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FALL QUARTER (20021)

April 29-September 12,2002

Fall Registration. Use telephone,
Student Information System, walk-in or
mail-in options. Students will be billed.*

August 29, 30
Move-in for new students

September 2

Move-in for returning students

E)e temger 5. .
y and événing classes begin
September 7

Saturday classes begin
September 12

Last date to drop/add courses
October 18

Last date to withdraw with

a "W" grade

November 13
Last day class

November 14
Reading day (no day classes)

November 16
Last Saturday class

November 15, 16, 18, 19, 20
Final exams—day classes

November 20
Last evening class

November 21-December 1
Fall/winter break

RIT
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2002-2003 Institute Calendar

WINTER QUARTER (20022)

October 21-December 9,2002

Winter Registration. Use telephone,
Student Information System, walk-in or
mail-in options. Students will be billed.*

December 2
Day and evening classes begin

December 7
Saturday classes begin

December 9

Last date to drop/add courses
December 21

Last day of classes before break
January 6, 2003

Day and evening classes resume
lanuary 11

Saturday classes resume

lanuary 24
Last date to withdraw with

Eetiftiagyantes

February 22
Last Saturday class

February 24, 25, 26, 27, 28
Final exams—day classes

February 28
Last evening class

March 1-March 9
Winter/spring break

SPRING QUARTER (20023)

lanuary 27-March 17,2003

Spring Registration. Use telephone,
Student Information System, walk-in or
mail-in options. Students will be billed.*

March 10

Day and evening classes begin
March 15

Saturday classes begin

March 17

Last date to drop/add courses

April 18
Last date to withdraw with

aW i grad
e
May 17

Last Saturday class

May 19, 20, 21, 22, 23
Final exams—day classes

May 23
Last evening class
May 23

Academic Convocation (7:30 p.m.)

U@%%‘Encement

May 25-|une 1
Spring/summer break

SUMMER QUARTER (20024)

April 21-June 9, 2003

Summer Registration. Use telephone,
Student Information System, walk-in or
mail-in options. Students will be billed.*
June 2

Day and evening classes begin
June 7
Saturday classes begin

|lune 9
Last date to drop/add summer

-ﬂﬂwl’ courses

Holiday (no classes)

July 11

Last date to withdraw with
a "W" grade

July 12

July 4 makeup day

August 8
Last day class

August 9
Last Saturday class

August 9, 11,12, 13
Final exams—day classes

August 15
Last evening class

* Refer to quarterly schedule of courses

for specific registration dates and times.
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Postmaster: Send address changes to RIT, Rochester Institute of Technology, One Lomb Memorial Drive, Rochester, N.Y. 14623-5603.
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Rochester Institute of Technology

About This Bulletin

This Graduate Bulletin does not consti-
tute a contract between the Institute and
its students on either a collective or indi-
vidual basis. It represents RIT's best aca-
demic, social and financial planning at
the time the Graduate Bulletin was pub-
lished. Course and curriculum changes,
modifications of tuition, fee, dormitory,
meal, and other charges, plus unforeseen
changes in other aspects of RIT life
sometimes occur after the Graduate
Bulletin has been printed but before the
changes can be incorporated in a later
edition of the same publication. Because
of this, Rochester Institute of Technology
does not assume a contractual obligation
with its students for the contents of this
Graduate Bulletin.

RIT will admit and hire men and
women; veterans; persons with disabili-
ties; and individuals of any race, creed,
religion, color, national or ethnic origin,
sexual orientation, age or marital status
in compliance with all appropriate legis-
lation, including the Age Discrimination
Act and Title VI of the Civil Rights Act
of 1964 (P.L. 88-352).

Rochester Institute of Technology
Office of Graduate Enrollment Services
58 Lomb Memorial Drive

Rochester, NY 14623-5604

585-475-2229

gradinfo@rit.edu
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Graduate Education at RIT

Katherine Mayberry, associate
provost for academic programs

The graduate learning experience at RIT
is focused. RIT graduate programs focus
on the conceptual structure and organi-
zation of knowledge in the chosen sub-
ject—an understanding that is essential
to both accept and lead technological
change in the professions. They also
build an educational base for additional
learning and offer access to, and mobility
within, one or more professional areas.

The programs themselves are centered
in fields that combine both theoretical
knowledge and practical applications,
especially those with a proven need
in the marketplace. Thesis topics often
relate directly to situational concerns,
rather than theoretical discourse. Pro-
grams that do not require a thesis or
project encourage other avenues for
professional experience, such as optional
or required cooperative education or
an internship.

Students often use employers as
primary sources for research and special
projects. This application approach
attracts faculty who value problem-
solving skills in students. Whether a
thesis, project or professional portfolio
is required, our students are encouraged
to incorporate both independent study
and experiential learning into their
programs. Graduate students also may
assist in undergraduate education, such
as in laboratories.

A philosophy supported by campus
resources. RIT's international reputation
as an applied technological university
gives graduate students the advantage
of working with the sophisticated tech-
nology and laboratories found both on
and off campus. Students in microelec-
tronics manufacturing have access to
clean-room facilities that meet industry
standards. Computer graphics design
students access digital media using a
variety of systems and software, includ-
ing Macintosh, IBM, Silicon Graphics
and Media 100 digital video editing. Our
telecommunications technology worksta-
tions were donated by an industry eager
to hire students experienced with equip-
ment used in their own laboratories.
Students in the clinical chemistry MS
program may take a research course at
a laboratory outside of RIT.

Technology also has brought together
students in design, photography and
printing. In RIT's Electronic Still Photo-
graphy Laboratory, the three disciplines
have merged through electronics.

Regardless of the program, RIT
encourages and promotes technological
innovation in all areas.

Specialized and
Diverse Programs

While technology is integral to all grad-
uate programs, the essence of RIT grad-
uate education is found in the diversity
of programs, course offerings and learn-
ing options.

Our reputation as a technologically
advanced university is matched by our
commitment to offer programs designed
to meet specialized needs of employers.
A dozen international corporations—
including Eastman Kodak Company,
Konica, Agfa Gevaert, Xerox, and Fuji—
have sponsored the building of laborato-
ries in the Chester F. Carlson Center
for Imaging Science, which houses the
nation's most comprehensive imaging
science programs.

Enriched by the perspective provided
by the National Technical Institute for
the Deaf, one of RIT's colleges, we offer
full access to deaf and hard-of-hearing
students seeking graduate-level
academic programs.

Across campus, graduate students
mix exciting research and stimulating
dialogues with faculty and such distin-
guished visitors as George Bush, Joe

Torre, Jesse Jackson, John Hockenberry,
Maya Angelou, Annie Leibovitz, Jerry
Uelsmann, and Greg Heisler. The
College of Business draws prominent
figures from the business world —
including U.S. Steel CEO Thomas Usher
and Robert Bartley, editor and vice presi-
dent of The Wall Street Journal—through
the William D. Gasser Distinguished
Lectureship in Business.

The Institute continues to receive
international recognition for the quality
of its academic programs. In its most
recent ranking of national photography
programs, U.S. News & World Report
named RIT's School of Photographic
Arts and Sciences number one. This
publication has also consistently ranked
RIT in the top 20 in its master of fine
arts category. Recognition also has been
awarded by industry: RIT's colleges of
Business and Engineering were winners
in the Motorola University Challenge —
an award presented to just nine univer-
sities nationwide. These two colleges
also won the IBM Total Quality
Management Competition and received
more than $1.2 million to integrate
quality themes into their courses
and laboratories.

Convenient and
Flexible Programs

RIT's diversity also extends to the man-
ner in which courses and programs are
scheduled. Half of our graduate
programs are available on a part-time,
online, or evening basis and are
designed for working professionals.
Examples of programs offered through
online learning include software devel-
opment and management; information
technology; environmental, health and
safety management; and health systems
administration. These programs allow
students access to an RIT education
without attending classes on campus.

In addition, RIT's executive MBA
offers professionals an opportunity to
earn a master's degree by studying on
campus Friday and Saturday, every
other week. Professionals from
California to England visit RIT every
summer for executive leader master's
degree programs, which combine four-
week on-campus residencies with classes
using distance-learning technology.



Graduate Programs of Study

Academic Area KIT College HEGIS Code Page
Business and Management
* Accounting Business 0502 30
* Business Administration (MBA, Executive MBA)t Business 0506 28,30
MBA program concentrations on page 30
* Finance (MS) Business 0504 34
® Health Systems Administration (MS)* Applied Science & Technology 1202 13
¢ Hospitality-Tourism Management (MS)t Applied Science & Technology 0510.1 8
¢ Human Resource Development (MS)t Applied Science & Technology 0515.00 11
e Instructional Technology (MS)t Applied Science & Technology 0699 12
* International Business Business 0513 34
e Manufacturing Management and Leadership (MS) Engineering 0599 71
® Product Development (MS) Engineering 0599 69
e Senior Living Management (Advanced Certificate) Applied Science & Technology 0599 13
* Service Management (MS)t Applied Science & Technology 0599 9
Computer Science and Information Technology
e Computer Engineering (MS) Engineering 0999 58
e Computer Science (MS) Computing & Information Sciences 0701 42
e Information Technology (MS)* Computing & Information Sciences 0699 45
e Interactive Multimedia Development (Advanced Certificate) Computing & Information Sciences 0699 48
e Software Development and Management (MS)* Computing & Information Sciences 0799 44
e Technical Information Design (Advanced Certificate)* Applied Science & Technology 0605 15
Cross-Disciplinary Studies (Individualized Program)
* Cross-Disciplinary Professional Studies (MS)* Applied Science & Technology 4999 14
Education and Liberal Arts
e Art Education (MST) Imaging Arts & Sciences 0831 88
e Communication and Media Technologies (MS) Liberal Arts 0605.00 110
¢ Human Resource Development (MS)t Applied Science & Technology 0515 11
e Instructional Technology (MS)t Applied Science & Technology 0699 12
e Public Policy (MS) Liberal Arts 2102.00 112
® School Psychology (MS, Advanced Certificate) Liberal Arts 0826.02 113
e School Psychology and Deafness (Advanced Certificate) Liberal Arts 0826.02 114
e Secondary Education of Students Who Are Deaf or Hard of Hearing (MS) NTID 0803 143
Engineering and Technology
* Applied Statistics (MS)* Engineering 1702 67
e Computer Engineering (MS) Engineering 0999 58
¢ Computer Integrated Manufacturing (MS) Applied Science & Technology 0913 6
e Electrical Engineering (MS) Engineering 0909 58
¢ Engineering Management (ME) Engineering 0913 61
¢ Environmental, Health and Safety Management (MS)* Applied Science & Technology 0420 5
e Industrial Engineering (ME) Engineering 0913 61
¢ Industrial and Manufacturing Engineering (MS) Engineering 0913 61
* Manufacturing Engineering (ME) Engineering 0913 61
* Manufacturing Management and Leadership (MS) Business / Engineering 0599 71
* Materials Science and Engineering (MS) Engineering/ Science 0915 124
® Mechanical Engineering (MS, ME) Engineering 0910 62,64
® Microelectronics Manufacturing Engineering (ME, MS)* Engineering 0999 65,66
* Packaging Science (MS) Applied Science & Technology 4999 7
e Product Development (MS) Business / Engineering 0599 69
e Statistical Quality (Advanced Certificate)* Engineering 1702 67
e Systems Engineering (ME) Engineering 0913 61
e Vibrations (Advanced Certificate) Engineering 0910
Photography, Fine Art, and Graphic Communication
e Art Education (MST) Imaging Arts & Sciences 0831 88
e Ceramics and Ceramic Sculpture (MFA, MST) Imaging Arts & Sciences 1009 91
e Computer Graphics Design (MFA) Imaging Arts & Sciences 1009 90
e Fine Arts Studio (MFA, MST) Imaging Arts & Sciences 1002 88
e Glass and Glass Sculpture (MFA, MST) Imaging Arts & Sciences 1009 91
¢ Graphic Arts Publishing (MS) Imaging Arts & Sciences 0699 93
® Graphic Arts Systems (MS) Imaging Arts & Sciences 0699 93
¢ Graphic Design (MFA, MST) Imaging Arts & Sciences 1009 90
e Imaging Arts/Computer Animation (MFA) Imaging Arts & Sciences 1011 95
¢ Imaging Arts/Film (MFA) Imaging Arts & Sciences 1011 95
¢ Imaging Arts/Photography (MFA) Imaging Arts & Sciences 1011 97
¢ Industrial and Interior Design (MFA, MST) Imaging Arts & Sciences 1009 90
* Medical Illustration (MFA, MST) Imaging Arts & Sciences 1299 88
* Metalcrafts and Jewelry (MFA, MST) Imaging Arts & Sciences 1009 91
¢ Printing Technology (MS) Imaging Arts & Sciences 0699 93
e Woodworking and Furniture Design (MFA, MST) Imaging Arts & Sciences 1009 91
Science, Mathematics, and Imaging Science
e Applied Statistics (MS)* Engineering 1702 67
¢ Chemistry (MS) Science 1905 121
® Clinical Chemistry (MS) Science 1223 123
e Color Science (MS) Science 1099 126
¢ Imaging Science (MS* and Ph.D.) Science 1011 127,128
¢ Industrial and Applied Mathematics (MS) Science 1799 123
* Materials Science and Engineering (MS) Engineering / Science 0915 124
e Statistical Quality (Advanced Certificate)* Engineering 1702 67
e Statistical Methods for Product and Process Improvement (Advanced Certificate) Engineering 1702 67

*These programs include opportunities for degree completion through online learning. fThese programs include degree completion through Executive Education option.



The RIT Philosophy
and Mission

RIT's mission is the education of men
and women for work and life in a demo-
cratic, technological and global society. It
is integral to the Institute's mission to be
a dynamic center of higher education—
one in which technology, the arts and
sciences and other dimensions of human
knowledge and civilization are valued,
cultivated and applied.

Throughout its history, the Institute
has been at the forefront of career educa-
tion in preparing students for technolog-
ical and professional careers. RIT struc-
tures itself as an educational resource for
all who seek to be competent and enthu-
siastic lifelong learners, whether they are
young adults or professionals seeking
to upgrade their skills by studying for
an advanced degree. Our goal is that all
graduates will understand the ethical,
technological, humanitarian and aes-
thetic challenges of a diverse work place
and an international community.

The Institute's educational philosophy
emphasizes not only theory —the natural
foundation of knowledge—but also the
practical work place applications of the-
ories. This dual emphasis is prized by
employers and offers graduates upward
career mobility and the flexibility for
changes in career direction.

Another asset of an RIT education is
cooperative education, which offers
undergraduate and graduate students
in selected programs the opportunity
for paid, professional work experience
while they are completing their degrees.

RIT, founded in 1829, is a privately
endowed university in suburban
Rochester, N.Y. Its eight colleges
include: Applied Science and
Technology, Business, Computing
and Information Sciences,
Engineering, Imaging Arts and
Sciences, Liberal Arts, Science, and
the National Technical Institute for
the Deaf.

For additional information, write,

phone or e-mail:

Rochester Institute of Technology

Office of Graduate Enrollment
Services

58 Lomb Memorial Drive

Rochester, NY 14623-5604

585-475-2229

gradinfo@rit.edu

www.rit.edu/grad

Access to practical technology draws graduate students to RIT.

History of
Graduate Education

Starting in 1955 with the master of fine
arts degree, RIT has continually created
new graduate programs to meet employ-
ers' and students' requests for education
in particular functional areas. When sur-
veys in the 1960s indicated the need for
sophisticated statistical knowledge, a
master of science degree in applied and
mathematical statistics was created.
More recently, RIT's Center for Micro-
electronic and Computer Engineering
began a master's degree in microelec-
tronics manufacturing engineering.
Other graduate programs have taken
similar routes, and all eight RIT colleges
exhibit continuous concern for the
emerging needs of the business, indus-
trial and scholarly communities.

A recent example of RIT's continuing
endeavor to provide education in emerg-
ing career fields is the Ph.D. in imaging
science, which was also the first degree
of its kind in the United States. The
Ph.D. is one of more than 60 graduate
degrees now offered by the Institute.

Sponsored
Research Projects

Externally sponsored projects are a vital
and integral component of RIT's educa-
tional and research activity. Faculty and
students undertake sponsored projects for
a variety of important reasons: to add to
the body of knowledge, for professional
development, and to strengthen academic
programs. Sponsored projects enhance the
Institute's academic programs, broaden its
research resources, provide opportunities
for student participation in research,
strengthen university-industrial partner-
ships, and serve the wider community.

Moreover, grants and contracts en-
hance existing resources and provide
new opportunities for faculty, staff, and
students. External funding for research
comes from federal and state agencies,
private foundations, and corporations.
RIT major sponsors include the National
Science Foundation (NSF), the National
Institutes of Health (NIH), the
Department of Education (USDE), the
Department of Defense (DoD), the
National Aeronautics and Space
Administration (NASA), and New York
State. The office of Grants, Contracts and
Intellectual Property (GCIP) projects $30
million in awarded projects for the 2001-
2002 fiscal year. Contact GCIP at 585-
475-7985, gcip@rit.edu, or visit their Web
site at www.research.rit.edu.

Accreditation

RIT is chartered by the legislature of the
State of New York and accredited by:

The Commission on Higher Education

Middle States Association of Colleges
and Schools

3624 Market Street

Philadelphia, Pa. 19104-2680

215-662-5606

and

New York State Education
Department

Office of College and University
Evaluation

5 North Mezzanine

Albany, N.Y. 12234

518-474-2593

In addition to institutional accredita-
tion, curricula in the colleges are accred-
ited by appropriate professional accredi-
tation bodies. Where applicable, specific
mention of these is included in the college
descriptions. Students wishing to review
documents describing accreditation
should contact the Office of the Associate
Provost for Academic Programs.
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College of Applied Science and

Technology

Wiley R. McKinzie, Dean

PROGRAMS

MASTER OF SCIENCE
DEGREES IN:

Computer Integrated
Manufacturing
Hospitality-Tourism
Management

Service Management
Human Resource
Development
Instructional Technology
Environmental, Health and
Safety Management
Packaging Science
Health Systems
Administration
Cross-disciplinary
Professional Studies

ADVANCED CERTIFICATES
AVAILABLE IN:

Senior Living Management
Integrated Health Systems
Health Systems Finance

Technical Information Design

EXECUTIVE LEADER:

A nontraditional delivery

of graduate education
encompassing two summers
for degrees in hospitality-

tourism management, service

management, human
resource development,
instructional technology
and packaging science

Online learning option available

Graduate education in any discipline
requires commitment of both the student
and the institution involved. The diverse,
graduate-level academic areas within
the College of Applied Science and
Technology represent RIT's commitment
to curricular innovation, program flexi-
bility and academic rigor.

We are also committed to advancing
the state of our education through the
latest technology, management theories
and educational philosophies. In fall
1999, the college opened a new building
containing state-of-the-art laboratories.
The new facilities support courses that
address current and future applications
in the areas of electrical-computer-
telecommunications engineering tech-
nology, manufacturing and mechanical
engineering technology, and packaging
science. In addition to laboratories in
computer networking, telecommunica-
tions, a circuits "studio," mechanics and
materials, the new building includes stu-
dent study space and departmental and

faculty offices. RIT's $22 million Center
for Integrated Manufacturing Studies
gives graduate students the opportunity
to test new technologies for actual com-
panies seeking solutions to real prob-
lems. Continual computer laboratory
upgrades mean that we have technology
that is considered the industry standard.
Most importantly, all the programs are
recognized as being academic leaders in
the state, national and international edu-
cation communities. In addition, our close
ties to business and industry means that
our course content is relevant and prac-
tical for tomorrow's managers, whether
they oversee computer integrated manu-
facturing or a resort hotel. Graduates are
eagerly sought out by employers, with a
high placement rate that assures gradu-
ates can pick the best positions for their
personal and professional development.




Master of Science in
Environmental, Health and
Safety Management

Maureen Valentine, Department Chair

Joseph Rosenbeck, Graduate Program
Coordinator

The last decade has seen significant
changes in how organizations view and
manage environmental, health and safety
(EHS) issues. Increasingly, companies
are capitalizing on the synergies among
these three areas by managing them
together —necessitating that EHS profes-
sionals be cross trained in all three func-
tions. The emergence of voluntary stan-
dards and codes of conduct, including
international standards, coupled with
the need to manage costs has resulted in
a trend to go beyond regulatory compli-
ance through the use of EHS manage-
ment systems and integration of EHS
into key business processes.

The program

Established in 1997, RIT's master of sci-
ence degree program in environmental,
health and safety management is offered
by the department of civil engineering
technology, environmental management
and safety. Developed by experienced
EHS professionals from the depart-
ment's Advisory Committee and faculty,
the MS program is designed to provide
graduates with a solid grounding in both
technical and managerial aspects of
leading practices in EHS management.
The program is designed for early- to
mid-career professionals and other
professionals planning a career move
into this field.

RIT's program in environmental,
health and safety management utilizes
an integrated systems focus to ensure
that graduates can:
¢ Identify and leverage the regulatory,

voluntary and business drivers for
EHS programs.
¢ Design and implement effective EHS
management systems and programs.
¢ Design and implement performance
measurement processes to verify EHS
effectiveness.

¢ Demonstrate how an effective EHS pro-
gram adds value to the organization.

The program is designed to be com-
pleted on campus or through distance
learning in 15 months by full-time stu-
dents or in two years of part-time study
while working full time. Students can
tailor an individual program of study by
complementing core and foundation
courses with professional electives that
match their academic and career interests.

College of Applied Science and Technology 5

Admission requirements

Unconditional admission to the MS
degree program in environmental,
health, and safety management requires:
* A bachelor's degree from an accred-
ited university or college
¢ A minimum undergraduate grade-
point average of 3.0 (B) over the junior
and senior level years
At least 20 quarter credit hours (or 15
semester credit hours) of college-level
science and math course work, with
at least 4 credit hours (or 3 semester
credit hours) in each of the following
three categories: 1) general chemistry
or organic chemistry; 2) biology,
microbiology, ecology or biochemistry;
and 3) physics, geology, hydrology or
geochemistry

At least one college-level course in
statistics

At least one college-level course or
equivalent experience in computer
science

Graduate Record Examination (GRE)
scores are not normally required.
Applicants who do not meet the above
requirements, however, may be required
to submit GRE scores to support their
candidacy.

International students are required
to have achieved a minimum score of
570 on the Test of English as a Second
Language (TOEFL).

In addition to the RIT graduate
application, applicants to this program
must submit:
¢ Two writing samples to demonstrate

written communication skills
¢ A current resume or CV with suffi-

cient detail to identify specific tasks
and levels of responsibilities

Generally, applicants are expected to
have formal academic training or docu-
mented experience in the areas of envi-
ronmental management (air, water,
solid and hazardous waste), occupa-
tional health, and occupational safety.
Academic and experiential gaps in these
areas may be addressed through pro-
gram foundation courses and electives.

The program was designed for EHS
professionals with some work experi-
ence. Applicants with less than one year
of relevant work experience may be
expected to complete one or more grad-
uate co-op quarters during their program
of study.

Potential applicants are strongly
encouraged to contact the graduate
program coordinator (585-475-6469)
for informal advising and additional
information about the program.

Transfer credit

Up to 12 quarter credits of graduate
course work may be accepted into the
program if appropriate and approved
by the student's major professor or the
admissions committee. The maximum
number of transfer credits may be
reduced in order to ensure that transfer
credits and foundation course work do
not exceed 20 quarter credits.

Financial aid

Applicants seeking graduate scholar-
ships or assistantships should identify
this in the graduate application. A lim-
ited number of scholarships and assist-
antships are available on a competitive
basis. Applicants seeking scholarships or
assistantships should apply by April 1.
Information about student loans may be
obtained from the RIT Financial Aid
Office (585-475-2186).

The curriculum

The master of science degree program in
environmental, health and safety man-
agement consists of 48 credit hours of
graduate study. The program is available
in both classroom and distance-learning
formats. Some courses are taught only in
distance-learning format. The curriculum
consists of a sequence of core courses

(24 credits), professional electives chosen
from the program or other departments
(18 credits), and a graduate thesis or
project (6 credits).

Foundation courses are intensive
survey courses that allow each student
to fill gaps in academic preparation
and /or work experience related to the
environmental, health and safety fields.
Necessary foundation course work will
be determined at the time of admission to
the program. Up to 12 credits of founda-
tion course work may be counted toward
the degree as elective course work.

Core courses include:

0630-720 Environmental, Health &
Safety Management
Organizational Behavior &
Leadership

0102-740

0630-725 EHS Accounting & Finance

0630-740 EHS Management System
Design

0630-760 Integrating EHS into Business
Management

0630-790 EHS Internal Auditing

A 6-credit graduate thesis or graduate
project is required for graduation. Thesis
and project topics should complement
the student's interests and program of
study. A thesis will be most appropriate
for students with interests in conducting
original research or in topics requiring
substantial theoretical analysis. A grad-
uate project will be most appropriate
for students interested in applied
problem solving.
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Department of
Manufacturing and
Mechanical Engineering
Technology/Packaging
Science

John A. Stratton, Chair

The department offers an MS program
in computer integrated manufacturing
(CIM) and an MS in packaging science.
The MS in CIM is jointly sponsored by
the colleges of Business and Engineering
and is available for full- and part-time
students. The MS in packaging science is
available for full- and part-time students
and in an executive leader format.
The department's 14 laboratories in

the CAST and CIMS buildings are avail-
able to and used by graduate students.

Master of Science in Computer
Integrated Manufacturing

S. Martian Ramkumar, Program Adviser

The master of science in computer inte-
grated manufacturing is a multidiscipli-
nary degree offered by the department
of manufacturing and mechanical engi-
neering technology in collaboration with
the colleges of Business and Engineer-
ing. The program is designed for indi-
viduals who wish to achieve competence
in the effective integration of the com-
puting manufacturing, design, and
maintenance processes found in any
manufacturing enterprise. Students take
a set of common core courses and then
elect a concentration in design, manufac-
turing, software, electronics packaging,
management, or quality.

Entrance requirements

Applicants should have completed a
baccalaureate or equivalent degree from
an accredited academic institution in the
field of engineering, engineering tech-
nology, computing, or business with a
minimum grade point average of 3.0 on
a 4.0 scale. Students with degrees in
other disciplines will be considered on
an individual basis. Calculus, computer
programming, and statistics are required
backgrounds.

Applicants should submit two profes-
sional recommendations and transcripts
from previous college attendance, along
with the graduate application form.

A minimum TOEFL score of 550 (for
paper-based exam) or 213 (computer-
based) and a minimum GRE score of
1800 is required for international appli-
cants seeking admission from non-
English-speaking countries. Applicants
with a lower TOEFL score may be
admitted conditionally and will take a
prescribed English language program,
along with a reduced MS-CIM program
course load.

Curriculum

The graduate program of study consists
of 52 credits composed of the core, con-
centration, elective, and a capstone man-
agement course or thesis. Students may
be required to take additional prerequi-
site courses, depending on their back-
ground and elected concentration.
Courses in the prerequisite group may
be waived from graduation require-
ments, depending on the students' acad-
emic and employment background, after
approval of the program chair. Full-time
students are eligible for two co-op blocks
(three months for each block), after com-
pleting three quarters (nine months) of
study at RIT.

Core courses (20 credits)

0617-850 Flexible Manufacturing &
Assembly Systems
0617-730 Data Management &

Communication
0101-794 Cost Accounting in the
Manufacturing Environment
0102-740 Organizational Behavior &
Leadership
0303-750 Management of
Quality Systems
or

0307-782 Quality Engineering

Concentration options (20 credits)
Design ~ Concentration

0304-618 Computer Aided Engineering

0304-801 Design for Manufacture
0304-865 Computer Implementation
0610-820 Concept Design & Critical
Parameter Management
0610-870 Robust Design & Production

Systems

Manufacturing ~ Concentration

0617-870 Manufacturing Automation
Controls

0304-615 Robotics

0303-630 Computer-Aided
Manufacturing II

0303-710 Systems Simulation

0303-749 Manufacturing Strategy
& Tactics

Management  Concentration

0102-742 Introduction to Technology
Management

0106-743 Operations Management &
Process Improvement

0307-781 Quality Management

0106-749 Manufacturing Strategy
& Tactics

0101-703 Financial Accounting Systems

...............

An automated assembly lab is available to students
of computer integrated manufacturing.

Software  Concentration
Prerequisites: Algorithms and
Data Structures and any high-level
programming language

0617-870 Manufacturing Automation
Controls

0602-717 Information Integration

0602-710 Object Technologies

0602-720 Data Object Development

0602-750 Distributed Systems

Quality ~ Concentration
Prerequisites: Statistics (equivalent to
0307-711, 712

0307-721 Statistical Process Control
0307-731 Statistical Acceptance Control
0307-781 Quality Management
0307-732 Quality Engineering

0307-801 Design of Experiments I
0307-802  Statistical Quality Control II

Elective (8 credits)

Each student must take two graduate-
level elective courses according to his or
her concentration as follows:
1. Any course from another
concentration
2. Any course from another graduate
program, if approved by the
program adviser and faculty
member teaching the course
3. Any independent study course if
approved by the student's academic
adviser



Capstone (4 credits)

0617-896 Project Management in CIM
or

0106-744 Project Management
or

0617-897 Thesis

0617-999 Cooperative Education

(0 credits)

Financial aid

Limited scholarships and graduate
assistantships are available in the
department of manufacturing and
mechanical engineering technology.
Information may be obtained from:
Prof. S. Manian Ramkumar,
Program Chair
78 Lomb Memorial Drive
Rochester, N.Y. 14623-5604
E-mail: smrmet@rit.edu

Master of Science in
Packaging Science

Deanna Jacobs, Program Coordinator

The master of science degree program in
packaging science is designed to accom-
modate a wide range of needs of people
in differing circumstances. It is flexible
enough to meet the needs of profes-
sionals who have been working in the
field for a number of years, and it is
suitable for those students who wish to
pursue a graduate program immediately
upon receiving the BS degree.

In addition, although an undergradu-
ate curriculum in packaging science is
preferred as preparation for the MS
program, graduates from certain other
disciplines can successfully pursue this
program if certain basic packaging science
courses are coupled with appropriate
work experience.

Admission requirements

Students entering the program will have
a graduate academic adviser appointed
and will develop their programs of
study in consultation with their adviser.
They may utilize the model curriculum
to complete their degree requirements,
or may propose alternative course work.
All programs must be consistent with
the general outline of the model cur-
riculum, and have advisory approval. In
instances where the student has insuffi-
cient academic or practical preparation
to study packaging at the graduate level,
he or she will work out an appropriate
program to correct such deficiency,
generally by completing the following
undergraduate courses: Packaging
Principles, Materials I, Materials II,

Rigid Containers, Flexible Containers,
Production Systems, Packaging for
Distribution, Packaging for Marketing,
and /or Shock and Vibration. These
courses may not be used for credit
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toward the MS degree.

Further, a basic competence in statis-
tics and basic computer literacy will be
assumed. Applicants for graduate study
may satisfy these requirements by having
completed the equivalent of 0307-711
and having completed a course in com-
puter applications. Lacking this back-
ground, applicants will be required to
take 0307-711 and/or 0607-341, or
equivalent course work to remedy a
background deficiency.

Application for admission for graduate
study in packaging will be made through
the Office of Graduate Enrollment
Services. Final acceptance of the candi-
date for graduate study will be deter-
mined by the department of packaging
science. All applicants must have earned
a B (3.0) average grade in their final two
years of undergraduate degree work,
submit transcripts of undergraduate
work to the RIT Office of Graduate
Enrollment Services and submit two
letters of recommendation to the depart-
ment of packaging science. Normally,
completion of the last two years of die
undergraduate degree program with a
B average will serve to satisfy entrance
requirements. In those cases where there
may be some question of the capability
of the applicant to complete this pro-
gram of graduate study, he or she may
be required to submit his or her scores
on the Graduate Record Examination to
support the candidacy.

Executive leader MS program

This intensive program consists of four
two-week summer sessions and a research
project. It is conducted over two consec-
utive summers. Candidates should be

Environmental concerns present new challenges
and have increased job opportunities for packaging
science graduates.

practicing packaging professionals
with a minimum of five years' work
experience beyond the baccalaureate
degree. Admission to the executive
leader MS program also requires
endorsements from senior management
or administrative personnel.

The structure of the program provides
individuals an opportunity to obtain their
advanced degree without disrupting their
employment. Graduate credit is granted
for life and professional experiences.

The program concentrates on the
application of packaging technology to
the integrated task of making and selling
the company's product. Candidates are
encouraged to align research project
goals with current job responsibilities.

More information can be found in
the executive leader brochure for
packaging science.

The curriculum

The curriculum is composed of three
components: packaging core courses,
research, and elective credit. The MS
degree program requires completion of
48 credits of graduate-level course work,
as follows:

Packaging core course work
Completion of a minimum of 20 credits
in graduate-level packaging courses,
including 0607-701, Research Methods,
and any four of the following:

0607-721 Packaging Administration
0607-731 Advanced Packaging
Economics
0607-742 Distribution Systems
0607-750 Graduate Seminar
0607-752 The Legal Environment
0607-763 Packaging for End-Use
0607-770 Advanced Computer
Applications
0607-783 Packaging Dynamics
0607-799 Advanced Packaging Design
Research

Students in the master's program will be
required to prepare and defend a 12-credit
Graduate Thesis (0607-890) completed
under the supervision of their adviser.
The type of research done and the area
of study will be agreed upon by the stu-
dent and the adviser before the student
enrolls for graduate thesis credits.

Students may also elect to take up to
eight credits of Independent Study
(0607-798), but this may NOT be used as
credit toward the 20 credits of packaging
core course work.


mailto:smrmet@rit.edu
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Elective  credit

In addition to packaging core (20 credits,
including Research Methods) and thesis
(12 credits), each student will complete a
minimum of 16 elective credits selected
in consultation with the adviser to com-
plete the degree requirement.

In general, graduate-level course work
will be selected to meet degree require-
ments, but, in limited circumstances,
where individual need indicates that it
would be appropriate, a limited number
of 500-level undergraduate courses (not
to exceed 12 credits, in total) may be
used to fulfill elective credit.

Financial aid

Scholarships and graduate assistantships
are available in the department of pack-
aging science. Information may be
obtained from:

Karen L. Proctor,

Program Chair

MET/Packaging Science Dept.

Rochester Institute of Technology

78 Lomb Memorial Drive

Rochester, N.Y. 14623-5604

Hospitality and Service
Management

Francis M. Domoy, Chair
James Jacobs, Program Chair

Master of Science in
Hospitality-Tourism
Management

The MS in hospitality-tourism manage-
ment graduates professionals who can
step into numerous mid-level service
management and training director posi-
tions. The program is focused on service-
quality training and supervision func-
tions within the corporate setting and at
postsecondary academic institutions.
The hospitality-tourism management
major may be taken as a full- or part-time
master's degree program. The length of
time required to earn a degree varies
according to the student's undergraduate
preparation and the number of graduate
courses taken per quarter. All students
must earn a minimum of 48 quarter
hours of graduate credit (36 of which
must be registered through RIT) to earn
the master of science degree. For full-
time students, the program will require
a minimum of four quarters of study at
the graduate level. Part-time students
generally will require seven or eight
quarters of study at the graduate level.

The curriculum

The curriculum is a combination of

a required core in service-quality man-
agement plus concentration courses. It
also contains elective courses appro-
priate for the candidate's background
and interests and either a research thesis
or a graduate project. Course offerings
are generally scheduled on evenings or
weekends as well as during the summer
months to facilitate part-time students.

Program requirements

The MS in hospitality-tourism manage-
ment program shares several of the same
core courses used in the MS in service
management. These courses introduce
the major concepts associated with all
aspects of service management, whether
they are applied specifically to the hos-
pitality-tourism industries or to the
wider service amalgam. This common-
ality becomes even more evident when
the nature of the concepts is depicted.
Among the general concepts investi-
gated are service strategy formulation and
delivery (building customer loyalty, cus-
tomer complaints and recovery, man-
aging for productivity gains, managing
variable supply and demand), customer-
focused research (determining customer
requirements, developing reliable cus-
tomer satisfaction instruments) and
human resource issues (selection, training,
recognition and rewards, teamwork and
assessing corporate culture).

The core courses facilitate the
paradigm shift from manufacturing to
service and move the focus from tradi-
tional organizational structures to an

organization where employees must
provide several functions, sometimes
simultaneously. This multifunctional
approach provides a new avenue by
which to examine service organizations
and to explore such issues as empower-
ment, teamwork, horizontal manage-
ment and corporate cultures.
0625-750 Elements of Service
Management:
A Systems Approach

0624-770 Service Leadership: Examining
& Implementing Change
Foundations of Applied Social
& Managerial Research
Strategic Process of

Service Firms

Each course not only introduces the
service philosophy but also examines the
real differences in hospitality-service
management outcomes necessitated by
the adoption of the new paradigm. In so
doing, these courses set the stage for the
professional "cluster" courses.

The Foundations of Applied Social
and Managerial Research core course
provides a logical path for the student
who is developing a research proposal.
Among the elements discussed are
problem statement, purpose and signifi-
cance, hypothesis and assumptions,
scope and limitations, methodology and
the nature of research, procedures (sam-
pling, developing research instruments,
analysis) and literature review. These
concepts are applicable to both hospitality-
tourism and service management.

Each of the 12 professional "cluster”
courses focuses on specific industry
issues and applications:

0625-791

0624-825



0624-823 Strategic Environment of the
Hospitality-Tourism Industry

0624-826 Tourism Policy Analysis

0624-827 Technology Transfer in
Hospitality-Tourism Industries

0624-828 Meeting Planning
Management

0624-835 Planning & Marketing of
Health Care Related Services

0625-842 Customer Relationship
Management

0625-844 Breakthrough Thinking

0625-846 Service Leadership Futures

0624-867 Tourism Planning &
Development

0624-868 Legal Issues & Evaluation of
Events

Elective courses provide students with
an opportunity to individualize their
graduate programs in line with their
career and professional interests. Students
are allowed a selection of courses from
hospitality and service management; the
College of Business; human resource
development; instructional technology;
the College of Engineering; and the de-
partment of information technology. How
ever, students are cautioned to observe
course prerequisites in their selections.

Of the eight to 12 hours of electives,
students are relatively free to select
courses that they feel best meet their
needs. The only limitations are that:

e all courses must be graduate level

* a maximum of 12 graduate quarter
hours may be transferred from
another university

* a maximum of eight graduate quarter
hours may be taken in independent
study or practicum courses

Master's thesis/project

A thesis or project is required of all can-
didates. Thesis topics should comple-
ment the candidate's undergraduate
training, career experiences and grad-
uate interests. The thesis is by nature a
formal research document that reflects
the candidate's professional preparation.

Projects are, by nature of an applied
research genre, a reflection of the stu-
dent's ability to utilize professional
modeling and forecasting techniques
to explain decision making within the
hospitality-tourism industry.

The graduate faculty, in addition to the
director of the program, can aid the can-
didate in selecting a relevant thesis topic.

Admission requirements

Prior to admission to the master of sci-
ence degree program, applicants must
illustrate to the chairman of the program
that their previous training, ability, prac-
tical experience and education indicate a
reasonable chance of success. Applicants
may be admitted who hold a baccalau-
reate degree from an accredited institu-
tion. They must have undergraduate
GPAs of 3.0 or higher. The complete
admission requirements are:
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graduate application

earned baccalaureate degree

official undergraduate transcript(s)
two professional recommendations
an on-campus interview (when
possible)

undergraduate GPA of 3.0 or higher
(a GPA of 2.75 will be considered if
applicant has superior recommenda-
tions; length of time since the candi-
date's college graduation also will be
considered)

¢ foundation course work that is 3.0 or
higher (if required)

Test of English as a Foreign Language
(TOEFL) of 550 paper based or 213
computer based (international students)
All international students will take

the Michigan Test unless approved
otherwise.

Students who already are qualified for
one or more required courses may sub-
stitute other course work with the per-
mission of the chair of the program.
Students whose prior undergraduate
work was in areas other than hospitality-
tourism may be required to complete
additional courses, after a review of their
work by the chair of the program. The
student may choose elective courses with
the approval of the chair of the program.

Financial aid

Scholarships and graduate assistantships
are available in hospitality and service
management. Information may be
obtained from:
Graduate Programs
Hospitality and Service
Management
Rochester Institute of Technology
14 Lomb Memorial Drive
Rochester, N.Y. 14623-5604
585-475-5062

Accelerated Program

Executive leader MS program

This is an intensive program consisting
of four two-week summer sessions con-
ducted over the span of two summers
and an independent research project
conducted over the span of two sum-
mers. It emphasizes the strategic dimen-
sions of service quality, policy analysis
and executive performance within the
context of the service economy. It is
designed to enhance the continued life-
long learning and career development of
executives and mid-level hospitality pro-
fessionals without disruption of employ-
ment. Graduate credit is granted for life
and management experiences.

The executive leader MS program is
offered to service management practi-
tioners who have a minimum of five
years' experience beyond the bacca-
laureate. Certification through various
professional associations (such as CFE,
CFP, CCM, CCTE, CHA, CTC, CTP,
CMP) is accepted as documentation of

professional commitment. Endorse-
ments from senior management and
administrators are preferred.

Master of Science in
Service Management

This program fills an emerging need in
the many service businesses and indus-
tries that focus on customer satisfaction.
Such businesses will find this program in
tune with their educational and training
investments. Attention is focused on the
management interface between the cus-
tomer and the service provider. Problems
in such areas as measuring customer
satisfaction, empowering front-line
employees, developing a teamwork
environment, benchmarking, etc., require
the employee to be skilled in different
analytical techniques. This program gives
individual students access to the inter-
disciplinary expertise of a technological
university.

The program is flexible: four core
courses (16 credit hours) are required.
The choice of professional electives from
a wide array of disciplines (computer
science-information technology, quality
and applied statistics, business and others)
responds to individual student needs.

Both full- and part-time study are
allowed. Courses are offered in the
evening and on weekends. Full-time
students may complete the MS program
within one calendar year (four acad-
emic quarters). The program also is
offered in the executive leader format

Graduate students in service management learn
management, customer satisfaction and quality
skills as they pertain to the rapidly growing service
industry.
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(four two-week sessions delivered over
two summers).

This is a broad-based and cross-
disciplinary program. Careful selection
of courses can provide unique educational
preparation for individuals in varying
service industries. An individualized
professional concentration might include
courses from instructional technology,
human resource development, computer
science, information technology and the
College of Business's MBA program, or
the student may choose to earn a grad-
uate certificate in statistical quality
through the Center for Quality and
Applied Statistics in the College of
Engineering.

The "research capstone” of the program
may be guided under the mentorship of
faculty in the various disciplines repre-
sented in the professional concentration.

Most individuals working in service-
based industries will find no need to
take "bridge" courses, regardless of their
undergraduate preparation.

Curriculum requirements

The service management program
includes a minimum of 48 quarter credit
hours of graduate credit (36 of which
must be registered through RIT) and can
be completed in four full-time quarters
or in seven to eight part-time quarters.
The basic curriculum is a combination of
required core, professional concentration
and elective courses that will satisfy the
student's individual needs. Students
who already are qualified for one or
more required courses may substitute
other course work with the permission
of the program chair. Students whose
prior undergraduate work was not in
the service industries field may be
required to complete additional courses
and /or a cooperative educational expe-
rience. This will be determined after a
review of their work by the program
chair. A thesis or final project is also
required for all students.

The student may choose elective
courses with the approval of the program
chair. Electives may be selected from
within hospitality and service manage-
ment, from RIT's College of Business,
the department of instructional tech-
nology, human resource development,
and information technology. Of the pos-
sible six to 12 hours of electives, stu-
dents are relatively free to select courses
they feel best meet their needs. The only
limitations are:

e all courses must be graduate level

e all course prerequisites must be met

® a maximum of 12 graduate quarter
credit hours may be transferred from
outside RIT

* a maximum of eight graduate quarter
credit hours may be taken in indepen-
dent study or practicum courses

Note: Students matriculated in RIT's

MBA program may use service manage-
ment courses offered through hospitality/
tourism management and service
management programs as a concentration
within their degree program.

Required core courses
(18 credits)

0625-750 Elements of Service
Management: A Systems
Approach 4

Credits

0624-770 Service Leadership:
Examining & Implementing
Change

0624-825 Strategic Process
of Service Firms 2

0625-791 Foundations of Applied
Social & Managerial
Research 2

Professional concentration

(16-18 credits)

Hospitality and Service

Management Credits

0625-841 Benchmarking & the Process
of Continuous Improvement 4

0625-842 Customer Relationship
Management 4

0625-843 Empowered Teams: Self-
Directed Work Groups 4

0625-844 Breakthrough Thinking 4

0625-845 Relationship Management
in Service Firms 4
0625-846 Service Leadership
Futures 4
0625-847 Reengineering Service
Environments 4
0625-849 Service Quality Self-
Assessment Processes 4

Instructional Technology
0627-735 Theories of Adult Learning 4

0627-755 Criterion Reference
Instruction I 4

0627-756 Criterion Reference
Instruction II 4

Human Resource Management
0626-710 Theories of Organizational

Development 4
0626-720 Theories of Career

Development 4
0626-730 Theories of Human Resource

Development 4

Information Technology

0602-718 Current Themes in
Information Technology 4
0602-733 Fundamentals of
Telecommunications 4
0602-741 Fundamentals of Web-Based
Multimedia 4
0602-745 Theories of Interactive
Computing 4

College of Business Credits
0102-763 Behavioral Skills in Total

Quality 4
0106-745 Quality Control &
Improvement 4

(Prerequisites or approval of the asso-
ciate dean of Graduate Studies, College
of Business, may be required.)

College of Engineering— Center for
Quality and Applied Statistics

Graduate Certificate in Statistical

Quality Credits
0307-721 Statistical Quality Control I 3
0307-731 Statistical Quality Control IT 3

0307-781 Quality Management 3
0307-782 Quality Engineering 3
0307-801 Design of Experiments I 3
0307-802 Design of Experiments II 3

Facilities and equipment

e Computers: dedicated access to 17
advanced American Airlines SABRE
reservation terminals; 20 dedicated
Dell computers tied to both LAN and
RIT's VAX system.

* Applied software packages: business
application software such as MS
Office, WordPerfect; database pro-
grams such as MSAcces and FoxPro,
spreadsheet programs such as
Lotus 1-2-3 and Excel; graphics pro-
grams, including Harvard Graphics,
FreeLance, WordPerfect Presentation,
and PowerPoint; as well as service
research application packages such as
SurveyPro, Survey Tracker (including
the Customer Service, Strategic
Planning, Market Strength, Malcolm
Baldrige, Food Services, and Lodging
Resort modules); and AllClear and
ABC Flow-Chart programs. RIT also
maintains X-SPSS, Minitab and SAS
on its VAX cluster.

Admission requirements

Prior to being admitted to the master of
science degree program, applicants must
illustrate the program chairperson that
their previous training, ability, practical
experience and education indicate a rea-
sonable chance of success. The complete
list of admission requirements includes:
* graduate application

® baccalaureate degree or equivalent
from an accredited institution

¢ Graduate Record Examination or
Miller Analogies Test

e official undergraduate transcript(s)

® two professional recommendations

an on-campus interview (when

possible)

e undergraduate GPA of 3.0 or higher
(a GPA of 2.75 will be considered, given
superior recommendations, GRE or
MAT scores and length of time since
the candidate's college graduation)

e foundation course work with grades
of 3.0 or higher (if required)



* Test of English as a Foreign Language
(TOEFL) score of at least 550 paper
based or 213 computer based for inter-
national students. All international
students will take the Michigan Test at
entry unless approved otherwise.

Faculty

All faculty in the master's degree pro-
gram are experienced at preparing indi-
viduals for current career opportunities.
They are accessible to students for indi-
vidual guidance, and their ongoing par-
ticipation as professional consultants
and researchers allows them to integrate
the latest technical innovations into
their classes.

Master of Science in
Human Resource Development

Dianne Mau, Program Chair

Human resource development today

The mission of this program is to
provide education, training, research,
and consultation for human resource
development.

Primary activities center on the MS-
HRD program, which is characterized by
a philosophy of pragmatism, theoretical
foundations in the social sciences and
mastery of relevant technologies and
human productivity methodologies.

Human resource development is the
integrated use of training and develop-
ment, organization development, and
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You don’t need to race across campus for your next class: at RIT, most of the academic buildings are in very close proximity.

career development to improve indi-
vidual, group and organizational
productivity and effectiveness.

The program

The human resource development pro-
gram is a 48-quarter-credit-hour program
with four major curriculum components:
career development, organization devel-
opment, human resource development
and human resource management.
Students have the option of concen-
trating in a specific area or developing a
broad program that best meets their
interests or needs.

The HRD internship is designed to
assist students in accomplishing three
objectives: to gain on-the-job profes-
sional experience in the HR field; to
become acquainted with the daily HR
work challenges and strategies used to
resolve these; and to develop profes-
sional contacts and build experience-
based credentials, which will enable the
student to find professional employment
upon graduation.

Classes are offered in the evenings, on
Saturdays and online.

Executive leader option

This option, designed for HRD profes-

sionals with at least five years' experience,

differs from the traditional program in

the following ways:

* a portfolio is required and evaluated
for up to 12 hours of credit

e classes are offered in an accelerated
format using two-week blocks each
summer

Admission requirements

Admission requirements for the master

of science degree include:

e successful completion of the bac-
calaureate degree at an accredited
college or university

* a cumulative grade point average of
3.0 or above or evidence of relevant
professional performance

* two letters of reference

* a writing sample designated by the
department

e TOEFL 570 (paper); 230 (computer)

* an oral presentationt

* an interview with program faculty

fhlot required for executive leader

Required for executive leader option:

* a portfolio

* five years of professional experience
in HRD or related field

All credentials must be submitted
and reviewed by the faculty prior to the
completion of 12 quarter credit hours of
graduate work in the program.

Application forms are available from
the Office of Graduate Enrollment
Services, or call 585-475-5062 for further
information.
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Financial aid

In addition to the assistance available
through the Financial Aid Office (585-
475-2186), the department awards some
aid through scholarships. For more
information, contact the HRD depart-
ment (585-475-5062). Only matriculated
students are eligible for scholarships.

Degree requirements

The degree requires completion of a
minimum of 48 quarter credit hours at
the graduate level. The degree can usu-
ally be completed in four consecutive
quarters. However, the majority of stu-
dents attend part time and take from
two to four years to complete the degree
work. Executive leaders who have 12
credits for their portfolios can complete
the degree in five quarters. Students
must maintain a B average and complete
the degree within seven years of the first
course counted toward the degree.

Students choose the electives they feel
best meet their needs. The only restric-
tions are that all courses must be grad-
uate level or approved for graduate
credit, and a maximum of 12 quarter
credit hours (not counted toward
another degree) may be transferred from
another college or university.

Upon matriculation each student is
assigned an adviser, and the student and
adviser develop a plan of study. For spe-
cific questions about courses and a plan
of study, the adviser or program chair
should be consulted.

