uni-
versity level.

1. AUTOMATION AND CONTROL

This option emphasizes the analysis,
design, synthesis, and optimization of
systems in order to provide the best means
of controlling their dynamic behavior to
produce specified outputs. Automation,
Control theory, Process control, etc. are
essential parts of the program.

2. INDUSTRIAL ENGINEERING
AND OPERATIONS RESEARCH

This option is concerned with the design,
optimization, installation, and improve-
ment of integrated systems of people,
materials, and equipments. In this option,
the scientific methods applied to deci-
sion-making, allocation of resources and
optimization of systems will be empha-
sized. Operations Research models and
techniques such as Linear Programming,
Non-Linear Programming, Dynamic
Programming, Queuing theory, Network,
Scheduling and Simulation are studied.
In the Industrial Engineering part, Qual-
ity, Reliability, Production and Inventory,
Maintenance, Human Factors and Work
Measurements are essential elements of
the program. The overall emphasis is to
integrate knowledge to operate, optimize,
and improve systems productivity.



TEACHING AND RESEARCH
FACILITIES

The College and the Department main-
tain well equipped laboratories. The
department has established a Computer
Control Laboratory Honeywell Distrib-
uted Computer Control, TDC-3000 and
a PC-based Process control laboratory.
Recently, the Instrumentation and Mea-
surement Laboratory and the Feedback
Control Laboratory have been upgraded
with very up-to-date equipment. The
department has also established another
laboratory in advanced instrumentation.
Additionally, the department established
a new system optimization laboratory
with personal computers, workstations,
access to the University Mainframe,
and equipped with the latest software
packages. Other laboratories are: Digital
Logic, Microprocessor-based System,
Analog Computer, Industrial Automa-
tion, Robotics and a Human Performance
Laboratory.

GRADUATE PROGRAMS IN
SYSTEMS ENGINEERING

The Department offers both M.S. and
Ph.D. in Systems Engineering in two
options, namely, Automation & Control
option and Industrial Engineering &
Operations Research option. Details of
these programs are given below.

Systems ENGINEERING
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DEPARTMENT ADMISSION
REQUIREMENTS

Graduates in engineering, Computer
Science and Mathematics from recog-
nized institutions are eligible to apply
for admission as regular students to the
Master’s Program provided they satisfy
the Graduate School admission require-
ments.

Graduate students with a Master degree
in the above-mentioned disciplines from
recognized institution are eligible for
admission to the Ph.D. provided they
satisfy the Graduate School admission
requirements.
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M.S. PROGRAM IN
SYSTEMS ENGINEERING

The program consists of a total of
30 credit hours: 12 credit hours of core
courses, 12 credit hours of elective
courses plus 6 credit hours of thesis. The
student must choose automation and con-
trol or industrial engineering and opera-
tions research as an option.

Lists of core courses for each option are
given below.

List A: Automation/Control Option
core courses

1. SE 507

2. SE 513

Linear Systems

Introduction to System
Identification

3. SE514
4. SE 543

Optimal Control

Stochastic Processes -1

List B: IE/OR Option core courses

1. SE 503 Linear Programming and
Applications -1

2. SE 508 Advanced Production
systems and Inventory
Control

3. SE 521 Nonlinear Programming
and Applications -1

4. SE 543 Stochastic Processes -1

An MS student is required to take four
core courses from the above lists. The
four courses must contain courses num-
ber 1 and 2 from his chosen option’s list
and at least one course from the other
option list.
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Also a student is required to take four
more elective courses. The policy for
selecting electives is as follows: at least
two of these electives should be taken
from the graduate offerings of the SE
department, while a maximum of two of
them may be taken outside the SE depart-
ment as free technical electives from the
colleges of CCSE, Engineering and Sci-
ences according to the approved degree
plan.




Systems ENGINEERING 145

Degree Plan for the M.S. Program in Systems Engineering

(Automation and Control option)

(Course # Title LT LB CR\
First Semester
SE 507 Linear Systems 3 0 3
SE 513 Modeling and System Identification I 3 0 3
SE  xxx Core Course from List B 3 0 3
9 0 9
Second Semester
SE xxx SE Elective I 3 0 3
SE  xxx Core Course from List A or B 3 0 3
XX xXxX Free Elective | 3 0 3
SE 599 Seminar 1 0 0
10 0 9
Third Semester
SE xxx SE Elective II 3 0 3
XX xxx Free Elective 11 3 0 3
6 0 6
Fourth Semester
SE 610 Thesis 0 0
0 0

\Total Credit Hours 30
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Degree Plan for the M.S. Program in Systems Engineering

(Industrial Engineering & Operations Research option)

/Course # Title LT LB CR\

First Semester

SE 503  Linear Programming & Applications-I 3 0 3

SE 508  Advanced Production Systems & Inventory Control 3 0 3

SE xxx Core Course from List A 3 0 3
9 0 9

Second Semester

SE xxx Core Course from List A or B 3 0 3

SE xxx SE Elective 1 3 0 3

XX xXxx Free Elective I 3 0 3
9 0 9

Third Semester

SE xxx SE Elective II 3 0 3

XX xxx Free Elective II 3 0 3

SE 599 Seminar 1 0 0
7 0 6

Fourth Semester

SE 610 Thesis 0 0 6
0 0 6

Total Credit Hours 30

\_ J




AUTOMATION AND CONTROL COURSES

SE 505 Real-Time Computer Systems 3-0-3
SE 507 Linear Systems 3-0-3
SE 509 Large Scale and Hierarchical Systems 3-0-3
SE 511  Computer-Aided Design 3-0-3
SE 512 Microprocessor Architecture and Interfacing 3-0-3
SE 513  Modeling and System Identification I 3-0-3
SE 514  Optimal Control 3-0-3
SE 515  Distributed Computer Control 3-0-3
SE 516 Microcomputer-Based Measurements 3-0-3
SE 517 Non-Linear System Theory 3-0-3
SE 518  Deterministic Modeling and Simulation 3-0-3
SE 524  Digital Signal Processing 3-0-3
SE 532 Industrial Robots 3-0-3
SE 537  Adaptive Control 3-0-3
SE 590 Special Topics in Systems Engineering 3-0-3

E ¢
E L
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INDUSTRIAL ENGINEERING AND OPERATIONS RESEARCH COURSES

Production and Quality Control

SE 508
SE 520
SE 529
SE 530
SE 531
SE 533
SE 534

Advanced Production system and Inventory Control...................
Analytical Methods in Facility Location and Layout.................

Advanced Maintenance Planning & Control

Computer-Aided Manufacturing

Systems Reliability / Maintainability

Advance Work Measurement Analysis

Advanced Quality Control

Operations Research

SE 501
SE 503
SE 521
SE 525
SE 527
SE 548
SE 570
SE 571

Survey of Operations Research Models and its Appls. ...

Linear Programming and Applications -1

Nonlinear Programming & Applications-I

Network Modeling and Algorithms

Decision Making

Sequencing and Scheduling

Optimization Methods for Engineering Design

Heuristic Search Methods

Simulation and Applied Probability

SE 518
SE 522
SE 523
SE 535
SE 541
SE 543

Deterministic Modeling and Simulation

Advance Stochastic Simulation

Forecasting Systems

Design of Experiments

Queuing Models and Theory-1

Stochastic Process - 1

Man—Machine Systems

SE 533
SE 536

Advanced Work Measurement & Analysis

Human Factors Engineering

3-0-3
3-0-3
3-0-3
3-0-3
3-0-3
3-0-3
3-0-3
3-0-3

3-0-3
3-0-3
3-0-3
3-0-3
3-0-3
3-0-3

3-0-3
3-0-3
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PH.D. PROGRAM IN SYSTEMS ENGINEERING