Required Core Courses
Empirical Methods in HRD*
Applied Data Analysis in HRD
Internship

Choose three of six:*

Theories of Organizational Development

Theories of Career Development

Theories of Human Resource
Development

Human Resource Management I

Human Resource Management II

Human Resource Management III

'Required by traditional program, not executive
leader option

Elective/Technique ~ Courses

Planning & Evaluation in
Organizational Dev.

Practice of Consultation in
Organizational Dev.

Career Counseling Techniques

Group Leadership Skills

Design & Delivery of Training

Needs Assessment & Proposal Dev.

Organizational Wellness

Assessment & Measurements

HR in Total Quality Cultures

Human Resource Planning

Global Aspects Human Resources

Human Resource Information Systems

Note: 48 credit hours for MS degree;
courses may be taken in other graduate-
level programs at RIT and other
institutions with permission of adviser.

Instructional Technology

Master of Science in
Instructional Technology

C. J. Wallington, Program Chair

The RIT instructional technology pro-
gram focuses on instructional design—
creating courses that other people teach
or that need no teacher. For three
decades instructional technology gradu-
ates have found employment in the
design, development, and evaluation of
training and instruction. The majority of
graduates hold jobs in medium or large
organizations, usually in business and
industry. There they work in teams on
ways to develop training and to improve
employee performance. Some examples
of the linkage between the instructional
technology program and business and
industry are:

* ongoing feedback from training and
performance technology professionals
* Mager Associates' courses in Criterion

Referenced Instruction, Instructional

Module Development, Training the

Training Manager, and Instructor-Led

Training
¢ continuing communication with pro-

gram graduates to keep abreast of

best practices in training and perfor-
mance technology

Instructional technology supports
training and performance improvement
through highly structured, carefully
designed and tested materials and per-
formance support tools. Instructional
technology differs from information
technology and computer tools by
focusing on individual and group perfor-
mance rather than on computers.

The instructional technology program
does offer courses in computer-assisted
instruction, but the emphasis is on the
learner rather than on media—an
approach that contributes to our gradu-
ates' employability. To broaden their
experience with delivery systems,
instructional technology students experi-
ence a range of courses from completely
modular and self paced to working in
interactive groups.

In short, the program prepares its
graduates to develop ways for working
adults to improve job performance —espe-
cially through training in technical, pro-
fessional and managerial fields.

Admission requirements

Admission decisions for the human

performance development and training

program are based on:

* areview of the baccalaureate degree

and any other degrees or course work

letters of reference from academic

advisers or major professors and from

supervisors or managers

* a description of previous work
experience (usually a r6sum6)

* a personal statement of work or
career goals and how the degree can
contribute to those goals.

For advising purposes, a writing
sample and the Miller Analogies Test
are also required.

Nonmatriculated students who have a
baccalaureate degree may, with prior
permission, take two courses from a
selected list. Successful completion of any
course work does not change the require-
ments for admission nor are those courses
necessarily counted toward the degree.

If a prospective student has questions
about the program, job prospects or rela-
tion of the degree to any personal goals,
he or she should contact the program
chair for additional information and
possibly an interview —either in person
or by telephone. Graduate application
forms are available from the Office of
Graduate Enrollment Services or
Hospitality and Service Management,
College of Applied Science and
Technology.

Prerequisite skills

Two sets of skills are required of every
graduate —basic computer skills and
basic statistical skills. Basic computer
skills include using basic software tools
(word processors, spreadsheets, data-
bases). Students may show proof of
these skills through previous courses or
through work experience.

Skill requirements in basic (descrip-
tive) statistics can be met through pre-
vious courses or through experience. RIT
offers several graduate courses that will
meet the requirement and can be counted
toward the degree.

Financial aid

Financial assistance is available through
the following sources:
¢ RIT Financial Aid Office: 585-475-2186
* Human performance development
and training program: 585-475-2893
Each has a different form of assistance
and source of funding. For more infor-
mation, contact each source above. For a
general overview of financial assistance,
write to:
Instructional Technology Program
Rochester Institute of Technology
14 Lomb Memorial Drive
Rochester, NY 14623-5604.



Degree requirements

The degree requires a minimum of 48
quarter credit hours at the graduate
level. Twenty-six of the 48 hours are
seven core courses required for all stu-
dents. In addition, every student must
complete an instructional development
project that can serve as part of a port-
folio for prospective employers. The
degree can be completed in three or four
consecutive quarters if the student starts
in the fall quarter. The majority of stu-
dents attend part time and take from
two to four years to complete the degree
work. The degree must be completed
within seven years of the first course
counted toward the degree. All courses
are offered in the evening—and occa-
sionally on Saturdays—so that students
may work in the daytime as they

take courses.

Of the 26 elective hours, students are
relatively free to choose those they feel
best meet their needs. Restrictions are:
¢ all courses must be graduate level
¢ a maximum of nine quarter credit

hours (not counted toward another

degree) may be transferred from
another college or university

* a maximum of 16 hours may be taken
outside the instructional technology
program

* a maximum of 12 hours may be taken
in special projects, independent study
or internship courses

Each student has an adviser with
whom a course plan should be devel-
oped to best suit the student's career
and graduation requirements.

While the student has some liberty to
choose course sequence, careful atten-
tion should be given to course prerequi-
sites. A good rule-of-thumb is to take
0627-735, 755, and 756 within the first 20
hours of course work in order to prepare
for 0627-771, 772, and 773 (the instruc-
tional development sequence). For
answers to specific questions, the stu-
dent should contact his or her adviser.

Required core courses
(26 credits) Credits

0627-721 Evaluation of Training 4
0627-735 Theories of Adult Learning 4

0627-755 Criterion-Referenced

Instruction 1 3
0627-756 Criterion-Referenced

Instruction 2 3
0627-771 Instructional

Development 1 4
0627-772 Instructional

Development 2 4
0627-773 Instructional

Development 3 4
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Advanced Certificate in Senior
Living Management

RIT now offers an advanced certificate in
senior living management to help
address the significant shortage of
trained managers of senior living facili-
ties. The four-course graduate certificate
allows those with diverse backgrounds
in health care, hospitality, or other related
or often unrelated areas to gain necessary
skills to excel as managers in this new
industry which is experiencing exponen-
tial growth. Few U.S. universities offer a
separate curriculum or even courses
related to senior living management.

Curriculum

The courses in this four-course certificate
are drawn from three disciplines housed
in HSA: service management, health sys-
tems administration, and human
resources development.

0625-810 Senior Living Management
0635-710 Integrated Health Systems
0635-815 Finance for Operations
0626-892 Global Human Resources

Admission requirements

The certificate is open to students quali-
fied for and meeting the requirements for
graduate study. Certificate courses are
introductory graduate courses in each
area and thus require no prerequisite
coursework. The certificate may be com-
pleted as a stand-alone credential. It may
also serve as an entry point for the MS
programs housed in HSA including ser-
vice management, health systems admin-
istration, human resources development,
and instructional technology or to fulfill
the requirements for a professional con-
centration in the cross-disciplinary profes-
sional studies MS program. Qualified stu-
dents may use individual courses or the
certificate within other RIT graduate pro-
grams with the appropriate approvals.

Master of Science in Health
Systems Administration

William Walence, Program Chair

The health systems administration pro-
gram is designed to meet the needs and
demands of professionals desiring a
degree specific to the health care field.
It is designed for working health care
administrators, clinicians and support
personnel in health care organizations,
and anyone desiring a career move into
the health care environment.

One of the program's advantages is
that it can be pursued while working
full time. In addition, thesis and intern-
ship options allow a wide range of per-
sonal choice in designing a program to
fit specific academic and career needs.
Employing a leading-edge, systems
approach to health care administration,

the program capitalizes on RIT's experi-
ence and skill in delivering creative aca-
demic offerings through advanced tech-
nological means to distance learners.

As a focal point in the debate over
health care costs and provision, Rochester
has gained a national reputation for
affordable, high-quality health care
services. The Rochester community
possesses an enviable array of talented
health care administrators and care
givers—many of whom are also faculty
in the program and whose expertise
is invaluable.

The program meets students' needs
by taking a value-added, continuous
improvement approach to program
development and maintenance. Its
guiding principles operate in the context
of a socially conscious world view:

* it is responsive to evolving trends in
health care and management

¢ it provides an integrated systems
approach to health care

* it possesses a balance of quantitative
and qualitative content

* it teaches useful skills

¢ it employs and imparts

innovative technology
¢ it fosters lifelong learning.

The program

Health systems administration is a
57-quarter-credit-hour distance learning
program. The program can be completed
on a part- or full-time basis.

Each fall, four courses (Integrated
Health Systems, HS Administration,

HS Operations and Finance, Statistical
Concepts) meet one half day each for
optional on-campus sessions. These ses-
sions provide students and instructors
an opportunity to meet one another as
well as familiarize themselves with RIT.

Attendance at the fall sessions is not
required for MS students. Those who
choose not to attend will be provided all
of the materials and tapes from the one-
day sessions. Students should feel free
to attend if their schedules permit.

The schedule for the 2001 optional
sessions can be found at our program
Web site: www.rit.edu/~hsawww.

Teaching methodologies include
computer networking, video lectures
and seminars, audio-taped lectures and
discussions, and teleconferences.

Admission requirements

Admission requirements for the master

of science degree include:

¢ successful completion of the baccalau-
reate degree at a regionally accredited
college or university

¢ A cumulative grade point average of
3.0 or above on a 4.0 scale or superior
endorsement and more than three
years' management work experience


http://www.rit.edu/~hsawww
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Typical sequence of courses for part-time study

Year 1

Summer Quarter

Fall Quarter
e Statistical

Winter Quarter

¢ Quality Mgmt.

Spring Quarter
¢ Info. Systems for

Concepts forHS Health
¢ Integrated HS ¢ Preventive Administrators
Epidemiology e HS Policy and
Law
Year 2

Elective* e HS Admin. ® HS Economics & | * HS Issues
Elective* e Finance for Finance ¢ HS Strategic

Operations e Elective Planning
e letters of reference from two individ- Curriculum

uals who have recently functioned as

the applicant's supervisors

official undergraduate and, if

applicable, graduate transcripts

¢ three or more years' experience in a
health care or health-related organiza-
tion or business environment as either
a clinician or manager. (An internship
in a health care organization is required
for those who lack such experience.)

¢ telephone interview with health sys-
tems administration faculty member
All credentials must be submitted

and reviewed by the faculty prior to the

completion of 12 quarter credit hours

of graduate work in the program. Go to

www.rit.edu/healthsystems for further

information.

Financial assistance

Assistance may be available through the
RIT Financial Aid Office (585-475-2186).

Degree requirements

The degree requires completion of a
minimum of 57 quarter credit hours at
the graduate level. The program can
usually be completed in 21 months, and
program requirements must be met
within seven years of the date of the
oldest course counted toward the stu-
dent's program. Students must maintain
a 3.0 (B) average and must complete a
thesis or other appropriate research or
comparable professional achievement.

Upon matriculation each student is
assigned an adviser, and together they
develop a plan of study. For specific
questions about courses and a plan of
study, the adviser or department chair
should be consulted. Call William
Walence at 585-475-7359.

The following themes link courses and
pervade the curriculum: ethics and
social responsibility, systems perspec-
tive, communication skills, managing
change, quality and computer literacy.

Required  courses

Statistical Concepts or Introduction to
Statistics

Integrated Health Care Systems

Preventive Epidemiology

Information Systems for Health
Administrators

Quality Management for Health Systems

Health Systems Policy & Law

Finance for Health Systems Operations

Health Systems Economics & Finance

Health Systems Planning

Health Systems Administration

Health Systems Issues

Electives

Health Information Resources
International Health

Culture & Leadership
Managed Care

Long Term Care

Additional  credit options
(12 credit hours required from elective
courses, thesis or internship)

Advanced Certificates in
Health Administration

RIT now offers two new advanced cer-
tificates in health systems administra-
tion. Each consists of four graduate
courses and can be taken via distance
learning (computer networking, videos,
audios). Students do not need to come to
campus to take these courses.

The courses for these certificates are
the same as those in the master of science
degree in health systems administration.
The faculty and resources for these
courses are the same as those for the MS
degree. The courses can be applied to
the MS degree at a later date if desired.

Advanced certificate in
integrated health systems

Credits
Integrated Health Systems 4
Health Systems Administration 4
Information Systems for
Health Administrators 4
Elective 4
Advanced Certificate Total 16
Advanced certificate in
health systems finance
Credits
Finance for Operations 4
Health Systems Economics & Finance 4
Managed Care 4
Elective 4
Advanced Certificate Total 16

Admission requirements

Admission requirements for an

advanced certificate program are the

same as those for the MS in health

systems administration:

* BS or BA degree from an accredited

college or university, in health care

or business

a 3.0 grade point average (GPA) on

a 4.0 scale

¢ three years of work experience. If
you do not have health care work
experience, you may be required to
take an additional course, Survey of
Health Systems, to gain foundation
knowledge.

The Center for
Multidisciplinary Studies

lames Myers, Director

Master of Science in
Cross-Disciplinary
Professional Studies

The cross-disciplinary professional
studies program is specifically designed
to enable the mature learner to fashion
a customized plan of graduate study
tailored to his or her personal and pro-
fessional goals. This degree offers an
opportunity to draw on more than 50
RIT graduate programs—for example,
interactive media design, human resource
development, graphic design, informa-
tion technology and health systems
administration—in order to gain the
advanced knowledge and skills neces-
sary to respond successfully to new
and emerging career opportunities. The
degree is completed with a practical,
hands-on project directly related to the
student's individualized plan of study.
The cross-disciplinary professional
studies master's degree with certain
concentrations can also be pursued
through distance learning.
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The program

The master of science in cross-disciplinary

professional studies requires completion

of 48 quarter credit hours as specified

in an individualized plan of study con-

sisting of two or three professional con-

centrations. Each concentration consists

of three to four courses drawn from an

existing RIT graduate program. Graduate

credits earned in other programs can

be used in completing a concentration.

Certain concentrations can be completed

with distance delivered courses,

including;:

* applied statistics

* organizational development

* environmental management

* health systems administration

¢ information technology

¢ product and production systems design

¢ technical information design

¢ other distance-delivered concentrations
as they become available.

Besides course work in two or three
concentrations, there are two required
courses. Credit hours not required in a
student's concentrations can be used
for electives. For further information
or advising, call Dr. Richard Morales at
585-475-2234.

Required courses

Context and Trends (4 credits)

This course introduces students to
interdisciplinary thinking, personal
self-assessment, problem solving and
research techniques using electronic
information resources.

The Capstone Project (4 credits)

This course is a supervised, hands-on
experience in which students apply the
skills and knowledge developed through
their individualized plans of study

and conclude with oral and written
presentations.

The following examples are illustra-
tions of the cross-disciplinary professional
studies format. Many other combinations
are possible.

Examples: Cross-Disciplinary
Professional Studies
Plan of Study Example 1: Cross-

Disciplinary Professional Studies with Two
Professional Concentrations

Credits

0699 Context & Trends 4
CONCENTRATION A:
MANAGEMENT
0102 Organizational Behavior &

Leadership 4
0102 Leading a Quality Organization 4
0102 Business & Society 4
0102 International Management 4
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CONCENTRATION B:
ORGANIZATIONAL DEVELOPMENT

0626 Needs Assessment 3
0626 Theory of Organizational
Development 3

0626 Planning & Evaluation in

Organizational Development 3
0626 Organization Restructuring 3
ELECTIVES
0307 Quality Management 4

0625 Elements of Service Management 4
0625 Organizational Strategies of

Service Firms 4
0699 Capstone Project _4
Total 48

Example 2: Cross Disciplinary Professional
Studies with Three Professional
Concentrations

Credits
0699 Context & Trends 4

CONCENTRATION A: INTERACTIVE
MULTIMEDIA DEVELOPMENT
0604 Fundamentals of Interactive

Multimedia Development 4
0604 Interactive Multimedia

Development 4
0604 Programming for Interactive

Multimedia 4
0604 Interactive Multimedia Project 4

CONCENTRATION B:

GRAPHIC ARTS TECHNOLOGY

2081 Trends in Printing Technology 4
2081 Computer-Aided Printing Design

& Copy 4
2081 Markets for Electronic
Publishing 4

CONCENTRATION C:
MANAGEMENT OF TECHNOLOGY
0102 Introduction to Technology

Management
0102 Strategic & Global Factors in the
Management of Technology 4
0102 Managing a High-Tech
Organization 4
0699 Capstone Project 4
Total 48

Admission requirements

The program is especially suitable for
individuals with career experience who
can define the skills and knowledge they
wish to obtain through graduate study.
Admission requirements include:

* successful completion of a baccalau-
reate degree at a regionally accredited
college or university

* an undergraduate cumulative grade
point average of 3.0 or better on a 4.0
scale or superior endorsements and
more than three years of management
experience

o three to five years full-time
work experience

¢ letters of reference from two
individuals who have served recently
as either the applicant's supervisors
or instructors

* a statement of career objectives and
description of the skills and knowl-
edge sought through graduate study

* a proposed plan of study to be
developed with the program chair.

International students must submit
the results of the Test of English as a
Foreign Language (minimum score of
550) as part of the application process.
The TOEFL requirement is waived for
native speakers of English or those
submitting educational transcripts
and diplomas from American colleges
and universities.

All applicants are urged to discuss
their plans with the cross-disciplinary
professional studies program adviser
before making formal application.

Financial assistance

Assistance may be available through the
RIT Financial Aid Office (585-475-2186)
and the Office of Graduate Enrollment
Services. Financial Aid reviews eligibility
for loans, and the Office of Graduate
Enrollment Services offers scholarships.

Advanced Certificate in
Technical Information Design

The curriculum

Technical information design is a growing
multidisciplinary communication field
that requires understanding and skills in
the development and use of text, graphic
design, multimedia, and other techniques
to enhance contemporary technical com-
munication. Success in this field demands
that the practitioner have superior writ-
ing skills, adeptness at selecting and
using available and emerging media,
and the ability to recognize excellence

in the visual aspects of communication
design. This program focuses on the
information designer's use of technology
to create documentation and to deliver
information to the intended audience.

Required  courses
0604-741 Fundamentals of Web-Based
Multimedia 4
0688-711 Technical Information
Design 4
0688-731 Technical Procedures 4
0688-741 Usability Design & Testing 4

These core courses are available
through distance education. In addi-
tion, students are required to complete
a minimum of seven elective credits
chosen with the approval of their
program adviser.
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Elective courses
0604-730 Interactive Media
Implementation 4
0604-745 Theories in Interactive
Computing 4
0688-721 Creating Technical
Proposals 4
0688-732 Managing Technical &
Scientific Communication 3
2081-723 Contemporary Publishing 4
2081-742 Document Processing
Languages 4
2081-743 Markets for Electronic
Publishing 4
2081-744 Introduction to Multimedia
Publishing 4

Many of these electives are available
through distance education.

Admission requirements

Certificate applicants should have a bac-
calaureate or equivalent degree from an
accredited institution and a minimum
cumulative grade point average of 3.0
(B). Students with lower grade point
averages may take courses on a non-
matriculated basis and be admitted after
successful completion of two or more
courses and permission of the program
chairperson. Two professional recom-
mendations also must be submitted.

Applicants whose native language is
other than English must take the TOEFL
examination. A score of at least 550 is
required. Students with a lower score may
be admitted conditionally and will take
a prescribed program in English along
with a reduced program course load.

Students entering this program are
also expected to have basic skills in tech-
nical writing and editing and technical
document design.

Graduate Faculty
College of Applied Science
and Technology

Wiley R. McKinzie, MS, State University of
New York at Buffalo—Dean; Professor
Linda A. Tolan, BS, State University of New
York College at Geneseo; MS, Rochester
Institute of Technology — Associate Dean;
Associate Professor

Department of Civil
Engineering Technology,
Environmental Management
and Safety

Abi Aghayere, BS, University of Lagos; MS,
Massachusetts Institute of Technology; Ph.D.,
University of Alberta; PE— Assistant
Professor

G. Todd Dunn, BS, Dartmouth College;
MSCE, University of California; PE —
Associate Professor

Robert H. Easton, BS, U.S. Military Academy;
MSCE, Iowa State University; PE—Professor
Joshua Goldowitz, BS, State University of
New York at Binghamton; MS, University of
Arizona— Associate Professor

William C. Larsen, BS, MSCE, Dartmouth
College; PE— Associate Professor

Robert E. McGrath Jr., BCE, Rensselaer
Polytechnic Institute; MSCE, Syracuse
University; PE—Professor Emeritus

John Morelli, BS, Syracuse University; MS,
Ph.D., State University of New York College
of Environmental Science and Forestry —
Associate Professor

Mark Piterman, MCE, Odessa Marine
Engineers Institute—Professor Emeritus
Joseph M. Rosenbeck, BS, MS, Central
Missouri State University —Program
Coordinator; Associate Professor

Maureen S. Valentine, BSCE, Tufts
University; MCE, Virginia Polytechnic
Institute; PE—Chairman, Civil Engineering
Technology, Environmental Management and
Safety; Associate Professor

Jennifer Wadhams, BS, Roberts Wesleyan
College; MS, University of Rochester —
Assistant Professor

Scott B. Wolcott, AAS, State University of
New York, Canton; BS, MS, State University
of New York at Buffalo; PE— Assistant
Professor

Adjunct Faculty—Environmental
Management and Technology

Michael Chambers, BS, Clarkson University
Maria Csutora, Ph.D., Budapest University of
Economic Sciences

Twyla Cummings, Ph.D., The Union Institute
Libby Ford, MS, University of Notre Dame
Jacqueline Fox, MS, University of Rochester
Deborah Gordon, MS, University of
Rochester

Wayne Loomis, MS, University of Rochester
Jean McCreary, JD, University of Florida
School of Law

Edward Mullen, BS, Clarkson University
David Richardson, MPH, University of
Michigan

George Thomas, MS, Johns Hopkins
University

Department of Manufacturing
and Mechanical Engineering
Technology/Packaging Science

Ronald F. Amberger, BME, Rensselaer
Polytechnic Institute; ME, Pennsylvania State
University; PE—Professor

Louis B. Gennaro, BS, U.S. Military
Academy; MS, Northeastern University —
Professor

Daniel L. Goodwin, BS, MS, Ph.D., Michigan
State University —Chairman; Professor
Martin Gordon, BSME, MSME, MBA, State
University of New York at Buffalo— Assistant
Professor

Deanna M. Jacobs, BS, State University of
New York College at Plattsburgh; MA, State
University of New York College at Geneseo;
MS, Rochester Institute of Technology —
Associate Professor

Daniel Johnson, BS, MS, Rochester Institute
of Technology — Assistant Professor

Guy Johnson, BS, Pennsylvania State; MS,
Syracuse University —Professor

Seung Kim, BS, Hanyang University; MS,
Ph.D., University of Illinois— Assistant
Professor

Ti-Lin Liu, MS, Tsinghua University —
Associate Professor

Carl A. Lundgren, BS, Rensselaer Polytechnic
Institute; MBA, University of Rochester —
Professor

Robert A. Merrill, BS, Clarkson College; MS,
Northeastern University; PE—Professor
Karen L. Proctor, BS, Michigan State
University; MBA, Rochester Institute of
Technology — Associate Professor

S. Manian Ramkumar, BE, PSG, College of
Technology-Bharathiar; ME, Rochester
Institute of Technology — Associate Professor;
Graduate Program Adviser

Maria Rubino, BS, Kutztown State University;
MS, Michigan State University; Ph.D.,
University of Manitoba— Assistant Professor
Elizabeth A. Scholle, BSE, University of
Pittsburgh; MS, Ph.D., University of Illinois;
EIT Professional Certification— Assistant
Professor

James F. Scudder, BME, Cornell University;
PE — Assistant Professor

John A. Stratton, MS, Rensselaer Polytechnic
Institute—Department Chair; Professor

Fritz J. Yambrach, BS, Michigan State
University, BS, MBA, Utah State University —
Associate Professor

Adjunct Faculty—Packaging Science
Edward A. Colombo, BS, St. Peters College;
Ph.D., Brooklyn Polytechnic Institute

Craig E. Densmore, BS, MS, Rochester
Institute of Technology

Carl F. M. deWinter, BS, MS, Katholicke

Universiteit Lennen

Robert Ferraro, BS, US Naval Academy; MS,
George Washington University; MBA,
Rochester Institute of Technology

James W. Jacobs Jr., MS, Troy State
University; Ph.D., University of Buffalo
Stephen R. Pierce, BS, MS, Michigan State
University

Dennis Young, BS, Michigan State
University —Dennis Young and Associates, Inc.

Hospitality and Service
Management

Francis M. Domoy, BS, MA, State University
of New York at Buffalo; Ph.D., Michigan State
University —Chair; Professor

Stanley Bissell, BA, Ohio Wesleyan
University; MA, University of Auckland,
New Zealand; MLS, State University of New
York College at Geneseo— Associate Professor
David Crumb, BS, Florida State University;
MBA, Michigan State University — Assistant
Professor



Barbara Cerio Iocca, RD, BS, M.Ed., State
University of New York at Buffalo— Associate
Professor

James Jacobs, MS, Troy State University;
Ph.D., State University of New York at
Buffalo—Graduate Chair; Associate Professor
Elizabeth Kmiecinski, RD, BS, Ohio State
University; MS, University of Kentucky —
Assistant Professor

Dianne C. Mau, BS, Rochester Institute of
Technology; MS, State University of New York
College at Brockport—Graduate Program
Chair

Warren Sackler, BA, Michigan State
University; MA, New York University —
Associate Professor

Edward Steffens, BS, MBA, Rochester Institute
of Technology — Assistant Professor

Edward B. Stockham, AB, Ph.D., University of
Pennsylvania— Associate Professor

William W. Walence, BA, MA, Kent State
University; Ph.D., Ohio State University —
Program Chair, Health Systems Adminis-
tration, Deaf Studies; Associate Professor

C. J. Wallington, BS, University of Missouri at
Kansas City; Ph.D., University of Southern
California—Graduate Program Chair;
Professor

Carol Whitlock, RD, BS, MS, Pennsylvania
State University; Ph.D., University of
Massachusetts—Professor

Adjunct Faculty —Hospitality and
Service Management

Judy Christiansen, BA, University of Hartford;
MS, New England Conservatory

of Music

Richard Cowen, MBA —Health Care
Management Consultant, Rochester
Christopher Davis, M.D.—Physician,
Rochester

Deborah DeMay, MS, Rochester Institute of
Technology

Donna A. Dickson, BA, State University of
New York College at Buffalo; MS, Rochester
Institute of Technology

Karin Edinger, BS, State University of New
York College at Brockport, MS, Rochester
Institute of Technology

James Fatula, Ph.D.—Consultant, Health Care
Management, Rochester, New York

Rebecca Ferraro, BS, State University of New
York College at Brockport; MS, Rochester
Institute of Technology

Arnold S. Gissin, MPH— Administrator,
Jewish Home of Rochester

Katherine Hiltunen, MBA, BSN —Director,
QM/UM Analysis, Blue Cross and Blue Shield
of Rochester

Patricia Houghton, RN, MHA, CPHQ

Ed Keyes, BS, University of Massachusetts;
MS, Rochester Institute of Technology
Joseph M. LaLopa, MS, Rochester Institute of
Technology; Ph.D., Michigan State University
Marcia Marriott, BS, MA, State University of
New York College at Brockport; Ph.D.,
Southwest University

Richard Morano, BS, Rochester Institute of
Technology; MS, University of Rochester;
Ed.D., University of Rochester;

James Myers, BS, MS, Rochester Institute of
Technology; Ph.D., Michigan State University
Michael O'Connor, MS—Executive Director,
Rochester Community Individual Practice
Association

A. Holly Olsen, BS, University of Montana;
MS, Rochester Institute of Technology
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James M. Papero, BS, Ed.M., University of
Rochester

Damon Revelas, BS, MS, Rochester Institute of
Technology; Ph.D., State University of New
York at Buffalo

Annette Rummel, BBA, Northwood
University; MS, Rochester Institute of
Technology

Patricia Seischab, MS, Rochester Institute of
Technology

Theresa Seil, BS, State University of New York
College at Brockport; MBA, Syracuse
University

Christine Sevilla, BA, University of Southern
California at Santa Barbara; MPA, State
University of New York College at Brockport;
MS, Rochester Institute of Technology

Dan L. Sirmans, BBA, Georgia State
University; MS, Rochester Institute of
Technology

J. Wixson Smith, BS, State University of New
York College at Geneseo; MS, Rochester
Institute of Technology

Michael Tarcinale, Ph.D., RN —Vice President,
Randamax, Inc., Rochester, New York

Arthur G. Tweet, Ph.D.—Consultant, CQI
Associates, Rochester, New York

Beverly Voos, MS, President and Chief
Executive Officer, Rochester Healthcare
Information Group, Rochester, New York

Albro C. Wilson, MS, Rochester Institute of
Technology

Carl Winkelbauer, Ed.D., University of
Rochester

Center for
Multidisciplinary Studies

Janet Graham, BS, MS, Rochester Institute of
Technology — Assistant Professor; Associate
Director

James Myers, BS, MS, Rochester Institute of
Technology; Ph.D., University of Michigan—
Director, Associate Professor

Richard Morales, BA, Michigan State
University; MA, State University of New York
College at Brockport; MSW, Ph.D., Syracuse
University — Associate Professor

Thomas F. Moran, BSME, California
Polytechnic State College; MSME, California
State College at Long Beach—Program Chair,
Communications; Associate Professor

Linda A. Tolan, BS, State University of New
York College at Geneseo; MS, Rochester
Institute of Technology — Associate Dean,
Associate Professor

The Student Alumni Union, a popular gathering spot, contains many student activities and services offices,
the cafeteria and Ritskeller, Ingle Auditorium and the RITreat.
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Packaging Science

0607-701 Research Methods in Packaging
Discussion of procedures, methods and requirements for carrying out the
research project. Students pursue advanced study and research in the following
areas: distribution packaging, package systems development, product and/or
package damage in the physical distribution environment, materials, quality
preservation, production and mechanical properties of packaging materials and
systems. Credit 4

0607-721 Packaging Administration
Study of the role of packaging operations in the corporate enterprise. Positioning
of the packaging function in the corporation, managerial practice, interpersonal
relationships and control techniques are considered. Individualized instruction,
case analysis and/or research papers supplement classroom instruction. Credit 4

0607-731 Advanced Packaging Economics
An advanced study of the firm's economic behavior in relationship to activities
within the packaging function. Included are packaging costs, production theory
and case studies demonstrating general trends in the packaging industry.
Individual instruction, case study and/or research paper required, as appro-
priate to the student's level or interest. Credit 4

0607-742 Distribution Systems
Study of the shipping and handling environment encountered by goods in
packages during distribution to the product user. Materials handling, ware-
housing and the impact of the distribution environment on shipping container
design and development are considered. Case study or individual research
appropriate to student's interest. Credit 4

0607-750 Graduate Seminar
Course concentrates on topic of current interest, depending on instructor,
quarter offered and mix of students. Content to be announced prior to registra-
tion dates. Credit 4

0607-752 The Legal Environment
An intensive study of federal, state and local regulation that affects packaging.
Individualized study and research on an interest basis. Credit 4

0607-763 Packaging for End Use
An intensive study of package design requirements specific to use of a product
at specified end points. Individual design and development of a package system
and its specifications, appropriate to the needs of the product and the consumer/
user. Credit 4

0607-770 Advanced Computer Application
Study of the application of computer techniques and data processing for pack-
aging applications: specification development, test simulation, optimum sizing
of package systems, process control and similar applications will be presented.
Computer program development and individual research on an interest basis.
Class Credit Lab 4

0607-783 Packaging Dynamics
The study of instrumentation systems for analysis, evaluation and application
of shock and vibration test methods and data to package system design and
development for specific products. Individualized instruction appropriate to
student's interests. Credit 4

0607-798 Independent Study
Student-initiated study in an area of specialized interest, not leading to a thesis.
A comprehensive written report of the investigation is required. Cannot be used
to fulfill core requirements. Credit 1-8

0607-799 Advanced Packaging Design
Advanced package design projects selected in consultation with the instructor.
Individual study appropriate to area of interest and background of student.
(Consent of department) Credit 1-4

0607-890 Graduate Thesis
An independent research project to be completed by the student in consultation
with the major professor. A written thesis and an oral defense of the thesis are
required. (Consent of department) Credit 1-12

0607-999
Credit 0

Packaging Science Graduate Co-op

Manufacturing & Mechanical Engineering
Technology

0610-630 Tolerance Design
This is a comprehensive course on the topics of analytical and experimental devel-
opment of design and production tolerances. The course covers worst case and sta-
tistical tolerance analysis, 6 Sigma methods for tolerancing, Monte Carlo simula-
tion sensitivity analysis of systems, and Taguchi's approach to tolerance design.
Special emphasis will be given to developing tolerances for complex aggregations
of technologies. System tolerance and cost balancing are covered in detail. The use
of tolerance design in critical parameter management will be covered. Students
will conduct a project in computer-aided tolerance analysis. Credit 4

0610-710 Product Development & Integration
This course covers a broad set of topics, processes, and best practices related to the
disciplined development of products and production systems. The course takes
two major views of product development: total quality development and system
engineering as applied to the earliest phases of new product development. A thor-
ough review of product and technology development processes and best practices
will be covered in the context of reducing time to market. Skills will be developed
to enable the student to construct and actively participate in a modern, concurrent
new-product development process. The student will be introduced to critical
parameter management to aid in fulfilling voice of the customer requirements.
System integration for total product life cycle performance is a major focus.
Studies and reading in diverse product and system development topics are
required. Credit 4

0610-820 Concept Design & Critical Parameter Management
This course focuses on gathering the voice of the customer, translating it into
technical requirements, defining functions to fulfill the requirements, generating
concepts to physically fulfill the functions and the evaluation and selection of
superior product and subsystem concepts that are safe to take to commercializa-
tion. Team labs will be conducted in QFD, functional analysis and decomposi-
tion, concept generation, and Pugh's concept selection process. Critical para-
meter management techniques will be covered in detail. Credit 4

0610-830 Instrumentation & Computer Aided Data Acquisition
This course integrates modern methods of acquiring, processing, and analyzing
data. The goal is to generate value-added information to the critical parameter
management process during new product development. The course focus is on
the measurement of product- or process-critical functional responses that are
direct indicators of the true physical functions that control product quality.
Students will acquire a strong set of skills in hands-on development, design, con-
struction, and operation of manual and computer-aided data acquisition sys-
tems. Topics include applications for data base management and applications for
empirical model building, robust design, tolerance design and statistical process
control. Students will be introduced to using Lab View for data acquisition and
control. Credit 4



0610-870 Robust Design & Production Systems
This is an advanced course in Taguchi's dynamic methods of robust design.
Students learn to optimize design parameter nominal set points to promote
insensitivity to sources of variation in the manufacturing and customer use
environments. Development of robust and tunable systems and their manufac-
turing processes is a major focus. The role of engineering methods for designing
for additivity is used to promote rapid system integration. The role of robust
design in critical parameter management will be demonstrated. Team labs in
robust design projects will be required. Credit 4

Computer Integrated Manufacturing

0617-703 Gateway to Technology
This course addresses the development of knowledge, skills, and under-
standing of modern technology. It includes aspects of instructional processes as
well as social considerations. Topics include an introduction to computer aided
design with solid modeling, electronics, science and technology, and automa-
tion of robotics. It is based on the Project Lead the Way curriculum and requires
laboratory equipment needed for that curriculum. Credit 6

0617-730 Data Management & Communication
This is a course in communication and data management. The first part of this
course will focus on data communication. Fundamental concepts of computer
systems will be explored. This information will be a precursor to such topics as
parallel and serial communication, synchronous and asynchronous communica-
tion, point-to-point, and broadcast networks. Additional discussion will include
application of network applications in CIM such as EDI. The second part of this
course will discuss elementary data management topics such as data storage and
retrieval, the use of commercial DBMS's and the relational model. It will also dis-
cuss data representation in CIM; the melding of representation schemes used by
CAD systems and CNC/DNC machine tools. (0602-710) Credit 4

0617-842 Data Management in CIM
Introduction to data management for manufacturing applications. Topics
include conceptual, implementation and physical design of databases as well as
data representation used in manufacturing processes. Geometric modeling of
3D objects for analysis and displav is included. Laboratory work required.
(0602-710,0602-730) Credit 4

Bike patrols are one way that Campus Safety provides security to the R1T
community.
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0617-845 Distributed Systems
This is a course in writing distributed applications, as distinguished from dis-
tributed operating systems. As such, it focuses on two principal issues: types of
implementation platforms and interprocess communication mechanisms. The
first issue involves a discussion of different types of environments in which the
programmer may find himself or herself, including traditional timesharing sys-
tems, event-driven systems and uniprogramming systems. The second issue is
concerned with how processes, or tasks, communicate with one another, whether
this is different when the processes are on a single processor or different proces-
sors and how they can synchronize their accesses to shared resources. (0602-710,
0602-730) Credit 4

0617-850 Flexible Manufacturing & Assembly Systems
This course provides an in-depth knowledge of automated manufacturing and
assembly systems, their design, operation and implementation. Topics include
system hardware, software, controls, programming, and integration. Emphasis
will be placed in providing a thorough understanding of computer controlled
machines, tooling tool management, part feeding, part orientation, part holding,
material handling systems, robots, AGVS, coordinate measuring machines, sen-
sors, system controls, general purpose and special purpose assembly systems and
management issues. Concepts pertaining to design of products for automated
manufacturing, handling and assembly will also be discussed. Class 4, Credit 4

0617-855 Electronics Packaging Fundamentals
This course will provide a thorough understanding of the technology, compo-
nents, equipment, design and manufacturing process for surface mount elec-
tronics manufacturing. As an introductory course, it will provide the students
with a strong foundation needed for advanced work in surface mount tech-
nology (SMT). The laboratory demonstrations will provide the students an ori-
entation and familiarization of the manufacturing equipment and process for
printed circuit board assembly. Class 4, Credit 4

0617-856 Advanced Concepts in Electronics Packaging
This course provides an in-depth study of materials, analytical procedures and
manufacturing processes related to surface mount electronics manufacturing. The
lecture topics will include design and manufacturing standards, stencil printing,
component placement, soldering, cleaning, testing, inspection, real-time process
control, and CAD/CAM integration. The laboratory projects for this course will
include analytical analysis of raw materials, solder joint reliability, substrate
inspection and a detailed process study of stencil printing, component placement,
soldering, post solder inspection and rework and repair. Class 4, Credit 4

0617-870 Manufacturing Automation Controls
This course deals with the principles and application of programmable logic
controllers (PLC). Topics include PLC hardware, programming and application
of PLCs in a computer integrated manufacturing (CIM) environment. Students
will also be exposed to man machine interface (MMI) and PLC networks.
(Graduate standing) Class 3, Lab 2, Credit 4

0617-896 Project Management in CIM
Interdisciplinary course covering project management in CIM. Students will study
real-world problems that are related to manufacturing hardware or manufacturing
processes and propose solutions to problems requiring an integrated approach.
Topics include the identification and definition of the goal; strategy development;
project planning; required resource estimation; project organization; proposal
development; project approval; project staffing; team building; implementation of
the project managing scope, performance, schedule and resources; and project ter-
mination. (Completion of required courses in CIM curriculum) Credit 4

0617-897 MS Thesis
Interdisciplinary thesis on CIM research area to be monitored and advised by
committee of three faculty. This thesis work may serve as the capstone course of
the CIM degree. (Defense of thesis requires completion of all required courses)
Credit 0-4

0617-898 Graduate Seminar
Special offering of advanced graduate-level topics. These topics are developed
and taught on a special offering basis and vary from year to year. Credit 1-4

0617-899 Independent Study
Faculty-directed study of appropriate topics on a tutorial basis. This course is
generally used to allow an individual to pursue topics in depth under faculty
sponsorship. Credit 1-4

0617-999 Manufacturing Graduate Co-op
Work experience in manufacturing position appropriate to selected major in
graduate program. Position to be obtained through interviewing process with
the assistance of Co-op Education and Career Services Office. Credit 0
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Hospitality and Service Management

Hospitality-Tourism Management

0624-770 Service Leadership: Examining & Implementing Change
An overview and examination of various personnel leadership functions as
applied to the delivery of service excellence. Current literature is used to explore
the interrelationships of various conceptual paradigms. The goal is to enhance
each individual's understanding and to augment his/her ability to interact in
the service environment and to critically understand strategies founded in con-
tinuous learning. Concepts discussed include: teamwork, empowerment, rela-
tionship management, corporate culture and "moments of truth" management.
Credit 4

0624-780 Financial Management for Hospitality-Tourism Firms
Financial performance forecasting at both the individual and multi-unit levels
of operation is examined. Emphasis on financing, including operating leverage,
short- and long-term financing alternatives and tax considerations within a
service organizational context. Credit 4

0624-823 Strategic Environments of Food System
The strategic environments of the hospitality-tourism system are examined as a
whole and from the perspectives of major segments: consumers, producers, reg-
ulatory agencies, distributors and retailers, including food service operators.
Specific issues examined include the use distribution systems, international
government policies, consumer expectations and the impact of these on the pro-
ducer and end user. Credit 4

0624-825 Strategic Processes of Service Firms
An analysis of the organizational structure, operational procedures, corporate poli-
cies, financial growth and related factors of service firms. The course traces the
evolution of various companies to reveal individual growth strategies. Credit 4

0624-826 Tourism Policy Analysis
An analysis of the goals and objectives for tourism development in geographic
areas of different size. Topics include employment, income redistribution, cul-
tural impact, labor supply and tourism resource base. Specific policies for
touristic regions are compared for effectiveness and overall cost benefits. Local,
state, national and international examples are included. Credit 4

0624-827 Technical Transfer in Hotel Industry
Survey of computer information systems for planning and control in hospitality
and tourism operations. Various software and hardware packages are examined
in relation to planning and control functions. Credit 4

0624-828 Meeting Planning Development
An examination of the role of professional meeting planners as they function in
the corporate, association and educational environments. Both corporate and
independent meeting planners will be assessed. Methods of planning and pro-
gramming for meeting will be surveyed and evaluated. A review of the eco-
nomic impact of conferencing and support service functions will be undertaken.
Negotiation skills are examined. Credit 4

0624-840 Service Quality Management
Total Quality Management (TQM) philosophy is applied to the hospitality-tourism
industry. Underlying principles, TQM tools and techniques and case studies are
used to bridge the gap between theory and practical application. Credit 4

0624-843 Resort Development: An Instructional Approach
Market segmentation; methods in marketing research; creating a menu, an envi-
ronment, a theme for a defined market; improving the market share through
quality control, innovation, promotions, public relations, menu engineering and
community involvement; premarketing, creating a new image; marketing to
increase profitability. Case studies and project. Credit 4

0624-844 Hospitality Resource Management
This course is designed to analyze the inputs associated with the development
of hospitality firms. Labor markets, financial instruments, tourism infrastruc-
tures, real estate markets and educational support systems will be assessed in
order to determine the development of hospitality firms. Credit 4

0624-846 Travel Marketing Systems
Includes the identification of markets, product pricing strategies and mixes of
communication as they relate to the tourism distribution system. The efficien-
cies of various channel configurations and their resultant organizational pat-
terns are evaluated. Credit 4

0624-848 Convention & Exhibition Management
The organization and operation of exhibit/convention space is examined from
the meeting planner's perspective. Emphasis is given to use of exhibits to
enhance both program and attendance. A detailed review of the factors necessary
for successful exhibits and exhibitor relations is conducted with emphasis on the
various methods employed to encourage participation. Budget controls and
financial reporting systems are analyzed. The decision-making process on use of
the exhibit as an income producing segment of conferencing is stressed. Credit 4

0624-867 Tourism Planning & Development
Tourism planning defines the frames of reference used in making choices con-
cerning the development of tourism facilities and use of space. Topics include:
tourism income and expenditure; pricing policy; taxing authorities; ownership
patterns; financing and leakage potentials of the various tourism infrastruc-
tures. This course focuses on the planning and development of tourism as it is
"packaged" through its distribution channels. Credit 4

0624-868 Legal Issues & Evaluation
An examination of the instruments used to confirm meeting arrangements.
Focus is on informal instruments (letter of agreement) and formal documenta-
tion (contract). A survey of legal decisions impacting the liability of the planner
and their impact on the meeting function is conducted. The performance of
meeting planners and their interrelationships and interdependencies with ex-
ternal support staffs are assessed. Credit 4

0624-880 Seminar: Current Issues
A small-group examination of contemporary issues and topics chosen by the
students and faculty member. Research, oral presentations and class discussions
of all issues selected. Credit 4

0624-890 Practicum in Hotel Training
An opportunity for the student to apply skills learned in previous courses in a
work or laboratory setting. A proposal must be approved by the director of the
program before enrolling in the course. Credit 1-6

0624-896 Graduate Project
This course number is used to fulfill the graduate paper requirement under the
non-thesis option for the MS degree in hospitality/tourism management. The
candidate must obtain the approval of the director of the program and, if nec-
essary, an appropriate faculty member to supervise the paper before registering
for this course. A formal written paper and an oral presentation of the project
results are required. Credit 1-4

0624-898 Thesis
Thesis based on experimental evidence obtained by the candidate in an appro-
priate topic demonstrating the reduction of theory into practice. A formal
written thesis and oral defense are required. The candidate must obtain the
approval of the director of the program and, if necessary, an appropriate faculty
member to guide the thesis before registering for the thesis. Credit 8

0624-899 Independent Study
An opportunity for the advanced student to undertake independent investiga-
tion in a special area under the guidance of a faculty member. A written pro-
posal is to be forwarded to the sponsoring faculty member and approved by the
director of the program before registering for this course. The independent
study must seek to answer questions outside the scope of regular course work.
Credit 1-6

Service Management

0625-750 Elements of Service Management: A Systems Approach
General systems theory is used to examine the major components of the service
industry. The interactions and interdependencies of these components are dis-
cussed within the framework of developing a service management strategy to
insure service quality. Credit 4

0625-791 Foundations of Applied Social & Managerial Research
This is an introductory applied research/project development course for the
HSM graduate program. The purpose of this course is to introduce learners to
foundation concepts and methods in applied social and managerial research.
Emphasis is placed on developing an understanding of the scientific method
with application to social and managerial problems. Participants will cultivate
this understanding by engaging in the development of a research/project pro-
posal. The proposal will serve as the foundation for subsequent research course-
work; thesis, projects, or capstone projects. Topics covered in the course include:
1) the philosophy of research; 2) research ethics; 3) conceptualization of re-
search; 4) evaluation research; and 5) an introduction to basic quantitative, qual-
itative and systems research techniques. Credit 4



0625-810 Senior Living Management
This course is designed to introduce students to the unique knowledge and
skills required to understand and effectively manage in the senior living envi-
ronment. The course will focus on the demographic realities leading to career
and business opportunities in various types of senior living facilities Credit 4

0625-841 Benchmarking & Continuous Process Improvement
This course examines the benchmarking process as a means of achieving con-
tinuous service improvement. Among the topics discussed are proactive man-
agement, measuring performance, out-of-the-box thinking, internal, competi-
tive, industry, and best-in-class benchmarking. The critical success factors at
each stage of benchmarking in service industries are investigated. Credit 4

0625-842 Customer Relationship Management
The CRM course develops the learners' ability to help their organizations manage
customer interactions across multiple channels, maximize revenue opportunities,
build foundations to increase customer satisfaction, and drive customer retention
and loyalty. Credit 4

0625-843 Empowered Teams
This course focuses on the service organization's internal customers—the
employee and middle management. It examines the prerequisites, transforma-
tions, and assumptions needed to decentralize the service firm and implement self-
directed, empowered teams. Among the issues examined are accepting more
responsibility for the service performance, assuming accountability for customer
satisfaction, and planning with the "customer-in" decision-making framework.
Credit 4

0625-844 Breakthrough Thinking, Creativity & Innovation
Learning to solve problems, create profound decisions, and continuously change
our organizations has always been a function of leadership. Today's fast-paced
global business environment requires that we utilize equally insightful, aggressive,
and distinctly new processes to change. This course examines the global phenom-
enon and builds in the learner new methods to achieve leadership in an age of
change—breakthrough thinking, creativity, and innovation. The learner will
become adept at true value innovation in a knowledge /service economy. Credit 4

0625-845 Relationship Management in Service Firms
This course examines the nature of managing the on-going relationships that
characterize the service process. Relationships both internal and external to the
organization are considered. Organizational implications of developing service
recovery systems are also investigated. Credit 4

0625-846 Service Leadership Futures
This course changes each year as it evolves from students' interpretations of
what it should entail. In general, students will gain the capacity to examine both
the current status and future route(s) of service industries. It is the first in a
series of courses that will prepare career-minded individuals to function in our
rapidly changing environment and, more important, in the future. The goal is to
create leaders for tomorrow's service organizations and society. Credit 4

0625-847 Reengineering Service Environment
This course focuses on the process orientation of concentrating on and
rethinking end-to-end service activities that create value for customers. It chal-
lenges traditional organizational viewpoints and reexamines the assumptions
underlying the appropriateness of rigid divisions of labor, elaborate control sys-
tems and managerial hierarchy within service firms. Credit 4

0625-849 Service Quality Self-Assessment Processes
This course examines the various self-assessment processes associated with
improving service quality. The seven Malcolm Baldrige National Quality Award
categories, the eight President's Award for Quality and Productivity categories
(Federal Quality Institute), and the ISO 9000 categories are examined. These
guidelines are oriented towards systems and are used to probe relationships
that reach across departments and disciplines, with the goal of achieving and
maintaining total quality service management. Credit 4

0625-880 Current Issues Seminar
A small-group examination of contemporary issues and topics chosen by the
students and faculty member. Research, oral presentations and class discussions
of all issues selected. Credit 1-4
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0625-890 Practicum in Service Management
An opportunity for the student to apply skills learned in previous courses in a
work or laboratory setting. A proposal must be approved by the director of the
program, before enrolling in the course. Credit 1-6

0625-896 Graduate Project
The course number is used to fulfill the graduate paper requirement under the
non-thesis option for the MS degree in service management. The candidate
must obtain the approval of the graduate coordinator and, if necessary, an
appropriate faculty member to supervise the paper before registering for this
course. A formal written paper and an oral presentation of the project results are
required. Credit 4

0625-898 Research Thesis
Thesis based on experimental evidence obtained by the candidate in an appro-
priate topic demonstrating the reduction of theory into practice. The candidate
must obtain the approval of the graduate coordinator and, if necessary, an
appropriate faculty member to supervise the paper before registering for this
course. A formal written paper and an oral presentation of the project results are
required. Credit 8

0625-899 Independent Study
An opportunity for the advanced student to undertake independent investiga-
tion in a special area under the guidance of a faculty member. A written pro-
posal is to be forwarded to the sponsoring faculty member and approved by
the graduate coordinator before registering for this course. The independent
study must seek to answer questions outside the scope of regular course work.
Credit 1-6
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Human Resource Development

0626-707 Applied Data Analysis
Explores statistical concepts and procedures as applied to typical human
resource, training and career counseling situations. Participants apply a com-
puter program to the analysis of data. This course is offered in the classroom
and in a distance learning format. Credit 3