The Ph.D. Program consists of a total of 30 course credit hours: 21 credit hours taken
from the major area of specialization, 9 credit hours to be selected from other allied
areas or other departments (which constitute a minor), plus 12 credit hours of thesis.
The minimum time requirement to complete the Ph.D. is three years. The Ph.D. pro-
gram has two major areas of specialization:

1. Automation and Control
2. Industrial Engineering and Operations Research.

1. AUTOMATION AND CONTROL OPTION

In order to prepare the Ph.D. graduates to work in the rapidly developing fields of
Systems Science and Automation Technology, the Automation and Control Option is
structured to offer a wide selection of courses and seminars. The Ph.D. courses are
built on the M.S. courses, and are broadly clustered on the system-theory course area
and two application oriented course areas. The student course load requirement is a
minimum of 10 courses from the 500/600 level courses. A student may take up to
3 courses outside the department with the approval of his advisor.

Following is a brief description of the various course areas:

Systems & Control Theory
The purpose of this set of courses is to provide fundamentals of control and systems
theory. This set includes:
SE 507 Linear Control Systems
SE 509 Large Scale and Hierarchical Systems
SE 513 Modeling and System Identification I
SE 514  Optimal Control
SE 517 Nonlinear Systems Theory
SE 524  Digital Signal Processing
SE 537  Adaptive Control
SE 613 Modeling and System Identification II
SE 624  Advanced Techniques in Digital Signal Processing
SE 650 Theory of Robust Feedback Systems
SE 652 Input—Output Feedback Theory
SE 654 Advance Methods for Control System Synthesis
SE 658  Filtering and Estimation
SE 690  Special Topics in Systems and Control
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Robotics and Machine Intelligence

The objective here is to provide the foundations for study and research in the field of
Intelligent Automation Systems. Courses include:

SE 502
SE 508
SE 532
SE 632
SE 656
SE 660
SE 662
SE 666
SE 692

Industrial Automation

Advanced Production Systems & Inventory Control
Industrial Robots

Robot Arms Dynamics and Control

Speech Processing & Recognition

Artificial Intelligence and Expert Systems in Control
Image Processing and Pattern Recognition in Automation
Remote Control Systems

Special Topics in Robotics and Intelligent Systems.

Control Applications & Distributed Computer Control

The objective of this area is to provide the training and background to handle specific
applications which depend on the student’s interests and thesis. Courses include:

SE 505
SE 512
SE 515
SE 518
SE 522
SE 525
SE 530
SE 615
SE 668
SE 694

Real Time Computer Control Systems

Microprocessor Architecture and Interfacing
Distributed Computer Control

Deterministic Modeling and Simulation

Stochastic Simulation and Queuing Models

Network Modeling & Algorithm

Computer Aided Manufacturing

Distributed Process Control Systems

Guided Systems Control

Special Topics in Control Applications & DCS Systems.



Systems ENGINEERING

151
Degree Plan for the Ph.D. Program in Systems Engineering
(Automation & Control Option)
/Course # Title LT LB CR\
FIRST SEMESTER
SE S5xx Elective I- SE 3 0 3
SE 5xX Elective [I-  SE 3 0 3
SE 5xx Elective III- SE 3 0 3
9 0 9
SECOND SEMESTER
SE S5xx Elective IV - SE 3 0 3
SE S5xx Elective V- SE 3 0 3
SE 6xx Elective VI - SE 3 0 3
XXX 5xx Elective VII - (Minor area) 3 0 3
12 0 12
THIRD SEMESTER
SE 6xx Elective VIII - SE 3 0 3
XXX 5xx Elective IX — (Minor area) 3 0 3
XXX 5xx Elective X -  (Minor area) 3 0 3
9 0 9
FOURTH SEMESTER
SE 599 Seminar 1 0 0
SE 710 Ph.D. Dissertation 0 0 IP
FIFTH SEMESTER
SE 710 Ph. D. Dissertation (Continued) 0 0 [IP
SIXTH SEMESTER
SE 710 Ph. D. Dissertation (Continued) 0 0 12
1 0 12
Total Credit Hours 42
. J