0626-710 Theory of Organization Development
This course introduces the student to organization development theories and
their application in an organizational setting. Consideration is given to the psy-
chological, sociological, and historical constructs upon which the field is based.
Students will become familiar with the philosophical foundations for the key the-
ories as well as the practical work of key theorists. This course will also examine
how theories of organization development are being applied in organizations to
foster change, innovation, and the revitalization of the organization. Credit 4

0626-712 Planning & Evaluation in Organization Development
Introduces participants to a strategic planning model, which they then use to
develop a strategic plan for an organization. (0626-710) Credit 4

0626-713 Practices of Consulting in Organization Development
Explores the role and skills of the consultant. Participants engage in an assess-
ment of an organization's needs, write a proposal, and, from the assessment
data, make recommendations for interventions. They also explore their interests
and aptitudes as consultants. (0626-710) Credit 4

0626-715 Empirical Methods
Acquaints participants with the tools for doing assessments and other data
gathering activities. Practice includes survey development, interviewing and
conducting focus groups. Credit 4

0626-720 Theories of Career Development
Examines theories of career development as applied to the process an indi-
vidual uses in making career decisions. Credit 4

0626-721 Career Counseling Techniques
Introduces participants to theories and techniques used in individual career
counseling situations. Participants plan, practice, and analyze non-clinical tech-
niques used in career counseling. (0626-720) Credit 4
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0626-730 Theories in Human Resource Development
Professionals in the HR fields of employee education, career development, orga-
nization development and training require both a conceptual understanding of
human learning and performance and systematic procedures for inducing
learning and performance. This course presents recent investigations, both the-
oretical and empirical, into human learning, motivation and performance.
Through readings and group activities, students will increase their under-
standing of theories of human resource development as the basis for practical
applications. Credit 4

0626-732 Design & Delivery of Training
Emphasizes the techniques used for design and development of instruction.
During the course, participants design a training module, deliver a portion of it,
and evaluate its success. (0626-730) Credit 4

0626-733 Needs Assessment/Proposal Development
Shows participants how to develop and conduct a needs assessment, design an
evaluation and write a proposal to do a needs analysis or evaluation. Credit 4

0626-740 Group Leadership
Group leadership combines theory and practice to give participants the skills
needed to use interactive techniques for training, to facilitate meetings and to
take leadership responsibility as a participant. Credit 4

0626-780 Human Resource Management I
Suitable for managers as well as human resource staff, this course examines the
formal systems in an organization which ensure the effective and efficient use
of human talent to accomplish organizational goals. Major topics include job
analysis, job descriptions, employee recruitment employee selection, and
performance management. Credit 4

0626-781 Human Resource Management II
The bottom-line business of human resources must be the delivery and or devel-
opment of human capital that enable the enterprise to become more competi-
tive, to operate for maximum effectiveness, and to execute its business strategies
effectively. HR embodies organizational programs and processes that can en-
hance individual competencies and organizational capabilities. This course will
prepare individuals to evaluate HR programs/processes and redesign these to
meet the changing needs of the organization. Credit 4

0626-782 Human Resource Management III
The bottom-line business of human resources must be the delivery and/or
development of human capital that enables the enterprise to become more com-
petitive, to operate for maximum effectiveness, and to execute its business
strategies effectively. The course will analyze the strategic needs of businesses
in various stages in their life cycle, look at culture and leadership and their
impact; and devise HR strategies to achieve the desired results. (0626-780,0626-
781) Credit 4

0626-877 Internship
The internship is required of all students. This course consists of four parts: at
least 200 hours of professional accomplishments in an appropriate setting,
attendance at a seminar, an oral presentation and formal summary report.
Students will work with their advisors to complete all necessary arrangements.
Students should plan to meet with their advisors at least two months before
planning to take the internship. Proposals for the internship must be approved
and on file before registration. Credit 1-6

0626-890 Independent Study
Provides for independent study or research activity in subject matter areas not
included in any existing course in the degree program, but having specialized
value to students. Proposals approved by a supervising faculty member and the
department director are required before registration. This course may be taken
more than once, but for no more than a total of 6 credit hours. Credit 1-6

0626-891, 892,893 Selected Topics
Selected Topics are innovative courses not reflected in the curriculum. Titles will
appear in the course listing each quarter. The course may be taken more than
once as topics change, but for no more than a total of 6 credit hours. Credit 1-4

Executive Leader Portfolio Assessment
Credit 1-12

0626-899



Instructional Technology

0627-519 Techniques of Dietetics
This course prepares dietetics and nutrition specialist to prepare and give pre-
sentations for the purpose of informing, persuading, and training a variety of
audiences. Topics include communications methods, audience analysis, devel-
oping communications and training objectives, selecting media, designing and
making presentations evaluating and communications effectiveness. Students
are required to make presentations as part of the course. Credit 4

0627-704 Interpersonal & Group Communications
Activities and experiences in human communication, specifically within
groups. The course discusses theory and research underlying the communica-
tion process and the application of principles to practical situations. Required
for graduation. Credit 4

0627-706 Instructor-Lead Training
An overview of the process of designing and giving training presentations.
Included are principles of presentation design, selection and production of pre-
sentation media, basic research on presentation design and presentation media.
Mager certificate available. Credit 4

0627-707 Presentation Design
An overview of the process of designing and giving training presentations.
Included are principles of presentation design, selection and production of pre-
sentation media, basic research on presentation design and presentation media.
Required for graduation. Credit 2

0627-709 Training the Training Manager
A service course explaining the management of the training process, instruc-
tional design and development, and performance technology. Includes princi-
ples of needs assessment and evaluating the worth of training as well as trends
in instructional design and training delivery systems. Not for instructional tech-
nology majors except those in the training manager option. Credit 3

0627-710 CRI Management
A special version of Training Manager (0627-709) only for those who have either
the criterion-referenced instruction (Mager CRI) certificate or have completed
0627-755,756 (Criterion-Referenced Instruction and Technical Training 1,2) and
have student-developed course materials from one of these courses. (0627-755,
756 or CRI materials; permission of department) Credit 2

0627-711 Computer-Based Performance Improvement
Students study characteristics of computer-based tools and systems designed to
improve employee performance and productivity. These tools and systems
include electronic performance support systems, just-in-time training, on-line
job aids, audio conference and video-conferencing and computer-based
training. The course emphasizes principles of system design and effectiveness
rather that authoring procedures. Credit 4

0627-712 Computer-Assisted Instruction I (CAT 1)
Students learn the use of the computer for instruction (computer-assisted in-
struction) and then produce their own computer-assisted instruction programs.
Students review and research various hardware and software configurations,
programming languages and sources of previously developed computer-
assisted courses. Covers some methods of course and lessons development.
Project required. (0627-755 or permission of department) Credit 4
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0627-713 Computer-Assisted Instruction 2 (CAT 2)
The student develops more complex and sophisticated instructional sequences
that incorporate advanced CAI programming techniques; enters the sequence
on the computer, tests and debugs the sequences; and using the computer,
gathers the student response information necessary to validate the sequences.
The student also explains and demonstrates CAI and writes proposals for CAI
courses and lessons. Two projects required. (0627-712) Credit 4

0627-721 Evaluation of Training & Instruction
A course to train students in the development and application of testing
methods and used to measure performance, principally cognitive and psy-
chomotor skills, as well as methods to determine overall course effectiveness.
Covers methods for both formative and summative evaluation and the means
of validating instructional materials and instructional systems. (Basic descrip-
tive statistics) Credit 4

0627-735 Theories of Adult Learning
Relates various theories of learning to actual teaching and training. Students
review learning principles and apply them to practical instructional situations.
Emphasis is on both behavioral and cognitive approaches to developing
instruction and training. Required for graduation. Credit 4

0627-736 Interview & Information Gathering
The course distinguishes between counseling, coaching and training, stressing
task-related interpersonal and cognitive skills such as working with a subject-
matter expert for job counseling. Includes methods of interaction to maintain
communications and to shape behavior. Credit 3

0627-755 Criterion Referenced Instruction (CRI 1)
A two course sequence (0627-755 and 756) that applies the principles of instruc-
tional development specifically to those areas of training in which performance
criteria can be precisely stated and accurately measured. Such training usually
tends to be in technical skill areas where procedures or product are predeter-
mined or can be clearly specified. Credit 3

0627-756 Criterion-Referenced Instruction 2 (CRI 2)
A two course sequence (0627-755 and 756) that applies the principles of instruc-
tional development specifically to those areas of training in which performance
criteria can be precisely stated and accurately measured. Such training usually
tends to be in technical skill areas where procedures or product are predeter-
mined or can be clearly specified. (0627-755) Credit 3

0627-757 Techniques of Work Analysis
Students learn a variety of job analysis and task analysis techniques based on
functional job analysis. Data gathered from analyses is cast into various formats
for job restructuring, writing job descriptions, establishing task and job hierar-
chies, and developing training programs. Credit 3

0627-762 Instructional Module Development 1 (IMD 1)
This course is designed to follow 0627-755 and 756 to give the student practice
in the development, evaluation and revision of self- instructional materials. The
course, largely self-instructional and project oriented, emphasizes structuring
the module, actual module writing, and tryout and revisions procedures.
Students must have already selected a content area and developed objectives, a
course plan, and criterion tests. (0627-755, 756) Credit 3

0627-763 Instructional Module Development 2 (IMD 2)
In this extension of Developing Instructional Modules I (0627-762), the student
completes an additional course module and develops course control documents
for both the course manager and the student. (0627-755, 756, 762) Credit 3

0627-767 Performance Technology
The course provides an introduction to performance technology and its appli-
cation, the areas of instructional technology and instructional design. The
course includes the assessment of work-related performance deficiencies and
techniques that an instructional designer can use to remedy performance defi-
ciencies. (0627-755, 756) Credit 4

0627-771 Instructional Development I
First of a required three-course sequence (0627-771, 772, 773). Covers the con-
cepts and principles underlying the developing of instructional programs and
materials. Instructional development is the systematic solution of instruction
and learning problems involving needs assessment, task analysis, specification
of objectives, analysis and synthesis of instructional strategies and methods of
evaluation. An instructional development project is part of the sequence.
Required for graduation and must be taken before 24 hours of program are com-
pleted. (0627-735, 755, 756) Credit 4
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0627-772

Instructional Development 2
Second of a required three-course sequence (0627-771, 772, 773). The instruc-
tional development principles are applied in an actual project selected by the
student. Includes more sophisticated means of development as well as module
and test development. Required for graduation. (0627-735,755,756,771) Credit 4

0627-773 Instructional Development 3
Last in a required three-course sequence (0627-771, 772, 773). Covers the differ-
ences in human resource development, instructional program development,
and performance technology as well as the instructional developer's role in
these processes. Covers development of evaluation plans and the development
and revision of course modules. Also covers trends in selected areas of instruc-
tional design and development. Required for graduation. (0627-735, 755, 756,
771,772) Credit 4

0627-777 Internship
Special opportunities may occur for students to obtain work experience in a job
or environment similar or coincident with their career objectives. A proposal
(guidelines available from the department) must be approved by the depart-
ment before registering for this course. (0627-755, 756, 771 plus 20 hours of
course work) Credit 1-3

0627-797 Finding & Maintaining Voice of the Customer
This course shows students how business and industry use the quality function
deployment (QFD) process to identify the voice of the customer, to identify cus-
tomer requirements, and to follow those requirements through houses of
quality. Includes customer interviewing, Kano analysis, competitive assess-
ment, affinity diagramming, preplanning matrix, substitute quality characteris-
tics, houses of quality. Emphasizes QFD in the service sector. Project required.
Some statistics required. Credit 4
0627-889 Research Project
0627-890 Independent Study
An opportunity for a student to explore, with a faculty advisor, an area of
interest to the student. A proposal (guidelines available from the department)
must be approved by the department before registering for this course. (0627-
755, 756, 771 plus 20 hours of course work) Credit 1-3

Health Systems Administration

0635-710 Integrated Health Systems
Examination of the history and evolution of the continuum of health care
delivery in the United States and trends toward integrated health care systems.
Review of general systems approach and the various elements of the health care
continuum, including a study of alternate delivery systems and managed care.
Analysis of emerging and evolving health care systems, their management and
social issues impacting integration of health care deliver. Includes research
methodologies in health administration. Credit 4

0635-715 Information Systems in Health Administrators
Theory and use of computers and information systems in health care delivery and
administration is covered in depth. The information needs of clinical and admin-
istrative personnel are examined with an emphasis on developing and evaluating
comprehensive information systems for health care organizations. Credit 4

0635-720 Preventive Epidemiology
Examination and use of the statistical processes employed in the evaluation and
assessment of disease, morbidity and mortality of populations served by health
systems in the United States. Compares and contrasts health systems status
within the United States and with other industrialized countries. Appraisal of
health systems research from a managerial perspective with emphasis on pre-
vention, access, distribution, cost, efficiency and effectiveness of health care.
(Statistical Concepts or Introduction to Statistics) Credit 4

0635-730 Quality Management for Health Systems
Course explores past and current definitions of quality and competing concepts
of quality; reviews total quality movement in health care environments, reviews
existing quality requirements of accrediting organizations, federal and state
agencies, and third party payers; describes and explains quality improvement
systems developed by health care accrediting agencies, health care regulators
and researchers; application of quality tools. Credit 4

0635-740 Health Systems Seminar
Special interdisciplinary seminar course, team-taught by professionals and fac-
ulty from health care and business. Focuses on evolving trends in the areas of
management decision-making tools, management science, human resource
management, and technology assessment and acquisition. (Permission of pro-
gram chair) Credit 4



0635-777 Health Systems Administration Internship
This is a health systems administration internship. Consists of a professional
placement in an appropriate health care organization of at least 240 hours.
Required for students without health care work experience. Can be taken in place
of electives. Students will arrange with their program chair or assigned adviser,
negotiate any arrangement necessary for on-site supervision and develop a
written proposal. Students will present an oral evaluation of their experiences at
the final course seminar. Credit 2-8

0635-798 Special Topics
Experimental courses are offered under this number; titles appear in each
quarter's course listing. Credit 1-5

0635-810 Health Systems Administration
The development, structure and current forces transforming the health care
system will be considered. Topics will include the status of the national and
regional populations; manpower issues; hospital services; ambulatory care and
alternative delivery systems; and mental health; long-term care. Administration
in health care facilities including roles, functions, and responsibilities; organiza-
tional design and structures; problem solving; motivation; communication; lead-
ership; change; human resources; and health care practices focusing on patient
care and education. (0635-730) Credit 4

0635-815 Finance for Operation
This is an introductory course that examines the responsibilities of the finance
function in health care entities and its relations to the operating responsibility cen-
ters (or departments). Subject matter is broad enough to include both not-for-
profit and for-profit organizations in the allied health field. While this is a distance
learning course, students are invited to participate in the first two on-campus lec-
tures (attendance is optional, and those not attending will receive a videotape of
the campus sessions). Topics in the course include: terminology and measure-
ments; cost finding and allocation; budgeting and the budgeting process; reports;
reimbursement; interpretation of financial statements; and facilities and materials
management. (Students must be matriculated in the health systems master's pro-
gram or have permission of the department chairperson.) Credit 4

0635-820 Health Systems Economics & Finance
Investigation of the efficiency, effectiveness and equity of the economics of health
care and a conceptual and practical knowledge of health care finance. Reviews
sources of funding, the accounting and reporting process, and the influence of
third-party payers on the provision of health care through applied exercises.
Provides an integrated overview of managerial economics, financial manage-
ment, and product management for distinct health care organizations composing
the overall health care system. (Accounting Concepts for Managers) Credit 4

0635-830 Health Systems Planning
A review of the methodology of planning effectively for health care systems.
The use of data systems, forecasting, and identifying and analyzing problems is
explored, along with the process of strategic planning, setting priorities, devel-
oping projects, and allocating resources. Students will prepare actual business
plans and applications for new health care programs to regulatory agencies.
(Permission of program chair) Credit 4

0635-840 Health Systems Policy & Law
An examination of the roles and responsibilities of policy makers on the health
care system. Compares and contrasts the regulatory functions of varying levels
of government and the political process as it relates to health care systems.
Examination of control issues and regulatory dynamics, the legislative process,
and regulatory trends in the United States. Assessment of health systems' strate-
gies and responses to regulatory oversight. An overview of legislation as it
applies to health facilities and administrative law using case studies. Credit 5

0635-876 Health Systems Issues
This is the health systems administration research project capstone course,
required for all graduate majors. Students will research and discuss contempo-
rary issues of health care delivery and management. Course work from the pro-
gram will be integrated by the instructor in order to reinforce a systems
approach to health care administration. An original research project, which uti-
lizes a systems approach to health care delivery or administration and culmi-
nates in a written report, is required. (Permission of program chair) Credit 4

0635-881 Managed Care
An in-depth look at characteristics of successful managed care plans. The course
will familiarize the student with all essential elements of managed care, using the
tools needed to model and compare various managed care structures. Credit 4
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0635-882 Bioethics
An overview of what ethics means, the principal ethical theories, and their
application to specific bioethical issues. The course will familiarize students
with ethics and ethical principles, the role of ethics in professional life, what is
bioethics and an appreciation of ethical issues and arguments surrounding con-
temporary bioethical issues such as death, rationing health care and managed
care. Credit 4

0635-890 Health Systems Administration Independent Study
Provides for independent study or research activity in subject areas not
included in any existing course in the degree program, but having special value
to students. Proposals approved by a supervising faculty member and the pro-
gram chair are required before registration. This course may be taken more than
once. Credit 4-8

0635-896 Health Systems Administration Thesis
An independent research project on a specific health system administration
topic or problem, developed by the student with input from a faculty thesis
adviser. The research must culminate in a formal written thesis and oral
defense. Approval by the program chair and a faculty thesis adviser is required
for this course. Credit 4-8

Environmental, Health & Safety

Management

0630-610 Survey of Occupational Health
An intensive foundation course for students who have completed the appro-
priate science and mathematics prerequisites, but lack academic preparation or
practical experience in environmental/industrial health. Provides students with
an overview of the fundamentals of industrial hygiene. Emphasis will be placed
on the toxicological effects of various industrial substances on the body; moni-
toring and personal sampling for these substances and personal protection
against such substances. (Graduate students only or permission of department)
Credit 2

0630-611 Survey of Occupational Safety
An intensive foundation course for students who have completed the appro-
priate science and mathematics prerequisites, but lack academic preparation or
practical experience in safety management and engineering. Topics include
recordability and safety indices; incident investigation; guarding, electrical, and
material handling; welding, fire prevention, excavation; medical surveillance
and works compensation; inspection techniques and auditing; committees,
incentives and voluntary programs. (Graduate students or permission of
department) Credit 2

0630-620 Survey of Solid & Hazardous Waste Management
An intensive foundation course for students who have completed the appro-
priate science and mathematics prerequisites, but lack academic preparation or
practical experience in solid and hazardous waste management. Introduces
principles, strategies, technologies and regulations for reducing, recycling, han-
dling, treating, storing and disposing of solid and hazardous waste. Credit 2

0630-621 Survey of Industrial Wastewater Management
An intensive foundation course for students who have completed the appro-
priate science and mathematics prerequisites, but lack academic preparation or
practical experience in wastewater management. Identifies and characterizes
the sources of industrial wastewater and examines the related environmental
impacts, regulatory implications, and technical and cost considerations of treat-
ment and disposal methodologies. Credit 2

0630-622 Survey of Air Emission Management
An intensive foundation course for students who have completed the appro-
priate science and mathematics prerequisites, but lack academic preparation or
practical experience in air emissions management. Identifies and categorizes
industrial air pollutants and their sources addresses applicable state and federal
laws and regulations, reduction strategies, control technologies, testing, moni-
toring and reporting requirements. Credit 2

0630-710 Special Topics
Permits students to pursue certain advanced undergraduate course work at a
graduate level. Examples include Contaminant Hydrology, Wetland Delineation
and Remedial Investigation/Corrective Action. Credit 1-4



26  College of Applied Science and Technology

0630-720 Environmental Health & Safety Management
This course presents an overview of environmental, health and safety manage-
ment, and provides students with an introduction to management systems for
EHS operations. Explores the motivations and strategies for environmental,
health and safety management, identifies EHS management components and
presents the fundamentals of developing EHS visions and policies. This course
includes an on campus Executive Leader session. Credit 4

0630-725 EHS Accounting & Finance
Pollution and accidents impose costs—not just remedial costs, but also time, lost
opportunities, long-term liabilities, and even company image. These costs are
often overlooked by current accounting practices. This course will train stu-
dents to make good business decisions when all the EHS costs of economic deci-
sion, as well as the economic costs of EHS decisions, are taken into considera-
tion. The course will focus on decisions made at the company level. Methods
will be taught to identify and quantify the full costs of projects and activities. A
more accurate approach towards EHS accounting will result in a safer environ-
ment and increased competitiveness. Credit 4

0630-735 Resource Reduction
This course will focus on strategies for reducing the use of materials, energy and
environmental resources. It builds upon courses for controlling air emissions,
wastewater and solid and hazardous waste and moves upstream into the pro-
duction process to reduce or eliminate waste by not producing it in the first
place. Students learn how to conduct resource reduction assessments and iden-
tify opportunities to reduce or conserve resources. This course will take you
beyond end-of-pipe controls and look at life-cycle assessment as an environ-
mental management tool. Credit 4

0630-740 EHS Management System Design
This course examines the design and development of environmental, health and
safety management systems to implement an organization's vision, mission and
policies. Provides strategies for determining what needs to be measured in
order to assess performance and ensure continual improvement. Discusses met-
rics and EHS management system intervention; significant team project work as
well as individual work. (0630-720 or permission of instructor.) Credit 4

0630-750 Environmental Health & Safety Project Management
This course focuses on unique factors in environmental, health and safety pro-
ject management. It covers the nine major areas of project management: inte-
gration, scope, time, cost, quality, human resources, communication, risk and
procurement. Discusses modern project management techniques, including
program evaluation and review techniques (PERT), critical path method (CPM),
and various budgeting and resource allocation techniques. Includes an intro-
duction to Microsoft Project for Windows software. Applies project manage-
ment concepts and software to simulated EHS projects. Credit 4
0630-760 Integrating Environmental Health & Safety
into Business Management
This course examines strategies for integrating EHS systems and processes into
business management. Using case studies, the course explores the interrelation-
ships between EHS and total quality management, reporting, financial value,
and approaches for sustainable business development. Students will be pre-
pared to select appropriate quality tools to improve EHS processes; identify
opportunities, strategies and tools for integrating EHS into business manage-
ment; and identify best practices in EHS/business integration. (0630-720 or per-
mission of the instructor) Credit 4

0630-770 Risk Assessment, Management & Communication
This course presents an overview of risk assessment methodologies and history,
along with current practices and developing trends. It takes a close look at
strategies for reducing and managing EHS risks, and provides an introduction
to the elements of internal and external risk communication. Students will gain
skills in evaluating risk assessment and identifying associated strengths and
weaknesses with respect to the EHS management needs of their respective orga-
nizations. They will be prepared to design and implement risk reduction and
management plans for EHS-related activities and be able to identify essential
risk-related elements that need to be communicated internally and externally.
(0630-720 and course work in occupational health or permission of instructor)
Credit 4

0630-780 Practical EHS Law
This course provides a detailed examination of the EHS legal and regulatory
framework, with emphasis on developing compliance strategies. Addresses
strategies for advocating and negotiating flexible permits, enforcement matters
and other legal requirements. Students will be prepared to discern the intent
and applicability of EHS laws and regulations, prepare summary documents
incorporating legal concerns and concepts, understand different approaches to
negotiations, and work effectively with attorneys to achieve desired objectives.
(0630-720 or permission of instructor) Credit 4




0630-790 EHS Internal Auditing
This course addresses establishing and maintaining EHS auditing systems to
examine how environmental, health and safety aspects are being managed rel-
ative to voluntary and regulatory standards. Students will be prepared to
design, implement and evaluate auditing programs, and will practice auditing
skills. This course includes an on-campus Executive Leader session. (0630-740
and required foundation courses or permission of instructor) Credit 4

0630-799 Independent Study
Students will have the opportunity to pursue relevant environmental, health
and safety topics related to their work or professional interests at an advanced
level. Students will gain added depth and/or specialized skill in a specific EHS
area. Credit 1-4

0630-810 Special Topics
This course discusses new and developing EHS topics in selected areas, such as
Workers Compensation, environmental economics, incident management,
design for the environment, international environmental management, life-
cycle assessment, industrial hygiene monitoring and measurement, regulatory
strategy and compliance alternatives. Credit 1-4

0630-888 Graduate Co-op
Students will have the opportunity to gain appropriate work experience and
applied knowledge of the profession working in one or more EHS areas. The
graduate committee determines whether enrollment for one or more co-op
quarters will be required. Credit 0

0630-890 Graduate Project/Thesis Planning
This is the first of a two-course sequence in which each EHS management grad-
uate student will design and conduct graduate thesis research or a graduate pro-
ject. In this course graduate students will rigorously develop their research or
graduate project ideas, conduct literature reviews, prepare bibliographies, iden-
tify and plan methodologies, identify deliverables, prepare schedules, become
familiar with report formats and the proper use of literary guides, and gain a clear
understanding of the expectations of the faculty and the discipline. Each student
will be required to prepare a complete committee-approved thesis research or
graduate project proposal as a final requirement of this course. Credit 2

0630-891 Graduate Project
Graduate projects are an applied research project, reflecting the student's ability
to utilize professional skills to design, develop, and/or evaluate an environ-
mental, health and safety project and/or management decision. A formal
written paper and oral defense are required. (0630-890) Credit 1-4

0630-899 Graduate Thesis
The graduate thesis is a formal research document that empirically relates
theory with practice. A formal written thesis and oral defense are required.
(0630-890) Credit 1-4

0633-712 Fire Protection
Introduces fundamental concepts in protection of industrial workers and prop-
erty from fire and explosion. Fire chemistry, control of ignition sources in
industry, and properties of combustible materials are discussed. A major facility
review project is completed. Fire detection and extinguishment are covered
along with building construction for fire prevention, life safety, fire codes and
related topics. (EHS graduate students or engineering technology, industrial
engineering graduate students only) Credit 4

0633-726 Occupational Health II
This course focuses on individual hygiene applications and hands-on participa-
tion. Particular attention will be given to sampling strategies from similar expo-
sure grouping, actual sampling experiences with a wide range of industrial
hygiene instruments, and sampling analysis using statistical protocols. Field
experience with instrumentation, as well as professional written and oral com-
munication of results, is emphasized. Several team-based, out-of-classroom
learning experiences are required. This course also explores environmental
health engineering applications, including ventilation systems, process safety
and inspection/audit protocol skill building for many different types of
processes, including laboratories, machining centers, painting and solvent
usage, ionizing radiation, and high-speed manufacturing. (0630-450 or 0630-
610) Credit 4
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0633-726 Occupational Health II with Laboratory
A lecture/laboratory course which provides a basic understanding of tech-
niques used in measuring and evaluating the magnitude of health hazards in
industry. Laboratory sessions provide experience in air sampling, noise mea-
surements, heat measurement, particle size analysis, chemical analysis and eval-
uation of industrial ventilation. Several sampling projects are completed by stu-
dents during the course. (EHS graduate students or engineering technology,
industrial engineering graduate students only) (0630-450 or 0630-610) Credit 4

0633-730 Mechanical & Electrical Controls & Standards
Discussion of OSHA standards relating design and analysis for safety, including
electrical circuit controls and mechanical guarding. Particular attention will be
paid to OSHA, ANSI and NEC European standards. A portion of the course will
change regularly to reflect emerging issues in industry. (EHS graduate students
or engineering technology, industrial engineering graduate students only)
Credit 4

Technical Information Design

0688-711 Technical Information Design
Intensive practice in the creation of content for online and multimedia docu-
ments with emphasis on the presentation of technical and scientific concepts,
products, and processes. A survey of graphic methods for the display of com-
plex technical relationships and ideas. Students will also explore contemporary
topics (international technical communication, the future of on-line documenta-
tion, ethical considerations in technical information design, etc.) and applica-
tions (legal, medical, electronics, environmental, etc.) in Technical Information
Design. (0688-333 or equivalent or permission of instructor) Credit 4

0688-721 Creating Technical Proposals
The elements of proposal writing, including responsiveness, establishing credi-
bility, and technical clarity. The proposal process as practiced in government
and industry, including an understanding of REPs, RFIs, and the decision
process. Specialized proposals including NDAs, online and multimedia pro-
posals and technical marketing presentations. (0688-333 or equivalent or per-
mission of instructor) Credit 4

0688-731 Technical Procedures
The development of task-oriented and process documentation. Procedures for
complex physical and mental tasks including time-constrained activities, emer-
gencies, diagnostics and troubleshooting, and multiple-path processes. Formats
for print, electronic, and multimedia instructions. An introduction to applica-
tions used for the creation of online help. Including Web-delivered and HTML
help. (0688-333 or equivalent or permission of instructor) Credit 4

0688-732 Managing Technical & Scientific Communications
The management of technical and scientific communication projects and orga-
nizations. Managerial roles, practices, and responsibilities. Technological factors
in the production and distribution of technical documentation. Management
strategies for content and audience evolution. Management of parallel (print
and online) projects, single-sourcing, and documentation localization. (0688-333
or equivalent or permission of instructor) Credit 4

0688-741 Usability Design & Testing
The elements of successful electronic and print document design. The use of
design concepts and tools to increase usability. Introduction information and
mapping. Design and usability test considerations for multimedia and user-cen-
tered media. (0688-333 or equivalent) Credit 4

Cross-Disciplinary Studies

0699-705 Context & Trends
This course introduces students to interdisciplinary thinking, problem solving,
self-assessment and research techniques as well as print and electronic infor-
mation resources and contemporary and forecasting data appropriate to the stu-
dent's plan of study. Credit 4

0699-775 Capstone Project
This course is a supervised, hands-on experience in which the students apply
the skills and knowledge developed through their individualized plans of study
and concludes with oral and written presentations. Credit 4

0699-798 Independent Study
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Success in the 21st century business
environment will require leadership and
management attuned to rapid changes
in technology and increasingly vigorous
and global competition. Astute problem
preventers and solvers who have gained
a systems perspective will be able to con-
vert product development and manage-
ment challenges into competitive advan-
tages. The College of Business offers a
benchmarked portfolio of comprehen-
sive, rigorous programs of study. Our
innovative, multidisciplinary curriculum
—embedding an international perspec-
tive, current technology and quality
principles throughout—produces gradu-
ates able to convert managerial learning
into pragmatic business applications.
Our faculty combine teaching excellence
and personalized attention to student
needs with applied research. Our setting
in a technological university embarked
on creative business partnering, and
entailing joint programs across colleges
and countries, opens unique opportuni-
ties for all partners—including industry
leaders, faculty and students.

PROGRAMS

MASTER OF BUSINESS
ADMINISTRATION

EXECUTIVE MASTER
OF BUSINESS
ADMINISTRATION

MASTER OF SCIENCE
DEGREES IN:

Finance
International Business

Master of Business
Administration
Donald O. Wilson, Ph.D., Director

The master of business administration
(MBA) degree program provides stu-
dents with the capabilities for strategic
and critical thinking needed for effective
leadership in a global economy where
creative management of both people and
technology is vital. The curriculum begins
with a solid, mainstream grounding in
the functional areas of business and com-
bines that foundation with the flexibility
that allows students to specialize in one
or two areas of expertise. In the class-
room, students learn the latest theories
and concepts and how they can be
immediately applied to solve problems

in the work place. The program is built
on the foundations of technology, quality
and a global perspective.

The MBA program requires 72 quarter
credit hours and consists of 18 courses,
nine of which are devoted to core func-
tional areas and nine available for con-
centration areas and electives. All
College of Business courses carry 4
credit hours. Students create a concen-
tration field(s) of study by selecting a
four-course sequence in a particular area
of specialization. Traditional business
concentrations include CPA and corpo-
rate accounting, e-business marketing,
finance, health systems administration,
international business, management and
leadership, marketing and sales manage-
ment, marketing research and quality
and organizational improvement.
Technical concentrations include
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management information systems,
manufacturing management, quality
and applied statistics, and technology
management.

The College of Business also offers spe-
cialized MBA tracks in quality manage-
ment, management of technology, and
international business. The college offers
an Executive MBA for professionals with
substantial career experience. RIT also
awards MBA degrees to students attend-
ing the U.S. Business School in Prague.

Accredited by the Association to
Advance Collegiate Schools of Business
(AACSB International) the College of
Business has earned a reputation as a
leader in the area of quality education.

Admission

Applications are accepted for all four
academic quarters. However, most full-
time students begin their program of
study in the fall. Prerequisites for admis-
sion include a baccalaureate degree from
an accredited institution and a working
knowledge of algebra and statistics.

All entering students are required to
successfully complete math review
courses in algebra and statistics during
their first quarter of study. This require-
ment is waived for students who pass

a math diagnostic exam administered
during orientation.

Completed applications for admission
should be on file in the Office of
Admissions five weeks prior to registra-
tion for the upcoming academic quarter.
Transcripts from all previous undergrad-
uate and graduate work, a Graduate
Management Admission Test (GMAT)
score, relevant professional experience
and a personal statement or resume are
evaluated by the Graduate Admissions
Committee. International applicants
must submit the results of the Test of
English as a Foreign Language (TOEFL,
minimum paper-based score 580 or min-
imum computer-based score 237) as part
of the application. The TOEFL require-
ment is waived for native speakers of
English and for those submitting tran-
scripts and diplomas from American
undergraduate schools.

Accepted students can defer enroll-
ment for up to one year. If beyond
one year, a new application must be
submitted and will be evaluated on
then current admission standards.

Nonmatriculated status

Students with strong undergraduate
records are permitted to take two grad-
uate courses on a nonmatriculated basis.
To become a matriculated student, and
admitted formally to the MBA program,
the regular admissions process should
be followed. Credits earned while a
nonmatriculated student may be applied
to the student's degree program.

Academic standards

Credit hour requirements for the MBA
are normally 72 quarter credit hours. In
certain cases total credit hours may be
reduced by the use of waiver or transfer
credit. Students have the responsibility
of applying for these credits.

Students must maintain a grade of "B"
or better for all courses taken at the
College of Business. Grades of all
repeated MBA courses will be counted
in the GPA computation. The policy on
probation and suspension is explained
in the section "The Steps Toward
Earning Your Degree" in this bulletin.

Program completion requirement

Institute policy requires that graduate
programs be completed within seven
years of the student's initial registration
for courses in the program. A grade
point average of 3.0 must be maintained.

Orientation

All new students are required to attend
an orientation session prior to beginning
their studies. Students must take the
math waiver exam before enrolling in
courses. This exam is administered
during orientation. Course selection,
career planning, program planning, and
academic advising are also discussed
during orientation.

Waiver policy/transfer credit

Students can waive up to six MBA foun-
dation courses if prior academic prepa-
ration is equivalent to these graduate
courses and occurred within the last five
years. Courses may be either waived
outright or through an examination.

A maximum of 12 credit hours may
be awarded as transfer credit from other
graduate programs. The courses must
have been taken at an accredited institu-
tion and the student must have earned
a grade of "B" or better. The courses
must be relevant to the student's MBA
program of study.

Credits from waiver, transfer or under-
graduate courses are not counted in the
GPA computation. Students must apply
for transfer and /or waiver credit.

Placement

Preparation for professional placement
begins early in the graduate student's
program with workshop participation
on self-assessment, resume preparation,
interviewing techniques, job search
strategies and career opportunities in
various industries. The Office of Coop-
erative Education and Career Services
offers individualized career counseling,
provides critical job leads, and coordi-
nates employers' annual campus
recruiting visits.
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Cooperative education

Optional cooperative education affords
graduate students the opportunity to
hold a paid position for three to six
months. No academic credit is granted,
but formal recording of the co-op experi-
ence is made on the student's transcript.
Graduate faculty evaluate the student's
written report analyzing the company
and experience. Students in good acad-
emic standing are eligible for co-op after
completing the foundation courses and
a substantial portion of their concentra-
tion courses, and attending a series of
co-op and career services workshops.
RIT does not guarantee that all students
will be placed.

Facilities

RIT is a national leader in incorporating
computer and network technology into
the classroom. Students have access to
extensive computer resources within
the College of Business and throughout
campus, along with the latest business
and productivity software and computer
support. The Wallace Library computer
system provides students with access to
numerous external databases. Remote
access from residence halls and the
College of Business computer labs is
available as well.

Financial Assistance

Financial assistance is awarded for out-
standing scholarship and professional
promise without consideration of finan-
cial need. Matriculated full- and part-
time students are eligible for scholar-
ships. Matriculated full-time students are
also eligible for graduate assistantships.
Students awarded assistantships are
assigned to work for College of Business
faculty or staff. All applicants are auto-
matically reviewed for these awards.

Several alternative loan programs
and federal and state programs are
also available. Please contact the Office
of Financial Aid (585-475-2186) for
further information.

Study Abroad Programs

Matriculated MBA students have the
opportunity to study for up to six weeks
at two locations in Europe. They attend
classes with their counterparts in the
schools and learn first hand the
European business environment. The
program at the U.S. Business Schools in
Prague, Czech Republic, offers a course
in Business Ethics for a two-week period
in the spring. Courses at E.M. Lyon
Graduate School of Management, Lyon,
France, include international business
strategy related courses such as strategic
finance and strategic marketing. These
classes are offered in the summer.
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Course offerings

Since it is sometimes necessary to make
changes in course schedules or instruc-
tors, up-to-date information about courses
to be offered in a given quarter is avail-
able in the College of Business Student
Services Office. RIT makes no guarantee
that every catalog course will be offered
in any given year or that courses will

be offered in a particular quarter

or sequence.

All MBA students take the following
nine core courses:

Credits

*0101-703 Financial Accounting
Systems 4
*0103-705 Economics for Managers 4

*0112-710 Management Information

Systems Concepts 4
*0104-721 Financial Analysis for
Managers 4

*0102-740 Organizational Behavior
& Leadership

*0106-743 Operations Management

0102-759 Competitive Strategy

*0105-761 Marketing Concepts

"0106-782 Statistical Analysis for
Decision Making 4

IR

e Up to six of these courses can be waived, thus reducing
the number of courses required to graduate.

Students with one concentration

area take:

e 9 core courses

e 4 courses in a business
concentration area

e 5 electives, outside above concentra-
tion area. No more than 4 of these can
be taken in any one discipline.

Students with two concentration

areas take:

® 9 core courses

e 4 courses in a business
concentration area

e 4 courses in a second business or
technical area

e 1 elective, outside above
concentration areas

Notes:

e Students cannot complete more
than two concentration areas.

e No course can be counted in more
than one concentration.

e No more than four electives can be
completed in any one discipline.

e Students taking two concentration
areas need to meet with an adviser.

Concentrations

Corporate Accounting Credits
0101-704 Accounting Theory I 4
0101-705 Accounting Theory II 4
0101-706 Cost Accounting 4

Choose one from the following:
0101-707 Advanced Accounting & 4

Theory
0101-708 Auditing 4
0101-709 Basic Taxation 4

If students wish to take the Certified
Management Accountant (CMA)
examination offered by the Institute
of Management Accountants (IMA),
the corporate accounting concentration
qualifies them to do so.

CPA Accounting

Students wishing to take the CPA exami-
nation in New York State upon gradua-
tion from the MBA program must take
23 graduate courses rather than 18.
(Note: Up to 11 courses may be waived.)
The State of New York requires that a
graduate degree for CPA candidates
who do not have an undergraduate
degree in accounting must include at
least 60 semester hours (i.e., 90 quarter
hours) of course work. Furthermore,

the curriculum must include a specified
number of hours in accounting,
economics, finance, law and business
electives. For the CPA option, students
take the following 14 courses in addition
to the nine MBA core courses:

Credits
0101-704 Accounting Theory I 4
0101 705 Accounting Theory II 4
0101-706 Cost Accounting 4

0101-707 Advanced Accounting &
Theory
0101-708 Auditing
0101-709 Basic Taxation
0101-710 Advanced Taxation
0101-730 Business Law I
0101-731 Business Law II
Finance elective
Economics elective
Business electives

CPA candidates should meet with
an adviser in the College of Business
no later than the start of their second
quarter in the MBA program to carefully
plan their remaining course work and
to learn about New York CPA licensure
requirements. Some courses in this
program are offered only once a year.
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Finance* Credits
0104-722 Financial Management IT 4
0104-725 Securities &
Investment Analysis 4
One advanced economics course 4
Choose two courses from the following:
0104-724 Problems in Corporate
Finance
0104-729 Seminar in Finance
0104-730 Financial Institutions &
Markets
Working Capital
Management
0104-732 Portfolio Theory
0104-731 Problems in Investments
0104-740 Futures & Options
0104-760 Finance for a Global
Business

4
4

'y

0104-734

NGNS

'y

* 5 course concentration



Marketing and

Sales Management

0105-762 Advanced Marketing
Management 4

0105-764 Channel Management 4

Choose two from the following:
0105-758 Seminar in Marketing:

Credits

various topics 4
0105-765 Sales Management 4
0105-766 Marketing in a Global

Business 4
0105-767 Marketing

Communications 4
0105-770 Professional Selling 4
0105-771 Marketing Research

Methods 4
0105-772 Marketing on the Internet 4
0105-773 Database Marketing 4

Marketing Research Credits
0105-771 Marketing Research
Methods 4

0307-801 Design of Experiments I 4*

Choose two from the following:
0105-762 Advanced Marketing
Management 4
0105-772 Marketing on the Internet 4
0105-773 Database Marketing 4
0307-802 Design of Experiments I ~ 4*
0307-831 Multivariate Analysis
Applications 4*
0307-841 Regression Analysis 4*

* Student should register for the 4-credit-hour option of
these courses.

International Business Credits
0102-780 Global Business
Environment 4
0102-782 Global Issues &
Strategies 4

Choose two from the following:
0102-760 Managing in a

Global Business 4
0104-760 Finance for a Global

Business 4
0105-766 Marketing in a Global

Business 4

Management and Leadership Credits

0102-741 Managing Organizational
Change 4

0102-745 Social and Political
Environment of Business 4

Choose any two management electives 8

Entrepreneurship Credits
0102-758 Seminar in Management:
Entrepreneurship 4
0102-753 Field Experience
in Business Consulting 4

Choose two from the following:
0101-709 Basic Taxation

0101-730 Business Law I

0105-763 Buyer Behavior

0104-722 Financial Management II
0102-762 Managing New Process &

Product Development 4
0105-772 Marketing on the
Internet 4

Other management courses®
* Must be approved by a graduate adviser

Note: This concentration has certain restrictions. Please
see a graduate adviser for details.

Technology Management Credits
0102-742 Introduction to Technology

Management 4
Choose one or both from the following:
0102-762 Managing New Product &

Process Development 4
0102-761 Managing Research &
Innovation 4

If both courses above are taken
(0102-761 and 0102-762), choose one
course, otherwise choose two courses
from the following:

0106-744 Project Management 4

0102-741 Managing Organizational
Change 4

0106-749 Manufacturing Strategy &
Tactics

0102-745 Social & Political Environment
of Business 4

0102-785 Ethics in Technology
Intensive Environments

Management Information

Systems Credits
0112-720 Systems Analysis &
Design I 4
0112-755 Information Systems
Management 4

Choose two from the following:
0112-700 Information Technology

Hardware & Software 4
0112-735 Network Technology 4
0106-744 Project Management 4
0112-725 Data Management 4
0112-760 Integrated Business

Systems 4
0112-761 Business Process Design

& Workflow 4

Other MIS courses*
* Must be approved by a graduate/faculty adviser

E-Business Marketing

0105-772 Marketing on the Internet 4
0105-758 Seminar in Marketing:
Business to Business

E-Commerce 4
0105-773 Database Marketing 4
One Marketing Elective 4
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Quality and Organizational

Improvement Credits
0102-741 Managing Organizational

Change 4
0106-745 Quality Control &

Improvement 4
Choose two from the following:
0105-771 Marketing Research

Methods 4
0307-782 Quality Engineering 4*
0307-721 Statistical Process

Control 4*
0307-731 Statistical Acceptance

Control 4*

0625-841 Benchmarking & the
Process of Continuous
Improvement 4
0106-744 Project Management 4

o Student should register for the 4-credit-hour option of
these courses.

Manufacturing Management Credits

0106-744 Project Management 4

0106-745 Quality Control &
Improvement 4

0106-749 Manufacturing Strategy 4
Choose one from the following:
0102-742 Introduction to

Technology Management 4
0102-760 Managing in a Global

Environment 4
0101-794 Cost Accounting in the

Manufacturing

Environment 4
0102-741 Managing Organizational

Change 4
0307-781 Quality Management 4*
0307-782 Quality Engineering 4*

0307-721 Statistical Process Control = 4*
0307-731 Statistical Acceptance
Control 4*
0303-690 Seminar in Computer
Integrated Manufacturing 4

o Student should register for the 4-credit-hour option of
these courses.

Quality and Applied Statistics Credits
Choose any four of the following:
0106-745 Quality Control &

Improvement 4
0307-782 Quality Engineering 4*
0307-721 Statistical Process

Control 4*
0307-731 Statistical Acceptance

Control 4*

0307-801 Design of Experiments I 4*
0307-802 Design of Experiments II 4%

o Student should register for the 4-credit-hour option of
these courses.

Other options include:

* Engineering Management

¢ Health Systems Administration

¢ Information Technology
Concentrations

¢ Telecommunications

* Printing Management

See a graduate adviser for more information.
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Examples of MBA Tracks

Students are encouraged to meet with
an advisor to carefully select their two
concentrations so that these areas of
study are congruent with their career
goals. Two related concentrations may
be joined to create a specialized MBA
track. Examples of these tracks are
described below.

Management of technology
MBA track

This track provides students the analyt-
ical tools and skills needed to success-
fully manage technology intensive orga-
nizations. This is an attractive option
for students interested in careers with
organizations that either produce or
utilize technology.

MBA

Core
9 courses

Technology
Management

Concentration
4 courses

Quality management MBA track*
Increased competition in the global
marketplace means that firms must now
provide quality products and services
that attract and delight customers. The
quality management track provides stu-
dents with the analytical tools and math-
ematical models needed to successfully
manage quality systems in organiza-
tions. Statistical quality control is
emphasized along with the application
of the fundamental concepts of TQM to
production and operations management.

MBA

Core
9 courses

Quality & Org
Improvement

Concentration
4 courses

Manufacturing Quality &
Management | ,. |Applied Statistics
Concentration Concentration

4 courses 4 courses

Management
Info. Systems

Concentration
4 courses

E-Business

Marketing or

Concentration
4 courses

Students in the management of tech-
nology MBA track complete the nine-
course core, the four-course technology
management concentration and either
the four-course e-business marketing
concentration or the management infor-
mation systems concentration. One free
elective is to be chosen from courses
outside the above concentrations.

Students in the quality management
MBA track complete the nine-course
core, the four-course quality and organi-
zational improvement concentration fol-
lowed by either the manufacturing man-
agement concentration or the quality and
applied statistics concentration. Students
pursuing the quality and applied statis-
tics concentration will enroll in courses
in the Center for Quality and Applied

Statistics of RIT's College of Engineering.

One free elective must be selected from
courses outside the above concentrations.

* This MBA track has certain restrictions. Interested stu-
dents should see a graduate adviser.

International business MBA track

This track prepares students for the
growing demand for global managers
who understand the international busi-
ness environment. The interdisciplinary
curriculum combines international busi-
ness theory and practice in addition to
stressing the interrelationships among
business functions such as marketing,
management and finance in a worldwide
economic environment.

MBA
Core
9 courses

International
Business
Concentration
4 courses

Marketing &
Sales Mgmt. | .

Concentration
4 courses

Finance

Concentration
5 courses

[ 0 or 1 free elective

In addition to the nine-course core,
students in the international business
MBA track complete a four course
international business concentration that
includes courses in international
marketing, international finance and
international management. Students
then complete a four-course concentra-
tion in marketing and sales management
or finance. The free elective should be
in an area outside these concentrations.
To provide students with an interna-
tional experience, the free elective can
be taken at the U.S. Business School
in Prague. Students wishing to pursue
careers in international business should
be proficient in a foreign language.

This requirement may be satisfied by
previous course work or by examination.



Executive MBA

Ann G. T. Young, Ph.D., Director
Annette Fagan, Coordinator

The executive MBA is an integrated,
two-year cohort-based program designed
to develop future leaders and general
managers in organizations serious about
improving customer satisfaction, product
quality, and organizational success.

A team of RIT faculty and executives
from all sectors of business and industry
designed the executive MBA for profes-

sionals with substantial career experience.

Using practical approaches to improving
business results and increasing personal
productivity, participants in the program:
e Strengthen their leadership and inter-
active skills by collaborating with
teams of professional peers and faculty.
¢ Develop strategic perspectives consis-
tent with the needs of customers, stock-
holders, employees, the community,
and other organizational stakeholders.

* Apply cross-functional approaches to
enhance their analytical and decision-
making capabilities.

e Utilize the principles of quality and
quality-based tools to accomplish
organizational goals.

* Obtain a solid foundation in the
functional areas of business.

Executive MBA and traditional MBA:
the differences

Executive MBA students must have a
minimum of eight years of professional
experience. Courses are conducted all
day Friday and Saturday on alternative
weekends during the academic year.
Participants work in teams, studying a
curriculum that focuses on developing
general management skills.

The executive MBA program is struc-
tured in an interactive fashion, and the
emphasis is on cross-functional integra-
tion. The topics covered are those taught
in the traditional MBA program.

Admission

In order to be considered for admission
to the executive MBA program, a
candidate must:

1. have a minimum of eight years of
professional experience and hold
advanced technical, managerial, or
executive responsibilities;

2. have earned a bachelor's degree;
3. be interviewed by a representative
of the executive MBA team; and

4. submit a completed admissions
package.

Sponsorship

Employer sponsorship includes several
dimensions:

* The sponsor must agree to permit
the candidate to attend scheduled
Friday/Saturday classes and the
two required summer weeks.

* Business owners or individuals may
sponsor themselves

Program structure and content

The Executive MBA program consists of
two summer weeks plus six weekends
per quarter, for a total of 36 weekends
over the program's 21 months.

The first-year curriculum focuses on
core business concepts and provides
fundamental skills, knowledge, and per-
spectives in accounting statistics, leader-
ship, finance, and economics. The
second year extends that foundation and
develops cross-functional analysis skills
with an emphasis on strategy, mar-
keting technology, and international
business. Interdisciplinary examples,
case analyses, and an applied orientation
are key components of the program.

The EMBA program also includes
practical experience obtained through
capstone consulting projects; ongoing
support for career-oriented skills such as
career development planning, communi-
cations, and team building; the applica-
tion of a cross-functional business simu-
lation model; and an optional week-long
business trip to Prague.
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Curriculum

FIRST YEAR, SUMMER
Five-Day Orientation

QUARTER ONE, FALL

Accounting & Organizational Goals
Managerial Accounting
Microeconomics

Leadership

QUARTER TWO, WINTER
Data Analysis

Statistics for Decision Making
Macroeconomics

Human Resources Management

QUARTER THREE, SPRING
Valuation & Capital Budgeting
Financial Analysis & Planning
Quality Tools for Managers
Business, Government & Society

SECOND YEAR, SUMMER
Introduction to
Cross-Functional Thinking
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QUARTER FOUR, FALL
Strategic Thinking I
Strategic Thinking II
Marketing Strategy
Technology Management

QUARTER FIVE, WINTER

Capstone Projects

Internet Marketing

Electronic Commerce & Information
Management

Manufacturing Management

QUARTER SIX, SPRING
Capstone Projects
International Business I
International Business II
International Finance

Information and Application

All correspondence for executive MBA
admission information and for the sub-
mission of required documents should
be sent to:

Executive MBA Program

College of Business

Rochester Institute of Technology

107 Lomb Memorial Drive

Rochester, NY 14623-5608

475-7435

585-475-6441 (fax)

emba@rit.edu

Master of Science in
Finance

The master of science in finance
program is designed to prepare students
for managerial careers in corporate
finance, investment analysis and port-
folio management, financial consulting
and financial institutions. Courses that
clearly parallel the Chartered Financial
Analyst Program will prepare students
who plan to take this exam.

Full-time students who begin studies
in the fall can complete the program in
as little as 12 months; part-time students
in 18 to 24 months.

Admission requirements

Applicants should have baccalaureate
degrees from accredited programs. To be
considered for admission it is necessary
to file an application, submit official
transcripts of all previous undergrad-
uate and graduate work, results of the
Graduate Management Admissions Test
and provide an up-to-date resume.
International applicants must submit the
results of the Test of English as a Foreign
Language (TOEFL, minimum paper-
based score 580 or minimum computer-
based score 237) as part of the applica-
tion. The TOEFL requirement is waived
for native speakers of English and for
those submitting transcripts and diplomas
from American undergraduate schools.

Curriculum

The graduate program of study consists

of 12 courses and a comprehensive

exam. The courses are:

0104-721 Financial Analysis for
Managers

0104-722 Financial Management II

0104-725 Securities & Investment
Analysis

0101-703 Financial Accounting Systems

0106-782 Statistical Analysis for
Decision Making

0103-711 Microeconomics

0103-712 Macroeconomics

Three finance electives

Two breadth electives

Breadth elective courses may be chosen

from the graduate business courses in

accounting, management, marketing,

management information systems, tech-

nology management or international

business.

The candidate must successfully
complete a comprehensive field exam
based on the finance courses completed
by the student.

Master of Science in
International Business

The master of science degree in
International Business addresses the
growing demand for global managers
who understand the international busi-
ness environment. The program empha-
sizes both a global perspective and in-
terrelationships among the functional
areas of business. It discusses cross-
boundary business processes in a world-
wide environment.

Full-time students must begin studies
in the fall quarter in order to complete
the program in one year. Part time stu-
dents can enter any quarter. Students
must meet with an advisor prior to reg-
istering for courses.

Admission requirements

Applicants must have a baccalaureate
degree from an accredited program. To
be considered for admission, it is neces-
sary to file an application, submit official
transcripts of all previous undergraduate
and graduate work, submit results of the
Graduate Management Admissions Test
and provide a resume. International
applicants must submit the results of the
Test of English as a Foreign Language
(TOEFL, minimum paper-based score
580, or minimum computer-based score
237) as part of the application. The
TOEFL requirement is waived for native
speakers of English and for those submit-
ting transcripts and diplomas from
American undergraduate schools.
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Curriculum

The MS in International Business
requires 48-quarter credit hours and con-
sists of 12 courses, 4 of which are
devoted to the international business
core, 4 to breadth of field, 2 to research,
and the remaining 2 to a thesis or
practicum.

4 courses in the international business
field (16 quarter hours)

0102-780 Global Business Environment
0102-782 Global Issues and Strategy
0104-760 Finance for Global Business
0105-766 Marketing in a Global

Business

4 courses in the breadth of field (16
quarter hours)

0101-703
0103-705
0105-761
0104-721

Financial Accounting Systems
Economics for Managers
Marketing Concepts
Financial Analysis for
Managers

2 courses in research (8 quarter hours):
0106-782 Statistical Analysis for
Decision Making and

Choose one course from the following:
0105-771 Marketing Research Methods
0102-770 Business Research Methods

2 courses in a thesis or practicum (8
quarter hours)

Thesis: A conceptual and theoretical
research project designed by the candi-
date and his or her advisor to explore a
salient international business-oriented
issue.

Practicum: A practitioner or corporate
oriented research project designed by
the candidate and his or her advisor to
explore a salient international business-
oriented issue.

Graduate Faculty
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Accounting Faculty

La Marr J. Jackson, BS, Central State
University; MS, State University of New York
College at Brockport; J.D., University of
Buffalo School of Law —Lecturer

Francis E. Kearns, AB, Cornell University;
BD, Harvard University; MBA, Ph.D., State
University of New York at Buffalo— Assistant
Professor

Khondkar E. Karim, B. Com., M.Com.,
University of Dhaka; MSA, Eastern Michigan
State University; DBA, Mississippi State
University; CPA— Associate Professor
Roberta L. Klein, BS, State University of New
York College at Brockport; MBA, Rochester
Institute of Technology; CPA, New York—
Lecturer

Michael J. Lacina, BBA, Western Michigan
University; MBA, Michigan State University;
Ph.D., Purdue University; CPA, Michigan—
Assistant Professor

Wayne J. Morse, BBA, Siena College; MBA,
Cornell University; Ph.D., Michigan State
University — Associate Dean

Bruce L Oliver, BBA, MBA, University of
Cincinnati; Ph.D., University of Washington—
Professor

Daniel D. Tessoni, BSBA, St. John Fisher
College; MS, Clarkson University; Ph.D.,
Syracuse University —Assistant Professor

Decision Science Faculty

John E. Ettlie, BS, MS, Ph.D., Northwestern
University —Professor; Director, Technology
Management Center

A. Erhan Mergen, BS, Middle East Technical
University, Turkey; MS, Ph.D., Union
College —Professor

Thomas F. Pray, BS, MS, Clarkson University;
Ph.D., Rensselaer Polytechnic Institute—-
Professor

William J. Stevenson, BSIE, MBA, Ph.D.,
Syracuse University —Associate Professor

Finance and Economics Faculty

Steven C. Gold, BA, BS, Rutgers University;
MA, Ph.D., State University of New York at
Binghamton —Professor

Chun-Keung (Stan) Hoi, BS, MS, University
of North Texas; Ph.D., Arizona State
University — Assistant Professor

Jeffrey P. Lessard, BSBA, University of New
Hampshire, MBA, Plymouth State College;
MA, Ph.D., University of Arkansas—
Professor

Ashok J. Robin, MBA, Ph.D., State University
of New York at Buffalo— Associate Professor
Thomas D. Hopkins, BA, Oberlin College;
MA, Ph.D., Yale University —Professor; Dean

Management Faculty

David C. Baldridge, BS, MBA, University of
Michigan; Ph.D., University of Connecticut—
Assistant Professor

Robert J. Barbato, BA, LeMoyne College;
Ph.D., Michigan State University —Associate
Professor

Richard DeMartino, BA, Roanoke College,
MPA, Ph.D., University of Virginia— Assistant
Professor
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Andrew J. DuBrin, AB, Hunter College; MS,
Purdue University; Ph.D., Michigan State
University —Professor

A. Clyde Hull, BA, Yale University; MB,
MBA, Ph.D., Indiana University — Assistant
Professor

David McHardy Reid, BS, University of
Salford; MS, University of Manchester; Ph.D.,
University of Edinburgh—Professor; Director,
Center for International Business and
Economic Growth

Sandra L. Rothenberg, BS, Syracuse
University; MS, Ph.D., Massachusetts
Institute of Technology — Assistant Professor
Donald O. Wilson, BS, Oklahoma State
University; MS, MPA, University of Southern
California; Ph.D., University of California at
Irvine— Assistant Professor

Stelios C. Zyglidopoulos, MS, Pitchion,
Graduate School of Industrial Studies MBA,
Ph.D., McGill University — Assistant Professor

Management Information

Systems Faculty

Jack S. Cook, BS, MA, MBA, University of
South Dakota; MS, Ph.D., Washington State
University — Associate Professor

Carlos Ferran-Urdaneta, BS, MS, Universidad
Metropolitana, DBA, Boston University —
Assistant Professor

Daniel A. Joseph, BS, Niagara University;
MA, State University of New York at Albany;
MBA, Ph.D., State University of New York at
Buffalo— Associate Professor

Koffi N'Da, BS, Inset, Abidjan, Cote d'lvoire
(Ivory Coast); MS, Ph.D., Laval University,
Quebec City, Quebec— Assistant Professor
M. Pamela Neely, BS, State University of
New York at Buffalo; MS, University of
Colorado; Ph.D., State University of New
York at Albany — Assistant Professor

Victor J. Perotti, BS, MS, MA, Ph.D., Ohio
State University — Assistant Professor
Quiang (John) Tu, BS, MS, Xian Jiaotong
University; Ph.D., University of Toledo—
Assistant Professor

Marketing Faculty

Deborah Colton, BA State University of New
York at Buffalo; MBA, Rochester Institute of
Technology; Ph.D., University of South
Carolina— Assistant Professor

Eugene H. Fram, BS, ML, University of
Pittsburgh; Ed.D., State University of New
York at Buffalo—Professor

Wen Gong, BS, Beijing University; MBA,
University of Business and Economics; Ph.D.,
George Washington University — Assistant
Professor

Patricia A. Sorce, BS, Kent State University;
MS, Ph.D., University of Massachusetts —
Associate Professor

Philip R. Tyler, BS, Rochester Institute of
Technology; MBA, DBA, Michigan State
University — Associate Professor

Stanley M Widrick, BS, Clarkson College of
Technology; MBA, State University of New
York at Buffalo; Ph.D., Syracuse University —
Professor

Special Appointments

Albert J. Simone, Ph.D., Massachusetts
Institute of Technology —President, Rochester
Institute of Technology; Professor
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Accounting

0101-703 Financial Accounting Systems
An introduction to accounting as an information system used by business enti-
ties to report their financial performance to interested outside parties. The
course will focus on financial statements that are generated under Generally
Accepted Accounting Principles. Issues will include income determination, val-
uation of assets and liabilities, revenue and expense recognition, and financial
statement analysis. Credit 4

0101-704 Accounting Theory I
A comprehensive exposure at an intermediate level to accounting theory and
practice. Emphasis is placed on applying underlying accounting theory to com-
plex accounting measurement problems. The effects of alternative methods are
considered throughout the entire course. (0101-703) Credit 4

0101-705 Accounting Theory II
Continuation of Accounting Theory I with emphasis on equity and special mea-
surement and reporting problems. Topics include the statement of cash flows,
pension, leases, revenue recognition, and investments. (0101-704) Credit 4

0101-706 Cost Accounting
A thorough study of the principles and techniques used to accumulate costs for
inventory valuation and managerial decision making. Includes problems and
procedures relating to job order, process and standard costs systems, with par-
ticular attention to the problems of overhead allocation, activity-based costing,
measuring the costs of quality and control. (0101-703) Credit 4

0101-707 Advanced Accounting & Theory
Analysis and evaluation of current accounting thought relating to the nature,
measurement and reporting of business income and financial position; concepts
of income in relation to the reporting entity; attention to special areas relating to
consolidated statements, foreign currency statement translation, governmental
and not-for-profit accounting. (0101-705) Credit 4

0101-708 Auditing
The theory and practice of auditing examined; critical study of auditing proce-
dures and standards in the light of current practice; measurement and reliance
of internal control, covered by case studies; modern auditing techniques by sta-
tistical sampling and electronic data processing applications; audit reports and
the legal liability exposure of auditors. (0101-705) Credit 4

0101-709 Basic Taxation
Study of federal income taxation, emphasizing tax planning for individuals and
unincorporated businesses. Topics covered include income measurement and
the deductibility of personal and business expenses. (0101-703) Credit 4

0101-710 Advanced Taxation
A continuation of Basic Taxation. Emphasis is on the tax treatment of property
transactions and the taxation of business entities. This course also covers the use
of technology to prepare complex returns and to research tax issues. (0101-709)
Credit 4

0101-730 Business Law I
An introduction to law and ethical considerations in the areas of contracts, cred-
itors' rights, agency, partnership, corporations, bailments, and international law
in a global economy. Credit 4

0101-731 Business Law II
Topics of business law with ethical considerations intended to help prepare stu-
dents for the CPA exam. Topics from the Uniform Commercial Code include:
sales, commercial paper and secured transactions, and personal and real prop-
erty. Regulation of the securities market, liability of accountants, and interna-
tional law also are discussed. (0101-730) Credit 4

0101-794 Cost Accounting for Manufacturing Environment
A first course in accounting for students specializing in computer integrated
manufacturing systems (CIMS) or manufacturing management and leadership
(MM&L). The course will introduce the routine internal accounting systems and
accounting processes used by manufacturing firms, specialized techniques used
to evaluate efficiency and effectiveness of manufacturing operations, form and
content of manufacturing financial statements and additional topics relevant to
manufacturing firms. The course should not be taken by those with a program
concentration in accounting. Credit 4

Management

0102-740 Organizational Behavior & Leadership
This is a first course in management. Students will explore models for managing
behavior of individuals and teams in organizations. Topics include motivation,
team building, conflict resolution, leadership, organizational change and man-
aging organizational cultures. Teaching techniques include class discussion,
case studies, team exercises and team presentations. Credit 4

0102-741 Managing Organizational Change
This course examines the various theories and approaches currently used by
behavioral science practitioners to assist organizations in implementing change.
The features of successful change in organizations will be discussed, with an
emphasis on the structural, technological, motivational, interpersonal, and
social aspects of organizational change. Other topics include methods of man-
aging the change process in organizations, overcoming resistance to change, the
role of the change agent, organizational restructuring, and business process re-
engineering. (0102-740) Credit 4

0102-745 Social & Political Environment of Business
The course illuminates the role of ethics, social ideology and government policy
and regulation in guiding business decisions and in providing the conditions
for successful competitive activity. Special attention is given to the role of busi-
ness in assessing technological opportunity and risk, managing product liability
and victim compensation, directing the corporation in a manner consistent with
the public policy on the natural environment and developing policies that
assure fair treatment of the diverse individuals in the workplace. Credit 4

0102-746 Management & Career Development
Study and application of current methods of developing managers, with a pri-
mary emphasis on career development of both managerial personnel in general
and the person taking this course. Implications of current technological devel-
opments for training, replacement, and advancement of managerial personnel
are discussed. Insight is also provided into the organizational function of man-
agement development. (0102-740) Credit 4

0102-750 Human Resource Management
This course focuses on the importance of managing human resources with an
awareness of the needs of the business and of the legal and regulatory environ-
ment. Attention is given to the increasing organizational need to have greater co-
operation among top management HR managers, line managers and employees.
Students will become familiar with the functions of staffing, appraising and com-
pensating employee performance, training and organizational development and
establishing and maintaining effective work relationships. (0102-740) Credit 4

0102-753 Field Experience in Business Consulting
Students nearing the completion of their program work in consulting teams to
assist local small firms and entrepreneurs. Problems are isolated and solutions
then developed. A team consultant's report is prepared for the firms/entrepre-
neurs. (0101-703,0104-721,0105-761) Credit 4

0102-756 Power & Influence
Power and influence processes are pervasive and an important part of organi-
zational life. This course has as its objectives enhancing the understanding of
these processes and increasing the student's skills in using them. Topics covered
include the conditions under which power and politics are more likely to dom-
inate decision processes, assessing the relative power of various actors, under-
standing the basis for their positions on issues, the sources of both individual
and departmental power, power and influence strategies and tactics, and some
functional and dysfunctional aspects of organizational politics for both individ-
uals and the organizations involved. (0102-740) Credit 4

0102-757 Management & Leadership
Interpersonal aspects of managerial work, managing key individual work rela-
tionships (bosses, peers and subordinates), use of communication and leadership
skills as a key aspect of effective management. The course deals with individual,
interpersonal, group and organizational aspects of leadership. (0102-740) Credit 4



0102-758 Seminar in Management
A presentation of current specialty topics within the broad field of management.
Seminar topics have included organizational power and politics, improving
individual and managerial effectiveness, managerial control systems, employee
and labor relations, organization development, macro and micro aspects of
technology management, business ethics and total quality management. The
course topic for a specific quarter will be announced prior to the course offering.
(0102-740 or consent of instructor) Credit 4

0102-759 Competitive Strategy
Strategic management decisions involve cross-functional integration of dif-
ferent management disciplines. As a capstone course, this course integrates and
encourages use of what was learned in previous business courses. The objective
is to gain insights into developing strategies for sustained competitive advan-
tage. Topics include analysis of mission and visioning, general environmental
trends, industry attractiveness, value-chain analysis, core competencies, busi-
ness and corporate-level strategies, etc. The case method will be used to identify
effective business and corporate-level strategies for firms and industries under
dynamic competitive conditions. The workload in this capstone course tends to
be considerably heavier than average. (All other required core courses) Credit 4

0102-760 Managing in a Global Business
An analysis of business behavior and organization in the European community,
Eastern bloc countries, the Pacific Basin, and the U.S. with particular emphasis
on values, authority, individual and group relations, labor-management ties,
risk tolerance, and motivational techniques. The course will prepare students to
recognize different values and cultural factors in the global business community
and how these shape and determine appropriate management behavior. The
problems and opportunities of transferring management practices from one cul-
ture to another will also be examined. (0102-740) Credit 4

0102-763 Behavioral Skills for Managers & Professionals
The course provides the opportunity to develop individual and interpersonal
skills that enhance managerial performance in today's high-performance organi-
zation. Each participant is given the opportunity to perform in each of the major
skill dimensions, given evaluative feedback and given the opportunity to incor-
porate the implications of that feedback into additional performance opportuni-
ties. Course participants are also provided with the opportunity to assess their
career work preferences and to compare them with the performance expectations
of managerial positions. The administrative styles of each participant are also
assessed, and the impact of the behaviors that flow from each style on the per-
ceptions and performance of others in the organization is clarified. Credit 4

0102-770 Business Research Methods
This course concerns the development, presentation, and use of research in
managerial decision making. Included are the processes by which meaningful
research problems are generated, identification of the relevant literature, ratio-
nalizing the research design, and interpretation of findings. Students typically
work in small groups to execute a research project in one of the functional areas
of management. (0106-782) Credit 4
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0102-770 Business Research Methods
This course concerns the development, presentation and use of research in man-
agerial decision making. Included are the processes by which meaningful
research problems are generated, identification of the relevant literature, ratio-
nalizing the research design and interpretation of findings. Student typically
work in small groups to execute a research project in one of the functional areas
of management. (0106-782) Credit 4

0102-775 Business Ethics
Ethical issues involved in individual and corporate conduct will be examined.
Topics include ethical hazards in modern organizations; creating an ethical cli-
mate in an organization; honesty; whistle blowing; environmental ethics; ethics
in advertising and sales, financial management and personnel management; and
the role of character and virtues in effective leadership. Special attention is also
given to the ethical assumptions of major corporate strategic decisions. Credit 4

0102-785 Ethics in Technology-Intensive Environments
The course confronts graduate students with a wide variety of ethical dilemmas
in business and other professional career environments, including government
and not-for-profits, which are inherently technologically intensive; areas such as
information technology and the life sciences. This exposure is important—even
vital—as individuals are likely to encounter such difficult situations throughout
their careers. More than their technical proficiency, their ability to effectively
deal with ethical dilemmas will shape their professional successes and failures.
Credit 4

0102-799 Independent Study
A supervised investigation and report within a business area of professional
interest. The exact content should be contained in a proposal for review, accep-
tance, and assignment to an appropriate faculty member, who will provide super-
vision and evaluation. Appropriateness to written objectives and ability of faculty
will be included in the review and consideration for acceptance. (Permission of
instructor and graduate department) Credit 4
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International Business

0102-780 Global Business Environment
The course focuses on issues related to business political economy and the com-
plexity of international business. Topics include trade theory; evolving political,
regulatory, and economic environments; the multinational corporation; host
country relations; direct foreign investment; and managing across national
boundaries. (0103-705) Credit 4

0102-782 Global Issues & Strategies
This capstone course will focus on either contemporary issues and problems in
international business or regional studies analysis (e.g., Europe, Eastern Bloc,
Pacific Basin). It will emphasize faculty-directed student research projects.
(0102-780) Credit 4

0102-760 Managing in a Global Business
An analysis of business behavior and organization in the European community,
Eastern bloc countries, the Pacific Basin, and the U.S. with particular emphasis
on values, authority, individual and group relations, labor-management ties,
risk tolerance, and motivational techniques. The course will prepare students to
recognize different values and cultural factors in the global business community
and how these shape and determine appropriate management behavior. The
problems and opportunities of transferring management practices from one cul-
ture to another will also be examined. (0102-740) Credit 4

0104-760 Finance for Global Business
This course has a specific focus on international business problems that are
financial in nature. Topics include an examination of the international environ-
ment the firm operates in, international investment, exchange rates and the
management of risks arising from shifting exchange rates, and the problems of
short and long term asset and liability management. (0104-721) Credit 4

0105-766 Marketing in a Global Business
This course has a specific focus on the international marketing challenges facing
firms operating in developing and developed country markets. Topics will
include an examination of the international environment and its impact on mar-
keting decisions, international pricing and promotion, product-market entry
and penetration strategies, and how to organize international marketing opera-
tions for maximum effectiveness. (0105-761) Credit 4

Economics

0103-705 Economics for Managers
This course focuses on the fundamental economic theories most useful for the
management of the firm. Applications drawn from current economic events are
utilized to better understand the internal and external environments of the firm
and to help managers formulate effective business strategies and policies.
Although no prior knowledge of economics is required, this is more than just a
survey or principles course. Some important intermediate level economics tools
of analysis (both microeconomic and macroeconomic) are introduced to provide
managers with the skills necessary to apply economics in a meaningful way to
business decision making. (0106-066 algebra or equivalent) Credit 4

0103-711 Microeconomics
This is an intermediate microeconomic theory course with applications. The
fundamentals of consumer behavior theory, market demand, and the theory of
the firm are stressed with applications. Also, resource allocation and product
distribution as fundamentals to management and to understanding the role of
a firm in an economy. Credit 4

0103-712 Macroeconomics
This is an intermediate macroeconomic theory course with applications. A basic
framework of product and money market equilibrium is explored with applica-
tions in fiscal and monetary policy. An understanding of major aggregate eco-
nomic relationships is developed, as well as economic policy. Credit 4

Finance

0104-721 Financial Analysis for Managers
An examination of basic financial theories, techniques, and practices relating to
the valuation, pricing, and selection of capital/financial assets and the defini-
tion, evaluation, and management of corporate risk. Topics include: time value
of money, valuation, capital asset pricing, risk and diversification, cost of cap-
ital, capital budgeting techniques. (0101-703 prerequisite, 0103-705 or 0103-711
and 0106-782 as pre or corequisite) Credit 4

0104-722

Financial Management II
This course emphasizes the theories, techniques, and practices associated with
capital structure decisions, equity and debt restructuring, dividend policy,
financial forecasting, working capital management, financial analysis, financial
control, and leasing. (0104-721) Credit 4

0104-724 Problems in Corporate Finance
This course is designed to give the student greater in-depth understanding of con-
temporary problems in finance. The focus will be on state-of-the-art techniques of
corporate financial management from both a theoretical and practical perspective.
Examples of specific topics include: working capital management, capital asset
acquisition, capital structure, financial analysis, dividend policy, financial strategy
and special topics. The case approach will be the primary method of instruction.
The emphasis will be on the analytical and decision making techniques used to
develop acceptable solutions. (0104-721,722) Credit 4

0104-725 Securities & Investments
Study of securities and other investment media and their markets. Analysis of
investment values based on fundamental analytic procedures, technical analytic
procedures, and the impact that modern portfolio theory has on the value of
financial assets. Topics include return, growth, risk, accounting procedures, tax
considerations and the impact of various institutional arrangements on value
determination. (0104-721) Credit 4

0104-730 Financial Institutions & Markets
An examination of the role of financial intermediation in the economy. The exis-
tence of regulations and the expanding level of competition among intermedi-
aries are discussed. The importance of interest rate risk and hedging such risk
is extensively covered. Topics include regulatory laws, gap analysis, hedging
duration gap exposure, bank performance, pension funds, insurance companies
and mutual funds. (0104-721) Credit 4



0104-732 Portfolio Theory
This course extends the knowledge of risk and return in a portfolio context to
active portfolio management. The measurement and evaluation of portfolio per-
formance are analyzed. The importance of asset allocations, international diver-
sification and pension fund management and the use of a wide range of deriv-
ative securities to manage risk are explored. (0104-721) Credit 4

0104-734 Working Capital Management
This course is an examination of the management of current assets and current
liabilities. Emphasis is placed upon cash and marketable securities manage-
ment, cash budgeting, inventory control, accounts receivable management, and
short-term and intermediate-term financing. (0104-721) Credit 4

0104-740 Futures & Options
This course focuses on financial derivative securities. Their role in financial
management is becoming increasingly important, especially in portfolio man-
agement. This course covers valuation of various options and futures as well as
their use in risk management. Specific topics include option and futures pricing
models, option strategies and contemporary topics such as index arbitraging.
(0104-721) Credit 4

0104-760 Finance for Global Business
This course has a specific focus on international business problems that are
financial in nature. Topics include an examination of the international environ-
ment the firm operates in, international investment, exchange rates and the
management of risks arising from shifting exchange rates, and the problems of
short and long term asset and liability management. (0104-721) Credit 4

Marketing

0105-758 Seminar in Marketing
Topics to vary: for example, business-to-business e-commerce. This seminar
focuses on assessing the extent to which business-to-business e-commerce tools
(e.g., Internet, extranet, EDI) have changed the ways in which marketing chan-
nels function. Major strategic channel issues covered include auctions,
exchanges, marketing communications, pricing, inside selling, sales force
automation, branding and partnerships. (0105-761) Credit 4

0105-761 Marketing Concepts
An introduction to the field of marketing stressing its role in providing cus-
tomer satisfaction. Emphasis will be on determining customer needs and wants
and how the marketer can satisfy those through the controllable marketing vari-
ables of product, price, promotion, and distribution. Credit 4

0105-762 Advanced Marketing Management
A course designed to give the student an in-depth knowledge of middle- and
upper-level marketing problems and processes. Topics include the tools used by
marketing managers and the role of total quality management in the develop-
ment, implementation, and control of marketing plans. (0105-761) Credit 4

0105-763 Buyer Behavior
A study of the determinants of consumer and business buying behavior. (0105-
761) Credit 4

0105-764 Channel Management
This course involves a study of the elements and management of marketing
channels. A marketing channel is viewed as an interorganizational system
involved with the task of making goods, services and concepts available for con-
sumption by enhancing their time, place and possession utilities. The course
focuses on how institutions can effectively and efficiently transmit things of
value from points of conception, extraction and/or production to points of
value consumption. (0105-761) Credit 4

0105-765 Sales Management
A course centered around the role, activities, and tools employed by sales force
managers. The importance of continuous improvement and of defining and
meeting the requirements of both internal and external customers is presented
as the foundation of effective sales management. (0105-761) Credit 4
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0105-766 Marketing in a Global Business
This course has a specific focus on the international marketing challenges facing
firms operating in developing and developed country markets. Topics will
include an examination of the international environment and its impact on mar-
keting decisions, international pricing and promotion, product-market entry
and penetration strategies, and how to organize international marketing opera-
tions for maximum effectiveness. (0105-761) Credit 4

0105-767 Marketing Communications
This course presents an in-depth view of the promotional tools of advertising,
sales promotion, and public relations. Students will develop a comprehensive
promotion plan, beginning with the marketing strategy and ending with imple-
mentation and evaluation. (0105-761) Credit 4

0105-770 Professional Selling
A critical examination of the challenges and opportunities provided by profes-
sional selling. Selling concepts, tools, strategies and tactics will be discussed,
observed and practiced. Students are exposed to and experience some of the
problems faced and rewards earned by those in professional sales. (0105-761)
Credit 4

0105-771 Marketing Research Methods
This course provides an overview of marketing research and practice, especially
the methods of measuring, examining, and predicting factors that affect the
marketing process. Students will learn about the process of conducting surveys
and experiments that includes the following: determining customer require-
ments, questionnaire design, telephone, mail, and electronic surveys, sampling
plan design and data analysis. (0105-761, 0106-782 or equivalent) Credit 4

0105-772 Marketing on the Internet
This course is designed to expose students to the many ways in which mar-
keting concepts and strategic marketing issues can be enhanced through effec-
tive use of the Internet and related technologies. The course focuses on both
business to consumer and business to business environments. Specific attention
is given to the understanding and implementation of on-line competitive
advantage through successful brand management, effective competitive intelli-
gence and the pursuit of a customer focused digital marketing mix. The course
emphasizes practical application in the form of research papers and real world
domestic and international consultancy assignments. (0105-761) Credit 4

0105-773 Database Marketing
This course provides the student with the application of database management
to the challenges of relationship marketing. The students will be taught
Microsoft ACCESS software program, after which they will apply the informa-
tion from an analysis of a database to design a relationship marketing plan.
(0105-761, 0106-782) Credit 4

Production & Operations Management

0106-743 Operations Management
Study of the management of production/operations and improvement of
processes. Encompasses both manufacturing and services. Topics include oper-
ations strategy, quality planning, control and improvement, project manage-
ment, planning for and control of job, batch and high volume operations (fore-
casting, capacity and materials planning, scheduling, inventory management,
JIT, supply chain management), international operations, and current issues.
(0106-782 or equivalent, pre- or corequisite) Credit 4

0106-744 Project Management
A study in the principles of project management. This course focuses on the
leadership role of the project manager, roles and responsibilities of the project
management team members, and various tools and techniques for project plan-
ning and control. Considerable emphasis is placed on statements of work and
work breakdown structures. This material is presented using a combination of
lecture/discussion, group exercises, and case studies. Credit 4

0106-745 Quality Control & Improvement
Study of total quality management (TQM), including Deming's philosophy,
quality planning, quality cost principles, problem-solving methods and tools, the
use of statistical methods for quality control and improvement, supplier rela-
tions, reliability concepts, and recent developments in quality. The course focus
is on the management and continuous improvement of quality and productivity
in manufacturing and service organizations. (0106-782 or equivalent) Credit 4
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0106-747 Managing Manufacturing Resources
This course focuses on the effective management of resources in manufacturing
companies. Views are: (1) manufacturing strategy from a business prospective,
(2) business process improvement, including change management, (3) human
resource management-current relationships between companies and employees,
issue of compensation and diversity, and personal career management, (4) risk
management— how to identify, access and control those risks which are key,
and (5) value/supply chain management, including strategic make-buy deci-
sions, types of cooperative relationships with other firms, and related plan-
ning/control systems. (For MS in manufacturing management and leadership)
Credit 4

0106-749 Manufacturing Strategy & Tactics
This course integrates the skills learned in operations management with the
fundamental disciplines of accounting, financial, and marketing management.
Key focuses in the course are manufacturing strategy, the creation and mainte-
nance of a culture for continuous improvement, and the management of change.
Manufacturing is investigated in a global context, including the foreign and
domestic firms and the strategies and tactics employed by them. The viability of
an economy without a manufacturing base is questioned. Teams develop, exe-
cute, and report on a manufacturing strategy audit. (0106-743 or equivalent)
Credit 4

Decision Sciences

0106-066 Graduate Math Review
Two-part graduate math course for students requiring review of basic algebra
and statistics. Either or both parts may be required. Part I, basic review of
algebra; Part 2, basic review of statistics. Credit 0

0106-782 Statistical Analysis in Decision Making
A course in applied statistics emphasizing inference (estimation and testing).
Topics to be covered include sampling distribution, estimation, test of hypoth-
esis for single and two populations, statistical quality control methods, linear,
multiple regression and model-building methods. (0106-066, statistics or equiv-
alent) Credit 4

Management Information Systems

0112-700 Information Technology Hardware & Software
This course is designed to present the issues of rapid computer system changes,
increased computer power and speed, reduced computer size, new peripherals
and changes in user interaction. This course presents these issues of computing
systems architectures and operating system software using a systems view.
Credit 4

0112-710 Management Information Systems Concepts
This course is an introduction to the conceptual and theoretical foundations of
management information systems and their role in modern organizations. The
course will provide students with the concepts, tools, and techniques needed to
understand and interpret information management issues, such as how to best
incorporate information technology into an organization, from a managerial
perspective. Due to the importance of e-commerce and enterprise resource plan-
ning (ERP) systems in modern organizations, special emphasis will be given to
them throughout the course. Credit 4

0112-720 Systems Analysis & Design I
This course provides students with fundamental knowledge and skills required
for successful analysis of problems and opportunities and the design and imple-
mentation of information systems. Provides students with knowledge and
experience that will be useful in determining systems requirements and devel-
oping a logical design. Credit 4

0112-725 Data Management
This course discusses issues associated with data capture, organization, storage,
extraction and modeling for planned and ad hoc reporting. Enables student to
model data by developing conceptual and semantic data models. Techniques
taught for managing the design and development of large database systems
including logical data models, concurrent processing, data distributions, database
administration, data warehousing, data cleansing, and data mining. Credit 4

0112-735 Network Technology
This course is designed to give students basic knowledge of the networking
strategies that are utilized within the corporate IS environment. Emphasis is on
the current trends in local area networking as they relate to business needs.
Class sessions are composed of lectures and discussions. (0106-700) Credit 4

0112-755 Information Systems Management
This course involves the study of information systems (IS) management and
focuses on issues and problems faced by managers of information technology.
Topics include information systems planning, computer- integrated manufac-
turing, systems development, establishment of IS standards, e-business, and
other management principles relevant to IS. The course utilizes Harvard cases
and research papers to illustrate important concepts. (0112-710) Credit 4

0112-760 Integrated Business Systems
This course provides hands-on experience with the navigation of the SAP R/3
systems and the concepts and technologies associated with enterprise systems
integration. Topics include an overview of enterprise resource planning (ERP)
systems, the concepts and technologies required to integrate the systems of large
business organizations, and hands-on experience using SAP software. Credit 4

0112-761 Business Process Design & Workflow Analysis
This course focuses on the procedures, tools, and concepts necessary for evalu-
ating, building, and revising business processes within an organization. It
introduces the standard systems analysis and design life cycle for defining and
refining processes. Tools used in the course include object-oriented workflow
design tools selected from ARIS, Rational Rose, Visio Professional and the
workflow design tools that are part of SAP R/3. (0112-760 or permission of in-
structor) Credit 4
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The B. Thomas Golisano College of
Computing and Information Sciences
(GCCIS) offers master of science degrees
in computer science, information tech-
nology, and software development and
management and an advanced certificate
in interactive multimedia development.
The programs offer the most current
computing technology and are sup-
ported by extensive laboratory facilities.
Courses are offered during the day and
evening, allowing full- or part-time study.
Information technology and software
development and management are also
offered online.

GCCIS is the newest college at RIT,
having been formed in the summer of
2001. It focuses on the computing disci-
plines in the broadest sense. Included in
the college are the departments of com-
puter science, information technology,
and software engineering and the IT
lab. Interdepartmental and intercollege
cooperation are basic to its function.

PROGRAMS

MASTER OF SCIENCE
DEGREES IN:

Computer Science
Information Technology
Software Development and
Management

ADVANCED CERTIFICATES
AVAILABLE IN:

Interactive Multimedia
Development

Online learning option available

The college has more than 60 faculty,
3,000 students, more than 20 technical
and support staff, and extensive facili-
ties dedicated to teaching and research
and development.

The computer science and information
technology departments have degree pro-
grams at die associate, baccaluareate,
and master's levels. Both offer extensive
evening courses that allow these degrees
to be full- or part-time. Software engineer-
ing offers the bachelor of science degree.

Faculty

Any academic department or program
can be only as strong as its faculty. The
GCCIS faculty is dedicated to teaching,
applied research, and professional devel-
opment, with an emphasis on student
involvement and career preparation.
Most have significant industrial experi-
ence in addition to outstanding acad-
emic credentials. Faculty members
provide leadership in implementing
innovative teaching techniques and in
anticipating and meeting the needs of
students and our industrial partners.

Resources

The highly technical nature of the
GCCIS programs demands excellent
facilities and equipment. Each depart-
ment has extensive laboratories con-
taining powerful PCs and workstations
and appropriate, up-to-date software.
Labs are available to students 16-18
hours a day except when being used
for designated course sections. Internet,
dial-up network, and Web access are
also provided, insuring that our students
have the tools necessary to complete
their assignments and projects.

To provide space for this equipment, a
new 25-thousand-square-foot building was
erected in 1999 and is being expanded
by 90 thousand square feet. This allows
both general-use and specialized labs,
such as home networking and computer
vision. When the building is complete,
most of the college will be housed in it
and a contiguous building, which contains
the IT lab. This proximity will encourage
joint projects as well as interaction among
students in different programs.
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Computer Science

Margaret M. Reek, Acting Chairperson
Roger S. Gaborski, Ph.D., Graduate
Coordinator

The computer science MS program at
RIT has a core curriculum, which is
designed to give students a solid back-
ground in the theoretical principles
underlying the field, and a wide variety
of electives, which provide the opportu-
nity to become proficient in current soft-
ware technology. The core ensures that
graduates take with them the intellectual
tools necessary to keep up-to-date in this
rapidly evolving discipline, while the
electives prepare our graduates to engi-
neer modern computing systems and
contribute in all aspects of the systems'
life cycles. Students can also prepare for
academic or research careers in com-
puter science or a related discipline as
well as further academic study.

The program is designed for students
who have an undergraduate major or
minor in computer science as well as
those who have a strong background in
a field in which computers are applied,
such as engineering, science or business.
Students can concentrate in distributed,
parallel and network computing; systems
hardware and software; programming
languages; data communications; artifi-
cial intelligence; or theory of computing.

Computer science graduate courses
are generally offered in the afternoon
and evening. Some of our graduate stu-
dents are employed and are pursuing
the degree on a part-time basis. A full-
time student, one who takes three or
four courses per quarter, may be able to
complete the course work in one year;
part-time students can finish in two to
four years. The time required to com-
plete a master's thesis or project varies
according to the student and the scope
of the project; two quarters is typical.

Faculty members in the department are
actively engaged in consulting or research
in the area of artificial intelligence, com-
puter vision, computational combina-
torics and distributed computing sys-
tems. There are many opportunities for
graduate students to participate in these
activities for thesis or project work and
independent study.

Related MS programs at RIT are com-
puter engineering (College of Engineer-
ing) and information technology and
software development and management
(both in the department of information
technology).

Computer facilities

The computer science department pro-

vides extensive facilities for students

and faculty. The hardware associated

with these facilities represents current

technology, including:

* a graduate lab with 17 Sun Ultra 10
workstations and a graduate library

¢ more than 100 Sun Ultra 10
workstations

* a networking/distributed systems
lab with 10 dual processor Pentiums
and its own internal network

These computers operate under the
UNIX operating system.

Computer science students also have
access to the computers in the informa-
tion technology labs (more than 100 PCs
and Macs) and RIT's main Information
and Technology Services facilities, as
listed in the Student Services section
of this catalog.

Ethernet is used to integrate the above
systems and to connect the Graduate
Computer Science Laboratory with other
RIT computing facilities. These graduate
networks are also available to support
departmental research, theses, projects
and course work. All students have full
access to the Internet and the World
Wide Web.

Graduate students have Internet
access and are encouraged to use home
computers. (The RIT bookstore carries
computer equipment and software and
provides discounts for RIT students.)

Master of Science in
Computer Science

Admission requirements

Applicants should have a baccalaureate
or an equivalent degree from an accred-
ited institution and a minimum grade
point average of 3.0 (B). RIT undergrad-
uate students in computer science, com-
putational math, biomedical computing,
or computer engineering technology
may study for both their BS and MS
degrees through accelerated programs.

Applicants from foreign universities
must submit TOEFL and Graduate
Record Exam (GRE) scores. (GRE scores
also can be considered for applicants
whose undergraduate grade point
average is lower than 3.0.)

Applicants must satisfy prerequisite
requirements in mathematics and com-
puter science (listed below). If an appli-
cant lacks any of these prerequisites,
bridge program courses are available to
allow students to achieve the required
knowledge and skills. Generally, formal
acceptance into the master's program is
deferred until the applicant has made
significant progress through these
necessary courses.

The prerequisites are:
Mathematics

Differential and Integral Calculus
Probability and Statistics
Discrete Mathematics

Computing

Experience with a modern high-level
language (e.g., C++, Java)

Data Structures

Assembly Language Programming

Software Design Methodology

Introductory Computer Architecture
and Digital Logic

Operating Systems

Programming Language Concepts
(including Lisp)

The bridge program

Students whose undergraduate prepa-
ration or industrial experience does

not satisfy the above content or grade
point requirements may make up these
deficiencies through up to a year of
study, taking one or more of the follow-
ing RIT courses, as prescribed by the
graduate coordinator.

Mathematics

1016-251, Calculus

252, 253

1016-351 Probability & Statistics
(Calculus based)

1016-265 Discrete Mathematics

Computing
4003-231 Computer Science I
4003-232 Computer Science II

4003-233 Computer Science III
4003-334 Computer Science IV

OR
4003-234 Accelerated
Computer Science I
4003-235 Accelerated
Computer Science II
4003-335 Computer Science IV

OR
4003-707 Advanced Programming

4003-335 Computer Science IV
AND
4003-704 Computer Organization
4003-708 Introduction to Digital Design
4003-709 Programming Language
Concepts
4003-713 Operating Systems

If any bridge courses are indicated in a
student's plan of study, the student has
been admitted on the condition that he
or she will successfully complete the
bridge program courses with a B or
better in order to be fully accepted into
the program. All remaining bridge pro-
gram courses must be completed with a
grade of at least B; courses with lower
grades must be repeated. Although
bridge program courses are not part of
the 45 credits required for the master's
degree, their grades are included in a



student's graduate grade-point average
unless the courses were taken before
matriculation.

A bridge program can be designed
in ways different from that described
above. Often, other courses can be sub-
stituted, and courses at other colleges
can be applied. (See the Computer Science
Graduate Studies Handbook for more
details.) All programs must be approved
by the graduate coordinator.

The curriculum

The graduate program of study is com-
posed of the computer science graduate
core, electives, advanced electives and
a thesis paper or project for a total of
45 credits.

There are two tracks to the degree, the
thesis track and the project track.

The thesis track consists of:

® Six required ("core") courses
(22 credits),

e Electives (8 credits),

e Advanced electives (8 credits),

e Master's thesis (7 credits).

The project track consists of:

® Six required ("core") courses
(22 credits),

e Electives (12 credits),

e Advanced electives (8 credits),

® Master's project (3 credits).

The computer science core consists of
six courses:
4005-700 Foundations of
Computing Theory
Programming Language
Theory
4005-720 Computer Architecture
4005-730 Distributed Operating
Systems I
4005-800 Theory of
Computer Algorithms
4005-893 Graduate Seminar

4005-710

Students with a strong background
in a core area may receive permission
from the program coordinator to replace
a core course with some other course,
generally in the same area.

Electives and advanced electives are
shown below; advanced electives are
indicated by "t."

4005-704 Complexity & Computability

4005-705 Cryptography

4005-709 Topics in Computer Science
Theory *

4005-711 Compiler Construction t

4005-719 Topics in

Programming Languages
4005-729 Topics in
Computer Architecture
Distributed
Operating Systems II t+
4005-735 Parallel Computing I

4005-731
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4005-736 Parallel Computing II +
4005-739 Topics in Operating Systems t
4005-740 Data Communications &
Networks I
Data Communication &
Networks II
4005-749 Topics in Data
Communications t
4005-750 Introduction to
Artificial Intelligence

4005-741

4005-751 Knowledge-Based Systems t

4005-755 Neural Networks and
Machine Learning t

4005-756 Genetic Algorithms t

4005-757 Intro, to Computer Vision t
4005-759 Topics in
Artificial Intelligence t
4005-761 Computer Graphics I
4005-769 Computer Graphics II T
4005-771 Database Systems
4005-772 Database System
Implementation

Students also may include elective courses
from other RIT departments' graduate
offerings. See www.cs.rit.edu/~csdoc
/graduate for a list of approved courses.
Other departments' courses are primarily
for their own majors and may have pre-
requisites that may not be approved for
degree credit.

Electives provide breadth of experi-
ence in computer science and applica-
tions areas. Students who wish to in-
clude courses from departments outside
of computer science need prior approval
of the graduate coordinator. Refer to the
course descriptions in the departments
of computer science, engineering and
business for possible elective courses.

A program of study must be designed
in cooperation with the graduate
coordinator.

The master's thesis or project

A thesis paper or project forms the cap-
stone of the MS program. In order to
register for either, a student must com-
plete the graduate seminar and submit
an acceptable proposal to the computer
science faculty.

Requirements for the degree must be
completed within seven years of the
the date of the oldest course counted
towards the student's program. Bridge
courses are excluded.

Financial aid

Scholarships and graduate assistantships
are available in the department of
computer science. Information may be
obtained from:
Graduate Program Coordinator,
Department of Computer Science
Rochester Institute of Technology
102 Lomb Memorial Drive
Rochester, N.Y. 14623-5608
E-mail: gradinfo@cs.rit.edu

Information Technology

Edith A. Lawson, Chairperson

The information technology department
offers an MS degree in information tech-
nology, an MS degree in software devel-
opment and management, as well as a
program of study leading to an advanced
certificate in interactive multimedia
development. Graduate courses are
given at times of the day convenient to
both part-time and full-time graduate
students—usually late afternoon and
evening. Both MS degree programs will
take at least five or six quarters to com-
plete. The advanced certificate may be
accomplished in one calendar year.

The master of science in information
technology enables graduates to con-
tribute to the emerging interdisciplinary
field of information technology in a
variety of capacities. Students will learn
a systematic approach to the design of
information technology solutions to con-
temporary problems, including business
and education. They also will develop
skills in needs analysis for information
technology. They will be able to design
and develop interactive, multimedia-
based information applications. Students
will develop a strategic and technical
understanding of networks and communi-
cation systems. Finally, students will be
able to apply cognitive and organizational
theories to the design of information
technology applications and systems.

The master of science in software
development and management provides
students with state-of-the-art prepara-
tion for a broad spectrum of software
engineering-related careers. Graduates
acquire a solid base of technical and
design skills along with insights into the
importance of project management for
software development. This program is
also offered in a distance delivery format.

The advanced certificate in interactive
multimedia development provides an
opportunity for students to gain firsthand
knowledge and expertise in the art and
science of interactive multimedia design.
As interactive technologies advance, the
content and form of projects change, but
the theme of our work is the enhancement
of human communication in electronic
environments. Students explore related
issues through a series of six core courses
in interactive multimedia development.
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Laboratory facilities

The computing facilities of the depart-
ment of information technology are
driven solely by curricular needs.

Many of our courses are laboratory-
based. In these courses, students have
scheduled laboratory time each week
with an instructor. The instructor pro-
vides a structured laboratory experi-
ence, reinforcing concepts covered in
lecture. Some courses are taught in
"studio format", in which the course
meets in a specially designed classroom
that supports integrated lecture and
hands-on learning.

Due to our cross-platform commit-
ment, our labs contain Windows and
Macintosh platforms. In addition, Unix
is used in several specialized labs.
Students use these labs to design and
develop cross-platform applications.
From the capture of media (sound,
video, and print materials) to production
of Web sites and computer based
training, IT has ample resources on both
platforms for editing and creating con-
tent and authoring multimedia for
stand-alone computers and delivery via
the Internet.

The open labs provide students with
access to computing resources outside of
scheduled lab time and provide students
with technology similar to what they will
use after graduation. Many of our stu-
dents not only use the labs, but also work
as lab assistants, adding a practical appli-
cation dimension to their experiences.

In addition to general laboratory facil-
ities for student support, the IT depart-
ment has developed specialized labora-
tories for its concentrations in the areas
of networking, system administration,
multimedia, programming and database
implementation and administration.

The IT networking lab is designed to
facilitate network exploration. The lab
consists of stations where each one has
two PCs, a Macintosh, a router and a
hub. Each of the PCs runs "sniffer" soft-
ware, making each a network analyzer.
Additional equipment can be brought to
the station from the equipment cage as
needed for labs, including cable testers,
breakout boxes, additional hubs, crimp-
ing tools, V.35 cables for serial routing,
etc. In addition, each station is cabled to
the lab infrastructure to allow each sta-
tion to be its own sub-network in the lab
network, or to be directly connected to
the lab network, which provides many
possible topologies.

The IT systems administration lab is
designed to facilitate experimentation in
network management and system admin-
istration. Each station contains four PC
compatible computers. Normally, these

are configured as a Windows Server, a
Windows workstation, and two Unix
platforms. However, students can re-
configure these machines as required
and save their configurations using
disk-imaging software on the lab image
server. Images of the machines can be
quickly saved and restored to make this
an extremely flexible lab. There are lab-
wide servers and a networking infra-
structure to enrich the computing envi-
ronment. The main switch/router in
this lab affords four sub-networks per
station. Additional hardware and soft-
ware is available from the equipment
cage to allow students to configure
more complex topologies.

The IT database lab is designed to
facilitate experimentation with client/
server database concepts. The lab con-
sists of stations where each one consists
of four machines: a Unix-based ORACLE
server; two Windows-based servers that
can be configured to support a Web
server or one of several database pack-
ages; and a client machine. Students
begin by configuring single-user; 1-tier
environments and progress to multi-tier
networked configurations, where mul-
tiple clients interact with an ORACLE
database through a Web server.

The IT multimedia lab includes a mix
of high-end Windows and Macintosh
Systems, several of them being dual-
monitor systems provided especially for
multimedia work. Most of the systems
support audio acquisition. There are sev-
eral stations for image acquisition and
digital and analog video capture. The
lab has several still and video digital
cameras available for student use.
Students have access to a dedicated 3D-
camera set-up and video and audio
streaming servers for class projects.

The IT computing facilities are con-
nected to the gigabit RIT campus back-
bone with an OC3 connection to the
Internet. Students have access to our
facilities via Ethernet in their dorm rooms
or vial dial-up PPP connections from off-
campus locations. DSL and high speed
cable modem access is available in the
surrounding community. Institutional
facilities provide a location for students
to develop their own presence on the
Web. The overall campus facilities have
consistently been rated in the top twenty
universities by national surveys.

The general and specialized IT labora-
tory facilities makes our environment
one of the most up-to-date for under-
graduate and graduate exploration of
Web site design, networking and soft-
ware development in any university in
the United States.

Master of Science in Software
Development and Management

The software development and manage-
ment degree program enables the matric-
ulated student to study, develop and
become proficient in the practices,
methodologies and techniques at all levels
in the software development process. The
program is designed for students whose
undergraduate majors are in a computing
discipline. Ideally, students should have
a background in software development
before entering the program.