IP: Dissertation in Progress



152 |

Systems ENGINEERING

2. INDUSTRIAL ENGINEERING & OPERATIONS RESEARCH OPTION

This option consists of three sub-areas. These sub-areas are: Operations Research &
Applications; Production & Quality Control; and Man—Machine Systems. The courses
in each area are built on the M.S. courses. A student is required to take a minimum
of 10 courses from 500/600 level courses. A student may take 3 courses outside the
department with the approval of his advisor. The following is a list of the various
courses in each area:

Operations Research & Applications

SE 501
SE 503
SE 520
SE 521
SE 522
SE 523
SE 525
SE 527
SE 541
SE 543
SE 548
SE 570
SE 571
SE 603
SE 621
SE 623
SE 625
SE 627
SE 641
SE 643
SE 651
SE 653
SE 657
SE 694

Survey of Operations Research Models and its Applications
Linear Programming and Applications-I
Analytical Methods in Facility Location
Non-Linear Programming and Applications-I
Advanced Stochastic Simulation

Forecasting Systems

Network Modeling & Algorithms
Decision-Making

Queuing Models and Theory-I

Stochastic Process-1

Theory of Scheduling

Optimization Methods for Engineering Design
Heuristic Search Methods

Linear Programming and Applications-II
Non-Linear Programming and Applications-II
Global Optimization Using Interval Analysis
Advanced Network Programming

Multiple Criteria Decision-Making

Queuing Models & Theory-11

Stochastic Process-II

Integer Programming

Dynamic Programming

Stochastic Programming

Special Topics in Operations Research
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Production and Quality Control

SE 502
SE 508
SE 529
SE 530
SE 531
SE 534
SE 535
SE 608
SE 659
SE 661
SE 663
SE 665
SE 693

Industrial Automation

Advanced Production System and Inventory Control
Advanced Maintenance Planning & Control
Computer-Aided Manufacturing

System Reliability and Maintainability

Advanced Quality Control

Design of Experiments

Advanced Production Systems

Advanced Material Management

Manufacturing Costs and Production Economics
Productivity Measurement, Evaluation, Planning, and Improvement
Advanced Manufacturing Processes

Special Topics in Production Systems & Quality Control

Man—Machine Systems

SE 533
SE 536
SE 567
SE 569
SE 636
SE 695

Advanced Work Measurement and Analysis
Human Factor Engineering-I

Work Physiology

Human Factor in Computing Systems
Human Factor Engineering-11

Special Topics in Man—Machine Systems
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Degree Plan for the Ph.D. Program in Systems Engineering
(Industrial Engineering & Operational Research Option)

4 N\
Course # Title LT LB CR
FIRST SEMESTER

SE 5XX Elective I - SE
SE 5xx Elective I - SE
SE 5xx Elective III - SE

o | W W W
SO o O
O | W W W

SECOND SEMESTER

SE 5xx Elective IV - SE

SE 5XxX Elective V- SE

SE 6xx Elective VI - SE

XXX  5xx Elective VII - (Minor area)

W W W W
SO O O O
W W W W

12 12
THIRD SEMESTER
SE 6xX Elective VIII - SE 3 0 3
XXX  5xx Elective IX - (Minor area) 3 0 3
XXX 5xx Elective X - (Minor area) 3 0 3
9 0 9
FOURTH SEMESTER
SE 599 Seminar 1 0
SE 710 Ph.D. Dissertation 0 0o IP
FIFTH SEMESTER
SE 710 Ph. D. Dissertation (Continued) 0 0 IP
SIXTH SEMESTER
SE 710 Ph. D. Dissertation (Continued) 0 0 12
12
Total Credit Hours 42

IP: Dissertation in Progress
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COURSE DESCRIPTION

SE 501 Introduction to Operations Research Models & its Application  (3-0-3)

The Linear programming problem. The simplex method. The transportation and
assignment models. Branch and bound and cutting planes algorithms for Integer
programming. Steepest descent, Introduction to unconstrained and constrained nonlinear
problem. Dynamic Programming. Introduction to Stochastic processes. Introduction
to single server queuing systems. Applications of the above models are emphasized
through formulation exercise Case studies, and term projects.