The underlying principle of this cur-
riculum is that software development is
a manageable process—that the prob-
lems encountered now and in the future
will be amenable to solutions based on
sound managerial methodology and
reasoned application of technology. This
program is designed for part-time study
at a distance (on-line learning).

Admission requirements

Applicants should have a baccalaureate
or equivalent degree from an accredited
institution and a minimum cumulative
grade point average of 3.0 (B). Appli-
cants must submit two professional
recommendations.

Applicants from foreign universities
must submit Graduate Record
Examination (GRE) scores. The GRE
score is also recommended from those
whose undergraduate grade point
average is less than 3.0. Since this is a
part-time program, visa forms can not
be issued by RIT.

Applicants whose native language is
other than English must take the TOEFL
examination; a score of at least 570
(paper based) or 230 (computer based)
is required. Applicants with a lower
TOEFL score may be admitted condition-
ally and will take a prescribed program
in English along with a reduced program
course load.

Prerequisites

It is expected that students wishing to
enter the master's program will have
experience in the software development
process and a solid background in
object-oriented programming (C++,
Visual Basic, or Java).

If a student does not have the neces-
sary background, bridge courses are
provided to allow students to meet these
prerequisites. Formal acceptance into
the master's program is possible even
though the applicant must accomplish
some additional bridge program courses.



The bridge program

Students whose undergraduate prepara-
tion or industrial experience does not
satisfy the prerequisite can make up
these deficiencies through study, taking
one or more of the following RIT courses,
as prescribed by the graduate program
coordinator.

Students are encouraged to have pro-
gramming experience in the Java lan-
guage. However students who for work-
related reasons would prefer another
object-oriented language may complete
this prerequisite in another language
with prior approval of the graduate pro-
gram coordinator.

Java programming language
4002-217 Programming for
Information Technology I*
Programming for
Information Technology II*

4002-218

or
4002-318 Java for Programmers*
(requires prior programming
experience)
or
4002-700 Computer Programming &
Problem Solving
4002-703 Algorithms & Data Structures
or Java for Programmers
(requires prior programming experience)

Visual Basic programming language

4002-518 Visual Basic for Programmers*
(requires prior programming
experience)

C++ programming language

4002-716 C++ Programming Workshop

(requires prior programming experience)

* This course is not available through
online learning. Please contact the
Graduate Program Coordinator for an
appropriate substitution.

The bridge program courses are not part
of the 48 credits required for the master's
degree. Grades for bridge courses are
not included in a student's graduate
grade point average if taken before
matriculation; they are included if taken
after matriculation.

A bridge program can be designed
in ways different from that described
above. Other courses can be substituted,
or courses at other colleges can be
applied. Contact the graduate program
coordinator for approval.

The curriculum

The graduate program of study consists
of 48 quarter credit hours comprising the
project management cluster, the software
development cluster, the application
development cluster, two professional
electives and the software development
project. An optional cooperative work
experience is possible.
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The project management cluster
consists of three courses:
4002-820 Economics of

Software Development
4002-830 Project Management
4002-831 Process Management

The software development cluster
consists of three courses:

4002-710 Object Technologies
4002-720 Data Object Development
4002-725 Component Development

The application development cluster
consists of three courses:

4002-819 Integration Technologies
4002-820 Database Integration
4002-825 Systems Architecture

Two professional electives

4002-895 Software Development and
Management Capstone

Electives (8 credits)

The electives may be chosen from infor-
mation technology, computer science,
computer engineering, electrical engi-
neering or business. Graduate courses
from other departments also may be
appropriate with the approval of the
graduate program coordinator.

Cooperative education

An optional cooperative educational
experience (co-op) is available for those
students who wish to participate in order
to gain industrial experience. Students
register for course 4002-999, Graduate
Cooperative Education, for 0 credits and
at no cost. The Office of Cooperative
Education and Career Services will help
students find a co-op position, but stu-
dents may find positions on their own.
Normally, students should have com-
pleted at least half of the course work
before finding a co-op position.

Financial aid

Partial tuition assistance scholarships are
available from the department of infor-
mation technology for students who are
not receiving significant financial aid
from their employers.

Information

Additional information may be obtained
by contacting:
Graduate Program Coordinator
Department of Information
Technology
Rochester Institute of Technology
102 Lomb Memorial Drive
Rochester, N.Y. 14623-5608

E-mail: gradinfo@rit.edu
Telephone: 585-475-6179

Master of Science in
Information Technology

The MS in information technology is

a unique and flexible program that
allows the student to craft his or her
own program of study within the
broad range of computing disciplines.
Students build upon a core requirement
in current themes in information tech-
nology. The specialty areas include
interactive multimedia development,
learning and performance technology,
telecommunications technology, project
management, electronic commerce

and software development. In addition,
students have the option of choosing
courses from among the wide variety
of imaging and technical fields offered
within RIT, such as computer animation
and computer graphics design. The
degree, with the core course and selected
concentrations, is also available in the
distance delivery format.

Admission requirements

Applicants should have a baccalaure-
ate or equivalent degree from an accred-
ited institution and a minimum cumula-
tive grade point average of 3.0 (B).
Applicants must submit two professional
recommendations.

Applicants from foreign universities
must submit Graduate Record Exami-
nation (GRE) scores. These scores may
be required from those whose under-
graduate grade point average is less
than 3.0.

Applicants whose native language is
other than English must take the TOEFL
examination; a score of at least 570
(paper based) or 230 (computer based)
is required. Applicants with a lower
TOEFL score may be admitted condi-
tionally and will take a prescribed pro-
gram in English along with a reduced
program course load.

Prerequisites

It is expected that students wishing to
enter the master's program will have a
background in fundamental information
technology concepts including object-
oriented programming, computer hard-
ware and networking, and Web site
design and multimedia concepts.

Students without the necessary back-
ground should complete the prerequisites
before applying to the program. Courses
are available to satisfy the prerequisites.
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Bridge program

Students whose undergraduate pre-
paration or industrial experience does
not satisfy the prerequisite can make
up these deficiencies through study,
taking one or more of the following RIT
courses, as prescribed by the graduate
program coordinator.

Object-Oriented Programming
4002-217 Programming for Information
Technology I*, and
4002-218 Programming for Information
Technology II*
or
4002-318 Java for Programmers*
(requires prior programming experience)
or
4002-700 Computer Programming &
Problem Solving, and
4002-703 Algorithms & Data Structures
or
4002-714 Java for Programmers
(requires prior programming
experience)
Hardware
4002-340 Computer Concepts and
Software Systems
or
4002-709 Fundamentals of
Computer Hardware
Networking
4002-341 Data Communication and
Computer Networks
or
4002-733 Fundamentals of
Computer Communication
Multimedia and Website Design
4002-320 Intro. Multimedia:
Internet and Web*
or
4004-741 Fundamentals of
Web-Based Multimedia*
* This course is not available through online
learning. Please contact the Graduate Program
Coordinator for an appropriate substitution.

The bridge program courses, other
than 4002-714, Java for Programmers,
are not part of the 48-quarter credit
hours required for the master's degree.
Grades for bridge courses are not
included in a student's graduate grade
point average if taken before matricula-
tion; they are included if taken after
matriculation.

A bridge program can be designed
in ways different from that described
above. Other courses can be substituted,
or courses at other colleges can be
applied. Contact the graduate program
coordinator for approval.

Curriculum

The master of science in information
technology consists of 48 credit hours of
graduate study. The curriculum consists
of a core course with a choice of concen-
trations and electives.
Core course Credit
4002-718 Current Themes in
Information Technology 4
Concentrations (36 credits)
Course numbers in parenthesis indi-
cate required prerequisite courses.

Application Development
4002-714 Java for Programmers
(a two-course
programming sequence
in a language other
than Java) 4

4002-710 Object Technologies
(4002-714 or
knowledge of Java) 4
4002-821 Database Integration
(completion of bridge) 4

Prerequisite: This concentration requires
at a minimum a two-course object-ori-
ented programming sequence or equiva-
lent pre-approved background/ experi-
ence. If the student has solid experience
in Java programming (equivalent to
4002-714), one of the following may be
substituted with prior approval as the
third course:

4002-835 Software Testing and

Inspection (4002-710) 4
4002-725 Component Development

(4002-710) 4
Networking
4002-815 Intro to Routing &

Switching (4002-342) 4

4002-816 Intro to Network

Administration (

4002-342 and 4002-402) 4
4002-822 Intro to Network

Programming

(knowledge of

programming and

4002-815) 4
Prerequisites: This concentration has
three prerequisite courses: 4002-340,
Computer Concepts and Software
Systems, (prerequisite to MS program);
4002-733, Fundamentals of Computer
Communication (a prerequisite to the
MS program); and 4002-342
Internetworking Lab (undergraduate
course). These must be taken before any
of the courses and is another prerequi-
site to the MS program.

The course 4002-402, OS Scripting,
will count as an elective for your MS
program or can be part of another
concentration.

Web Site and Multimedia
Development

Web Site and Multimedia Development
Study in Web site and multimedia devel-
opment can be focused in several areas
as discussed below.

Interactive Multimedia Development

4004-745 Foundations of Human-
Computer Interaction 4
4004-737 Website Design and
Technology (4004-741) 4
Interactive Media
Implementation
(4004-741 and a two-course
programming sequence) 4
Prerequisite: 4004-741, a prerequisite
course. This is the introductory/founda-
tion concentration for this curricular
area. It is intended for students who do
not have prior background in Web site
design and interactive media develop-
ment but would like to either do a 3-
course overview concentration or pre-
pare for more in depth study in this area
(one of the other concentrations below).

4004-730

Multimedia Application Development

4004-746 Programming for Interactive
Multimedia (4004-730) 4
4004-729 Introduction to VRML
(4004-737 and 4004-746) 4
4004-738 Multi-User Media Spaces
(4004-746) 4
Prerequisites: 4004-730 and 737 from the
introductory concentration above.

Multimedia Authoring

4004-742 Interactive Multimedia
Development (4004-741

and 4004-745) 4
Writing for Interactive

Media ((4004-742) 4
Network-based

Multimedia (4004-737) 4
Prerequisites: 4004-741, which is a pre-
requisite course, and 4004-745 and 4004-
737, which is part of the introductory
concentration above. (A maximum of
three (3) undergraduate IT courses can
be used in the MS program.)

4004-728

4004-535

Web Application Development

4004-739 Programming for the
World Wide Web (4004-737
and a two-course programming
sequence)
Web-Database Integration
(4004-739 and a database
course)
4004-xxx an advanced elective in

Web development
Prerequisite: Completion of a two-
course programming sequence (program
prerequisite), 4004-737, from the intro-
ductory concentration above, an intro-
ductory database course or higher, and
any other prerequisites as appropriate
for the chosen elective.

4004-751



Game Programming

4004-729 Introduction to VRML
(4004-737 & 4004-746) 4

4002-734 2D Graphics Programming
(4002-714 or 4004-746) 4

4002-735 3D Graphics Programming
(4002-734) 4

Prerequisites: Completion of a two-
course programming sequence or
equivalent background /experience,
plus 4004-741, 4004-730, and 4004-737
or equivalent.

Human-Computer Interaction
4004-745 Foundations of Human-

Computer Interaction 4
4004-748 Usability Engineering
(4004-745 and 4004-730) 4

And one of the following courses:

4004-755 Advanced Topics in HCI
(4002-748) 4

4002-892 CSCW and GroupWare
(4004-745) 4

4002-749 Usability Testing (4004-748
and a Statistics course) 4

Prerequisites: This concentration
requires completion of the core course or
equivalent pre-approved background /
experience. Students also need a

solid background in Web technology,
including 4004-730 or equivalent pre-
approved background/experience.

Learning and Performance

Technology
4002-722 Fundamentals of
Instructional Technology 4
4002-723 Interactive Courseware 4
4002-724 Performance Support
Systems Design 4
Telecommunications Technology
4002-745 Transmission Systems
4002-850 Network Planning &
Control 4
and one of the following
4002-750 Distributed Systems 4
4002-855 Telecommunications Policy
& Standards 4
4002-860 Enabling Technologies &
Trends 4

Project Management

4002-820 Economics of Software
Development 4
4002-830 Project Management
(4002-820 recommended) 4
4002-831 Process Management

(4002-820 recommended) 4
Prerequisites: This concentration
requires experience in the software
development process plus intermediate-
level programming skill. The faculty
recommend that 4002-820 be taken prior
to the other two courses.
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Electronic Commerce

4002-871 Information Technology and
Organizational Process 4

4002-872 Inter-Enterprise Computing 4

4002-873 Information Technology and

Strategic Opportunity 4
Prerequisites: This concentration
requires completion of all prerequisite
and core courses or equivalent pre-
approved background experience.
Students need a solid background in
programming, Web technology, data
communications, and experience in the
issues relevant to the field of informa-
tion technology.

Special Topics

Students can use the special topics
option to design a concentration with
approval from the graduate program
coordinator. Undergraduate information
technology courses in systems adminis-
tration and database may be used as a
concentration with prior approval.

Electives (0 or 4 credits)

The electives may be chosen from infor-
mation technology, computer science,
computer engineering, electrical engi-
neering or business. Graduate courses
from other departments also may be
appropriate with the approval of the
graduate program coordinator.

Capstone experience (4 or 8 credits)

A master's project or thesis will be
required to meet graduation require-
ments. The capstone experience should
build upon the student's concentrations
and electives. It is important that students
plan their course work toward completing
the project or thesis in their intent area

of interest. Each student will assemble a
capstone experience committee consisting
of two faculty members (project) or three
faculty members (thesis) who will
evaluate the project or thesis.

Students will register for four or eight
credits for their capstone experience
depending on the scope of the work.

Students who do an eight-credit
capstone will not take the elective.

Cooperative education

An optional cooperative education expe-
rience (co-op) is available for those stu-
dents who wish to participate in order
to gain industrial experience. Students
register for course 4002-999, Graduate
Cooperative Education, for zero credits
(at no cost). The Office of Cooperative
Education and Career Services will help
students find a co-op position, or stu-
dents can find positions on their own.
Normally, students should have com-
pleted at least half of their course work
before finding a co-op position.

Financial aid

Partial tuition assistance scholarships
are available from the department of
information technology for full-time
and part-time students who are not
receiving significant financial aid from
their employers.

RIT is not a traditional research
university that provides a large number
of teaching and graduate assistantships.
The department has a limited number
of graduate assistantships for full-time
students that are awarded for one aca-
demic year. The assistantships involve
helping students in the department's
courses or supporting the computing
environment of the department. Applica-
tions are accepted up to March 31 and are
awarded in April for the following acad-
emic year. Contact the IT department for a
graduate assistantship application.

Information

Additional information may be obtained
by contacting:
Graduate Program Coordinator
Department of
Information Technology
Rochester Institute of Technology
102 Lomb Memorial Drive
Rochester, N.Y. 14623-5608

E-mail: gradinfo@rit.edu
Telephone: 585-475-6179


mailto:gradinfo@rit.edu

48  B. Thomas Golisano College of Computing and Information Sciences

Advanced Certificate in
Interactive Multimedia
Development

Admission requirements

Undergraduate degree applicants
should have a baccalaureate or equiva-
lent degree from an accredited institution
and a minimum cumulative grade point
average of 3.0 (B). Two professional
recommendations must be submitted.
Applicants whose native language
is other than English must take the
TOEFL examination; a score of at least
570 (paper based) or 230 (computer
based) is required. Applicants with a
lower TOEFL score may be admitted
conditionally and will take a prescribed
program in English along with a reduced
program course load.

Prerequisites

With the advance of the multimedia
field, knowledge of programming has
become necessary to complete all of the
courses. Students must have program-
ming skills equivalent to one undergrad-
uate course. Bridge courses are available
to complete this requirement.

The curriculum

As interactive technologies advance, the
content and form of projects change—
the theme becomes one of enhancing
human communication within electronic
environments. This certificate provides
an opportunity for students to gain first-
hand knowledge and expertise in the art
and science of interactive multimedia
design. In this program, students explore
the theories of interactive computing,
fundamentals of interactive multimedia,
programming in an authoring language,
multimedia design, and the impact of
networked technologies in such areas as
the Internet. Projects include the devel-
opment of Web sites and interactive
multimedia titles.

The curriculum consists of six courses:

Credits

4004-741 Fundamentals of

Web-Based Multimedia 4
4004-730 Interactive Media

Implementation 4
4004-737 Web Site Design &

Technology 4
4004-742 Interactive Multimedia

Development 4
4004-745 Foundations of Human

Computer Interaction 4

And a multimedia elective from the
4004 courses. The curriculum can be
completed in as few as three quarters.

Students will have at their disposal
a variety of computer, video and digi-
tizing equipment. Laboratory facilities
are provided and frequently updated,
often through collaborative efforts with
other RIT departments.
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Information Technology

4002-700 Computer Programming & Problem Solving
An introductory course in computer programming for non-programmers using
a contemporary programming language and software development environ-
ment. Topics covered include data representation, control structures, procedures
and functions, arrays, records, file I/O, and recursion. Programming projects will
be required. This is a prerequisite course and cannot be used to satisfy MS degree
requirements in the information technology department. (Pre-calculus) Class 4,
Credit 4

4002-703 Algorithms & Data Structures
This course is a continuation of the study of contemporary programming con-
cepts begun in 4002-700 with a focus on data structures and data access tech-
niques. Topics covered include data abstraction, data representation, traditional
data structures (such as linked lists, trees, stacks, queues, hash tables, and sparse
matrices), searching and sorting techniques, and file structures and maintenance.
Programming projects will be required. This is a prerequisite course and cannot
be used to satisfy MS degree requirements in the information technology depart-
ment. (4002-700) Class 4, Credit 4

4002-709 Fundamentals of Computer Hardware
A study of the concepts of computer hardware design and organization needed
for effective computer software design and system implementation. Topics
include computer peripherals and interfacing techniques; Boolean algebra; dig-
ital logic design; integrated circuit logic families; central processing unit design;
microprogramming; buses and addressing; interrupts and direct memory access;
hierarchical memories; system performance evaluation; and survey of commer-
cially available computers. (4002-700 & 4002-703) Class 4, Credit 4

4002-710 Object Technologies
This is a course in the principles and techniques of designing and implementing
software objects. Current software environments are used to explore effective
design methods and concepts. Topics include basic object design, class defini-
tion and syntax, object-oriented design, software quality and object evaluation.
Software design and programming projects are required. (Completion of SD&M
bridge or permission) Class 4, Credit 4

4002-714 Java for Programmers
An introduction to the Java programming language for experienced program-
mers. This course covers the creation of applets and application programs.
Topics include: basic language concepts (declaring and evaluation of data, state-
ments, expressions, control flow, and input/output), the development environ-
ment, the essentials of applet programming (URL, audio, image, test, anima-
tion), classes and objects, error handling, debugging, threads, and the
client/server environment. Programming projects will be required. (Two-course
object-oriented programming sequence not in Java) Class 4, Credit 4

4002-716 C++ Programming Workshop
A workshop in the C++ programming language intended for students to gain
programming experience. This course will focus on modern programming con-
cepts such as reusability, data abstraction, information hiding, exception han-
dling and object-oriented design. Programming projects will be required. (4002-
710 or permission of instructor) Class 4, Credit 4

4002-718 Current Themes in IT
This course provides entering graduate students in information technology
with an overview of current theory and issues in the field. Topics covered would
include social and cultural impacts of technology virtuality digital communica-
tion, and online communities. Using reading from a variety of books and peri-
odicals, students will be presented with views on information technology in a
social economic context. (4002-340 and 4002-717) Class 4, Credit 4

4002-720 Data Object Development
Introduction to analysis and design of data representations and data object
implementation. Current software environments are used to explore effective
database design and implementation concepts. Topics include conceptual mod-
eling, methodologies, logical/physical database design, data query and manip-
ulation, and transaction design. Database design and implementation project is
required. (Completion of SD&M bridge) Class 4, Credit 4

4002-722 Fundamentals of Instructional Technology
The world of information technology offers the possibility of transforming the way
that instruction is designed and delivered. However, few information technology
professionals understand the methods and materials of instructional design. As a
professional in information technology, a student may be responsible for designing
instruction-either in a business or an educational context. This course enables the
student to be able to plan, organize, and systematically develop instructional mate-
rials. The course uses an instructional systems design (ISD) model to analyze,
design, deliver, and evaluate instruction. Class 4, Credit 4

4002-723 Interactive Courseware
Computer software that teaches is referred to as courseware. This course was
designed to help you make the transition from "general" instructional design
(4002-722/510) into the actual application of these principles in a computer-
based environment. Although the basic principles of instructional design hold
true in all media environments, using these teaching and learning principles is
somewhat different when developing instruction that will be delivered by com-
puter. This course teaches procedures that have already been successful in the
design and development of courseware. (4002-722) Class 4, Credit 4

4002-724 Performance Support System Design
An electronic performance support system (EPSS) is a software technology,
designed to give each user what he or she needs when he or she needs it. It is
designed to enable skilled performance without training. An EPSS can be
defined functionally, by what it does. The job of an EPSS is to help a worker per-
form his or her job better. Typical components of an EPSS encompass tutorials,
drills, simulations, and hypertexts, but often include expert systems, help sys-
tems, and intelligent job aids. This course examines some of the relevant litera-
ture supporting EPSS and provides students with the opportunity to design and
develop several different components of a performance support system. (4002-
722 and a two-course programming sequence) Class 4, Credit 4

4002-725 Component Development
A programming course focused on the use, design and implementation of
reusable software components. Students create and test components based on
current technology. Issues of reusable design, quality, component libraries, and
interoperability are included. Design and programming project is required.
(4002-710) Class 4, Credit 4

4002-727 Digital Audio & Computer Music
Technologies and techniques for producing and manipulating digital audio and
computer music are explored. Topics include digital representation of sound,
synthesis techniques, digital audio recording and processing, MIDI and real-
time performance issues, algorithmic composition, and application of digital
audio to multimedia and Web production. Students also are required to pursue
a related research topic that could lead to a master's project or thesis. (4004-730)
Class 4, Credit 4

4002-733 Fundamentals of Computer Communication
An introduction to data communications and networking technology using the
OSI model as a reference. The concepts and mechanisms underlying data com-
munications and networking are explained. Fundamental issues related to data
communications hardware and software are also explored. (4002-340) Class 4,
Credit 4

4002-734 2D Graphics Programming
Use of an advanced graphics API to access hardware accelerated graphics.
Discussion of scene graphs, optimizations, and integration with the API object
structure. Advanced use of the API calls in production code to construct envi-
ronments capable of real-time performance. (4002-714 and 4004-746) Class 4,
Credit 4

4002-735 3D Graphics Programming
Use of a graphics API to access hardware accelerated graphics. Discussion of the
API scene graph, 3D optimizations, and integration between the 2D graphics
mode and a 3D immediate mode implementation. This course builds upon stu-
dents' previous work and extends it in the construction of a fully functional 3D
engine with library construction for game development. (4002-734) Class 4,
Credit 4

4002-740 Switching Systems
Covers the telephone network for information technologists. Topics include an
introduction to the public switched network in North America, digital switch
architecture, call and feature processing, signaling and signaling systems, intel-
ligent network architecture, introduction to traffic engineering and queuing
theory, network switching methods, routing, congestion, and flow control. A
switch simulation-programming project in C/C++ is required. (4002-733) Class
4, Credit 4



B. Thomas Golisano College of Computing & Information Sciences 51

4002-745 Transmission Systems
This course focuses on details of transmission in wide area data networks.
Included are discussions on analog and digital modulation, signal-to-noise
ratios, sampling theory, transmission via copper, microwave, satellite, RF broad-
cast and fibre optics. Different types of transmission media will be compared
with respect to bandwidth, error rates and cost effectiveness. Protocols and sys-
tems of interest to this course are SONET, ATM, frame relay, virtual circuits,
fast/gigabit ethernet and xDSL. (4002-733) Class 4, Credit 4

4002-750 Distributed Systems
A study of the components necessary for distributed systems to be developed
and deployed. Topics include basic models of distributed systems, basic net-
work capabilities, interprocess communication, distributed objects and remote
object invocation, operating system support, name services and security. (4002-
733) Class 4, Credit 4

4002-810 Simulations & Learning Environments
A learning environment is an electronic environment in which students are pro-
vided resources from which to learn. These resources may include tutorials but are
generally far more experiential in nature. A valuable component within a learning
environment is an instructional simulation, which provides an opportunity for
learners to interact with a safe, virtual world. Kolbs experiential learning theory is
a theoretical framework that can be used for designing learning environments.
This course provides theoretical background along with hands-on development.
(4002-722,4002-216 or equivalent programming experience) Class 4, Credit 4

4002-815 Introduction to Routing & Switching
This course is a laboratory-based course on the establishment of a data stream
across the Internet. The focus is on providing a TCP/IP data stream for higher
level services to operate over. It is primarily concerned with the network layer
and below. Protocol suites other than TCP/IP may be studied. Students will leam
how to connect together computers in a network, and then how to connect the
separate networks together to form an internetwork. Bridging and switching con-
cepts are investigated (such as the resolution of bridging loops through the appro-
priate algorithms). Routed and routing protocols and algorithms are studied and
implemented. (4002-342, corequisite: 4002-815 Lab) Class 3, Credit 4

4002-816 Introduction to Network Administration
An investigation of key network services. Topics include DHCP, DNS, LDAP,
NetBIOS, and SNMP. As time allows, other related topics such as finger, ph, and
whois will be explored. This course involves significant laboratory work. (4002-
342 and 4002-402, corequisite: 4002-816 Lab ) Class 3, Credit 4

4002-819 Integration Technologies
This course is an in-depth study of the major interoperability technologies.
Exercises illustrate how modern integration technologies address the economic
and technical issues related to the development of integrated systems. Program-
ming projects are required. (Completion of the SD&M software technology
cluster) Class 4, Credit 4

4002-820 Economics of Software Development
This course is an analysis of the factors that determine software cost, quality, and
time to delivery. Topics include fundamentals of software development, identifi-
cation of cost drivers, and analysis of productivity and quality data. Students use
models to estimate software cost, delivery time, and operational reliability. (At least
two years of software development experience and SDM bridge) Class 4, Credit 4

4002-821 Database Integration
This is a course in the principles and techniques of integrating components into
information applications. Current software environments are used to explore
effective principles and techniques. Topics include application specification and
design, component integration techniques, application testing and verification.
Software design and programming projects using components developed in the
Software Technology Cluster are required. (Completion of SD&M software tech-
nology cluster) Class 4, Credit 4

4002-822 Introduction to Network Programming
Network Programming is a course in the writing of simple client/server pro-
grams, using the TCP/IP network protocol stack. It works through the estab-
lishment of simple connectionless communications, through connection-oriented
communications, and to multi-client connection oriented communications. The
objective is to expose the workings of TCP/IP at the transport layer and provide
the student with experience in writing simple network applications. (4002-216 or
4002-218, and 4002-815; corequisite: 4002-822 lab) Class 4, Credit 4

4002-825 Systems Architecture
A programming course focused on the application of interoperability technolo-
gies. Students develop integrated systems based on software components,
applications, databases, Web sites, heterogeneous operating systems, and net-
works. (4002-819) Class 4, Credit 4

4002-830 Project Management
This is a course in the methods and techniques of managing a software devel-
opment project. Topics include defining project goals, work breakdown struc-
ture, defining tasks, project plans, estimation and scheduling techniques, work
monitoring and measurements. (At least two years of software development
experience & SDM bridge) Class 4, Credit 4

4002-831 Process Management
This is a course in the methods and techniques of managing a software devel-
opment environment. Topics include development organization structure, team
management, staff development, project selection and prioritization, cost/benefit
analysis, role of standards, and organization communication. (At least two
years of software development experience & SDM bridge) Class 4, Credit 4

4002-835 Software Testing & Inspection
Topics include testing schemes (black-box, white-box), integration schemes, val-
idation testing, and graphic analysis. Reliability models (seeding, hazard) and
software maintenance techniques and tools are covered. (4002-820) Class 4,
Credit 4

4002-850 Network Planning & Control
This course will examine the issues related to planning new enterprise wide net-
works as well as implementing changes to existing networks. Students will learn
to design a network based on identified needs and constraints. WAN technologies
such as ATM and frame relay will be combined with LAN technologies in the
design of an enterprise internetwork. (4002-745 and 4002-733) Class 4, Credit 4

4002-855 Telecommunications Policy & Standards
This course studies external forces on the telecommunications industry. These
come from two principal directions: public policy and standards organizations.
Public policy refers to the regulatory agencies that govern the industry. Both
North American and European systems will be covered. Standards bodies and
their role in the international standards arena will be discussed. Included will
be CCITT, ANS]I, ISO, and NIST. (4002-733) Class 4, Credit 4

4002-860 Enabling Technology & Trends in Telecommunications
This course endeavors to predict the effects of future technological innovations.
To facilitate this, a number of new and promising technologies in transmission,
switching, mass storage, processing, and other areas are studied. Included will
be study of new software technologies such as systems integration strategies,
software reusability, and object-oriented design methodologies. (4002-733)
Class 4, Credit 4

4002-871 IT & Organizational Process
If organizations are to remain competitive they will need to reevaluate their
basic business processes. The topic of process reengineering has become an
intriguing issue as it places information technology solely as a key enabling
technology within organizations. Information Technology offers new opportu-
nities to integrate and improve the effectiveness of an organization's internal
work process. This course discusses a variety of types of organizations and the
ways that technology can be used for strategic advantage. (MSIT core or equiv-
alent background/experience) Class 4, Credit 4

4002-872 Interenterprise Computing
Managers and technologists both need to be aware of the variety of new means
of doing business. Information Technology has made it possible for multiple
businesses to work together as an extended enterprise, sharing full access to
vital information that enables them to do business more effectively. This course
presents an in-depth study of alternative ways for organizations to conduct
business electronically. Additionally, business can take advantage of current
means of sharing information, via Internet and functioning as extended enter-
prises, and ways in which they are using Internet for commercial advantage.
(MSIT core or equivalent background/experience) Class 4, Credit 4
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4002-873 IT & Strategic Opportunity
Using a variety of futuring techniques and exercises, this course prepares stu-
dents to identify new strategic opportunities created by advances in informa-
tion technology. The course looks at service organizations, manufacturing orga-
nizations, and also information organizations as described by Drucker. The
course attempts to predict trends in technology within these types of environ-
ments, by looking for parallels in history, by mapping trends, and by examining
the characteristics of new technologies according to their innovative character-
istics. (MSIT core or equivalent background /experience) Class 4, Credit 4

4002-890 Graduate Seminars in Applied Computer Studies
Seminars on special topics are introduced in this course. Class 4, Credit 4

4002-892 CSCW & Group Ware
This course will examine the role of information technology in collaborative
work settings. An overview of relevant theory, technologies, and standards will
provide the context for examining the integration and strategic use of email dis-
tributed networking, the WWW, conferencing and enhanced messaging. (4004~
745) Class 4, Credit 4

4002-893 Seminar Thesis & Project Preparation
This course provides a structure, methodology, and forum for the development
of capstone experience proposal development and committee selection. (Two
thirds of graduate course work not including prerequisite courses) Class 2,
Credit 2

4002-895 Software Development & Management Capstone
A presentation demonstrating current awareness and understanding of trends
impacting the software development and management field. Students prepare a
portfolio summarizing their course work in the SD&M program and discuss the
relationship of their course work to advances in software development tech-
nology and practice. (Enrollment in last quarter of study) Class 4, Credit 4

4002-897 MS Thesis
Capstone experience for the master of science in information technology pro-
gram. Student must submit an accepted thesis proposal in order to enroll. Class
0-8, Credit 0-8

4002-898 MS Project
Capstone experience for the master of science in information technology.
Student must submit an accepted proposal in order to enroll. (Permission of the
graduate studies committee) Class 0-8, Credit 0-8
4002-899 Independent Study
4004-728 Writing for Interactive Media
As more of our communications are delivered on interactive, non-linear plat-
forms, the information should be developed in ways that take advantage of
these technologies. This course will focus on the creation of a variety of different
hypermedia/multimedia documents designed, drafted, and delivered in hard
copy and/or digital form. (4004-742) Class 4, Credit 4

4004-729 Introduction to VRML
This course will focus on basic and advanced concepts of 3D environment cre-
ation and implementation within the virtual reality markup language (VRML)
specification implemented on the World Wide Web. Students will work individ-
ually and in groups to create VRML environments on their own home pages and
in a larger scale group environment. (4004-737 and 4004-746) Class 4, Credit 4

4004-730 Interactive Media Implementation
Students will build on their understanding of basic media types to develop
interactive user interfaces to rich-media content, such as video, audio, graphics,
and text. They will learn to control and synchronize multiple media assets in a
variety of environments utilizing authoring tools such as Macromedia Director.
Students will design and implement applications that support a high level of
interactivity and develop strategies for delivering these programs via CD-ROM
and the World Wide Web. Programming will be required. (4004-741 or equiva-
lent and 4002-231 or 4002-218 or a two-course program sequence) Class 4,
Credit 4

4004-737 Web Site Design & Technology
Assuming a basic knowledge of HTML coding and Web page design, this class
moves into large-scale site development, and an introduction to advanced Web
technologies. Building on the Web page design concepts introduced in 4004-741,
this course focuses on site design issues, including scalability, maintenance, and
integration of Web technologies into the business or organizational context.
Technologies introduced include cascading style sheets, dynamic HTML, basic
JavaScript, and streaming media. (4004-741) Class 4, Credit 4

4004-738 Multi-user Media Spaces (MUMS)
The course will focus on the development of interactive applications that use
network connectivity to allow multiple users to interact with each other in real
time and in a persistent virtual community. The course will integrate multiple
technologies dealing with connectivity, databases access, server-side logic and
object oriented programming environments. Important human-computer inter-
action issues will be raised around the design and processes of messages and
the traffic patterns generated by multi-user messaging (4004-746) Class 4,
Credit 4

4004-739 Programming for the World Wide Web
The World Wide Web is no longer just linked, static HTML documents. Web
pages can be generated dynamically and can interact with a user to modify
pages on the fly, validate user inputs, and entertain. This course is a practical
overview of several forms of programming that are used in the creation of inter-
active and dynamic Web content. It will enable students to develop Web pages
and sites that incorporate both client-side and server-side programming by
writing and installing new scripts and modifying existing scripts. (4004-737 and
a two-course programming sequence) Class 4, Credit 4

4004-741 Fundamentals of Web-Based Multimedia
This class provides an introduction to Web-based multimedia development and
implementation. Topics covered include uses of Web-based multimedia in busi-
ness and historical contexts, differences between Web-based and stand-alone
multimedia, basic HTML and Web page design, digital image creation and
manipulation, and the incorporation of audio, video, and animated components
in Web-based multimedia. Students will learn to use computer-mediated com-
munication and Internet utilities in support of multimedia development.
(Computer literacy) Class 4, Credit 4

4004-742 Interactive Multimedia Development
The development of interactive multimedia requires principles garnered from a
variety of disciplines. Through readings, critiques, exercises and discussions, stu-
dents will explore what makes an interactive multimedia application (or compo-
nent of an application) successful and what types of applications are best suited
to interactive multimedia. This course provides an introduction to the design of
interactive multimedia drawing upon user interface design, task analysis, anal-
ysis of audience characteristics, and usability testing as well as design and editing
principles from animation and video production. Using the hardware and soft-
ware tools learned in the Fundamentals course, students will implement and test
designs as individual components and as integrated elements of interactive mul-
timedia for interactive and instructional applications. (4004-741 and 4004-745)
Class 4, Credit 4
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4004-743 Interactive Multimedia Project
The project course is a capstone experience. Having achieved some proficiency
with the tools and concepts of interactive multimedia, students are expected to
produce a significant work that can be used as a portfolio piece. Examples of
interactive multimedia are examined and discussed. As CD-ROM is increas-
ingly the medium of choice for distribution of interactive multimedia, design
constraints for using read-only media are discussed. Techniques and principles
for managing larger and more complex projects involving teams are examined.
(4004-746) Class 4, Credit 4

4004-745 Foundations of Human-Computer Interaction
Human-computer interaction (HCI) is a field of study concerned with the
design, evaluation and implementation of interactive computing systems for
effective human use and with the study of major phenomena surrounding
them. This course surveys the foundation concepts and major issues of the HCI
field, including cognitive psychology, human factors, interaction styles, user
analysis, task analysis, interaction design methods and techniques, and evalua-
tion. The primary focus of this course will be on the users and their tasks. Class
4, Credit 4

4004-746 Programming for Interactive Multimedia
The goal of this course is to advance the student's programming skills for imple-
menting multimedia. This course will include programming the computer to
control graphics, text, audio and video images as well as implement naviga-
tional strategies, indexing of information, import and export of data. The course
will look at both event-driven and time-driven models of interaction. Upon
completion of the course, students will achieve an understanding of basic pro-
gramming concepts such as control structures, variables and procedures as well
as design strategies such as defining requirements, top-down and bottom-up
design using applicable software engineering principles and iterative design
involving users. Learning will be project-based and, whenever possible, directly
related to ongoing projects. (4004-730) Class 4, Credit 4

4004-747 Topics in Interactive Multimedia
Interactive multimedia is a rapidly evolving field that is significantly influenced
by changes in theory, storage media, computing hardware, authoring /presen-
tation software and communication capabilities such as local and wide-area net-
works. In this course, students will be exposed to recent trends by hands-on
development of interactive media projects. These will include development of
interactive multimedia for use on multiple platforms, developing multimedia
that can be accessed via the Internet, real-time interaction between users using
networked multimedia and development of interactive CD-ROM-based multi-
media. (4004-746) Class 4, Credit 4

4004-748 Usability Engineering
This team project oriented course stresses the importance of good software
interfaces and the relationship of user interface design to human-computer
interaction. Topics include: the usability engineering lifecycle, effective system
design and development, usability heuristics, testing, assessment methods, and
international user interfaces. This course focuses on the design, testing and
development of effective user interfaces. (4004-745, 4004-730) Class 4, Credit 4

4004-748 Usability Testing
This project-based course will focus on the formation evaluation of user inter-
faces. Topics include: usability test goal setting, recruitment of appropriate
users, design of test tasks, design of the test environment, test plan development
and implementation, analysis and interpretation of the results, and documenta-
tion and presentation of results and recommendations. (4004-748 and Statistics)
Class 4, Credit 4

4004-751 Web-Database Integration
An introduction to technologies, techniques, and contexts for developing
dynamic Web sites that are driven by back-end databases. Builds on concepts of
Web programming and multi-user relational databases introduced in prerequi-
site classes. (4004-739 and 4002-485) Class 4, Credit 4

4004-755 Advanced Topics in HCI
Human-computer interface (HCI) is an evolving field. This course is designed
to study the current themes and advanced issues of HCI. Topics will vary
depending upon current research and developments in the field. (4004-748)
Class 4, Credit 4

Computer Science

4003-690 Seminar in Computer Science
Current advances in computer science. Open to graduate students and fourth-
and fifth-year undergraduates. (Set by instructor) Class 1-4, Credit 1-4

Bridge Courses

4003-704 Computer Organization
A continuation of 4003-708, Introduction to Digital Design. Topics include
instruction fetching, decoding and execution, CPU specification through a
descriptive language, bus structures, microprogramming, interrupts, architec-
tural differences, the assembly process, addressing, storage allocation, subrou-
tines, parameter passing, looping, address modification, floating point repre-
sentation, and simple I/O. Programming projects will be required. Alternative
RIT offering: 4003-352 (4003-708), Data Structures and Algorithms. Credit 3

4003-705 Discrete Mathematics
The fundamental concepts of discrete mathematics which are necessary for
understanding further mathematical foundations of computer science. Topics
include: structures defined on finite sets, elementary symbolic logic, patterns of
mathematical proof, vectors and matrices, graphs, combinatorics, formal lan-
guages, abstract mathematical systems. The relevance of the chosen topics to
computer science and the applications of computers to these topics will be
stressed. (College algebra, computer literacy) Class 4, Credit 4

4003-707 Advanced Programming
The goal of the course is to introduce the language Java. Topics include class
design and implementation, inheritance, exceptions, files, threads, swing, net-
work programming, and remote method invocation. We will use object-oriented
technology as a means to an end to design and implement software solutions.
Programming assignments are an integral part of the course. Class 4, Credit 4

4003-708 Introduction to Digital Design
An introduction to computer architecture and implementation. Topics include
number systems, boolean algebra, combinatorial and sequential circuit design,
flip-flops and adders, and storage mechanisms and their organization. Laboratory
experiments introduce elementary integrated circuit building blocks including
gates, flip-flops, counters, and elementary sequential circuits. Alternative RIT
offering: 4003-351; corequisite 1016-265. Class 3, Credit 3

4003-709 Programming Language Concepts
A study of the syntax and semantics of a diverse set of high-level programming
languages. The languages chosen are compared and contrasted in order to
demonstrate general principles of programming language design. The course
emphasizes the concepts underpinning modern languages rather than the mas-
tery of particular language details. Programming projects will be required.
Alternative RIT offering: 4003-450 (4003-704, algorithms and data structures,
4003-705 or 1016-265) Class 4, Credit 4

4003-713 Operating Systems
A general survey of operating system concepts. Topics include process synchro-
nization, interprocess communication, deadlock, multiprogramming and multi-
processing, processor scheduling and resource management, memory manage-
ment, overlays, static and dynamic relocation, virtual memory, file systems,
logical and physical 1/O, device allocation, I/O processor scheduling, process
and resource protection. Programming projects will be required. Alternative RIT
offering: 4003-440; MCC: CSC-212 (4003-704,4003-707) Class 4, Credit 4

Core and Elective Courses

4005-700 Foundations of Computing Theory
Introduction to the classical and contemporary theory of computation covering
regular, context-free, and computable (recursive) languages with finite state
machines, pushdown automata, and Turing machines. Basic concepts of com-
putability theory. (Algorithms & Data Structures, 4003-705 or 1016-265) Class 4,
Credit 4

4005-704 Complexity & Computability
This course provides an introduction to complexity theory and computability
theory. It starts with an overview of basic complexity classes, with special focus
on NP-theory. This is followed by a study of problems complete for NP and
PSPACE, the Church-Turing thesis, and undecidability of a selection of classical
problems. Some advanced topics in computability, like degrees of unsolvability,
the recursion theorem, or Godel's incompleteness theorem will be discussed.
(4005-700) Class 4, Credit 4
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4005-705 Cryptography
The course is devoted to the review of basic cryptographic algorithms, their
implementations and usage. Classical encryption techniques and those of
Rivest-Shamir-Adleman and EL Gamal will be seen in depth, and an overview
of several others will be presented. The course also presents authentication
schemes and interactive proof protocols. Students will write a term paper, either
theoretical based on literature or reporting a student's own implementation or
experiments with a chosen cryptographic scheme. Depending on the size of the
group, some or all students will give a presentation to the class. (Algorithms &
Data Structures, 4003-705 or 1016-265) Class 4, Credit 4

4005-709 Seminar Science of Programming
Current topics in the field. The format of this course is a combination lecture and
seminar. Students may register for this course more than once. Topics covered
in the past include: arithmetic algorithms; data encryption; the Fast Fourier
Transform; combinatorial optimization; logic. Programming projects may be
required. (Set by instructor) Class 1-4, Credit 1-4

4005-710 Programming Language Theory
An introduction to the basic concepts of programming language design. It
begins with a survey of the issues that are involved in the design and imple-
mentation of languages. Specific tools for the description of syntactic and
semantic structure are introduced. The balance of the course is an analysis of
programming language structure, using these descriptive tools to give precise
form to the discussion. Programming assignments will be required. (4003-705 or
1016-265,4003-709) Class 4

4005-711 Compiler Construction
The structure of language translators, lexical and syntactic analysis, storage allo-
cation and management, code generation, optimization, error recovery.
Programming projects will be required. (4005-700, 710) Class 4, Credit 4

4005-719 Topics in Programming Languages
Current topics in the field. The format of this course is a combination lecture and
seminar. Students may register for this course more than once. Topics covered
in the past have included logic programming, data flow, functional or applica-
tive, and object-oriented languages, programming language semantics, formal
verification, XML. Programming projects will be required. (Permission of the
instructor, completion of the Bridge Program) Class 1-4, Credit 1-4

4005-720 Computer Architecture
An introduction to computer architecture. Includes a survey of computer archi-
tecture fundamentals exemplified in commercially available computer systems,
including classical CPU and control unit design, register organization, primary
memory organization and access, internal and external bus structures, and vir-
tual memory schemes. Alternatives to classical machine architecture, such as the
stack machine and the associative processor, are defined and compared. Parallel
processors and distributed systems are also presented, along with an analysis of
their performance relative to nonparallel machines. Programming projects are
required. (4003-707,4003-713) Class 4, Credit 4

4005-729 Topics in Computer Architecture
Current topics in the field. The format of this course is a combination lecture and
seminar. Students may register for this course more than once. Programming
projects will be required. (Permission of the instructor, completion of the Bridge
Program) Class 1-4, Credit 1-4

4005-730 Distributed Operating Systems I
An introduction to the study of the hardware and software issues affecting the
design of a distributed operating system. This course begins with an overview
of processor networks and network protocols. It continues with the discussion
of the issues that must be addressed in the design of a distributed operating
system. The remainder of the course focuses on protocols and algorithms for
handling process communication, synchronization, and coordination. (4003-
709,4003-713) Class 4, Credit 4

4005-731 Distributed Operating Systems II
This course addresses the practical issues involved in the design of a distributed
operating system. The following topics are discussed: implementations of the
process environment, processor scheduling, file systems, and the management
of distributed memory. Examples of specific implementations will be discussed.
Other topics (e.g., security) may be covered, at the discretion of the instructor. A
group or individual project, involving the design and implementation of one or
more components of a distributed operating system, will be a major component
of this course. (4005-730) Class 4, Credit 4

4005-735 Parallel Computing I
A study of the hardware and software issues in parallel computing. Topics
include an introduction to the basic concepts, parallel architectures and network
topologies, parallel algorithms, parallel metrics, parallel languages, network
topology, granularity, applications, parallel programming design and debugging.
Programming projects will be required. (4003-713) Class 4, Credit 4

4005-736 Parallel Computing II
A study of selected topics in parallel algorithm design through the analysis of
algorithms used in various areas of application. The course will investigate the
interplay between architecture and algorithmic structure and will discuss the
effect that these issues have on the complexity and efficiency of parallel algo-
rithms. Programming projects are required. (4005-735) Class 4, Credit 4

4005-739 Topics in Operating Systems
Current topics in the field. The format of this course is a combination lecture and
seminar. Students may register for this course more than once. Topics covered in
the past include: Unix internals; concurrency methods; Petri Nets; parallel pro-
gramming and algorithms; security; operating systems performance; software
environments; communicating sequential processes (CSP). Programming pro-
jects will be required. (Permission of the instructor, completion of the Bridge
Program) Class 1-4, Credit 1-4

4005-740 Data Communication & Networks I
This course is an introduction to the concepts and principles of computer net-
works. Students will design and implement projects using application proto-
cols, and will study transport, network, and data link protocols and algorithms.
The course also includes an introduction to local area networks, data transmis-
sion fundamentals, and network security. Programming projects will be
required. (Probability, 4003-707) Class 4, Credit 4

4005-741 Data Communication & Networks II
This course continues the study of computer networks begun in 4005-740 Data
Communications and Networks I, emphasizing design principles and theoret-
ical aspects of networks. Topics include the nature of communications media
and signaling methods, analog and digital transmission; data link protocols,
protocol proof techniques; routing, broadcasting, and multicasting; connection,
disconnection and crash recovery protocols; internetworking and security; net-
work analysis and design using graph theory and queuing theory. (4005-713,
740) Class 4, Credit 4

4005-749 Seminar: X Window Prototype
Current topics in the field. The format of this course is a combination lecture and
seminar. Students may register for this course more than once. Topics covered
in the past have included network reliability, special-purpose protocols; error-
correcting codes. Programming projects will be required. (Permission of the
instructor, completion of the Bridge Program) Class 1-4, Credit 1-4

4005-749 Topics in Data Communication
Current topics in the field. The format of this course is a combination lecture and
seminar. Students may register for this course more than once. Topics covered
in the past have included network reliability, special-purpose protocols, error-
correcting codes. Programming projects will be required. (Permission of the
instructor, completion of the Bridge Program) Class 4, Credit 4

4005-750 Artificial Intelligence
An introduction to the field of artificial intelligence, including both theory and
applications. A programming language that allows effective symbolic manipu-
lation (PROLOG) is used to demonstrate the capabilities and limitations of the
material presented in class. Topics include search strategies and their imple-
mentation, logic, networks, frames and scripts, productions, symbolic manipu-
lation and list processing, problem-solving methods, expert systems, natural
language understanding, and selections from vision, robotics, planning, and
learning. Programming assignments are an integral part of the course. (4003-
709) Class 4, Credit 4

4005-751 Expert Systems
An introduction to the issues and techniques employed in expert systems.
Topics include a consideration of successful existing systems, control strategies,
expert system building tools and environments, knowledge acquisition and
uses of expert systems technology. Students will participate in group projects
involving both the creation of an expert system and explorations of ways to
effectively use such systems. (4003455) Class 4, Credit 4
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4005-755 Neural Networks & Machine Learning
Neural networks, systems with massively connected parallel primitive com-
puting elements, are, metaphorically, computers structured after natural brains.
Such systems promise much better performance than classical computers at pat-
tern recognition and related areas. In this seminar, we will present several neural
network models, introduce the current research activity, and develop some
underlying mathematics. Students will have the opportunity to develop and pre-
sent models, both paper and software simulated, and to utilize canned simula-
tors. Students will be exposed to the current research literature. Programming
projects will be required. (Completion of bridge) Class 4, Credit 4

4005-756 Genetic Algorithms
Genetic algorithms provide a powerful approach for searching large, ill-
behaved problem spaces. In this course, we will study the theoretical founda-
tions of genetic algorithms as well as their application to a variety of search and
optimization problems. The course will cover topics from the current research
literature, and students will be expected to do a library research review and per-
form an experimental project. Programming projects will be required. (4005-700,
4005-710) Class 4, Credit 4

4005-757 Introduction to Computer Vision
An introduction to the underlying concepts of computer vision and image
understanding. The course will consider fundamental topics, including image
formation, edge detection, texture analysis, color, segmentation, shape analysis,
detection of objects in images and high level image representation. Depending
on the interest of the class more advanced topics will be covered, such as, image
database retrieval or robotic vision. Programming assignments are an integral
part of the course. (Completion of bridge) Class 4, Credit 4

4005-759 Topics in Artificial Intelligence
Current topics in the field. The format of this course is a combination lecture and
seminar. Students may register for this course more than once. Topics covered
in the past include: logic programming; natural language processing; pattern
recognition; specialized Al languages and programming paradigms; robotics,
distributed Al Programming projects will be required. (Permission of the
instructor, completion of the Bridge Program) Class 1-4, Credit 1-4

4005-761 Computer Graphics I
A study of the hardware and software principles of computer graphics. Topics
include an introduction to the basic concepts: 2-D transformations, viewing
transformations, display file structure, geometric models, picture structure,
interactive and noninteractive techniques, raster graphics fundamentals, 3-D
fundamentals, graphics packages and graphics systems. Students use and
develop a graphics software system based on an accepted graphics standard.
Programming projects are required. (4003-707 or 4003-233) Class 4, Credit 4

4005-769 Computer Graphics II
This project-oriented course builds on topics developed in 4005-761, Computer
Graphics 1. Expanded topics include standard graphics software, animation
techniques, 3-D modeling methods, hidden surface and line algorithms,
shading, antialiasing, color models and design of the user interface. Students
will be required to design and implement an interactive system for an applica-
tion that incorporates several of the above areas. Programming projects will be
required. (4005-761 or permission of the instructor) Class 4, Credit 4

4005-771 Database Systems
Broad introduction to database management systems (DBMS) and the design,
implementation and applications of databases. Topics include an overview of
DBMS architectures; concepts and implementations of the relational model;
SQL; database design and modeling techniques; and issues such as recovery,
concurrency, physical implementation concerns and performance and manage-
ment aspects. Optional topics include: alternative approaches to designing data-
base systems (for example, object-oriented or extended relational systems); dis-
tributed databases; database machines; and database interfaces and languages.
A database programming project is required. (4003-334) Class 4, Credit 4

4005-772 Database System Implementation
An examination of the technical issues related to the implementation of shared
access databases. Topics include concurrency control, transaction processing,
reliability and recovery. Extensions to the distributed processing environment
also are covered. Programming projects will be required. (4005-771) Class 4,
Credit 4

4005-800 Theory of Computer Algorithms
A study of techniques to design and analyze the complexity of algorithms. The
course will make students aware of a large number of classical algorithms and
their complexity and will introduce the area of NP-completeness. Programming
projects will be required. (Algorithm & Data Structures and 4003-705 or 1016-
265) Class 4, Credit 4

4005-890 MS Thesis
Capstone of the master's degree program. Student must submit an acceptable
thesis proposal in order to enroll. (4005-893; permission of the graduate studies
committee) Credit 1-9

4005-890 MS Thesis Proposal
Credit 0
4005-890 Continuation of Thesis
Credit 0
4005-891 MS Project

Alternative capstone of the master's degree program. Student must submit an
acceptable project proposal in order to enroll. (4005-893; permission of the grad-
uate studies committee) Credit 2-5

4005-891 MS Project Proposal
Credit 0
4005-891 MS Project Seminar/New Program
Credit 5
4005-891 MS Project Seminar/Old Program
Credit 2
4005-893 MS Project/Thesis Seminar

In this course the student will develop a master's project or thesis topic. It will
be necessary for the student to make presentations in the class, form a com-
mittee, and write a master's proposal. This course must be completed prior to
registering for 4005-890 or 4005-891. (Complete 16 graduate credit hours with
minimum 3.0) Credit 2

4005-898
Class, Credit 14

Independent Study

4005-899 Seminar

Current advances in computer science. (Set by instructor) Credit 4



Kate Gleason College of Engineering

Harvey J. Palmer, Dean

The Kate Gleason College of Engineering
offers comprehensive, innovative graduate
programs in a range of engineering disci-
plines. Programs include the traditional
master of science degree and the master of
engineering degree as well as an interdis-
ciplinary degree coordinated with the
College of Science.

PROGRAMS

MASTER OF SCIENCE
DEGREES IN:

Applied Statistics
Computer Engineering
Electrical Engineering
Industrial Engineering
Manufacturing Management
and Leadership

Materials Science and
Engineering (offered with the
College of Science)
Mechanical Engineering
Microelectronics
Manufacturing Engineering
Product Development

MASTER OF ENGINEERING

DEGREES IN:
Engineering Management
Industrial Engineering
Manufacturing Engineering
Mechanical Engineering
Microelectronics
Manufacturing Engineering
Systems Engineering

ADVANCED CERTIFICATE
AVAILABLE IN:

Statistical Quality
Statistical Methods for Product
and Process Improvement

Online learning option available

The master of science degree leads to
employment in engineering in an indus-
trial environment or to further graduate
study at the doctoral level. The master
of engineering degree is primarily a
terminal master's program leading to
industrial employment. An industrial
internship or an engineering case study
replaces a traditional thesis.

Classes are flexible, with day, late
afternoon and evening classes designed
to meet the needs of both working pro-
fessionals and full-time students.

Details of specific programs, including
courses, research activities, thesis require-
ments and assistantships, follow. For
information about the master of science
degree in materials science and engi-
neering, offered jointly with the College
of Science, see page 124.

Study Options
Part-time study

The College of Engineering encourages
practicing engineers in the greater
Rochester industrial community to pur-
sue a program of study leading to the
master of science or master of engineer-
ing degree without interrupting their
work at their place of employment.
Consequently, many of the courses in
the graduate programs in engineering
are normally scheduled in the late
afternoons or early evenings.

Students employed full time in indus-
try are limited to a maximum of two
courses or eight credits each quarter. A
student who wishes to register for more
than eight credits while employed in

The Center for Quality and Applied Statistics, which offers a graduate degree in applied statistics and
extensive non-credit seminars, is an integral part of the College of Engineering.



full-time industry must obtain the per-
mission of his or her adviser and the
approval of the department head.

It is possible for a student to obtain
the MS or ME degree in two academic
years (or six academic quarters) by tak-
ing courses in late afternoons or early
evenings only.

A student in the master of engineering
degree program may earn academic
credits for industrial experience that will
be treated as internship experience while
the student is enrolled in the program.

Full-time study

Even though graduate programs in engi-
neering serve the needs of a large num-
ber of practicing engineers who wish to
pursue a part-time program, the differ-
ent programs also enroll full-time gradu-
ate students. A full-time student may
take up to 18 credits per quarter.

A full-time student in the master of
engineering degree program may choose
to alternate academic quarters with his
or her internship. A full-time student can
normally complete the degree require-
ments in one calendar year.

Students in the master of engineering
program in microelectronics manufactur-
ing engineering are expected to attend
full time during fall, winter and spring
quarters. The internship is completed
during the following summer and fall.

Off-site graduate courses

In order to enable the practicing engi-
neer to take graduate courses with the
minimum amount of inconvenience, a
number of courses for RIT credit are
offered in selected industrial locations
at their request.

Admission requirements

Any student who wishes to become a
candidate for the master's degree must
first be formally admitted to the appro-
priate graduate program. Formal admis-
sion to a graduate program gives matric-
ulated status to a student.

An applicant is admitted as a gradu-
ate student if he or she has received a
bachelor's degree in engineering or a
closely related field from an approved
undergraduate school, and if an exami-
nation of the required documents indi-
cates the qualifications to undertake a
graduate program.

Graduate applicants who do not fully
satisfy all admission criteria (such as
appropriate baccalaureate degree, grades
and other credentials) may be consid-
ered for admission with the condition
that they will be required to take the
appropriate bridge courses to make up
their deficiencies. Such courses will not
normally count toward the graduate
credits required for the master's degree.

All applicants who are admitted prior
to the conclusion of their baccalaureate
program are required to submit their
final transcript by the end of the first
quarter of graduate work.

To be considered for admission it is
necessary to file an Application for
Admission to Graduate Study accompa-
nied by the appropriate transcripts of
previous undergraduate and graduate
study, and two letters of recommendation.

Nonmatriculated status

An applicant is permitted to take gradu-
ate courses as a nonmatriculated student
if he or she has a bachelor's degree from
an approved undergraduate school and
the necessary background for the specific
courses in which he or she wishes to
enroll. The courses taken for credit can
usually be applied toward the master's
degree when the student is formally
admitted to the graduate program at

a later date. However, the number of
credits that will be transferred to the
degree program from courses taken at
RIT as a nonmatriculated student is nor-
mally limited to a maximum of 12 credits.

An applicant who wishes to enroll in
a graduate course as a nonmatriculated
student must obtain permission from
the person in charge of the graduate
program in each department and the
appropriate faculty member.

Graduate Record Examination

The College of Engineering does not
require graduate applicants to take the
Graduate Record Examination.

Plan of study

The programs are flexible and afford stu-
dents an opportunity to plan a course of
study suited to their own interests and
directed toward their own objectives.
Each graduate student should submit a
plan of study to the department office
within the first year after admission as a
graduate student. To assure a coherent
program and one which reflects the stu-
dent's maturing capacities and aims, the
plan may be revised on request.

Transfer credits

A maximum of nine quarter credits in a 45
credit hour program or 12 quarter credits
in a 48 credit hour program can be trans-
ferred from graduate courses taken out-
side the Institute. To be considered for
transfer credit, the course must have been
taken within a five-year period prior to
the date of the student's initial entry into
a graduate program in engineering at
RIT as a nonmatriculated or regular stu-
dent. Courses taken at another institu-
tion after the student's initial entry into
a graduate engineering program at

RIT are also eligible for transfer credit.
However, to ensure transferability, prior
approval should be obtained. The student
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Advanced computing facilities support graduate
research and projects.

should contact the individual depart-
ment office about the procedure for
obtaining transfer credits.

Faculty adviser

A member of the graduate faculty is
appointed as a faculty adviser for each
graduate student. The faculty adviser
supervises the progress of the student
towards the master's degree. For the
master of engineering student, a second
adviser (for the internship) will be
assigned at the time that an internship
proposal is submitted. This adviser will
monitor and evaluate the student's
internship experience (in cooperation
with the student's industrial supervisor)
and recommend to the department head
the number of academic credits to be
awarded for the experience. Nonmatric-
ulated students should direct their ques-
tions to either the department head or
the chairperson of the department's
Graduate Committee.

Grade requirements

The average of the grades for all courses
taken at the Institute and credited
toward the master's degree must be at
least a "B" (3.0). Transfer credits from
other institutions and internship credits
are not included in the computation of
the cumulative grade point average. The
policy on probation and suspension is
explained in the section "Steps Toward
Degree" in this bulletin. The student
must pay careful attention to that policy.
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If a student fails any required examina-
tion, the student's adviser may recom-
mend to the dean that the student's per-
formance be reviewed and appropriate
action taken.

Thesis

For the MS student the thesis require-
ments vary among the different depart-
ments. The requirements of an individual
department are stated in the sections
describing each department's programs.

The thesis must comply with the fol-
lowing regulation:

Three copies of the thesis must be sub-
mitted to the departmental office before
the certification date of the quarter in
question. These copies are for transmittal
to the Institute library, the departmental
office and the student's thesis adviser.
For detailed instructions about the organi-
zation of the thesis, the student should
consult the brochure "Thesis Format,"
available at the departmental office.

Internship

For the ME student, an industrial intern-
ship of duration equivalent of up to

two academic quarters in a full-time
engineering position is an integral part
of the program. A minimum of four and
a maximum of 16 credits may be earned
through the student's internship experi-
ence. The internship is selected to reflect
each student's primary professional
interest and is integrated with his or
her curriculum.

In a limited number of cases, where a
regular internship is not practical due to
extraordinary circumstances, case studies
may be substituted for internship. Such
a substitution has to have the prior
approval of the department head.

Maximum limit on time

The required credits for the master's

degree must be completed within seven
years after the student's initial registra-
tion in graduate courses at the Institute
as a regular or nonmatriculated student.

Courses of instruction

Information about the courses that will
be offered in a particular quarter will

be available from the department office
prior to registration. The Institute reserves
the right to withdraw any course for
which enrollment is insufficient, or to
make any changes in the schedule of
courses if necessary.

Financial aid

A limited number of teaching assistant-
ships, research assistantships and tuition
scholarships are available for graduate
students. Detailed information is available
from the appropriate department head.

Computer Engineering
Department

Andreas Savakis, Department Head

The College of Engineering offers a mas-
ter of science degree in computer engi-
neering intended to build upon a bache-
lor of science degree in computer
engineering. It is expected to accommo-
date recipients of BS degrees in electrical
engineering or computer science after
some additional course work. The degree
requires 45 quarter credits starting at the
five-course core curriculum. The require-
ments also include an area of concentra-
tion, graduate electives subject to faculty
adviser's approval and nine quarter
credits of master's thesis. Both the area
of concentration and the thesis project
must be approved by a student's gradu-
ate committee consisting of at least three
faculty members, the majority of whom
are computer engineering faculty. This
allows a student to pursue an area of
specialization in the field of computer
engineering by completing a cohesive set
of two courses apart from the background
core requirements. The chairperson of the
student's graduate committee will nor-
mally serve as the student's faculty
adviser. The intent is to allow students
reasonable creativity in articulating an
area of concentration.

Master's degree in computer engineering
core courses:

0306-730 VLSI Design

0306-740 Analytical Topics for
Computer Engineers (F)

0306-759 Principles of Digital
Interfacing (F)

0306-756 Multiple Processor Systems (S)

For information

The graduate curriculum will require
the following courses above a BS
degree in computer engineering:

4 courses in core (20 quarter credits)
2 courses in graduate electives

(8 quarter credits)
3 courses in concentration

(8 quarter credits)
9 credits in master's thesis project
45 quarter credits total
The area of concentration builds some
expertise in preparation for conducting
a successful graduate thesis project in an
area within the discipline of computer
engineering. The student may choose
graduate electives subject to the approval
of his or her faculty adviser. The total of
all graduate courses transferred from
other appropriate institutions of higher
learning may not exceed nine quarter
credits and the total of 600-level courses
applicable to the program will not exceed
eight quarter credits. No graduate credit
will be considered for courses below the
600 level. The usual RIT graduate school
requirements will apply, such as a grade
of B or better for all transfer courses as
well as the maintenance of a grade point
average of 3.0 or better.

Electrical Engineering
Department

Robert Bowman, Department Head

Admission requirements

Admission into graduate studies leading
to the MS degree in electrical engineering
requires a BSEE degree from an accred-
ited program.

An applicant with a strong undergrad-
uate record and a bachelor of science
degree in another branch of engineering
(mechanical, chemical, industrial, etc.)
also will be considered for admission.

In this case the student must complete a
certain number of undergraduate courses

For specific questions on the individual department programs contact:

Computer Engineering

Electrical Engineering

Industrial and Systems Engineering
Mechanical Engineering
Microelectronic Engineering
Applied Statistics

Product Development

Questions on course schedules and registration:

Computer Engineering

Electrical Engineering

Industrial and Systems Engineering
Mechanical Engineering
Microelectronic Engineering
Applied Statistics

Product Development

475-2987 (Savakis)
475-2165 (Bowman)
475-2598 (Mozrall)
475-5788 (Hensel)
475-6065 (Kurinec)
475-6990 (Voelkel)
475-7971 (Smith)
475-5873

475-2164

475-2598

475-5788

475-6065

475-2033

475-7102



in order to bridge over to electrical
engineering. Additional information is
available from the department.

Focus areas

Within electrical engineering, a student
can specialize in one of five separate
areas for the MS degree: control systems,
communications, digital systems, integrated
electronics, and signal and image processing.
The boundaries between some of the
areas are not as sharp as they were in the
past, and students are urged to discuss
the significance of their choices with
graduate advisers in the department.

Plan of study

At the beginning of the program, every
matriculated student must arrange to
prepare a plan of study in consultation
with his or her adviser.

Policies

The following general rules apply to
all students:

e All students seeking the MSEE degree
must satisfactorily complete the core
course 0301-703, Matrix Methods in
Electrical Engineering. Students are
expected to take the course immedi-
ately after entering the program, since
it is prerequisite for many of the other
graduate courses.

¢ Those students who have selected
focus areas in control systems, com-
munications, or signal and image
processing must also take 0301-702,
Random Signals and Noise. Students
who want to develop minors in the
above areas are also encouraged to
take Random Signals and Noise.

e Each student must take at least four
courses from the EE department in
the chosen focus area.

¢ Each student may take three courses
from a related area within the EE
department.

e All course selections must be
approved by one of the graduate
advisers. All courses must be at 700-
level or above with one exception: a
student is allowed to take a maximum
of two 600-level courses for full credit
in the graduate program.

e All students must satisfy a research
component through one of the follow-
ing activities:

1. Graduate thesis (6-12 credit hours)

The inclusion of a thesis (0301-

890) as a formal part of the MS
degree program in electrical engi-
neering is optional but strongly
encouraged. Students who decide
to write a thesis can earn a minimum
of six credits and a maximum of 12
credits toward their degrees from
the thesis, nine being the most
common number of credits earned.
Typically, students take nine
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Focus Area Fall 20021 Winter 20022 Spring 20023
702 Random Signal and 763 Stochastic Estimation and | 768 Adaptive Signal
Noise Control Processing
Communications 703 Matrix Methods in EE 710 Advanced
794 Information Theory Electromagnetic Theory
729 Antenna Theory and 796 Multiuser Detection
Design
702 Random Signal and | 761 Modern Control Theory | 764 Digital Control System
Noisg ) 763 Stochastic Estimation 768 Adaptiye Signal
Control Systems 703 %I;itnx Methods in and Control Processing
769 Fuzzy Logic &
Applications
702 Random Signal and | 763 Stochastic Estimation 768 Adaptive Signal
Signal & Image Noise and Control Processing
Processing 703 Matrix Methods in 770 Pattern Recognition
EE
703 Matrix Methods in 726 Analog IC Design 726 Analog IC Design
Integrated EE 712 Physics and Scaling of 712 Physics and Scaling of
Electronics 711 Physics of Bipolar CMOS Devices CMOS Devices
Devices
703 Matrix Methods in 732 Digital System Design 731 Design of High
Digital Systems EE B with VHDL Performance Digital
741 Design for Testability Systems

Scheduled Course Offerings for 2003-2004

Focus Area Fall 20031 Winter 20032 Spring 20033
702 Random Signal and | 789 Optimization Techniques | 768 Adaptive Signal
Noise 717 Microwave Circuit Processing
Communications | 703 Matrix Methods in Design 796 Multiuser Detection
EE
794 Information Theory
702 Random Signal and | 761 Modern Control Theory | 733 Robust Control
Control Systems Noise 789 Optimization Techniques | 768 Adaptive Signal
703 Matrix Methods in Processing
EE
702 Random Signal and | 789 Optimization Techniques | 768 Adaptive Signal
. Noise 749 Speech and Image Processing
Slgﬁiﬁ;;;‘gge 703 %/llzamx Methods in Compression
779 Image Processing
703 Matrix Methods in 726 Analog IC Design 713 Solid State Physics
712 Physics and Scaling of 730 Advanced Analog IC
Integrated 711 Physics of Bipolar CMOS Devices Design
Electronics Devices
727 VLSI Design
708 Matrix Methods in 742 Advanced 731 Design of High
Digital Systems ) Microprocessor Software Performance Digital
727 VLSI Design Design Systems

Please note that these course offerings are subject to adequate enrollment.

approved courses for 36 credits to

meet the course requirements.

Thesis work is done under the

supervision of a faculty adviser

and presented and defended before
a thesis committee when complete.

Thesis may be done in absentia.

2. Graduate research paper (5 credit

hours)

A student may choose to write a
"graduate paper” in lieu of a thesis.

The graduate paper is an extensive
term paper on a topic of profes-

sional interest. The objective of the
graduate paper is to enable the stu-

dent to undertake an independent
and in-depth literature search and

write a report summarizing the
findings. A faculty member inter-
ested in the paper's topic will serve

as the student's supervisor and
direct the scope and depth of the
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paper as well as the format of the
final written version. The student
must first consult a faculty member
about a suitable topic for the paper
and obtain consent. The course
0301-800, Graduate Paper, is used
to register for the paper. The student
should plan to take at least five credit
hours in 0301-800. The student
choosing this option also is required
to take a minimum of 10 courses for
40 credits.

3. Comprehensive examination

In this option, a student com-

pletes a total of 12 courses and
passes a comprehensive exam
given once every year.

e All graduate work must be completed
within a seven-year period starting
from the first course applied toward
the MSEE degree. Also, a student who
is pursuing thesis/project options
may be required to register for contin-
uation of thesis/project credits if he or
she is not enrolled for any credits in a
given quarter. For complete details,
please consult the continuation of
thesis/project/dissertation policies
on page 10.

Transfer credits

A maximum of nine credit hours can

be earned from courses available from
other departments within RIT with the
prior approval of the faculty/depart-
ment adviser. For students transferring
credits from other universities (limited
to a maximum of nine hours), the total
number of credits transferred from all
sources outside the electrical engineering
department cannot exceed nine.

Under some extraordinary circum-
stances, a resident full-time student
may appeal the EE department and
the Graduate Council for additional
transfer credits.

Those electrical engineering students
who have an interest in computer science
as a minor area are encouraged to pay
special attention to certain specific poli-
cies. The bridge courses 0602-701, 702,
703, 704 and 705 will be treated as ad-
vanced undergraduate courses; there-
fore, the total number of credit hours
generated from these cannot exceed
eight. Also, electrical engineers with in-
terest in computer science are encour-
aged to complete certain sequences of
appropriate courses (within the limits
of allowable transfer credits) rather
than take one or two courses at random.
Please consult the department for
more details.

Graduate student advising

All new students will be assigned a
graduate adviser. The student generates
a plan of study in consultation with

his or her faculty adviser. That faculty
member will continue to be the student's
adviser until a research topic has been
chosen. From that time, the thesis/paper
adviser assumes the role of academic
adviser as well.

Graduation requirements

The master of science degree in electrical
engineering is awarded upon the suc-
cessful completion of an approved grad-
uate program consisting of a minimum
of 45 credit hours. Those who choose the
comprehensive examination option must
complete 48 credit hours of course work.
Under certain circumstances a student
chooses or is required to complete more
than the minimum number of credits.

Schedule of graduate courses, 700- and
800-level courses

EVERY FALL QUARTER

0301-702 Random Signal and Noise

0301-703 Matrix Methods in EE

0301-794 Information Theory

0301-769 Fuzzy Logic & Applications
or

0301-779 Image Processing

0301-711 Physics of Bipolar Devices

0301-741 Design for Testability

or
0301-727 VLSI Design
0301-729 Antenna Theory and Design

EVERY WINTER QUARTER

0301-761 Modern Control Theory
0301-763 Stochastic Estimation and
Control
or
0301-789 Optimization Techniques
0301-749 Speech and Image
Compression
or
0301-770 Pattern Recognition
0301-732 Digital System Design with
VHDL
or
0301-742 Advanced Microprocessor
Software Design
0301-726 Analog IC Design
0301-712 Physics and Scaling of

CMOS Devices
0301-717 Microwave Circuit Design

EVERY SPRING QUARTER

0301-764 Digital Control System

or
0301-733 Robust Control
0301-768 Adaptive Signal Processing
0301-796 Multiuser Detection
0301-731 Design of High Performance

Digital Systems
0301-713 Solid State Physics
0301-730 Advanced Analog IC Design
0301-710 Advanced Electromagnetic
Theory

SUMMER QUARTER

A selected number of 700-level courses

and 600-level courses will be available

during the summer quarter. Consult the
department for details.

Teamwork and collaboration in engineering courses reflect workplace realities.



600-LEVEL COURSES

Senior-level undergraduate professional
electives. A maximum of two courses
from the following list may be taken by
a graduate student and counted towards
the MS degree.

0301-605 Robotic Vision

0301-610 Analog Electronic Design

0301-614 Design of Digital Control
Systems

0301-621 Microwave Engineering

0301-622 Antenna Design

0301-646 Power Electronics

0301-650 Design of Digital Systems

0301-651 ASIC Design

0301-655 Object-Oriented Programming
with C++

0301-665 Microprocessor-Based
Systems Design

0301-666 Microcomputer Systems

0301-670 Introduction to
Microelectronics

0301-672 Optical Devices and Systems

0301-677 Digital Filters and Signal
Processing

0301-679 Analog Filter Design
0301-692 Communication Networks
0301-693 Digital Data Communications
0301-694 Information Theory and

Coding

Courses other than those listed in this
bulletin are developed and offered peri-
odically by the department of electrical
engineering. Information will be avail-
able from the department office about a
month before the beginning of each aca-
demic quarter. Course offerings are sub-
ject to minimum enrollment requirements.

Graduate Course Offerings

Industrial and
Systems Engineering
Department

Jacqueline Reynolds Mozrall,
Department Head

The industrial and systems engineering
department offers two graduate degrees:
a master of science (MS) and a master of
engineering (ME). The MS in industrial
engineering requires a maximum of 45
credit hours, which consists of at least
nine 4-credit courses and a 9-credit the-
sis. The ME degree requires a maximum
of 48 credit hours, which consists of at
least 11 four-credit-hour courses and
four-credit-hour internship. The exact
makeup of the program will be deter-
mined by the student and the adviser
working in concert. In general, students
will take a variety of industrial engineer-
ing courses as a base and then
concentrate on a specific area.

The MS and ME degrees can be earned
with specialization in the following fields:
industrial engineering, systems engineer-
ing engineering management, or manu-
facturing engineering. Close cooperation
with other engineering departments and
the College of Business assures the stu-
dent of a wide selection of courses and a
unique opportunity to build a program
tailored to their professional interests and
goals. The practice of applying computer
methods to realistic problem solving is
employed in all the above specialties.

Department of Industrial and Systems Engineering

Even Years (e.g., 02/03, etc.)

FALL WINTER
0303-625 Concepts in
Manufacturing Eng.
0303-702 Mathematical
Programming
0303-760 Product/Process
Development & Design

Odd Years (e.g., 03/04, etc)

FALL WINTER
0303-625 Concepts in
Manufacturing Eng.
0303-758 Design of Experiments
0303-760 Product/Process
Development & Design
0303-775 Data Structures
Using C

Other courses will be taught on demand

0303-710 Systems Simulation
0303-720 Production Control
0303-731 Adv. Topics in
Ergonomics &
Human Factors
0303-755 Multicriteria
Decision Making
0303-757 Reliability

0303-620 Engineering Economy
0303-710 Systems Simulation
0303-716 Statistical Analysis for
Engineering II
0303-720 Production Control

SPRING

0303-729 Advanced Systems
Integration

0303-734 Systems Safety
Engineering

0303-750 Management of
Quality Systems

0303-756 Decision Analysis

0303-776 Case Studies

SPRING

0303-701 Principles of
Operations Research I

0303-711 Advanced Simulation
Techniques

0303-734 Systems Safety
Engineering

0303-750 Management of
Quality Systems

0303-776 Case Studies
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Industrial engineering option

Industrial engineering is concerned with
the design, improvement and installation
of integrated systems of people, material,
equipment and energy. Those choosing
this option may develop a program of
study to suit their interests in one or
more of the following areas: operations
research, ergonomics, simulation or
production systems.

Engineering management option

Those choosing this option may develop
a program of study to suit their interests.
This program combines industrial engi-
neering course work with selected (maxi-
mum three) courses from the College of
Business, such as organizational behavior,
accounting or finance.

Manufacturing engineering option

This option is jointly administered with
the mechanical engineering department.
The program consists of a required
course, Design for Manufacture, plus at
least one course in each of the following
core areas: computer-aided design, manu-
facturing systems, computer-aided man-
ufacturing, probability and statistics.
Additional courses chosen by the student
in the areas of operations research, ergo-
nomics, computer-integrated manufactur-
ing, production systems, or statistical
analysis complete the requirements of
this concentration.

Systems engineering option

Systems engineering is concerned with
improving the decision making process
by utilizing statistics, simulation, opti-
mization and computer science. Students
choosing this option are required to take
the following courses in addition to two
electives (MS students do not take any
electives):

0303-758 Design of Experiments
0303-771 Data Structures Using C
0303-716 Statistical Analysis for
Engineers II
0303-747 Microprocessor Applications
0303-701 Operations Research I
0303-729 Computer-Integrated
Manufacturing
0303-702 Mathematical Programming
0303-750 Management of Quality
Control Systems
or
0303-757 Reliability Engineering
0303-776 Case Studies
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Admission requirements

Admission into the graduate programs
within industrial engineering requires a
BS degree in an engineering discipline
and a 3.0/4.0 grade point average.
Exceptions are made for the related
fields of math and physics. Students
with other backgrounds are considered
for admission only after completing sig-
nificant undergraduate course work in
the engineering sciences. All applicants
should have a fundamental knowledge
of computers and probability/statistics.

Program of study

The student, in conjunction with his or
her adviser, formulates a program of
study based on the individual's acade-
mic background, professional goals,
degree requirements and the schedule
of course offerings.

Mechanical
Engineering
Department

Edward Hensel, Department Head

The graduate faculty of the mechanical
engineering department is dynamic and
committed to professional growth. Some
of the current research activities include
finite elements, vibrations, robotics,
cardiovascular signal processing and
system modeling, turbomachinery flows,
laser-based flow measurement, applica-
tions of computational fluid dynamics,
heat transfer, and computer-aided design
and manufacturing. Research also is con-
ducted in areas such as vibration damp-
ing, boiling heat transfer and thermal
simulation of heat exchangers and elec-
tronic devices, non-linear dynamics,
and fracture mechanisms in materials.
Also, there is interest in software design
and development for engineering appli-
cations, experimental heat transfer,
developing techniques for airfoil opti-
mization, flow in time-varying bound-
aries, two-phase heat transfer, heat and
moisture transport in porous media,
characterization of intermetallic materi-
als, flow boiling and fluid mixing. The
department houses several laboratories,
which support vibration and modal
analysis, robotics, industrial fluids appli-
cations, thermal analysis, biomedical
systems analysis and materials science.

Extensive computing facilities
include a large network of workstations,
personal computers and laboratories
equipped with Windows-based personal
computers. Students have access to a
vast array of software packages, which
include most programming languages
and utilities, various word processing

Schedule of Graduate Courses in Mechanical Engineering

OFFERED EVERY YEAR

FALL FALL

0304-758 Engineering Vibrations

0304-838 Ideal Flows

0304-840 Signal Processing

0304-870 Mathematics for
Engineers [

OFFERED EVEN YEARS
(e.g., 02/03, etc.)

0304-810 Introduction to
Continuum
Mechanics

0304-852 Advanced
Turbomachinery

OFFERED ODD YEARS
(e.g., 03/04, etc.)

FALL

0304-835 Grid Generation

0304-842 System Identification

0304-865 Computer
Implementation of
Finite Elements

WINTER WINTER WINTER

0304-801 Design for 0304-811 Theory of Elasticity 0304-833 Heat Exchanger
Manufacture & Plasticity Design

0304-821 Advanced Vibrations 0304-834 Boiling & 0304-844 Nonlinear Dynamical

0304-823 Systems Modeling Condensation Systems

0304-851 Convective SPRING SPRING

Phenomena

0304-871 Mathematics for
Engineers II

0304-874 Numerical Analysis

0304-885 Advanced Mechanics
of Solids

0304-820 Advanced
Optimal Design
0304-864 Production Tool
Design
0304-872 Analytical Mechanics

0304-831 CFD Applications
0304-846 Modal Testing &
Signal Processing

0304-875 Advanced

SPRING

0304-743 Control Systems

0304-816 Finite Elements

0304-830 Introduction to
CFD Analysis

software, analytical and statistical data
analysis, graph generation and spread-
sheet packages. Software specifically
used for mechanical engineering appli-
cations includes ALGOR, ANSYS, and
Mechanica (finite element analysis);
Working Model (mechanical modeling
and analysis); FLUENT, FLOW3D,
PMARC and TODOR (fluid/ thermal
analysis); MATLAB/ Simulink and
Lab VIEW (data acquisition and control
system analysis); OptdesX (optimi-
zation); DFMAby Boothroyd/Dewhurst
(designing for manufacturing assembly);
ProEngineer and IDEAS (CAD/CAE
software).

Master of science degree program

The master of science degree in mechan-
ical engineering is awarded upon suc-
cessful completion of an approved grad-
uate program consisting of a minimum
of 45 quarter credit hours. A minimum
of 36 credits are to be earned in course
work, while independent capstone work
carries a minimum of three credits and a
maximum of nine credits.

A maximum of nine quarter credits
may be transferred from graduate courses
taken outside the Institute provided such
courses will complement a student's pro-
posed graduate program in the mechanical
engineering department.

Upon matriculation into the MS pro-
gram, the student should formulate a
plan of study in consultation with his
or her adviser.

Aerodynamics

Admission requirements

1. A bachelor of science degree in
engineering or science is required.

2. If an applicant has a BS degree, but
not in mechanical engineering, the
graduate admissions adviser will
recommend which undergraduate
courses must be taken in order to
acquire an acceptable background.
At least a 3.0 grade point average in
the recommended undergraduate
courses is required before admission
is granted to the mechanical
engineering graduate program.

Program requirements

The four elements of study within the
program include core courses, courses
required within an elected focus area,
selected elective courses and a capstone
thesis/project with paper option.

Core courses

All graduate students in the MS

program are required to complete:

0304-870 Mathematics for Engineers I
(F)

0304-871 Mathematics for Engineers II
W)

Focus area courses

All graduate students in the MS program
are required to select one of the following
focus areas and complete the following
specific courses within that area:
GROUP A—-MECHANICS/DESIGN
0304-758 Engineering Vibrations (F)
0304-885 Advanced Mechanics of
Solids (W)
0304-816 Finite Elements (S)



GROUP B—SYSTEMS/CONTROLS
0304-823 Signal Processing (F)
0304-840 Systems Modeling (W)
0304-743 Control Systems (S)

GROUP C—THERMO/FLUIDS

0304-838 Ideal Flows (F)

0304-851 Convective Phenomena (W)

0304-830 Introduction to
Computational Fluid
Dynamic Analysis (S)

Students may select courses outside
their focus area for electives.

Elective courses

The following elective courses are avail-
able to the student for graduate credit:

0304-743 Control Systems (every year, S)

0304-758 Engineering Vibrations
(every year, F, W)

0304-801 Design for Manufacture
(every year, W)

0304-810 Introduction to Continuum
Mechanics (even year, F)

0304-811 Theory of Elasticity & Plasticity
(even year, W)

0304-816 Finite Elements (every year, S)

0304-820 Advanced Optimal Design
(even year, S)

0304-821 Advanced Vibrations
(every year, W)

0304-823 Systems Modeling
(every year, W)

0304-828 Special Topics in Applied
Mechanics (TBA)

0304-830 Introduction to Computational
Fluid Dynamic Analysis
(every year, S)

0304-831 Computational Fluid

Dynamics (CFD) Applications
(TBA)

0304-833

0304-834

0304-835

0304-838

0304-840

0304-842

0304-844

0304-846

0304-848

0304-851

0304-852

0304-864

0304-865

0304-872

0304-874

0304-875

0304-885

1028-701

1028-705
1028-710

0307-712
0307-770

Heat Exchanger Design

(odd year, W)

Boiling & Condensation (TBA)
Grid Generation (odd year, F)
Ideal Flows (every year, F)
Signal Processing

(every year, F)

System Identification

(odd year, F)

Nonlinear Dynamical Systems
(odd year, W)

Modal Testing & Signal
Processing (odd year, S)
Special Topics in Thermo
Fluid Systems (TBA)
Convective Phenomena
(every year, W)

Advanced Turbomachinery
(even year, F)

Production Tool Design
(even year, S)

Computer Implementation of
Finite Elements (odd year, F)
Analytical Mechanics

(even year, S)

Numerical Analysis

(every year, W)

Advanced Aerodynamics
(even year, S)

Advanced Mechanics of
Solids (every year, W)
Introduction to Materials
Science (F)

Experimental Techniques (S)
Materials Properties &
Selection (TBA)
Fundamentals of Statistics II
Design of Experiments for
Engineers

College of Engineering 63

Students deficient in computational
techniques are strongly advised to
take 0304-874, Numerical Analysis, as
an elective.

Based on the student's particular
program needs, he or she may, with
department approval, elect to take up
to 12 credits from other departments
in the Institute. Graduate students are
allowed to take a maximum of two
upper-level undergraduate (0304-6XX)
electives in mechanical engineering
specified in the course description
section of the Undergraduate Bulletin.
Some examples are:

0304-610 Topics in Mechanical

Engineering Design (TBA)

0304-615 Robotics (F, W)
0304-618 Computer-Aided Design (S)
0304-620 Introduction to Optimal

Design (F or W)

Vehicle Dynamics (S)
Automotive Control
Applications (W)

Heat Transfer II (S)
Design of Machine Systems
(TBA)

Internal Combustion
Engines (S)

Air Pollution Dispersion
Modeling (S)
Introduction to Composite
Materials (TBA)

Fluid Mechanics of
Turbomachinery (F or W)
Refrigeration & Air
Conditioning (S, Su)
Aerostructures (S)
Dynamics of Machinery
(S, Su)

Aerodynamics (S)
Propulsion (W)

Flight Dynamics (W)
Stress Analysis (S or Su)

0304-624
0304-626

0304-635
0304-638

0304-640
0304-642
0304-644
0304-652
0304-660

0304-671
0304-672

0304-675
0304-678
0304-682
0304-694

A student also may earn a limited
number of credits by doing an indepen-
dent study with guidance from a member
of the graduate faculty. Some of the areas
for independent study are selected topics
in applied mathematics, energy methods
in mechanics, analytical mechanics, non-
linear mechanics, fracture mechanics,
heat transfer, fluid mechanics, thermody-
namics, control systems, optimal control,
thermal stresses, composite materials,
biomechanics and viscoelasticity.

Course calendar

The core and focus area courses are
offered every year, which enables a stu-
dent to fulfill die core requirements in one
academic year. The elective courses are
generally given at least every other year.
For further information on current course
offerings, the student should contact the
office of the mechanical engineering
department, 475-5788 or 475-2163.
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Independent capstone options

Once a student has completed about 20
quarter credit hours of graduate work,
he or she should consider selecting one
of the two options offered by the depart-
ment with regard to completing the
requirements of the master of science
degree. The options are: 1) a five- to nine-
credit-hour thesis, where thesis and
course work total a minimum of 45 quar-
ter credit hours or 2) a three-credit-hour
project with paper, where the paper and
course work total a minimum of 47 quar-
ter credit hours. A student selecting either
option is required to deliver a successful
written and oral presentation of the work.

Master of engineering degree program

This is a post-baccalaureate internship
program leading to the professional
degree of master of engineering. The
objective of the program is to provide
the engineering BS graduate tne means
for earning a terminal master's degree,
substituting a well-organized and care-
fully chosen industrial internship for the
conventional thesis requirement of an
MS degree.

An industrial internship of duration
equivalent to two academic quarters in a
specially developed engineering position
is an integral part of the program. A
minimum of eight and a maximum of
12 credits may be earned by the student
from his or her internship experience.
The internship position is selected to
reflect each individual student's primary
professional interest and is integrated
with his or her curriculum.

The program, although rooted in engi-
neering will be significantly interdisci-
plinary. By design, a student's program
may range over several colleges of the
Institute in assembling courses that will
best help him or her meet his or her pro-
fessional objectives. The credits for this
program are distributed as follows:

8 credits

16 credits
12-16 credits
12-8 credits

At least 20 credit hours of graduate-
level course work, including the core
(0304-870 and 0304-874), must be taken
in the mechanical engineering depart-
ment. Some possible concentration
areas are in business, controls, manu-
facturing, materials science, statistics
and design engineering. A minimum
of 48 credits are required for the master
of engineering degree.

Core Courses
Concentration Courses
Elective Courses
Internship

Admission requirements for the master
of engineering degree

The admission requirements, general
standards and selection procedures for
admission to the engineering program
are similar to those for the MS degree
program.

The manufacturing engineering program
for the master of engineering degree

This program is offered jointly by the
departments of mechanical engineering
and industrial and systems engineering.
In this program, the student is required to
take one course each from four different
groups: computer-aided design, manufac-
turing systems, computer-aided manufac-
turing and probability and statistics. In
addition, the student is required to take a
core course: 0304-801 Design for Manu-
facture. The balance of the course work
can be completed by selecting appropriate
courses from the course offerings in
industrial and mechanical engineering.

A student seeking admission to the
master of engineering degree in manu-
facturing engineering is expected to
have undergraduate background in C++
programming, engineering materials,
manufacturing processes, and probability
and statistics.

Assistantships and scholarships

Some assistantships and scholarships
may be available for full-time students.
Appointment as a teaching assistant car-
ries a 20-hour per week commitment to
a teaching function and usually permits
a student to take graduate work for
eight credits per quarter. Appointment
as a research assistant usually permits
taking eight credits per quarter while the
remaining time is devoted to the research
effort, which often serves as a thesis sub-
ject. Information on tuition scholarships
may be obtained from the Office of Part-
time and Graduate Admissions, 475-2229.



Microelectronic
Engineering
Department

Santosh Kurinec, Department Head

The College of Engineering is proud to
offer two master's programs in the area
of microelectronics manufacturing. The
master of engineering in microelectronics
manufacturing engineering is a full-time
intensive classroom- and laboratory-
oriented program culminating with an
internship. The master of science in micro-
electronics manufacturing engineering is
a research-oriented program that includes
the master's thesis. Both programs are
intended to prepare students for a career
in the semiconductor industry.

Students in these programs have
hands-on experience in the design
and processing of integrated circuits—
the vital component in almost every
advanced electronic product manufac-
tured today. The undergraduate and
graduate laboratories at RIT, designed
for the microelectronics engineering pro-
gram, are among the best in the nation.

The worldwide semiconductor industry
is expected to double—growing from
$150 billion to $300 billion—over the
next five years. RIT graduates will pro-
vide a valuable resource to the semicon-
ductor industry. The microelectronics
engineering programs at RIT offer an
unparalleled opportunity for students to
prepare for professional challenge and
success in one of the leading areas of
engineering of our time.

The ME program

The master of engineering degree in
microelectronics manufacturing engi-
neering is awarded upon the successful
completion of an approved graduate
program consisting of a minimum of
48 credit hours: one transition course,

seven core courses, two elective courses
and eight credits of internship. Under
certain circumstances, a student may be
required to complete more than the min-
imum number of credits. The transition
course is in an area other than that in
which the BS degree was earned. For
example, a chemistry major may be
required to take a two-course sequence
in circuits and electronics; an electrical
engineer may be required to take an
organic chemistry course.

The core courses are Microelectronics
I, 1I, III; Microlithography I, II; and
Microelectronics Manufacturing I, II.
Elective courses may be selected from a
list including CMOS, Defect Reduction
and Yield Enhancement, Electronic
Properties of Materials, Statistical Design
of Experiments and others.

The program also requires an intern-
ship, which is paid employment in the
semiconductor industry. The internship
can be completed in industry or at RIT.
It will involve the investigation of some
problem or process directly related to
microelectronics manufacturing engi-
neering. This is not a thesis but usually
requires a report and oral presentation at
the end of the project.

Microelectronics

The Microelectronics I, II, III sequence
covers all aspects of integrated circuit
manufacturing technology such as oxi-
dation, diffusion, ion implantation,
chemical vapor deposition, metalization,
plasma etching, etc. These courses
emphasize modeling and simulation
techniques as well as hands-on labora-
tory verification of these processes.
Students use special software tools for
these processes.

In the laboratory students design and
fabricate silicon MOS and Bipolar inte-
grated circuits. They learn how to operate
most of the semiconductor processing
equipment and how to create a process
and manufacture and test their own
integrated circuits.

Selected Graduate Theses and Internship Paper Topics

"Biomechanics of Corneal
Wound Healing"

"Vibration Analysis of a
Thin Moving Web and Its Finite
Element Implementation”

"Robotized Welding Cells Planning and
Implementation Model"

"Investigation of Cell Mapping and
Off-Line Programming with a Flexible
Assembly System"

"Development and Characterization of a
Submicron CMOS Process"

"Transition through Resonance in
Linear and Nonlinear Systems"

"Simulation of a Morphological
Image Progressor Using VHDL.
Part I: Mathematical Components.
Part II: Control Mechanism"

"The Design and Implementation of an
8-bit CMOS Microprocessor"
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Microlithography
The microlithography courses are
advanced courses in the chemistry,
physics and processing of microlitho-
graphic systems. Optical lithography will
be studied through diffraction, Fourier
and image assessment techniques. Scalar
diffraction models will be utilized to
simulate aerial image formation and
influences of imaging parameters. Posi-
tive and negative resist systems, as well
as processes for IC application, will be
studied. Advanced topics will include
chemically amplified resists; multiple
layer resist systems; and electron beam,
x-ray and deep UV lithography.
Laboratory exercises include projec-
tion system design, resist materials
characterization, process optimization,
electron beam lithography and excimer
laser lithography.

Manufacturing

The manufacturing courses include topics
such as scheduling, work-in-progress
tracking, costing, inventory control, cap-
ital budgeting, productivity measures
and personnel management. Concepts of
quality and statistical process control are
introduced to the student. The labora-
tory for this course is the student-run
factory. Measurement of yield, defect
density, wafer mapping, control charts
and other manufacturing measurement
tools are introduced to the student in the
lecture and laboratory. Computer inte-
grated manufacturing is also studied in
detail. Process modeling, simulation,
direct control, computer networking,
database systems, linking application
programs, facility monitoring, expert
systems applications for diagnosis and
training and robotics are all introduced
and supported by laboratory experiences
in the integrated circuit factory at RIT.

"Process Development and Reliability of
Thin Gate Oxides"

"A Field Emission Transistor Array for
Writing Applications”

"Process Development of an
Analog/Digital Mixed-Mode BiCMOS
Process at RIT"

"Optical Properties of Thin Films"
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ME schedule Credits

FALL

0305-701, Microelectronics I, Lab 4
741

0305-721, Microlithography Materials 4
751 and Processes, Lab

Transition 4
WINTER
0305-702, Microelectronics II, Lab 4
0305-731, Microelectronics
761 Manufacturing I, Lab 4
Transition 4
Elective 4
SPRING
0305-722, Microlithography Systems, 4
752  Lab
0305-732, Microelectronics
762 Manufacturing II, Lab 4
Elective 4
SUMMER
Internship 8

The MS program

The objective of the master of science
program is to provide an opportunity
for students to perform a master's level
research project as they prepare for entry
into the semiconductor industry or a
Ph.D. program. The program requires
strong preparation in the area of micro-
electronics, takes two years to complete
and requires a thesis.

The prerequisites include a BS in engi-
neering (such as electrical or microelec-
tronics engineering), including one year
of study of device physics, 1-2 years of
study of semiconductor fabrication tech-
nology, including lecture and laboratory,
one course in microlithography and one
course in VLSI: design. Students from
RIT's BS in microelectronics engineering
will meet these prerequisites. Students
with a BS in electrical engineering may
already have the VLSI Design course, the
device physics and the semiconductor
fabrication technology. Students who do
not have all of the prerequisites can take
those courses at RIT and still complete
the master of science program in two
years. The prerequisite courses will be
completed during the first few quarters
at RIT and will not count toward the
36 credits worth of graduate courses
required for the MS degree.

The program consists of eight master's
level (700 or higher) courses, including
five from microelectronics engineering
(0305). A variable-credit (1 or 0 credits)
seminar/research course will be taken
by all graduate students in this program
each quarter that they are at RIT. Up to
4 credits will be allowed to count toward
the required 36 hours. A nine-credit thesis

will be required of all students in this pro-
gram. The total number of credits needed
for the master of science in microelectron-
ics manufacturing engineering is 45.

Sample MS schedule Credits

(For those who are not graduates of RIT's
microelectronics engineering program)

FALL

0305-701, Transition IC 4
741 Technology, Lab
0305-721, Transition 4

751 Microlithography, Lab
0305-560 Transition Device Physics 4

0305-801 Seminar/Research 1

WINTER

0305-702 Transition IC 4
742  Technology, Lab

0305-731 Microelectronics 4

761 Manufacturing, Lab
0305-XXX Elective

0305-801 Seminar/Research 1
SPRING
0305-703 Transition IC
743 Technology, Lab 4
0305-722 Microlithography Systems
752 Lab 4
0305-732 Microelectronics 4
762 Manufacturing Lab
0305-801 Seminar/Research 1
SUMMER
Research
FALL
0301-711 Physics of 4

Bipolar Devices
0305-XXX Elective

0305-801 Seminar/Research 1
0305-889 Thesis 3
WINTER
0301-712 Physics & Scaling of CMOS 4
0305-801 Seminar/Research 1
0305-899 Thesis 3
0305-XXX Elective 4
SPRING
0301-713 Solid State Physics 4
0305-801 Seminar/Research 1
0305-899 Thesis 3
Full-time Equivalency 4
Sample MS schedule Credits

(For RIT microelectronics engineering graduates)
FALL

0301-711 Physics of 4
Bipolar Devices
0305-801 Seminar/Research 1
0305-XXX Elective I
Full-Equivalency 3
WINTER
0301-712 Physics & Scaling of CMOS 4
0305-731 Microelectronics 4
761 Manufacturing, Lab
0305-801 Seminar/Research 1
Full-time Equivalency 3

SPRING

0301-713 Solid State Physics 4

0305-732 Microelectronics 4

762 Manufacturing, Lab

0305-XXX Elective

0305-801 Seminar/Research 1

SUMMER

Research

FALL

0305-XXX Elective 4

0305-801 Seminar/Research 1
Full-time Equivalency 3

0305-889 Thesis 3

WINTER

0305-801 Seminar/Research 1

0305-899 Thesis 3
Full-time Equivalency 4

SPRING

0305-801 Seminar/Research 1

0305-899 Thesis 3
Full-time Equivalency 4

Assistantships and fellowships

Some assistantships and fellowships may
be available for full-time students. Ap-
pointment as a teaching assistant carries
a 12-hour-per-week commitment to a
teaching function and permits a student
to take graduate work at the rate of 12
credits per quarter. Appointment as a
research assistant also permits taking 12
credits per quarter while the remaining
time is devoted to the research effort.
Students in the MS program are pre-
ferred for research fellowships. Appoint-
ments provide full or partial tuition and
stipend. Applicants for financial aid
should write directly to the department
head for details.



Applied Statistics
Department

The John D. Hromi Center for
Quality and Applied Statistics

Donald D. Baker, Director
Joseph G. Voelkel, Chair

Statistics is the science of making deci-
sions in the face of uncertainty. Statistical
thinking and methods are used over a
broad spectrum of industrial, research,
educational, business and government
activities. The Kate Gleason College of
Engineering at RIT, through the John D.
Hromi Center for Quality and Applied
Statistics, offers a master of science
degree in applied statistics that provides
state-of-the-art statistical thinking and
methods. The college also offers an
advanced certificate in statistical quality
for students whose primary interest is in
the field of quality.

The distinguished faculty members
of the center include winners of the
American Society for Quality's Shewhart
Medal, Grant Award, Brumbaugh Award
and Shewell Award, and fellows of ASQ
and the American Statistical Association.

MS or advanced certificate

The MS degree program, which requires
45 credits (equivalent to 15 courses), is
available to both part-time and full-time
students. Those working toward their
baccalaureate degree in certain RIT
departments are eligible to apply for

a joint BS/MS program. Cooperative
education options are also available. The
MS degree is also available in a distance-
learning format, which is especially
appealing to students who are unable
to attend classes on campus.

Many of our students are full-time
professionals who want to learn state-of-
the-art statistical techniques to enhance
their careers and their value to their
companies. Others want to change
careers and become statistical consul-
tants for their companies. Those who do
not fit the full-time professional category
typically use the degree to gain employ-
ment either as statistical consultants or
quality engineers.

The MS program is primarily intended
for those students who do not wish to
pursue a degree beyond the MS.
However, a number of our former stu-
dents are either working on, or have
attained, a Ph.D. at other universities.