Prerequisite: Graduate Standing (Not open to Credit for SE Majors)

SE 502 Industrial Automation (3-0-3)

Industrial instrumentation: measurement techniques in industrial processes. Computer
data acquisition. NC and CNC machine tools. Computer process interfacing and
control. Feedback control systems. Group technology. Flexible manufacturing systems.
Automated assembly. Industrial robots. Computer-aided inspection and testing.
Automated factories. Case studies.

Prerequisites: Graduate Standing and SE 401

SE 503 Linear Programming and Applications-I (3-0-3)

Review of linear programming, revised simplex method, product form of the inverse,
duality, dual simplex method, primal dual simplex method, sensitivity analysis, parametric
programming, bounded variable linear programs, decomposition principle, classical
networks, shortest path problem, maximal flow problem, multicommodity networks.
Additional topics may be selected from complementarity, fractional programming and
computational efficiency of linear programming algorithms. Case studies.

Prerequisite: SE 303 or MATH 280 or equivalent

SE 505 Real-Time Computer Systems (3-0-3)

The course explores in detail the interrelationships between the architecture and systems
software of a modern minicomputer: configuration; real-time operating systems; memory
management; interactive editor, program scheduling; priority levels; swapping; input/
output control; resource management. Real time programming languages.

Prerequisite: Graduate Standing

SE 507 Linear Systems (3-0-3)

An integrated treatment of continuous linear systems and control theory. Both input/
output and state space methods are discussed with more emphasis on state space methods.
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Topics include: input/output and state space representations of dynamic systems.
Canonical forms, transformation, and equivalent systems. Stability/stabilizability,
controllability/reachability, and observability/detectability. State feedback controllers.
Full and reduced order observer. Output feedback controllers.

Prerequisite: Graduate Standing (crosslisted with EE 550)

SE 508 Advanced Production Systems and Inventory Control (3-0-3)

Analysis of production and inventory systems, forecasting, single and multi-period
deterministic inventory models, stochastic inventory models, deterministic and stochastic
production planning, Multistage and dynamic production planning models, MRP
systems, Pull, Push and Just-in-Time Systems.

Prerequisites: SE 402 or consent of instructor

SE 509 Large Scale and Hierarchical Systems (3-0-3)

Characteristic of large scale systems. Analysis and design procedures. Model aggregation.
Model perturbation. Time and frequency domain techniques. System de-composition and
multilevel optimization techniques. The maximum principle and Hamilton—Jacobi theory.
Linear regulator problem. Singular control. Open loop and closed loop hierarchical
control of continuous-time systems. Hierarchical control of discrete-time linear and
nonlinear systems.

Prerequisite: SE 435 or equivalent

SE 511 Computer Aided Design (3-0-3)

Geometric modeling. Engineering Analysis. Design Review and evaluation. Automated
drafting. Hardware in CAD. Computer graphics software. Functions of a graphics
package. Data base structure and content for CAD/CAM integration. Applications such
as (N/C, electronics design, piping, mechanical design, control system).

Prerequisite: Graduate Standing

SE 512 Microprocessor Architecture and Interfacing (3-0-3)

Microprocessor architecture. Memory. I/O interface components and their characteristics.
Designing Interface circuits. Interfacing to standard buses and peripherals. Interface
software design and implementation. Applications.

Prerequisite: SE 417 or equivalent

SE 513 Modeling and System Identification I (3-0-3)

Fundamentals of stochastic processes; review of modeling from the first principle
(energy/mass balance, momentum preservation etc.); process identification from step
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response, first, second and higher order processes; frequency response identification;
correlation methods; least squares identification; determining model orders; model
validation; recursive least squares identification; AR, MA modeling of system, linear
prediction; application and case studies.