Two advanced certificate programs,
in statistical quality and in statistical
methods for product and process
improvement, are also available. Each
requires 18 credits (equivalent to six
courses) and is available to part-time stu-
dents. In both programs, the courses are

a subset of the MS program courses and
are offered both on campus and in the
distance-learning format. Most of our
advanced-certificate students are full-time
professionals who want to learn current
statistical and quality techniques to
enhance their careers and value as
employees. The advanced certificate in
statistical quality is aimed primarily at
quality managers and quality engineers,
or those who aspire to such positions. The
advanced certificate in statistical methods
for product and process improvement is
especially designed for engineers is engi-
neers who want a good education in
those statistical methods that are most
closely related to their work, but who
wish to finish a program in a shorter time
period than the MS program.

Full time or part time

Full-time students (four courses per
quarter) complete the MS degree in one
year if normal progress is made. Students
pursuing the MS on a part-time basis
(one or two courses per quarter) com-
plete the degree in two to four years if
normal progress is made. Part-time stu-
dents pursuing an advanced certificate
typically complete the requirements in
four to six quarters of study.

BS/MS programs

The center has agreements with RIT's
departments of Mathematics and of
Industrial and Manufacturing Engineer-
ing that allow students to earn both BS
and MS degrees in less time and with
fewer courses than would be needed if
both programs were pursued separately.
Entry into these programs is handled

through the undergraduate departments.

Cooperative education

Cooperative education allows qualified
graduate students to attend school on a
full-time basis during certain quarters
and to earn a substantial salary during
other quarters, typically as employees in
a corporation. To qualify for cooperative
education, students must complete at
least one quarter of appropriate course
work and receive department approval.
Reverse cooperative education is also
available, in which full-time employees
get approval to study on a full-time
basis, typically by alternating quarters
of work and study.

Distance learning

Since 1979, when the university offered
its first distance learning course, RIT

has been a leader in the use of electronic
forms of communication for course inter-
action. Our distance-learning courses
have the same objectives, rigorous work-
load, tuition, and academic credit as

our on-campus courses. Both the MS
degree and the advanced certificate are
available through distance learning. No
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distinction is made between taking
courses on campus or through distance
learning. In particular, programs earned
partly or entirely through distance learn-
ing are registered by the New York State
Education Department and are accred-
ited by the Middle States Association of
the Council for Higher Education. Every
distance-learning course offered by the
center meets RIT's rigorous standards.
Each course features either videotapes
or CDs that are professionally prepared
for distance learners, not simply videos
of recent lectures that were captured on
tape. Courses also include weekly or
biweekly live chat sessions, using an
electronic medium that allows students
and instructor to interact.

Because distance-learning courses are
designed for the motivated professional
who is not able to attend on-campus
classes, we recommend enrollment to
those over 25 years of age with at least
three years of professional employment.

Admission

Admission to the MS degree program
will be granted to qualified holders of a
baccalaureate degree from an accredited
college or university who have an accept-
able GPA and mathematics credits,
including acceptable grades in university-
level calculus through multiple integra-
tion, and acceptable probability and sta-
tistics college credits, equivalent to
0307-711 and 712. Applicants who fail to
meet these requirements will be required
to complete these prerequisites prior to
matriculation in the graduate program.
Admission to the certificate program in
statistical quality requires a baccalaure-
ate degree with the probability and
statistics requirement but not calculus;
admission to the certificate program

in statistical methods for product and
process improvement also requires a
course in calculus.

Entrance exams are not required.
However, international students whose
native language is not English must
have a TOEFL score of at least 550 (or a
computer-based TOEFL of at least 213).
Courses are offered on an open-enrollment
basis, which supports RIT's commitment
to recurrent education.

Transfer and interdisciplinary credits

Credit for courses of graduate stature
from other universities in statistics, math-
ematics, computer programming opera-
tions research and other quantitative
fields related to statistics may be accepted
toward fulfillment of degree require-
ments at the discretion of the department
with due regard to the candidate's
objectives. A maximum of nine graduate
credits can be accepted toward the

MS degree, while three credits may

be accepted toward the certificate.
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A course used toward fulfillment of
another degree can be credited only if
it corresponds to one of the core courses
described below. Transfer credits for
the certificate must be from a course
covering the same subject matter as
the course being waived.

To ensure credit toward the degree,
the candidate should write the depart-
ment indicating courses for which he
or she would like transfer credit. Prior
approval of such courses is required.
More details can be obtained from the
department secretary.

Nonmatriculated students

It is not necessary to be formally admit-
ted or matriculated into the MS program
in order to register for course offerings.
However, students who desire to enter
the MS program will be allowed to apply
only four courses taken prior to matricu-
lation into the program. This is done to
encourage proper selection of courses
and to allow for adequate administrative
time for transcript review. Students who
desire to enter an advanced certificate
program will be allowed to apply only
two courses taken prior to matriculation
into the program.

Financial assistance

Financial assistance is available through
the department and is awarded on a
competitive basis to qualified applicants.
Assistance is offered in several forms,
including scholarships and graduate
assistantships. Awards are generally
given to full-time students, but excep-
tions may be made for qualified part-
time students. Student loans are avail-
able in statistical quality. For information
on other sources of financial assistance,
applicants should review the appropriate
section of this bulletin.

Requirements, advanced certificate

Satisfactory completion of the following
is required for the advanced certificate in
statistical quality.

1. Basic familiarity with statistical
software
Students should have basic familiarity
with MINITAB, or equivalent, statistical
software. This may be obtained by expe-
rience; by completion of Data Analysis
Using MINITAB, a three-day, noncredit
course in data analysis and statistical
computing; or through 0307-742
Statistical Computing, taken for at least
one credit.

2. Six courses

0307-721 Statistical Process Control
0307-731 Statistical Acceptance Control
0307-781 Quality Management

0307-782 Quality Engineering

0307-801, 802 Design of Experiments I & II

3. Other requirements

The candidate must attain an overall
average program grade of 3.0 (B) for
graduation; see the department secretary
for more details.

Requirements, Advanced Certificate in
Statistical Methods for Product and
Process Improvement

Satisfactory completion of the following
is required for this advanced certificate.

1. Basic familiarity with statistical
software
Students should have basic familiarity
with MINITAB, or equivalent, statistical
software. This may be obtained by expe-
rience; by completion of Data Analysis
Using MINITAB, a three-day, noncredit
course in data analysis and statistical
computing; or through 0307-742
Statistical Computing, taken for at least
one credit.

2. Six courses
Three core courses:
0307-801 and 802
Design of Experiments I & II
0307-841 Regression Analysis I

Three elective courses, selected from
this list with the help of an advisor:
0307-803 Design of Experiments III
0307-842 Regression Analysis II
0307-782 Quality Engineering by Design
0307-873 Time Series Analysis
0307-862 Reliability Statistics I
0307-831 Multivariate Applications
0307-782 Quality Engineering

The reliability course also requires cal-
culus with integration as a prerequisite.

3. Other requirements

The candidate must attain an overall
average program grade of 3.0 (B)

for graduation—see the department
secretary for more details.

Requirements, master of science

Satisfactory completion of the following
is required for the master of science in
applied statistics.

1. Basic familiarity with statistical
software
These are the same as the requirements
for the advanced certificate. However,
students who expect to work as statisti-
cal consultants are strongly encouraged
to take 0307-742 Statistical Computing
for 3 credits.

2. Six core courses

0307-801 Design of Experiments I
0307-802 Design of Experiments II
0307-821 Theory of Statistics I
0307-822 Theory of Statistics II
0307-841 Regression Analysis I
0307-842 Regression Analysis II

Students, in conjunction with their
advisers' recommendations, should take
the core courses early in the program. In
any event, they must be taken within the
first 30 credit hours of the degree.



3. Four required courses from a
career option

Each of the four career options is

designed to allow the students to spe-

cialize within their career endeavors.

The four career options are:

Quality Control in Industry

0307-721 Statistical Process Control
0307-731 Statistical Acceptance Control
0307-781 Quality Management
0307-782 Quality Engineering

Industrial Statistics

0307-856 Interpretation of Data
0307-862 Reliability Statistics I

0307-875 Empirical Modeling

0307-883 Quality Engineering by Design

Statistical Theory and Methods

0307-824 Probability Models

0307-830 Multivariate-Analysis Theory

0307-831 Multivariate-Analysis

Applications

0307-862 Reliability Statistics I

Reliability

0307-762 Reliability Management

0307-824 Probability Models

0307-862 Reliability Statistics I

0307-863 Reliability Statistics II
Advisers will help to identify the

appropriate career option and to develop

a total program structured to meet indi-

vidual professional objectives. Students

may instead, with the consent of their

advisers, choose a set of specialized

career-option courses other than those

listed above.

4. Five electives, thesis option or

project option
Five additional courses are chosen by
students with the help of their advisers.
These courses are usually department
courses but may include (along with the
transfer credits explained previously) up
to nine credits from other courses that
are related to the program and that are
consistent with students' professional
objectives. Students, with the approval
of their advisers, may choose to write a
research thesis or research project
instead of taking the full five electives.
Most theses are for 6 credits, reducing
the number of electives to three; projects
are usually for 3 credits.

5. Other requirements

The MS candidate must attain an overall
average program grade of 3.0 (B), with
no more than two grades of C, for grad-
uation. A minimum of 24 credits

in 800-level courses is required in the
degree program. An oral examination is
required for students enrolled in their
last quarter of the program. The exam
tests subject matter and verbal profi-
ciency as well as the ability to perform

as a statistician in a working environ-
ment. Course work must be completed
within seven years. More details on
these requirements may be obtained
from the department secretary.

Students are strongly encouraged to
develop writing, speaking, presentation
and computer skills as they progress
through the program.

Procedure

To be considered for admission it is nec-
essary to file an application, submit tran-
scripts of all previous undergraduate and
graduate work, obtain two letters of rec-
ommendation and pay an application
fee. (RIT graduates do not have to pay
this fee.) Forms and instructions, includ-
ing quarterly offerings and registration
forms, may be obtained by writing to:

Director of Admissions
Rochester Institute of Technology
Bausch & Lomb Center

60 Lomb Memorial Drive
Rochester, NY 14623-5604

Advising

In consultation with a departmental
adviser, a total program structured to
achieve individual professional objec-
tives is worked out with each student.
Matriculated students will be assigned
an adviser, with whom they are required
to meet on a regular basis to review
their progress toward meeting program
requirements. Nonmatriculated students
who wish to be advised should contact
the department secretary.

Faculty

Both full-time and adjunct faculty teach
in the program. All instructors have real-
world experience in the subjects they
teach, which is directly reflected in their
approach to the subject matter. As part
of their contracts with RIT, many of the
full-time faculty work outside the MS
program, through consulting and both
public and contract-basis seminars.
Many are also engaged in professional
activities, present talks at professional
society meetings, and publish research
or application papers.

More information

More information, including course

schedules and interim updates to this
information, is available from the cen-
ter's Web site, www.rit.edu/eng/ cqas.
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Master of Science in
Product Development

Mark W. Smith, Director
Christine Fisher, Coordinator
585-475-7971

mpdma il@rit. edu,
www.mpd.rit.edu

Product innovation is essential to busi-
ness survival and growth. The creation
and introduction of new products and
services has reached an unprecedented
level of complexity, requiring the coordi-
nation of diverse teams of professionals
from R&D, marketing, finance, manufac-
turing, procurement, sales, and service.
Companies need innovative leaders who
possess a broad blend of technical and
business skills, who understand markets
and the value-chain, and who have the
systems perspective necessary to com-
mercialize products and services. The
master of science in product develop-
ment (MPD) program at RIT provides
the educational foundation that technical
professionals need to prepare them

for high-impact roles in product and
technology innovation.

Overview

The master of science in product devel-
opment program is for engineers and
technical professionals who aspire to
product development leadership posi-
tions throughout their organizations.
Emphasis is placed on cross-functional,
end-to-end product development and
the integrated systems perspective
needed to conceive, create, launch, and
support complex products. The two-year
program, beginning each December, has
been designed in an executive format
where students continue to work at their
companies while taking classes one day
per week.

The MPD program includes a strong
business component provided by
courses taught by the College of
Business. Designed by academic and
industry leaders, the curriculum inte-
grates business and technical elements
to develop leaders with the knowledge,
skills, behaviors, and perspective to
effectively deploy best-in-class product
development methods, tools, and prac-
tices. The program integrates formal
education, ongoing research, and indus-
trial practice, and continuously refreshes
the curriculum through active partner-
ships with other world-class universi-
ties, research centers, and companies.

Students acquire the foundation skills
and strategic perspective necessary to
become future leaders and senior man-
agers responsible for driving business
growth through product innovation.
They develop a receptiveness to change
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and continuous improvement, an
understanding of the enablers to busi-
ness success, and an enhanced ability
to recognize barriers to success early
in the commercialization cycle when
corrective actions are least costly.

Format

The two-year MPD program begins each
December and continues for eight con-
secutive instructional quarters, including
summers, until graduation. Students
take two courses per quarter, one in the
morning and a second in the afternoon,
except during the final quarter when the
capstone project is undertaken. Students
attend classes one day each week.

Business trips

Two business trips (including one inter-
national trip) are taken to augment
course work and broaden exposure to
product development around the world.
The focus of these trips will vary, and
students may participate in selecting the
venues consistent with program objec-
tives. When feasible, trips will be sched-
uled in conjunction with partner univer-
sities who offer the product development
program. See the MPD Web site for
descriptions of prior trips.

Curriculum

The MPD program is a 60-credit pro-
gram that requires successful completion
of 13 courses (10 required courses and
three electives) plus a capstone project.
Students complete required courses in

a defined sequence with the other
members of their graduating class
("cohort" model).

Core Courses

0303-780 Foundations in Product
Development

0303-786 Engineering of Systems I

0303-787 Engineering of Systems II

0303-784 Systems and Project
Management

Foundation courses

0102-740 Organizational Behavior and
Leadership

0105-761 Marketing Concepts

0303-785 Engineering Risk-Benefit
Analysis

0303-764 Operations and Manufacturing
Systems

0303-787 Systems Optimization

0101-703 Financial Accounting Systems

Elective courses

Three elective courses (12 credits) are
required. The MPD program will offer
each class a series of graduate level elec-
tives from Engineering and Business
during the normally scheduled class
times each year. Students may select
from a list of other courses approved by
the program, but at least one elective
must be from business and another from
engineering. Recommended electives
may include such offerings as Quality
Engineering by Design, Management

of Technology, Managing Research and
Innovation, Integrated Product and
Process Design, Software Project or
Process Management, Systems
Dynamics, and others.

Capstone project

Students must successfully complete a
project (eight credits) during the final
two quarters of the MPD program based
on a real-world problem, often identified
in the companies where they work.

The corporate-oriented capstone project
encompasses the broad integrative as-
pects of new product development—

it synthesizes, increases, and demon-
strates the student's understanding and
knowledge of previous program mater-
ial and underscores the behaviors essen-
tial to product development leadership.
See the MPD Web site for descriptions
of previous projects.

Sponsorship

Most students are sponsored by an
employer who is committed to improv-
ing leadership capabilities in product
development. Sponsorship includes per-
mitting students to attend classes and
participate in business trips, and also
involves a commitment to work with
their students to provide clear expecta-
tions and well articulated career devel-
opment plans that build upon the MPD
program.

Candidates are welcome to sponsor
themselves. Contact the MPD program
office for information on financial aid.

Admission requirements and
procedures

To participate in the MPD program,
candidates should have the following
credentials:

An undergraduate degree in engineer-
ing or a related scientific or technical
field with a minimum GPA of 3.0;

At least five years experience directly
related to product development. This
experience must reflect continued
growth and professional development.

Exceptions may be considered on
a case-by-case basis. (No graduate
entrance exam is required although
candidates are welcome to support
their application with results from the
GMAT or GRE).

All applicants must provide the
following:

* a completed application form plus
nonrefundable application fee;

¢ an official transcript for all under-
graduate and graduate work completed;

¢ at least one letter of recommenda-
tion from a current or recent supervisor;

* a current resume; and

* a personal interview with the MPD
admissions team (after other completed
application materials are submitted).

All application materials are available
from the MPD program office or from
the MPD Web site.

For further information about the
MPD program:

Rochester Institute of Technology

Product Development Program

111 Lomb Memorial Drive

Rochester, NY 14623-5608

Tel: 585-475-7971 Fax: 585-475-7955

E-mail: mpdmail@rit.edu

Web site: www.mpd.rit.edu
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MS in Manufacturing
Management and
Leadership (MML)

The MS in manufacturing management
and leadership was developed jointly
by the College of Business and the Kate
Gleason College of Engineering to edu-
cate graduates to lead manufacturing
teams and organizations for successful
competition in a global economy. The
program is especially valuable for
those who have responsibility for the
development and leadership of business
or technical processes. Many tools and
techniques involved in "black belt"
improvement training are integral to
the program. The curriculum includes
business and engineering courses

with a strong emphasis on integration.
Unifying themes include leadership
and teaming total quality, manufactur-
ing engineering process engineering
total cost, and manufacturing strategy.
A seminar series is an integral part of
the program.

The MML program is designed to
accommodate part-time students and
is usually completed in two academic
years, but students may register during
any quarter and take more time to com-
plete the program if necessary. A cap-
stone project, oriented to the solution of
manufacturing management problems
or to technically related business
processes, enables students to apply
new skills and capabilities to the solu-
tion of a pressing real-world problem.

The curriculum

The graduate program of study consists
of 48 credits of engineering and business
courses and an integrative capstone
project. The courses are:

0102-740 Organizational Behavior and

Leadership

0303-625 Concepts in Manufacturing

0303-784 Systems and Project
Management

0303-766 Manufacturing Systems

0102-747 Managing Manufacturing
Resources

0303-750 Management of Quality
Systems

0101-794 Cost Accounting in the
Manufacturing Environment

0303-760 Product/Process Development
& Design

0303-720 Production Control

0303-762 Manufacturing Systems
Modeling & Performance
Analysis

0303-723 Facilities Planning

0303-891 Capstone Integrative Project

Topics in the seminar series are

selected to meet the interests of students.

Topics might include: flowcharting with

IDEF, ergonomics, safety, environment,

demand forecasting with neural nets,

change process system management,

design of experiments or Taguchi robust

design, or other relevant topics and

emergent issues.

Format

The MML program was designed to

be completed in two academic years
(excluding summers), where each new
class is admitted in the fall quarter and
continues throughout the program as a
cohort group. Classes are held in the
late afternoon and evening on two days
each week, to accommodate students'
work schedules.

Prospective students also have the
option to enroll at other times during the
academic year or take a reduced course
load, consistent with time or financial
restrictions. Candidates should follow
the normal admission process. Contact
the program office for more information.

Students may also take a reduced
number of courses on a non-matricu-
lated basis. Credits earned while
enrolled as a non-matriculated student
may be applied to the MML degree
program following formal admission.
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Admission requirements

Applicants should have the following
credentials:

* A baccalaureate or equivalent degree
from an accredited institution and a
minimum cumulative grade point
average of 3.0 (B);

* At least two years experience in a
manufacturing-related organization or
related business environment.

Exceptions may be considered on a
case-by-case basis. (No graduate
entrance exam is required although
candidates are welcome to support their
application with results from the GMAT
or GRE).

Applicants must provide the following:

¢ A completed RIT graduate
application and two professional
recommendations;

* A current resume; and

* An interview with the MML
admissions team (after other application
materials are received).

Prerequisite knowledge

Admitted students must possess knowl-
edge and skills at the introductory
course level in:
Probability and statistics
Engineering economy or basic finance
Differential calculus
Computer literacy
Comprehension of engineering drawings
Basic properties of materials
Manufacturing processes

These requirements are specified in a
pre-assessment package that students
may use to determine their individual
needs. Areas that need strengthening
can be addressed by guided reading,
formal course work, independent study,
seminars, or other suitable means.
Students should complete the pre-
assessment process at least one quarter
before enrollment.

For further information about the
MML program:

Rochester Institute of Technology

MML Program

111 Lomb Memorial Drive

Rochester, NY 14623-5608

Tel: 585-475-2287 or 585-475-7971

Fax: 585-475-7955

E-mail: mml@rit.edu


mailto:mml@rit.edu

72 College of Engineering

Graduate Faculty

College of Engineering

Harvey J. Palmer, BS, University of
Rochester; Ph.D., University of Washington—
Dean; Professor

Computer Engineering
Department

Andreas Savakis, BS, MS, Old Dominion
University; Ph.D., North Carolina State
University —Department Head; Associate
Professor, Digital Image Processing,
Computer Vision

Roy Czernikowski, BEE, ME, Ph.D.,
Rensselaer Polytechnic Institute—Professor,
Real-Time Computation, Computer
Architecture and Distributed Systems

Mary Eshaghian, BS, MS, Ph.D., University of
Southern California—Professor

Kenneth Hsu, BS, National Taiwan Normal
University; MS, Ph.D., Marquette

University —Professor, VLSI Design,
Microcomputers and Control Systems

V. C. V. Pratapa Reddy, BE, M.Tech., Osmania
University, India; Ph.D., Indian Institute of
Technology, Madras—Professor, Digital Systems
Muhammed E. Shaaban, BS, MS, University
of Petroleum and Minerals, Saudi Arabia;
Ph.D., University of Southern California—
Assistant Professor, Computer Architecture,
Parallel Computation

Pawel Sniatala, M.Sc., Ph.D., Poznan
University of Technology — Assistant
Professor, Microelectronics and VLSI Design

Electrical Engineering

Department

Robert J. Bowman, BSEE, Pennsylvania State
University; Ph.D., University of Utah—
Department Head; Professor

Vincent J. Amuso Sr., BS, Western New
England College; MS, Syracuse University;
Ph.D., Rensselaer Polytechnic Institute —
Assistant Professor, Communications/
Signal Processing

Sohail A. Dianat, BS, Aria-Mehr University,
Iran; MS, Ph.D., George Washington
University —Professor, Control Systems,
Signal Processing

Mark Hopkins, BS, Southern Illinois
University; MS, Ph.D., Virginia Polytechnic
Institute— Associate Professor, Control Systems
Swaminathan Madhu, MA, University of
Madras; MS, University of Tennessee; Ph.D.,
University of Washington—Professor,

Signal Processing

Athimoottil V. Mathew, BEE, Jadavpur
University, India; M.Tech., Indian Institute of
Technology; Ph.D., Queen's University
(Ontario) —Professor, Control Systems,
Robotic Vision

P. R. Mukund, BS, MS, Ph.D., University of
Tennessee —Professor, VLSI Design, Electronic
Devices and Circuit Design

Daniel B. Phillips, BS, State University of
New York College at Buffalo; MS, Ph.D.,
University of Rochester — Assistant Professor
Sannasi Ramanan, BS, BE, M.Tech., Ph.D.,
Indian Institute of Technology — Associate
Professor, Semiconductor Devices

Raghuveer Rao, BS, Mysore University, India;
ME, Indian Institute of Science, Bangalore,
India; Ph.D., University of Connecticut—
James E. Gleason Professor, Image and

Signal Processing

V. C. V. Pratapa Reddy, BE, M.Tech., Osmania
University, India; Ph.D., Indian Institute of
Technology, Madras—Professor, Digital
Systems and Microprocessors

Ferat E. Sahin, BS, Istanbul Technical
University, Turkey; MS, Ph.D., Virginia
Polytechnic Institute— Assistant Professor
David Sumberg, BA, Utica College of
Syracuse University; MS, Ph.D., Michigan
State University —Associate Professor, Optics
Fung-I Tseng, BS, Taiwan University; MS,
Chiao-Tung University; Ph.D., Syracuse
University —Professor, Electromagnetics,
Optics

Jayanti Venkataraman, BS, MS, Bangalore
University; Ph.D., Indian Institute of Science,
Bangalore, India—Professor, Electromagnetics

Industrial & Systems

Engineering Department

Jacqueline Reynolds Mozrall, BS, Rochester
Institute of Technology; MS, North Carolina
State University; Ph.D., State University of
New York at Buffalo—Department Head;
Associate Professor, Industrial Engineering,
Human Factors

Andres L. Carrano, BS, Universidad Catolica
Andres Bello, Venezuela; MS, Ph.D., North
Carolina State University — Assistant
Professor

Michael E. Kuhl, BS, Bradley University; MS,
Ph.D., North Carolina State University —
Assistant Professor

Matthew M. Marshall, BS, Rochester Institute
of Technology; Ph.D., University of
Michigan — Assistant Professor

Nabil Z. Nasr, BS, Helwan University, Egypt;
MS, Rutgers University; M.Eng., Pennsylvania
State University; Ph.D., Rutgers University —
Associate Professor, Brinkman Professor of
Screw Machine Technology, Robotics, NC
Programming, Manufacturing

Sudhakar R. Paidy, BS, Osmania University,
India; MS, Ph.D., Kansas State University-
Professor, Statistics, CIM, Reliability, and
Operations Research

N. Richard Reeve, BS, MS, Ph.D., State
University of New York at Buffalo—Professor,
Applied Operations Research

Paul H. Stiebitz, BS, ME, Rochester Institute
of Technology — Associate Professor,
Simulation and Operations Research

Brian K. Thorn, BS, Rochester Institute of
Technology; MS, Ph.D., Georgia Institute of
Technology — Associate Professor, Applied
Statistics, Behavior Science

Mechanical Engineering
Department

Edward C. Hensel, BS, Clarkson University;
Ph.D., P.E,, New Mexico State University —
Department Head; Professor

Stephen Boedo, BA, State University of New
York at Buffalo; MS, Ph.D., Cornell University
— Assistant Professor

Richard G. Budynas, BME, Union College;
MS, University of Rochester; Ph.D., P.E,,
University of Massachusetts—Professor,
Applied Mechanics, Vibrations

Agamemnon L. Crassidis, BS, MS, Ph.D.,
State University of New York at Buffalo—
Assistant Professor

Elizabeth A. DeBartolo, BS, Duke University;
MS, Ph.D., Purdue University — Assistant
Professor

Hany A. Ghoneim, BS, MS, Cairo University,
Egypt; Ph.D., Rutgers University —Professor,
Finite Elements, Vibrations

Amitabha Ghosh, B.Tech., M.Tech., Indian
Institute of Technology, India; Ph.D.,
Mississippi State University —Professor,
Computational Fluid Dynamics,
Aerodynamics

Surendra K. Gupta, B.Tech., Indian Institute
of Technology, India; MS, University of Notre
Dame; Ph.D., University of Rochester —
Professor, Materials Science, Computer
Software, Image Processing

Charles W. Haines, AB, Earlham College;
MS, Ph.D., Rensselaer Polytechnic Institute —
Professor, Applied Mathematics

Satish G. Kandlikar, BE, Marathwada
University, India; M.Tech., Ph.D., Indian
Institute of Technology —Professor, Thermal
Systems and Energy

Mark Kempski, BS, Purdue University; MS,
Ph.D., State University of New York at
Buffalo—Professor, Biomechanics

Kevin Kochersberger, BS, MS, Ph.D., Virginia
Polytechnic Institute and State University —
Associate Professor, Signal Processing,
Structural Dynamics, Design

Jeffrey D. Kozak, BS, Gannon University;
MS, Ph.D., Virginia Polytechnic and State
University of Virginia— Assistant Professor
Alan H. Nye, BS, MS, Clarkson College;
Ph.D., University of Rochester —Professor,
Solar Physics, Lasers

Ali Ogut, B.Ch.E., Hacettepe University,
Turkey; MS, Ph.D., University of Maryland —
Professor, Fluid Mixing, Thermal Fluid
Sciences

Brett J. Pokines, BS, MS, State University of
New York at Buffalo; Ph.D., Virginia
Polytechnic Institute and State University —
Assistant Professor

Risa J. Robinson, BS, MS, Rochester Institute
of Technology; Ph.D., State University of New
York at Buffalo— Assistant Professor

Frank Sciremammano Jr., BS, MS, Ph.D.,
University of Rochester—Professor,
Geophysical Fluid Dynamics and
Environmental Engineering

Josef S. Torok, BS, University of Akron; MS,
Ph.D., Ohio State University —Professor,
Theoretical and Applied Mechanics, Applied
Mathematics, Dynamic Systems

P. Venkataraman, B.Tech., Indian Institute of
Technology; MS, Ph.D., Rice University —
Associate Professor, Optimal Control, Fluid
Mechanics, Optimal Design

Wayne W. Walter, BE, State University of
New York Maritime College; MS, Clarkson
College; Ph.D., P.E., Rensselaer Polytechnic
Institute —Gleason Professor, Applied
Mechanics, Robotics, Vibrations



Microelectronic Engineering
Department

Santosh Kurinec, BS, MS, Ph.D., University
of Delhi, India—Department Head; Professor,
Materials, Solid State Devices, Sensors

Dale E. Ewbank, BS, MS, Rochester Institute
of Technology — Visiting Assistant Professor
Lynn F. Fuller, BS, MS, Ph.D., State University
of New York at Buffalo—Motorola Professor,
Analog I.C. Design, Semiconductor
Manufacturing, Process Integration

William ]. Grande, BS, New Jersey Institute
of Technology; MS, Ph.D., Cornell
University — Assistant Professor,
Microelectromechanical Systems (MEMS),
Plasma Etching, Chemical Mechanical
Planarization (CMP)

Karl D. Hirschman, BS, MSEE, Rochester
Institute of Technology —Director,
Microsystems Fabrication Lab; Associate
Professor, Semiconductor Manufacturing,
Process Integration

Michael A. Jackson, BS, MS, Ph.D., State
University of New York at Buffalo— Associate
Professor, Surface Analysis, Integrated Circuit
Metrology, Solid State Devices, Materials
Bruce W. Smith, BS, MS, Ph.D., Rochester
Institute of Technology — Associate Dean for
Graduate Studies; Professor, Microlithography

Applied Statistics Department

Donald D. Baker, BA, Trinity College; M.Ed.,
MBA, Ph.D., University of Rochester—
Professor, Director; Quality Standards,
Quality Management and Problem Solving
Peter Bajorski, MS, University of Wroclaw;
Ph.D., Technical University of Wroclaw —
Assistant Professor, Statistical Consulting,
Nonparametric Methods, Categorical Data
Analysis, Visualization Methods, Exploratory
Data Analysis

Anne M. Barker, BA, Nazareth College; MS,
Rochester Institute of Technology; Ph.D.,
University of Rochester — Assistant Professor,
Taguchi Methods, Design of Experiments,
Statistical Process Control, Regression Analysis
Thomas B. Barker, BS, MS, Rochester
Institute of Technology — Associate Professor,
Statistical Experimental Design, Taguchi
Methods, Psychometric Scaling, Regression
Analysis

Stephen M. LaLonde, BS, State University of
New York College at Potsdam; MS, Ph.D.,
Syracuse University — Assistant Professor
Daniel R. Lawrence, BA, BS, University of
Akron; MA, Ball State University; MS,
Rochester Institute of Technology; Ph.D.,
University of Toronto— Associate Professor,
Multivariate Analysis (especially of categorical
data), Qualitative Measurement,
Psychometrics, Survey Design and Analysis
Joseph G. Voelkel, BS, Rensselaer
Polytechnic Institute; MS, Northwestern
University; Ph.D., University of Wisconsin-
Madison — Associate Professor, Chair,
Experimental Design, Process Modeling and
Improvement, Multivariate Analysis,
Reliability, Nonparametrics
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Note: Prerequisites are within parentheses at the end of the course description.

Computer Engineering

0306-720 Electronic Design Automation
The creation of large, complex electronic systems has grown beyond the capa-
bilities of any number of people without computer support. Successful comple-
tion of large design projects requires that computers be used in virtually all
aspects of design. This course will investigate some of the basic design automa-
tion tools and algorithms in order to understand their capabilities, limitations
and internal operations. Topics covered will be the VHDL hardware description
language, simulation techniques, design synthesis, placement and routing, and
design verification methods. Laboratory projects in the use and creation of
design automation tools will be required. (0306-561 or equivalent; 0306-630/730
also suggested) Class 4, Credit 4 (F, W)

0306-722 Advanced Computer Architecture
This course will emphasize the impact of VLSI and communication issues on
computer architecture. Topics covered will include highly concurrent, multi-
processor and fault-tolerant computer systems as well as data flow architec-
tures. Modeling techniques for system verification will also be included. (0306-
551 or 0605-720) Class 4, Credit 4 (W)

0306-730 VLSI Design
An introduction to the design and implementation of Very Large Scale Integration
(or VLSI) including NMOS and PMOS devices, CMOS circuits and digital subsys-
tems. The procedures for designing and implementing digital integrated systems
will be covered including the Mead and Conway structured design approach con-
sisting of the use of stick diagramming, scaling of CMOS design rules and tech-
niques for estimating time delays. Emphasis will be placed on the use of static
CMOS circuits and regular structures such as programmed logic arrays in custom
and standard cell-based designs. The use of workstations with Mentor Graphics
design tools for circuit simulation and physical layouts will be stressed. Graduate
level laboratory design projects will be required. Class 4, Credit 4 (F, S, SU)

0306-731 VLSI Design Projects
A second course in the design and implementation of Very Large Scale integration
(VLSI) circuits and systems. Emphasis will be placed on the design and use of
dynamic precharge and precharge-evaluate CMOS circuitry including Domino,
NORA and Zipper CMOS logic, and subsystems. Basic requirements of a clocking
system and a general clocking strategy for timing design in both static and
dynamic CMOS circuits will be investigated. Topics on the design and use of a

standard cell library in the implementation of large system designs will be covered.

The use of workstations with Mentor Graphics design tools and Synopsys synthe-
sis tool suite will be required in laboratory projects leading to the design, VHDL
synthesis and testing of an integrated circuit device. Class 4, Credit 4 (W, S)

0306-740 Analytical Topics for Computer Engineering
This course begins by reviewing signal and system analysis techniques for analyz-
ing linear systems. It includes Fourier techniques and moves on to present funda-
mental computational techniques appropriate for a number of applications areas
of computer engineering. A section on numerical linear algebra will include tech-
niques for analyzing discrete time signals and systems. Other major course areas
are symbolic logic and discrete optimization techniques, including computer rep-
resentations of networks, shortest-path problems and minimum spanning tree
problems. (1016-265 or 0602-705 and preferably 0605-700) Class 4, Credit 4 (F)

0306-741 Design for Testability
This course will introduce the concepts of failure mechanisms and fault model-
ing in digital circuits. It describes various test strategies for the digital systems.
Techniques to integrate design and test for VLSI circuits will be included. Design
for autonomous test, SCAN-PATH concepts and testability analysis will be dis-
cussed. Built-in self-test (BIST) techniques will be detailed. Concepts of easily
testable logic will be introduced. In addition, testability bus and the boundary-
scan techniques will be included for system-level testability. Class 4, Credit 4 (F)

0306-756 Multiple Processor Systems
Introduces basic concepts of parallel and high-performance computing and cur-
rent methodologies and trends in the design and programming of multiproces-
sor systems. Theoretical models of parallel computing and performance metrics
are studied and contrasted with practical parallel system architectures, pro-
gramming environments, and benchmarking techniques. Parallel architectures
are classified according to mode and degree of parallelism, memory organiza-
tion, and type and typology of interconnection networks used in the design. The
suitability of various architectures in meeting demands is studied in depth
including the study of representative examples of current commercial machines.
Students will complete programming assignments on a parallel computer illus-
trating practical issues. A review and analysis of a commercial parallel proces-
sor system or an active research area is required; written review presented in
class. (0306-722) Class 4, Credit 4 (S)

0306-758 Fault Tolerant Digital Systems
Formal models and concepts in fault diagnosis. Test generation. Design for testa-
bility techniques. Design techniques to achieve fault tolerance. System evalua-
tion techniques. The design of practical fault-tolerant systems. Fault-tolerant
design of VLSI circuits and systems. (0603-400 or 0301-650 or 0301-750 or 0306~
561,0306-550 or 0603-720) Class 4, Credit 4

0306-759 Principles of Digital Interfacing
The objective of this course is to give students basic concepts of interfacing to
microcomputer bus systems, including familiarity with various peripheral com-
ponents currently available. Students will gain experience in the actual imple-
mentation of microcomputer systems. The course is hardware oriented, but
some high-level software will be required to make the experimental systems
operational. (0306-561 or equivalent) Class 3, Lab 3, Credit 4 (F)

0306-761 Engineering Design of Software
An advanced course moving the student beyond computer programming to the
engineering of complex software systems. At the end of this class, students will
be able to make the right selection of design methodologies or architectures,
produce executable structure models that can be verified by computer, formu-
late a design that meets all functional and performance requirements, and per-
form trade-off analyses that enhance decision making. Students will work in
teams on large-scaled software projects. (Knowledge of software engineering
process models and related activities, basic familiarity with a high-level pro-
gramming language) Class 4, Credit 4 (F, W)

0306-762 Concurrent Software Design
This course introduces methods for developing and designing concurrent soft-
ware, which consists of many cooperating processes. Formal logical formulas
are used to characterize sets of states and sets of program behaviors. The soft-
ware is then analyzed by manipulating these logical formulas. Several classical
concurrent programming problems such as critical sections, producers and con-
sumers, and resource allocation are examined. Practical examples and exercises
are used to illustrate key points and evaluate design tradeoffs. (Permission of
instructor) Class 4, Credit 4 (S)

0306-772 Special Topics in Computer Engineering
Topics and subject areas that are not among the courses listed here are fre-
quently offered under the title of Special Topics. Such courses are offered in a
normal format; that is, regularly scheduled class sessions with an instructor.
Credit variable (no regular course schedule)

0306-784 Digital Image Processing Algorithm
This is a graduate-level course that emphasizes the computational and algorithmic
techniques required for processing digitized pictorial images. The acquisition and
quantization of digital images are described, followed by analysis and filtering
techniques. Segmentation, projection and reconstruction techniques are discussed.
Finally, bi-level image processing is discussed, including contour filling and thin-
ning techniques. Programming projects will be required. (Competency in calculus,
engineering math and structured programming is required) Class 4, Credit 4

0306-800 Graduate Project
This course will fulfill the graduate project requirement under the non-thesis
option of the MS degree in computer engineering. The student must obtain
departmental approval as well as approval from the appropriate faculty mem-
bers who supervise the project before registering for this course. Credit 0-5



0306-890 Thesis

An independent engineering project or research problem to demonstrate pro-
fessional maturity. A formal written thesis and an oral defense are required. The
student must obtain the approval of an appropriate faculty member to guide the
thesis before registering. The thesis may be used to earn a minimum of 5 and a
maximum of 9 credits. Credit variable

Electrical Engineering

0301-702 Random Signals & Noise
In this course the student is introduced to random variables and stochastic
processes. Topics covered are probability theory, conditional probability and
Bayes theorem, discrete and continuous random variables, distribution and
density functions, moments and characteristic functions, functions of one and
several random variables, Gaussian random variables and the central limit the-
orem, estimation of a random variable, random processes, stationarity and
ergodicity, auto correlation, cross-correlation and power spectrum density, re-
sponse of linear prediction, Wiener filtering, elements of detection, matched fil-
ters. (Graduate standing) Credit 4

0301-703 Matrix Methods in Electrical Engineering
This course is required of all graduate students. It deals with the elements of lin-
ear algebra and states variables as applied to continuous and discrete-time sys-
tems. Topics include linear vector spaces, matrices, matrix transformations,
Cayley-Hamilton theorem, state variables, canonical realizations of state equa-
tions, state transition matrix, solution of state equations, stability analysis and
applications. Credit 4

0301-710 Advanced Electromagnetic Theory
The primary objective is to provide the mathematical and physical fundamen-
tals necessary for a systematic analysis of electromagnetic field problems. Topics
include potential representations, scalar and vector Green's functions, Green's
theorem, reciprocity, duality, equivalence principle, image theorem, radiation
from apertures, scattering, integral equation solutions, perturbation and numer-
ical methods. (Graduate standing) Credit 4, (F)
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0301-711 Physics of Bipolar Devices
An advanced level course in electronic transport in semiconductors and the
operation of bipolar devices (pn junction diodes, bipolar junction transistors
and semiconductor-controlled rectifiers). Topics include electron drift, diffusion
and carrier lattice interactions, energy band diagrams in non-uniformly doped
semiconductors, continuity equations, impact ionization, tunneling, advanced
static and dynamic analysis of diodes and bipolar transistors, design of bipolar
devices. Credit 4 (F)

301-712 Physics & Scaling CMOS Development
An advanced level course on MOSFET's and submicron CMOS devices. Topics
include MOS capacitators, gated diodes, long channel MOSFET, subthreshold
conduction and offstate leakage, short channel effects, ion-implanted channels,
buried-channel PMOS, CMOS scaling and structural design of submicron CMOS,
advanced well technologies and latch-up immunity, CCDs and memory devices
(EPROMs, EEPROM s including Flash EEPROMs, SRAMs, DRAM). Credit 4 (W)

0301-713 Solid State Physics
An intermediate level course on the physical properties of semiconductors for
engineering students. The emphasis is on semiconductor materials and funda-
mental solid state physics. Topics include electronic structure of atoms, crystal
structures, direct and reciprocal lattices, Bragg diffraction, Bloch electrons,
energy band theory, effective mass theory, energy-momentum relations in direct
and indirect band gap semiconductors, intrinsic and extrinsic semiconductors,
statistical physics applied to carriers in semiconductors, density of states, and
lattice vibrations. Credit 4 (S)

0301-717 Circuit Microwave Design
The primary objective is to study the fundamentals of microwave engineering
with emphasis on microwave network analysis and circuit design. Topics
include microwave transmission lines such as waveguides, coax, microstrip and
stripline, microwave circuit theory such as S-matrix, ABCD matrices, even-odd
mode analysis, analysis and design of passive circuits and components, match-
ing networks, microwave resonators, and filters. (0301-703, Advanced EM
Theory) Credit 4, (W)

0301-726 Analog IC Design
A course in the analysis and design of bipolar analog integrated circuits. Topics
include device models, amplifiers, current sources and active loads, output
stages, operational amplifiers, precision reference design and analog circuit de-
sign in bipolar LSI. Course will involve circuit design and computer simulation
projects. Credit 4

0301-727 VLSI Design
A course in the design of very large scale integrated circuits at the level of Mead
and Conway's VLSI Design. Topics include MOS devices and circuits, n-chan-
nel MOS process, data and control flow in systematic structures, implementing
integrated system design, system timing and examples of LSI computer sys-
tems. (0301-724,670 and a course in computer architecture) Credit 4

0301-729 Antenna Theory & Design
The primary objective is to study the fundamental principles of antenna theory
applied to the analysis and design of antenna elements and arrays including
synthesis techniques and matching techniques. Topics include antenna parame-
ters, linear antennas, array theory, wire antennas, microstrip antennas, self and
mutual impedances, equivalence principle, Huygen's principle, aperture anten-
nas, traveling wave antennas, and reflector antennas. (0301-703, Advanced EM
Theory) Credit 4, (F)

0301-730 Advanced Analog IC Design
An advanced course in analog integrated circuit design. Students will study
bipolar and MOS realization of operational amplifiers, analog multipliers, A to
D and D to A converters, switched capacitor filters and more. The students will
participate in design projects including circuit design, layout and SPICE simu-
lation. (0301-726) Credit 4
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0301-731 Designing High-Performance Digital Systems
This course deals with the practical aspects of modern packaging techniques for
assembly of electronic systems and the effects of these techniques on electronic
and thermal performance characteristics. The stress is on system and subsystem
packaging rather than on component packaging and includes both surface-mount
and through-hole printed circuit boards as well as multi-chip modules. Design for
assembly, design for test, design for reliability, and embedded microprocessor
systems are all considered. Along with the usual examinations, a paper or project
will be required. Will include presentations by experienced industrial profession-
als. A project similar to a term paper will be required along with an oral and a
written presentation of the project results. Projects are supported by Sun work-
stations and commercial CADENCE software. (0301-650 or equivalent) Credit 4

0301-732 Digital System Design with VHDL
This course deals with the practical aspects of digital system design using the
IEEE-standard VHSIC Hardware Description Language (VHDL) and a modern
commercial development system. The course begins with a brief summary of the
syntax of VHDL followed by several examples of hardware modeling. Simulation
of VHDL models with test benches is discussed, and the applications of VHDL to
top-down design methodology are presented. Two projects will be required. The
first is primarily to attune the student to the VHDL development system, while the
second is a real subsystem designed and implemented on programmable devices.
The course will be supported by the Altera-VHDL software and hardware and / or
by the Xilinx-VHDL hardware and software. (0301-650 or equivalent) Credit 4

0301-733 Robust Control
One of the most useful qualities of a properly designed feedback control system
is robustness, i.e., the ability of the closed-loop system to continue performing
satisfactorily despite large variations in the (open-loop) plant dynamics. This
course will provide an introduction to the analysis and design of robust feed-
back control systems. Topics covered: overview of linear algebra and linear sys-
tems; H2 and H« spaces, modeling and paradigms for robust control; internal
stability; nominal performance (asymptotic tracking);balanced model reduc-
tion; uncertainty and robustness; H2 optimal control; H2 control; H2 loop shap-
ing; controller reduction; and design for robust stability and performance.
(0301-703) Credit 4 (S)

0301-741 Design for Testability
This course deals with the design systems for testability and for maintainability.
A survey of criteria for testability is given. A discussion of fault simulation and
test pattern generation is included. Random test pattern generators and associ-
ated data compression schemes such as signature analysis are also described.
Scanning techniques (both scan path and boundary scan) are discussed. The
tradeoffs between built-in testing capacity and additional silicon structures are
weighed. A small project, usually involving simulation, will be required. (0301-
650) Credit 4

0301-742 Advanced Microprocessor Software Design
An introduction to the theory and application of top-down design, structure,
abstraction, segmentation, high-level languages, and operating systems to real-
time programs for microprocessors. Students will become proficient in a struc-
tured high-level language. Topics include structure diagrams, separate module
compilation, data types, data structures, self-documenting code, procedures,
meaningful variable names, linkage with other languages, object code libraries,
operating system calls, multi-tasking concurrent and re-entrant programs, and
symbolic debugging. (0301-365 or a high-level programming language) Credit 4

0301-749 Speech & Image Compression
Modern compression techniques used in efficient digital transmission and storage
of speech and image waveforms are dealt with. Topics include digital communi-
cation channels, sampling and reconstruction of one-dimensional and two-dimen-
sional signals, coding concepts, bit rate, coder complexity, rate distortion and infor-
mation-theoretic bounds, characteristics of speech and image waveforms,
quantization techniques, uniform nonuniform, logarithmic, optimum (Max),
entropy coding, adaptive, pulse code modulation (PCM) of audio and video wave-
forms, DPCM, ADPCM, and delta modulation, linear prediction, transform cod-
ing, optimum (Karhunen-Loeve) transform and its gain, sub-optimum transforms,
DFT, DCT, DST, DHT, and DWHT, special coding schemes, run-length coding,
block truncation coding, sub-band coding, vector quantization, comparative per-
formance of various schemes. Computer assignments and demonstrations are
involved. Credit 4

0301-753 Multiuser Detection
An introduction to the fundamental concepts of multiuser digital communica-
tions. Multiuser Detection deals with demodulation of interfering digital
streams of information that appears in areas such as wireless communications,
high-speed data transmission. Satellite communications, and magnetic record-
ing. The course begins with review of multi-access communication channels, in
particular code-division multiple-access (CDMA) channels. This is followed by
the design and performance analysis of optimum linear multiuser detectors.
Also topics such as decision-driven multiuser detection and noncoherent multi-
user detection are covered. (0301-702 and 0301-703 or permission of instructor).
Credit 4 (S)

0301-761 Modern Control Theory
An advanced course in control theory, topics covered include review of state-
space formulation of SISO systems, solution of state equations, STM and its
properties, application of state-space concepts, state variable design, multivari-
ate systems, preliminaries, systems of lease order, stability and control. (0301-
700, 701,513) Credit 4

0301-763 Stochastic Estimation & Control
This course is concerned with the control of systems in the presence of uncer-
tainties. Topics to be discussed: modeling of stochastic processes, estimation
theory, least squares estimation, maximum-likelihood estimation, MAP estima-
tion, optimum filtering and prediction, optimum smoothing and interpolation,
the Wiener-Hopf equation, solution to casual and non-casual cases, state esti-
mation, Kalman filtering, discrete and continuous time filters, Riccati equation,
optimum feedback control in presence of noise, LQC problem and applications.
(0301-702, 761) Credit 4

0301-764 Digital Control Systems
An introduction to the analysis and design of control systems in which the
microcontroller plays a principal role. Topics include sampled data systems, Z
and W-place analysis and design, algorithm generation and the effect of com-
puter word length on noise and stability. The student will be expected to make
use of the digital computer in the implementation of design procedures. (0301-
701) Credit 4

0301-768 Adaptive Signal Process
An introduction to the fundamental concepts of adaptive systems; open and
closed loop adaptive systems; adaptive linear combiner; performance function
and minimization; decorrelation of error and input signal. Adaptation algo-
rithms such as steepest descent, LMS and LMS/Newton algorithm. Noise and
misadjustments. Applications will include system identification, deconvolution
and equalization, adaptive arrays and multipath communication channels.
(0301-756 or permission of instructor) Credit 4

0301-769 Fuzzy Logic & Applications
This course introduces fuzzy logic and its applications in areas like control sys-
tems, image processing, derision making, etc. Major topics: fuzzy sets, rule base,
generation and combinations of rules, defuzzification. Fuzzy systems, choice of
fuzzy variables, their division into fuzzy sets, choice of membership functions,
the effect of these on system performance. Applications: discussion of published
works and student projects using fuzzy logic. Students are required to research
the published literature and / or do projects and take an active part in these dis-
cussions. Credit 4

0301-770 Pattern Recognition
This course introduces the mathematical techniques applied to the recognition of
patterns in signals. It deals with classical techniques as well as treating the more
recent strategies of neural networks. Although the techniques are described in a
general way, the course eventually applies these methods to the recognition of
patterns in images. Topics include Bayes derision theory, parametric and non-
parametric techniques, the use of linear discriminate functions and the use of
neural networks in pattern recognition. Methods of feature selection will also be
discussed. Applications to images will include image preprocessing for edge
detection and edge following algorithms. Applications will also deal with the use
of Fourier, Cosine and Moment image descriptors. Class 4, Credit 4

0301-772 Special Topics
Topics and subject areas that are not among the courses listed are frequently
offered under the title of Special Topics. Such courses are offered in a normal
format; that is, regularly scheduled class sessions with an instructor. (No regu-
lar course schedule) Credit 4



0301-779 Digital Image Processing
This is an introductory course in digital image processing which begins with a
study of two-dimensional signal processing and transform methods with appli-
cations to images. Image sampling is discussed followed by gray level description
of images and methods of contrast manipulation including linear/nonlinear
transformation and histogram equalization and specification. Image smoothing
methods are considered including spatial and frequency domain low pass filter-
ing, AD-HOC methods of noise removal and median filtering. Following this,
methods of image sharpening are studied including derivative methods and high
pass filtering. Edge and line detection methods are discussed using masks and
hough transforms, methods of image segmentation and degradation and image
restoration, including deblurring. Several extensive computer and DSP lab as-
signments are required. (0301-755, 754 or permission of instructor) Credit 4