Prerequisite: Gradaute Standing

SE 514 Optimal Control (3-0-3)

Performance measures for dynamic optimal control problems. Variational approach and
the maximum principle. Dynamic programming and Hamilton—Jacobi theory. Singular
control. Optimal control systems, e.g. minimum time, regulator, servo mechanisms,
minimum energy etc. Inter-active numerical techniques for finding optimal trajectories.
Case Studies.

Prerequisite: SE Graduate Standing, crosslisted with EE 552

SE 515 Distributed Computer Control (3-0-3)

Distributed control systems configuration. Communications networks. Operator Interface
Stations. Control algorithms in distributed control systems. Economic justification of
distributed control. Evaluation of distributed computer control systems. Microcomputer
control networks. Future trends in distributed computer control.

Prerequisite: SE 401 or equivalent

SE 516 Microcomputer-Based Measurement Techniques (3-0-3)

Principles of intelligent measurement devices. Special purpose sensors; installation;
maintenance. Analytical instrumentation: gas chromatography; mass spectroscopy;
infrared spectroscopy. Calibration. Industrial measurements such as online analysis of
process streams; weight; pH meters, engine monitoring and tuning; machine alignment;
noise and vibration. Inferential measurement. Estimation of efficiency, wear, fouling,
creep.

Prerequisite: SE 312 or consent of instructor

SE 517 Non-Linear System Theory (3-0-3)

Introduction to nonlinear systems. Phase plane techniques. describing function approach.
Liapunov method. Popov criterion. Hilbert spaces and nonlinear operators. Input/Output
feedback theory. Passivity and positivity of nonlinear operators. Circle criterion.
Multipliers and the small gain theorem. Robustness of feedback systems. Unbounded
operators. Applications.

Prerequisite: SE 435 or equivalent
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SE 518 Deterministic Modeling and Simulation (3-0-3)

Mathematical models and deterministic modeling generalities, model building
methodology for differential and difference equations (lumped processes); partial
differential equations (distributed processes). Methodology for model information
storage and integration. Support languages for simulation. Hardware trends and their
impact on simulation. Case studies.

Prerequisite: SE 301 or equivalent

SE 520 Analytical Methods in Facility Location and Layout (3-0-3)

Application of mathematical programming to the facility location, and layout. Point and
area location and layout problems in continuous discrete space are examined.

Prerequisite: SE 422 or equivalent

SE 521 Non-Linear Programming & Applications-I (3-0-3)

Formulation of engineering problems as nonlinear programs; Optimality conditions
for nonlinear programs; Algorithms for unconstrained optimization; algorithms for
constrained non-linear program; methods of feasible directions (Sequential unconstrained
minimization techniques), comparison of algorithms for nonlinear programs. Case
Studies.

Prerequisite: SE 305 or (MATH 280 and Advanced Calculus)

SE 522 Advanced Stochastic Simulation (3-0-3)

Fundamental concepts of mathematical and simulation models; efficient generation
of random variates, construction of discrete event simulation models, discussion of
available computer languages, variance reduction techniques, Jacknifying and classical
methods, output analysis.

Prerequisite: SE 405 or equivalent

SE 523 Forecasting Systems (3-0-3)

The course covers the nature, scope, and importance of forecasting, with techniques
for forecasting and time series analysis. Topics include regression, moving averages,
exponential smoothing, correlation and least square technique, analysis of forecast errors,
Box—Jenkins models and Bayesian methods in forecasting. The design of forecasting
systems will be emphasized with application oriented examples.

Prerequisite: Graduate Standing
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SE 524 Digital Signal Processing (3-0-3)

Review of 1-D time- and frequency-domain representation of signals and systems,
including sampling and reconstruction, convolution and correlation, DFT and FFT,
z-transforms and random signals. Transformation representation of LTI systems.
Digital filter (FIR and IIR) Design and structures. Analysis of finite-length effects in
Digital filters. Spectral Analysis, Introduction to multirate DSP. DSP applications and
hardware.

Prerequisite: SE 432 (or equivalent) or consent of Instructor.
Cross listed with 