0301-780 Independent Study
This course number should be used by students who plan to study a topic on an
independent study basis. The student must obtain the permission of the appro-
priate faculty member before registering for the course. Credit 4

0301-789 Optimization Techniques
This course provides a rigorous introduction to the principles and applications of
optimization techniques. Optimization has applications in almost every branch of
science and engineering. The course aims to present those aspects of optimization
methods which are currently of foremost importance in solving real world engi-
neering problems. The topics covered include linear optimization, quadratic mod-
els, descent methods and stability, Newton's technique, conjugate direction meth-
ods, constrained optimization, Lagrange multipliers, convexity, and duality.
Nonlinear programming and integer programming as well as principle of non-
smooth optimization are included.(0301-703) Credit 4 (W)

0301-794 Information Theory
This course introduces the student to the fundamental concepts and results of in-
formation theory. This is a very important course for students who want to spe-
cialize in signal processing, image processing, or digital communication. Topics
include definition of information, mutual information, average information or
entropy, entropy as a measure of average uncertainty, information sources and
source coding, Huffman codes, run-length constraints, discrete memoryless chan-
nels, channel coding theorem, channel capacity and Shannon's theorem, noisy
channels, continuous sources and channels, coding in the presence of noise, per-
formance bounds for data transmission, rate distortion theory. (0301-756) Credit 4

0301-800 Graduate Paper
This course number is used to fulfill the graduate paper requirement under the
non-thesis option for the MS degree in electrical engineering. The student must
obtain the approval of an appropriate faculty member to supervise the paper
before registering for this course. Credit 5

0301-890 Thesis
An independent engineering project or research problem to demonstrate profes-
sional maturity. A formal written thesis and an oral defense are required. The stu-
dent must obtain the approval of an appropriate faculty member to guide the
thesis before registering for the thesis. A thesis may be used to earn a minimum
of 6 credits and a maximum of 12 credits. The usual is 9 credits. Credit variable

Industrial and Systems Engineering

0303-701 Principles of Operations Research I
Applied linear programming. Computational techniques for solving con-
strained optimization problems. Linear programming, the Simplex method and
variations, duality and sensitivity testing. Credit 4

0303-702 Mathematical Programming
An introduction to the mathematical foundations of nonlinear optimization
techniques. Development of programming algorithms and computer-aided
solutions of nonlinear optimization problems. Credit 4

0303-710 Systems Simulation
Methods of modeling and computer simulation of stochastic and dynamic man-
ufacturing systems are discussed. A high-level simulation language such as
ProModel, SIMAN, etc., will be used to model the system and examine system
performance. Model validation, design of simulation experiments, variance
reduction techniques and random number generation will be discussed as time
permits. (0303-715, 775 or equivalent) Credit 4
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0303-711 Advanced Simulation Techniques
An advanced course in developing simulation models using good model building,
verification and validation procedures. Emphasis will be on review and use of
probability distributions, simulation output data analysis for making good deci-
sions, comparison of alternative system configurations, use of designed experi-
ments and the use of advanced simulation techniques. Real world case studies will
be examined to convey understanding and teaching of the material. Students will
be asked to build models, so simulation experience and working knowledge of a
simulation language will be required. (0303-503) Credit 4

0303-716 Statistical Analysis for Engineers II
A first course in least squares linear regression. Topics covered include estima-
tion of model parameters, significance testing of model parameters, detection
and treatment of influential observations, model adequacy checking and vari-
able selection techniques. May not be used as a professional elective. (1016-352
or equivalent) Credit 4

0303-720 Production Control
A systems approach to the design of production control operations. Investigation
of forecasting, operations planning, inventory control and scheduling. Case stud-
ies and the design of actual production systems are encouraged. (0303-701,1016-
352 or equivalent) Credit 4

0303-723 Facilities Planning
Principles of plant layout and material handling. Topics covered include crite-
rion selection, cost elements, the layout design process, SLP, computerized plant
layout and quantitative plant layout and material handling techniques relating
to operations research. Includes site visits and a facility design project. Credit 4

0303-729 Advanced Systems Integration
This course introduces concepts and techniques needed to specify, design and
implement computer-integrated manufacturing systems. Students will become
familiar with real-world data acquisition problems and will work with interface
electronics for process monitoring and control. (0303-775 or 0303-503 and 0303-
302 or permission of instructor) Credit 4

0303-730 Ergonomics & Human Factors
A survey course of human factors and ergonomics emphasizing a systems
approach in looking at human capacity for physical and mental work versus the
demands placed upon the human by the task, machine and environment.
Various models of human performance are covered. Credit 4

0303-731 Advanced Topics: Ergonomics & Human Factors
Advanced topics are selected based on current ergonomic and human factors
issues and interests of students. Course is taught using a seminar format. (0303-
730 or equivalent) Credit 4

0303-732 Work Physics & Biomechanics
Theoretical fundamentals of human body physiology and mechanics applied to
work. Development applications of biomechanics and biomechanical models.
Kinematics of the link system of the body and extremity joints. (0303-730 or
equivalent) Credit 4

0303-733 Cognitive Engineering
Measurements of human performance. Fundamentals of human information
processing and how they relate to the design of human-machine systems.
(0303-730 or equivalent) Credit 4

0303-734 Systems Safety Engineering
Acquaints students with practical aspects of safety engineering. Students acquire
a working knowledge of legal and technical aspects of safety. Focuses on a sys-
tems approach to safety engineering. Topics include Workers Compensation,
OSHA, Consumer Product Safety Commission and NIOSH Guidelines and vari-
ous hazard analysis and utilization techniques. Students also are exposed to var-
ious theories of accident causation, research methodology and ways of evaluating
safety programs and related research. Professional elective. Class 4, Credit 4 (S)
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0303-740 Numerical Control & Manufacturing
Numerical control is the simple but powerful programming language used by
machine tools (i.e., mill or lathe) to automatically machine complex workart
geometry under real-time computer control. Three levels of NC programming
will be studied: manual programming, conversational programming, and the
use of off-line CAD/CAM tools based on interactive graphics and process sim-
ulation. Extensive laboratories will be run using state-of-the-art CNC machine
tools. Students will gain hands-on experience with multi-axis milling, turning
and electro-discharge machining (EDM). Advanced manufacturing topics such
as computer-aided manufacturing (CAM) and computer-aided process plan-
ning (CAPP) will be addressed through lectures, discussion and a comprehen-
sive CAD /CAM design project. Professional/Technical elective. Credit 4

0303-741 Applied Robotics in Manufacturing Systems
This course introduces the fundamentals of robotics and robotics applications in
manufacturing systems. The course deals with analysis of robotic systems,
robotic selection and feasibilities, integration of robots in manufacturing sys-
tems, design of robot work stations, materials handling, programming, control
and safety. (Permission of instructor) Credit 4

0303-742 Artificial Intelligence Applications in Manufacturing
An introductory course in the development and application of "intelligent"
(knowledge-based) systems within the realm of manufacturing. Students will
be exposed to various programming languages (e.g., LISP and/or ProLog) and
expert system development shells. Topics to be explored include knowledge
representation schemes, search strategies and their implementation, computer-
aided process planning, robot/ AGV path planning, automated scheduling, pat-
tern recognition, knowledge-based systems and neural networks. Credit 4

0303-748 Quality & Reliability
A first course in applied statistical analysis for quality and reliability analysis.
Topics include control charts, sampling plans, analysis of failure data and sys-
tems reliability models. For CIM majors only. (0303-715 or equivalent) Credit 4

0303-750 Management Quality Control Systems
This is a survey course designed to expose upper-level students to managerial
aspects of quality control systems. Ideas from a number of quality consultants
(Juran, Gryna, Crosby, Taguchi, etc.) will be covered to give students an overview
of topics such as fitness for use, quality costs, quality planning, statistical quality
control and experimental design for quality improvement. (Graduate standing or
consent of the professor; 0303-715) Credit 4

0303-755 Multicriteria Decision
Decision making is the process of selecting a possible course of action from all
available alternatives. In most real-world problems multiplicity of criteria for
judging the alternates is unavoidable. This course explores some of the multiple
objective and attribute methods to analyze conflicting and incommensurate cri-
teria. (0303-701,702) Credit 4

0303-756 Decision Analysis
This course presents the primary concepts of decision analysis. Topics impor-
tant to the practical assessment of probability and preference information
needed to implement decision analysis are considered. Decision models repre-
sented by a sequence of interrelated decisions, stochastic processes and multi-
ple criteria are also considered. (0303-715 or equivalent) Credit 4

0303-757 Reliability
This course deals with mathematical concepts and techniques for modeling and
analyzing the reliability of systems. (0303-715 or equivalent) Credit 4

0303-758 Design of Experiments
This course presents the primary concepts of experimental design. Its applied
approach uses theoretical tools acquired in other mathematics and statistics
courses. Emphasis is placed on the role of replication and randomization in ex-
perimentation. Numerous designs and design strategies are reviewed and im-
plications on data analysis are discussed. (0303-715 or equivalent) Credit 4

0303-760 Product/Process Development & Design
This course introduces the principles of developing manufacturable electro-
mechanical products. Topics include product development models, systems and
product architectures, requirements analysis, systems engineering tools and tech-
niques, structured design methods, design for manufacturing, and life cycle ana-
lysis. (Requires acceptance into the MM&L program or permission of instructor).
(0303-625) Credit 4

0303-762 Manufacturing Systems Modeling & Performance
Course studies two interrelated subjects: mathematical modeling, and manu-
facturing simulation modeling and analysis. A high-level manufacturing system
modeling language is utilized. An introduction to the methods used to establish
and analyze manufacturing performance measures is also covered. (Requires
acceptance into the MM&L program or permission of instructor) Credit 4

0303-764 Operations & Manufacturing Systems
This course introduces students to problems and analysis related to the design,
planning, control, and improvement of manufacturing and service operations.
It will extensively utilize case studies and analytical problem sets. Topics
include operation strategy, process analysis, project analysis, materials manage-
ment, production planning and scheduling, quality management, computer-
aided manufacturing, capacity and facilities planning, and theory of constraints
applied to product development. The course will equip students with eh basic
tools and techniques used in analyzing operations, as well as the strategic con-
text for making operation decisions. (Requires acceptance into the MPD pro-
gram or permission of instructor) Credit 4

0303-765 Databases & Information Systems
This course focuses on implementation of information systems applications
using SQL and object oriented software for user interface design (Oracle and / or
Visual FoxPro). Students will design, develop, and implement multiple data-
base projects and also be expected to conduct literature searches on contempo-
rary issues in information systems architectures. Credit 4

0303-766 Manufacturing Systems
The course introduces the principles of planning and designing modern manu-
facturing systems that are consistent with corporate objectives. Topics include
enterprise and manufacturing strategies, architecting manufacturing systems,
systems thinking and systems concepts, process and management choices,
architecting focused manufacturing systems, architecting flexible manufactur-
ing systems, architecting efficient manufacturing systems, manufacturing in the
extended enterprise, manufacturing support systems, justification and planning
and information systems for manufacturing. (Requires acceptance into the
MM¢& L program or permission of instructor). Credit 4

0303-771 Special Topics in Industrial Engineering
This is a variable credit, variable topics course that can be in the form of a reg-
ular course or independent study under faculty supervision. Credit variable
(maximum 4 per course number)

0303-775 Data Structures Using C
An introductory course in data structures and algorithms using the C program-
ming language. Topics include sorting, searching and lists. This course can be
used as a foundation for many computer-based courses in engineering. Credit 4

0303-776 Case Studies
The analysis and solution of complex systems problems for students enrolled in
the systems engineering option. Cannot be used as a professional elective at the
undergraduate level. Course is capstone for systems engineering ME students.
Credit 4

0303-777 Engineering Internship
This course number is used by students in the master of engineering degree pro-
gram to register for an internship experience. The number of credits is to be
determined by the student's faculty adviser and is subject to the approval of the
Graduate Committee of the College of Engineering. Credit variable

0303-780 Foundations in Product Development
A modular course designed to lay the groundwork for the rest of the program and
its overarching goal to prepare engineers and technical professionals for leader-
ship roles in end-to-end product development. Students will gain a perspective
and appreciation for the critical success factors and inhibitors to the commercial-
ization of complex products and systems. Emphasis will be on the role of the
product development manager in leading product strategy and development
activities, and on the attributes and skills of managers who have successfully lead
task-oriented cross-functional teams and organizations. Prerequisite topics, such
as understanding financial statements or applied probability, will be included as
appropriate to prepare students for subsequent coursework. Contemporary top-
ics and leading-edge tools (e.g., design structure matrices) will be addressed as
time permits. (Requires acceptance into the MPD program or permission of the
instructor.) Credit 4 (W)



0303-784 Systems & Project Management
Systems and Project Management ensures progress toward objectives, proper
deployment and conservation of human and financial resources, and achieve-
ment of cost and schedule targets. The focus of this course is on the utilization of
a diverse set of project management methods and tools. Topics include strategic
project management, project and organizational learning, lean thinking, cost,
schedule planning and control, structuring of performance measures and metrics,
technical teams and project management, information technology support of
teams, risk management, and process control. Course delivery consists of lectures,
speakers, case studies, and experience sharing, and reinforces collaborative pro-
ject-based learning and continuous improvement. (Requires acceptance into the
MPD or MML program, or permission of instructor, and 0102-740). Credit 4 (S)

0303-785 Engineering Risk-Benefit Analysis
The ERBA course addresses decision making in the face of risk and uncertainty.
Various methodologies will be introduced that are useful in describing and mak-
ing decisions about risks, with particular emphasis on those associated with the
design of products. Students will be exposed to issues related to balancing risks
and benefits in situations involving human safety, product liability, environmental
impact, and financial uncertainty. Presentations will be made of risk assessment
studies, public decision processes, and methods for describing and making deci-
sions about the societal risks associated with engineering projects. Topics include
probabilistic risk assessment, cost-benefit analysis, reliability and hazard analysis,
decision analysis, portfolio analysis, and project risk management. (Requires
acceptance into the MPD program or permission of instructor). Credit 4

0303-786 Engineering of Systems I
The engineering of a system is an essential aspect of its development that focuses
on the overall concept, performance requirements and behavioral aspects of the
system. This course treats the creation of products, product platforms, and prod-
uct families as systems that create value for both the customer and the enterprise.
Topics include value creation and strategy, product development processes,
translation market requirements to system requirements, functional analysis,
development of the system's architecture, development of platforms and mod-
ules, and concept selection. Students will learn several systems analysis tech-
niques and apply them in a team-based project. (Requires acceptance into the
MPD program or permission of the instructor). Credit 4 (F)

0303-788 Engineering of Systems II
The engineering of a system is an essential aspect of its development that focuses
on the overall concept, performance requirements and behavioral aspects of the
system. This course builds on the concepts discussed in Engineering of Systems
1. Topics include an introduction to computer and software architecture, defining
the structure and work content of the product development organization, refine-
ment and flowdown of requirements to the subsystems, performance and life
cycle trade studies, interface management, robust design, and certification plan-
ning. Students will learn several systems analysis techniques and apply them in
a team-based project. (Requires acceptance into the MPD program or permission
of instructor, and 0303-786). Credit 4 (W)

0303-789 Systems Dynamics
Systems dynamics deals with the time-based behavior and control of nonlinear
systems. This course will introduce the concepts of systemic thinking, nonlinear
dynamics, and control principles as they apply to enterprise issues such as the
product development process, innovation diffusion, product differentiation,
supply chain dynamics, and organizational learning. Topics include causal mod-
els, system archetypes, feedback and feed forward loops, exponential growth,
goal seeking behavior, instability and sensitivity analysis. A continuous time
simulation toll, such as I Think, Stella, or Vensim, will be utilized to model and
analyze the behavior of a variety of enterprise systems. (Requires acceptance into
the MPD program or permission of instructor) Credit 4 (F)

0303-891 Capstone Integrative Project
For the MS program in manufacturing management and leadership (MML). The
purpose of the capstone project is for students to demonstrate integrative appli-
cation of knowledge and skills that they have acquired through the program. A
capstone project will be oriented to the solution of manufacturing management
problems or to technically related processes. Each project will define an actual
problem and solve it, or select and develop a needed process in a manufacturing
firm. Each project must be approved in advance by the capstone coordinator. A
suitable project will be multi-disciplinary or multi-functional in nature and will
have significant impact on one or more competitive capabilities of the organiza-
tion, e.g., quality, lead time, cost, flexibility, or service. Normally, a suitable pro-
ject will constitute the equivalent of one quarter course workload per student. A
suitable project could be larger, however. In these team-based projects the con-
tribution of each team member, as well as overall team performance, will be
assessed. (Requires acceptance into the MML program). Credit 4 (W)
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0303-892, 893 Capstone Research Project
For the MS program in product development (MPD). Students in the MPD pro-
gram must demonstrate intellectual leadership in the field of new product devel-
opment. The general intent of the capstone project is to demonstrate the stu-
dents' knowledge of the integrative aspects of new product development in the
context of a corporate-oriented problem solving research project. The project
should address issues of significance to multiple functions or disciplines and
should draw upon skills and knowledge acquired from various courses and
experience in the program. Students are encouraged to start work on the project
in advance of receiving formal credit during the final two quarters of the pro-
gram. Team-based projects are strongly recommended. (Requires acceptance into
the MPD program). Credit 4 (S)

Mechanical Engineering

0304-710 Fuel Cell Technology
Fuel cell technology is an emerging technology for electric power generation on
demand, and can be used for stationary power generation or for driving vehicles.
Fuel cell, the heart of this technology, is an electrochemical devise that produces
electricity via cell reactions from useful chemical energy stored in fuel. Because
of potentially higher thermal efficiencies and low emissions, fuel cells are con-
sidered for both stationary power plants and automobiles. In this course, after
fuel cell technology basics and operating principles, fuel cell performance will be
briefly described from energy and thermodynamic viewpoints. Subsequently,
four major types of fuel cells will be discussed; polymer electrolyte membrane
fuel cell (PEMFC), phosphoric acid fuel cell (PAFC), molten carbonate fuel cell
(MCFC) and solid oxide fuel cell (SOFC). Modeling of one fuel cell type will be
covered in detail to demonstrate what is involved in design and analysis of sys-
tems and what kind of information and components are needed to make the fuel
cell system to be successful. Subsequently, thermal system design and analysis
will be discussed for an efficient fuel cell system. Finally, most important issues,
limitations and opportunities related to fuel cell systems will be covered for a
cost effective and highly efficient fuel cell power plant. Credit 4

0304-730 Design Project Management
Training for multidisciplinary studies in project management for leadership of
product development and design. Credit 4

0304-743 Control Systems
Introduces the student to the study of linear control systems, their behavior and
their design and use in augmenting engineering system performance. Topics
include control system behavior characterization in time and frequency domains,
stability, error and design. This is accomplished through classical methods that
employ the use of Laplace transforms, block diagrams, feedback control, root
locus, Nyquist plots, and Bode diagrams. A companion laboratory will provide
students with significant hands-on analysis and design experience. (0304-543)
Class 3, Lab 2, Credit 4

0304-758 Engineering Vibrations
This is a course on the theory of mechanical vibrations with an emphasis on
design applications and instrumentation. Fourier analysis techniques, numeri-
cal and experimental analysis and design methods are presented in addition to
theoretical concepts. Vibrations of single-degree of freedom systems are covered
including free damped and undamped motion; harmonic and transient forced
motion including support motion, machinery unbalance, and isolation. Modal
analysis of multi-degree of freedom systems is introduced. In addition to labo-
ratory exercises on vibration instrumentation, an independent design project is
assigned. (0304-543) Class 3, Lab 2, Credit 4

0304-801 Design for Manufacture
This is a required course in the manufacturing option of the master of engi-
neering degree program. The course is offered jointly by the departments of
industrial and manufacturing engineering and mechanical engineering and pre-
sents an overview of the factors influencing product design and the manufac-
turing cycle. Topics include component design and analysis, design for manu-
facturability as well as function and design for manual and automated
assembly. Students will gain hands-on experience with the Boothroyd/
Dewhurst system to quantify design efficiency through a term project. The var-
ious manufacturing processes as they relate to modern trends in DFM are cov-
ered in detail. (Graduate standing) Class 4, Credit 4

0304-810 Introduction to Continuum Mechanics
A rigorous basis for the study of advanced fluid mechanics and theory of elas-
ticity is presented. Cartesian tensors. Analysis of stress and deformation.
Motion of continuous medium. Applications to theory of elasticity, thermoelas-
ticity, viscoelasticity and fluid mechanics. (0304-871) Class 4, Credit 4
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0304-811 Theory of Elasticity/Plasticity
Stress-strain relations and formulation of boundary value problems. State of
plane strain, state of plane stress. Solutions by potentials, Airy stress function.
Torsion of bars with circular, elliptic, rectangular cross-sections. Stresses and
displacements in thick cylinders, disks and spheres. Contact stress problems.
Energy principles. (0304-810) Class 4, Credit 4

0304-816 Finite Elements
This is an introductory course on the modern theory of finite element analysis.
Although the necessary mathematics will be kept to a minimum, the course con-
tent has been designed to provide the skills necessary to write an F. E. program
and to understand the structure and capabilities of commercially available
codes. Applications to problems in structural mechanics, heat transfer and fluid
mechanics. (0304-870, 885) Class 4, Credit 4

0304-820 Advanced Optimal Design
Topics from nonlinear programming as applied to automated optimal design.
Use of penalty functions for the transformation of constrained nonlinear opti-
mization problems. Multivariate pattern and gradient based algorithms. Linear
programming, Quasi-Newton's method, Newton's method and direct methods
for constrained problems. Applications to the solution of practical nonlinear
optimization problems will be required through available software on the main-
frame computer. (0304-871, 874) Class 4, Credit 4

0304-821 Advanced Vibrations
Vibration of discrete multi-mass systems using matrix methods. Normal mode
theory and matrix eigenvalue extraction procedures. Matrix forced response.
Practical examples using two-and-three degrees of freedom. Vibration of con-
tinuous systems. Computer simulations. (0304-758) Class 4, Credit 4

0304-823 Systems Modeling
This course is designed to introduce the student to state-space modeling tech-
niques and response characterization. Both lumped and distributed parameter
systems will be considered. Bond-graph theory will be used extensively. System
performance will be assessed through numerical solution using MATLAB/
Simulink. Traditional closed-form solution methods utilizing Laplace and
Fourier traasforms and transfer functions are also discussed. (0304-543 or equiv-
alent) Class 4, Credit 4

0304-828 Special Topics
In response to student and/or faculty interest, special courses which are of cur-
rent interest and/or logical continuations of regular courses will be presented.
These courses will be structured as ordinary courses with specified prerequi-
sites, contact hours and examination. (Graduate standing) Class 4, Credit 4

0304-830 Introduction to CFD Analysis
This graduate core course covers basic numerical techniques applicable to equa-
tions in fluid mechanics and heat transfer. Numerical methods required for pro-
gramming partial differential equations are introduced. Course work involves
analytical programming and design examples. Commercial software is also
explored. (0304-838, 851) Class 4, Credit 4

0304-831 CFD Applications
This course introduces the students to some of the commercial CFD codes being
used for solving thermal-fluid problems. After an introduction to in-house CFD
codes, students are expected to complete an individual CFD study project
including a written report and a presentation of the results as part of the course
requirements. (0304-830,851) Class 4, Credit 4

0304-833 Heat Exchanger Design
This course presents an overview of the different heat exchangers used in indus-
try including shell-and-tube, plate, tube-fin, and plate-fin heat exchangers.
Analytical modeling of recuperators, regenerators, and transient performance is
also covered. Thermal design methods for designing shell-and-tube and com-
pact heat exchangers are presented. Students are required to carry out a major
design project in the course. (0304-514; 0304-550 or 851) Class 4, Credit 4

0304-834 Boiling & Condensation
This course provides a basic understanding of the phase change phenomena
associated with boiling and condensation heat transfer. This knowledge is
applied in the design of industrial systems such as evaporators, condensers and
distillation columns. Students are required to undertake a major design project
in the course. (0304-514, 550) Class 4, Credit 4

0304-835 Grid Generation
This graduate elective course introduces modern topics in the theory of grid
generation techniques. Although the primary focus will be on the topics of ther-
mal/fluid sciences, the applicability of the theory holds in other fields of inter-
est as well. Topics include algebraic and elliptic grid generation, structured and
unstructured grids, and boundary element methods. Some commercially avail-
able software will be introduced. (0304-830) Class 4, Credit 4

0304-838 Ideal Hows
This graduate core course covers the fundamental topics in the theory of aero-
dynamics and high speed flows. The course discusses modern aerodynamic
applications in the areas of wing and airfoil design, wind tunnel testing and
compressible flows. (0304-415) Class 4, Credit 4

0304-840 Signal Processing
This course introduces the student to discrete-time signal processing funda-
mentals, analog-to-digital conversion, and computer-based data analysis.
Analytical mathematical developments are supplemented with hands-on com-
puter-based laboratory and homework assignments that promote practical
understanding. Topics covered include continuous-time and discrete time con-
volution, correlation, Fourier transformation, and power spectral estimation.
Coverage includes the DFT, FFT, z-transform, autocorrelation and cross correla-
tion functions, and an introduction to statistical data processing via ARMA
models for spectral estimation. (0304-870) Class 4, Credit 4

0304-842 System Identification
This course introduces the student to continuous-time and discrete-time identi-
fication from input-output data series. Practical aspects of the "synthesis" of
system character will involve data conditioning, analog-to-digital conversion,
and computer-based system analysis using MATLAB. Analytical mathematical
developments are supplemented with hands-on computer-based laboratory
and homework assignments that promote practical understanding. Topics cov-
ered include system response functions, non-parametric and parametric model
estimation, model definition and validation, and system response prediction;
builds on topics covered in 0304-840, Signal Processing, and supplements this
material as appropriate. (0304-823, 840) Class 4, Credit 4

0304-844 Nonlinear Dynamical Systems
This course is an introduction to nonlinear systems theory and is intended for
students in engineering and the physical sciences. Non-linear systems are clas-
sified and analyzed using both analytical and computational methods. The
emphasis is on the stability and bifurcation theory of discrete and continuous
nonlinear systems. Specific examples from mechanics and other areas are dis-
cussed in detail. (0304-870) Class 4, Credit 4

0304-846 Modal Testing & Signal Processing
This course covers the important aspects of obtaining good modal data so that
the natural frequencies, damping ratios, and mode shapes of a structure can be
determined. Signal processing as applied to modal analysis will be covered
including the auto- and cross-correlation functions, Fourier series and trans-
forms, sampling and filtering and DFT/FFT theory. Transducers, excitation
methods and commonly used practices in setting up a modal test will be dis-
cussed. Curve fitting techniques to extract modal parameters such as SDOF,
MDOF, orthogonal polynomial and time domain will be covered. (0304-758)
Class 4, Credit 4

0304-848 Special Topics: Thermo Fluid
In response to student and /or faculty interest, special courses that are of current
interest and/or logical continuation of regular courses will be presented. These
courses will be structured as ordinary courses with specified prerequisites, con-
tact hours and examination. A listing of topics for special courses is found at the
end of this section. (Graduate standing) Class 4, Credit 4

0304-851 Convective Phenomena
This course introduces the student to the flow of real incompressible fluids. The
differential approach is used to develop and solve the equations governing the
phenomena of mass, momentum, and heat transfer. The material in the course
provides the necessary background for a study of computational fluid dynam-
ics. (0304-415,514) Class 4, Credit 4

0304-852 Advanced Turbomachinery
This course introduces the student to some of the advanced topics in turboma-
chinery. Topics include airfoil theory, two-and three-dimensional flow analysis
in radial and axial turbomachines, and turbomachinery flow stability character-
istics. Students are expected to do a design project using FLUENT computa-
tional fluid dynamics code. (0304-550,652) Class 4, Credit 4



0304-864 Production Tool Design
This is a course in the core group, CAD, of the manufacturing engineering
option in the master of engineering degree program. Design of production tool-
ing, jigs and fixtures for the economical manufacture of modern parts is covered
in detail. The student must do research in current publications, and complete
and present a project. Project selection can usually be arranged to incorporate
an assembly of parts from the student's normal work. There will be field trips
to local specialty firms. (Graduate standing) Class 4, Credit 4

0304-865 Computer Implementation
This is a course in the core group, CAD, of the manufacturing engineering
option in the master of engineering degree program. It emphasizes the applica-
tion of the finite element method to problems in the area of static and dynamic
structural analysis, heat transfer, and analogous solution. A standard commer-
cial software package is used for these applications where the general structure,
operating characteristics and use of a complex program are presented. Topics
include the finite element method; shape factors, element formulation, and the
element library; program sequencing; general modeling methods (loads, con-
straints, material factors, mesh generation, interactive graphics, model condi-
tioning); convergence, error analysis and the "patch” test, vibration and heat
transfer analysis, and analogous analysis such as acoustics, illumination, etc..
(0304-816) Class 4, Credit 4

0304-870 Mathematics for Engineers I
A concise introduction to the concepts of matrix and linear algebra, including
determinants, eigenvalues, systems of linear equations, vector spaces, linear
transformations, diagonalization, orthogonal subspaces and the Gram-Schmidt
orthonormalizing procedures. The use of complex exponentials in differential
equations is introduced. Fourier series, Laplace and Fourier Transforms are also
presented. (Graduate standing) Class 4, Credit 4

0304-871 Mathematics for Engineers II
Topics covered are orthogonal functions including Fourier Series, Fourier
Integrals, Bessel functions, Legendre Polynomials, Sturm-Liouville problems
and eigenfunction expansions; an introduction to calculus of variation includ-
ing problems with constraints; vector analysis including the directional deriva-
tive, the gradient, Green's Theorem, the Divergence Theorem and Stokes'
Theorem; Laplace transform methods. (Graduate standing) Class 4, Credit 4

0304-872 Analytical Mechanics
This is a course on advanced dynamics and variational methods. Newtonian
vector mechanics and energy formulations are applied to two- and three-dimen-
sional problems involving discrete and continuous dynamical systems. The con-
cepts of virtual work, Hamilton's principle, and Lagrange's equations are thor-
oughly covered. Vibrations and multi-body systems are emphasized. The
course also includes an introduction to the calculus of variations. (0304-543,871)
Class 4, Credit 4

0304-874 Numerical Analysis
This course emphasizes the development and implementation of methods avail-
able to solve engineering problems numerically. Specific topics include root
finding for algebraic and transcendental equations, systems of linear and non-
linear equations, interpolation of numerical data and curve fitting, numerical
differentiation and integration, ordinary and partial differential equations,
including initial and boundary value problems. (0304-870) Class 4, Credit 4

0304-875 Advanced Aerodynamics
This course covers the fundamental topics of aerodynamics and high speed
flows. It discusses modern aerodynamic applications in the areas of wing and
airfoil design, wind tunnel testing, and compressible flows. (0304-550, 675)
Class 4, Credit 4

0304-877 Internship
This course number is used by students in the master of engineering degree pro-
gram for earning internship credits. The actual number of credits is to be deter-
mined by the student's faculty adviser and is subject to the Graduate Committee
of the College of Engineering. Credit variable

0304-880 Independent Study
An opportunity for the advanced student to undertake an independent investi-
gation in a special area under the guidance of a faculty member. A written pro-
posal is to be forwarded to the sponsoring faculty member and approved by the
department head prior to the commencement of work. (Graduate standing)
Credit variable (maximum of 4 credits per quarter) (every year, F, W, S, SU)
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0304-885 Advanced Mechanics of Solids
This course extends the student's knowledge of stressed mechanical compo-
nents covered in Mechanics of Materials and lays the foundation for a follow-on
course in finite elements. The basic relationships between stress, strain, and dis-
placements are covered in more depth. Stress and strain transformations, plane
elastic problems, and energy techniques are covered. Topics from Advanced
Strength of Materials include beam bending and torsion problems not covered
in Mechanics of Materials. (0304-347) Class 4, Credit 4

0304-888 Project with Paper
The student must demonstrate an acquired competence in an appropriate topic
within mechanical engineering. The topic is chosen in conference with a faculty
adviser. The work may involve an independent research and /or a design pro-
ject and/or a literature search with a demonstration of acquired skill. A written
paper, approved by the adviser and the department, and an oral presentation of
the work are required. Credit 3 (F, W, S, SU)

0304-890 Research & Thesis
In conference with an advisor, a topic is chosen. Periodic progress reports and a
final written document with an oral examination are required, (four of the five
graduate core courses) Credit variable (5 to 9 credits total) (F, W, S, SU)

Microelectronic Engineering

0305-701 Microelectronics I
The rapid growth of the integrated circuit (IC) industry has led to the emergence
of microelectronic process engineering as a new discipline. This course intro-
duces the beginning graduate students to the fabrication of solid-state devices
and integrated circuits. The course presents an introduction to base electronic
components and devices, layouts, unit processes common to all IC technologies
such as substrate preparation, oxidation, diffusion and ion implantation. The
course will focus on basic silicon processing. The students will be introduced to
process modeling using a simulation toll such as SUPREM. Associated is a lab,
0305-741, for on-campus section (01) and a graduate paper for distance learning
section (90). Class 4, Credit 4 (F)

0305-702 Microelectronics II
The fundamental silicon-based processing that includes state-of-the-art issues
such as thin oxide growth, atomistic diffusion mechanisms, advanced ion implan-
tation and rapid thermal processing (RTP). Physical vapor deposition (PVD) to
form conductive and insulating films is introduced. These topics are essential for
understanding the fabrication of modern ICs. Computer simulation tolls (i.e.,
SUPREM) are used to model processes, build device structures, and predict elec-
trical characteristics, which are compared to actual devices that are fabricated in
the associated laboratory, 0305-742, for on-campus section (01) and a graduate
paper for distance learning section (90). (0305-701) Class 4, Credit 4 (W)

0305-703 Microelectronics III
This course focuses on the deposition and etching of thin films of conductive
and insulating materials for IC fabrication. A thorough overview of vacuum
technology is presented to familiarize the student with the challenges of creat-
ing and operating in a controlled environment. Chemical vapor deposition
(CVD) and electroplating technologies are discussed as methods of film deposi-
tion. Plasma etching and chemical mechanical planarization (CMP) are studied
as methods for selective removal of materials. Applications of these fundamen-
tal thin films processed to IC manufacturing are presented. Associated is a lab,
0305-743, for on-campus section (01) and a graduate paper for distance learning
section (90). Class 4, Credit 4 (S)

0305-721 Microlithography Materials & Processes
Covers the chemical aspects of microlithography and resist processes. The chem-
istry of positive (novolac-based) and chemically amplified resist systems will be
studied. Topics include the principles of photo polymerization, including syn-
thesis, photo absorption and emission, processing technologies and methods of
process optimization. Also advanced lithographic techniques and materials,
including multi-layer techniques for BARC, TARC, and silylation are applied to
optical lithography. Associated is a lab, 0305-751, for on-campus section (01) and
a graduate paper for distance learning section (90). Class 4, Credit 4 (F)



82  College of Engineering

0305-722 Microlithography Systems
A course covering the physical aspects of lithography. Image formation in opti-
cal projection, optical proximity, and high-energy systems (DUV/VUYV,
e-beam/SCAPEL, X-ray, and EUV) are studied. Fresnel diffraction, Fraunhofer
diffraction, and Fourier optics are utilized to understand diffraction-limited
imaging processes. Topics include illumination, lens parameters, image assess-
ment (resolution, alignment and overlay), phase-shift masking, and resist inter-
actions. Lithographic systems are designed and optimized through use of mod-
eling and simulation packages. Current status of the practical implementation
of advanced technologies in industry as well as future requirements will be pre-
sented. Associated is a lab 0305-752 for on campus section (01) and a graduate
paper for distance learning section (90). Class 4, Credit 4 (S)

0305-731 Microelectronics Manufacturing 1
A course in CMOS manufacturing. Topics include CMOS process technology,
work in progress tracking, CMOS calculations, process technology, long chan-
nel and short channel MOSFET, isolation technologies, back-end processing and
packaging. Associated is a lab 0305-761 for on campus section (01) and a grad-
uate paper for distance learning section (90). Class 4, Credit 4 (W)

0305-732 Microelectronics Manufacturing II
A course in CMOS manufacturing. Topics include query processing, measuring
factory performance, factory modeling and scheduling, cycle time management,
cost of ownership, defect reduction and yield enhancement, reliability, 6 sigma
manufacturing, process modeling and RIT's advanced CMOS process.
Associated is a lab 0305-762 for on campus section (01) and a graduate paper for
distance learning section (90). Class 4, Credit 4 (S)

0305-741 Microelectronics I Lab
The course consists of conducting a basic metal gate PMOS process in the RIT
clean room facility to fabricate and test a PMOS integrated circuit test chip.
Laboratory work provides an introduction to basic IC fabrication processes and
safety. To be taken concurrently with 0305-701-01. Lab 3, Credit 0 (F)

0305-742 Microelectronics II Lab
A bipolar IC process is conducted to build and test a variety of bipolar devices. The
process employs ion implantation. Extensive use of CAE tools such as SUPREM is
involved. To be taken concurrently with 0305-702-01. Lab 3, Credit 0 (W)

0305-743 Microelectronics III Lab
This laboratory course complements the lecture material presented in 0301-703.
Each of the topics covered in 0301-703 has a designed laboratory to give students
practical, hands-on experience with thin film processing equipment. The specific
laboratories include 1) vacuum pump-down and evaporation, 2) dc sputtering,
3) reactive magnetron sputtering, 4) chemical mechanical planarization, 5)
atmospheric pressure chemical vapor deposition, 6) low pressure chemical vapor
deposition, and 7) plasma and reactive ion etching. (0305-703) Lab 3, Credit 0 (S)

0305-751 Microlithography Materials & Processes Lab
Laboratory to be taken concurrently with 0305-721-01. Materials characteriza-
tions and process optimizations will utilize experimental design techniques.
Processes to be studied include development rate monitoring, DUV resists,
BARC, resist silylation and SEM evaluation of imaged resists and etched struc-
tures. Lab 3, Credit 0 (F)

0305-752 Microlithography Systems Lab
Laboratory to be taken concurrently with 0305-722-01. Topics emphasize optical
microlithography modeling, illumination systems, reticle enhancement tech-
niques, alignment, and optimization of image capture related to focus, exposure
and substrate reflectivity. Lab 3, Credit 0 (S)

0305-761 Microelectronic Manufacturing I Lab
The laboratory for this course is the student-run factory. Lot tracking, data col-
lection, lot history, cycle time, turns, CPK and statistical process control are
introduced to the students. Silicon wafers are processed through an entire
CMOS process and tested. Students design unit processes and integrate them
into a complete process. Students evaluate the process steps with calculations,
simulations and lot history, and test completed devices. To be taken concur-
rently with 0305-731-01. Lab 3, Credit 0 (W)

0305-762 Microelectronic Manufacturing II Lab
Laboratory experiences are related to the operation of the student-run inte-
grated circuit factory. Silicon wafers are processed through a complete CMOS
process. To be taken concurrently with 0305-732-01. Lab 3, Credit 0 (S)

0305-770 Independent Study
This course number should be used by students who plan to study a topic on an
independent basis under the guidance of a faculty member. A written proposal
is to be submitted to the sponsoring faculty member and approved by the
department head prior to the commencement of work. Credit variable (maxi-
mum of 4 credits per quarter)

0305-777 Internship
This course number is used to fulfill the internship requirement. The student
must obtain the approval of the department head before registering for this
course. Credit variable

0305-801 Seminar/Research
Weekly seminar series intended to present the state of the art in microelectron-
ics research. Other research-related topics will be presented such as library
search techniques, patent considerations, ethics, small business opportunities,
automated data collection, thesis writing, effective presentations, etc. Required
of all MS microelectronic engineering students for one credit each up to four
credits. After four credits, graduate students are required to register each quar-
ter for no credits. (Graduate standing in MS in microelectronics manufacturing
engineering) Credit 0 to 1 (, W, S)

Defect Reduction, Yield Enhancement,

& Reliability of Integrated Circuits
Successful IC manufacturing must detect defects (the non-idealities that occur in
a process), eliminate those defects that preclude functional devices (yield
enhancement), and ensure functionality for up to ten years of use in the field (reli-
ability). This course surveys current CMOS manufacturing to compile a list of crit-
ical parameters and steps to monitor during manufacturing. This survey is fol-
lowed with an in-depth look at the theory and instrumentation of the tools
utilized to monitor these parameters. This tool set includes optical instrumenta-
tion, electron microscopy, surface analysis techniques, and electrical measure-
ments. Case studies from industry and prior students are reviewed. Students are
required to perform a project either exploring a technique not covered in class, or
applying their course knowledge to a practical problem. (0305-560, 0305-701).
Class 4, Lab 0, Credit 4 (F)

0305-830

0305-840 Advanced Process & Device Simulation
A senior graduate level course in the application of simulation tools for design
and verification of microelectronic processes and operation of semiconductor
devices. Technology CAD tools include MicroTec and Silvaco (Athena/Atlas)
process / device simulators, as well as other simulation tools for specific processes,
and math programs that can be used for custom simulation. Various models that
describe front-end silicon processes are explored emphasizing the importance of
complex interactions and 2D effects, as devices are scaled deep submicron. In-
cludes laboratory exercises on simulation and modeling (0305-560,0305-701,702)
Class 3, Lab 3, Credit 4

0305-850 Advanced CMOS Front-End Processing
This course consists of an in-depth study of principles and practice of scaling-dri-
ven CMOS front end processing. Front-end processing involves steps up to the
fabrication of active devices that include wells, isolation, gate insulator, gate elec-
trode, source/drain formation and channel engineering. Many device effects
observed in sub micron MOSFETs are impacted by the process technology used
to fabricate them. Some of such effects include small dimension effects, punch-
through, threshold adjustment, latch up, gate leakage, gate depletion effects, and
transient enhanced diffusion. MOSFET structures, materials, and process tech-
nology developed to combat these effects are studied. Emphasis is given to the
underlying principles involved in the device design and fabrication methods for
the state-of-art and futuristic devices. It is also aimed to introduce and explain to
students the Semiconductor Industry Association (SIA) International Technology
Roadmap for Semiconductors (ITRS) for front-end processes. (0305-560, 0305-
701, 702, 703) Class 4, Lab 0, Credit 4 (S)

0305-860 Advanced CMOS Back-End Processing
This course consists of an in-depth study of principles of scaling-driven CMOS
back-end processing. Discussion on back-end processing includes issues such as
interconnect delay, electromigration, stress migration, and interconnect reliability.
The technology of multilevel interconnect is discussed that includes AI-W metal-
lization, copper damascene processes, diffusion barriers, and interlevel
dielectrics. It is also aimed to introduce and explain to students the Semi-
conductor Industry Association (SIA) International Technology Roadmap for
Semiconductors (ITRS) for back-end processes. (0305-560, 0305-701, 702, 703)
Class 4, Lab 0, Credit 4 (S)



0305-870 Introduction to Microsystems
This course will provide an introduction to the world of Microsystems. Topics
include an overview of the field; fundamental physical issues such as scaling,
actuation mechanisms, and sensing mechanisms; basic principles of mechanical
engineering; microsystem-specific fabrication processes and process strategies;
canonical microsystem device types; lumped parameter modeling and simula-
tion; and packaging. The accompanying laboratory will explore a variety of unit
operations and the construction of canonical devices. A key goal of the course is
to provide the student with enough background to independently read, learn
from, and analyze the microsystems literature. Class 3, Lab3, Credit 4 (W, S)

0305-890 Special Topics
This is a variable-credit, variable special-topics course that can be in the form of a
regular course. Some of the topics are electronic properties of materials, com-
pound semiconductors and devices, and quantum devices. Class 4, Lab 0, Credit 4

0305-899 Thesis
The master's thesis in microelectronic engineering requires the student to pre-
pare a written thesis proposal for approval by the faculty; select a thesis topic,
adviser and committee; present and defend thesis before a thesis committee;
submit a bound copy of the thesis to the library and to the department; prepare
a written paper in a short format suitable for submission for publication in a
journal; complete course work and thesis within a seven-year period; register
for one credit of Continuation of Thesis each school term (except summer quar-
ter) after the 45 credits required for the master's degree until the thesis is com-
pleted. (Graduate standing in MS in microelectronic engineering) Class 0, Lab 0,
Credit variable 6 to 12 (typically 9) (F, W, S, SU)

Quality and Applied Statistics

0307-701 Statistical Concepts
A service course designed for those not majoring in statistics that emphasizes
statistical thinking instead of mathematical manipulations. This is a concept-
based introduction to the subject. Topics include sampling and experimentation,
methods of displaying and summarizing data, probability, correlation, and for-
mal statistical reasoning. This course is given as a distance learning course only.
It does not count as credit for, and is not a prerequisite for, either the advanced
certificate or the MS degree. Credit 4

0307-711 Fundamentals of Statistics I
For those taking statistics for the first time. Topics: organizing observed data for
analysis, insight, and understanding of variability; learning to understand prob-
ability as the science of uncertain events; concepts of random variables and their
associated probability models; meaning and practical use of the central limit
theorem. This course does not count as credit for either the advanced certificate
or the MS degree. (Consent of department) Credit 3 or 4
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0307-712 Fundamentals of Statistics II
Continuation of 0307-711. Topics: concepts and strategies of statistical inference
for making decisions about populations on the basis of sample evidence; tests
for independence and for adequacy of a proposed probability model; separation
of total variability of a system into indentifiable components through analysis
of variance; regression and correlation models for studying the relationship of a
response variable to one or more predictor variables. This course does not count
as credit for either the advanced certificate or the MS degree. (0307-711 or con-
sent of department) Credit 3 or 4

0307-721 Statistical Process Control
A practical course designed to provide in-depth understanding of the principles
and practices of statistical process control. Topics include statistical concepts
relating to processes, Shewhart charts for measurement and attribute data,
CUSUM charts, EWMA charts, measures of chart performance, tolerances, spec-
ifications, process capability studies, short-run control charts. (0307-712 or con-
sent of department) Credit 3 or 4

0307-731 Statistical Acceptance Control
How to apply modern process-oriented sampling plans to assess performance of
product and processes. Topics include single, double, multiple and sequential sam-
pling plans, variables sampling, techniques for sampling continuous production,
skip-lot plans, chain plans, AOQL schemes, AQL sampling systems and recent
contributions to literature. (0307-712 or consent of department) Credit 3 or 4

0307-742 Statistical Computing
A course in statistical computing using MINITAB (one credit) and SAS (two
credits) statistical software. The course will cover basic procedures; the creation,
manipulation and analysis of data; graphics; and macros. (0307-712 or consent
of department) Credits 1,2 or 3

0307-751 Math for Statistics
This is a survey of mathematical tools of some of the more mathematically rig-
orous statistics courses of the MS program. The topics include partial and
higher-order differentiation, various methods of integration, the gamma and
beta functions, and a brief overview of linear algebra, all in the context of appli-
cation to statistics. (The course assumes calculus prerequisites for the program
have been met; it is not a substitute for the program'’s calculus requirements.)
(0307-712) Credit 3

0307-762 Reliability Management
This course reveals many of the management tools used in the aerospace indus-
try, introducing reliability as a scientific discipline to be implemented in an
industrial setting. Topics include introduction to reliability, maintainability and
testability; reliability requirements, definitions, program planning; methods
used for vendor selection and surveillance; reliability testing, screening and
burn in; failure definitions, reporting, analysis, classification; reliability accep-
tance testing, qualification testing; software reliability / software quality; relia-
bility growth models. (0307-712) Credit 3

0307-770 Design of Experiments for Engineering & Science
This course covers the fundamentals of the logical and economical approach to
the design and analysis of engineering, scientific and industrial experiments. It
integrates the essential organizational aspects of experimentation with proven
statistical approaches. Designs covered include the two-level factorial and frac-
tional factorial, response surface designs (CCD), blocking designs when ran-
domization is restricted, nested designs to uncover sources of variation. The
appropriate analysis methods complement the designs. Simulation modeling
and robust design show the power and applicability of the information derived
from the designed experiments. This course is intended for non-EQAS students.
It does not count as credit for either the advanced certificate or the MS degree.
(1016-314,1016-351,1016-391, or 0307-712 or equivalent) Credit 4

0307-781 Quality Management
This course focuses on ASQ's certified quality manager body of knowledge and
introduces process improvement methodologies, including the Six-Sigma
framework. Topics include quality standards and awards, organization for qual-
ity, customer satisfaction, continuous improvement, team management, quality
costs, project management, process improvement methodologies. (Consent of
department) Credit 3 or 4
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0307-782 Quality Engineering
This course, in conjunction with 0307-781, covers the non-statistical elements in
ASQs certified quality engineer body of knowledge. Topics include quality
philosophies, elements of a quality system, quality planning, supplier manage-
ment, quality auditing, quality and management tools, process and material
control, measurement systems, and safety and reliability. (Consent of depart-
ment) Credit 3 or 4

0307-784 Statistical Consulting
This course prepares students for real-world use of the analytical and planning
tools learned in other courses, with the assumption that the consultant will gen-
erally be a company employee. Students role-play clients and consultants uti-
lizing videotaped simulated interviews to encourage class discussion. Topics
include the psychology of statistical consulting, report writing, lecture note
preparation, database search, the business aspects of consulting, and proposal
writing. A major team project integrates the learning. (0307-802) Credit 3

0307-801 Design of Experiments I
How to design and analyze experiments with an emphasis on industrial applica-
tions. Topics include the role of statistics in scientific experimentation, completely
randomized designs, randomized complete block designs, nested designs, Latin
square designs, incomplete block designs, general factorial designs, split-plot
designs. (0307-712) Credit 3 or 4

0307-802 Design of Experiments II
Continuation of 0307-801. Topics include two-level factorial and fractional-fac-
torial designs, three-level designs, response surface designs, evolutionary oper-
ation (EVOP). (0307-801) Credit 3 or 4

0307-803 Design of Experiments III
A continuation of the DOE sequence covering more advanced but applied top-
ics and providing a strong foundation for handling complex and non-standard
situations. Topics include design and analysis of general, complete balanced de-
signs, including continued study of variance components, mixed models, split-
plot, and arbitrarily complex "no-name" designs; restricted and unrestricted
forms of the model; design and analysis of general unreplicated designs; opti-
mal designs for nonstandard situations, using D-optimality and related criteria;
generalized linear models. (0307-802,0307-841) Credit 3

0307-821 Theory of Statistics I
A core offering, this course introduces the student to the fundamental principles
of statistical theory while laying the groundwork for study in the course sequel
and future reading. Topics include classical probability, probability mass/den-
sity functions, mathematical expectation (including moment-generating func-
tions), special discrete and continuous distributions, and distributions of func-
tions of random variables. (1016-253,0307-712 or equivalent) Credit 3

0307-822 Theory of Statistics II
Building on foundations laid in the first course, this second course in statistical
theory answers some of the "How?" and "Why?" questions of statistics. Topics
include the sampling distributions and the theory and application of point and
interval estimation and hypothesis testing. (0307-821) Credit 3

0307-824 Probability Models
An introduction to stochastic processes, this course is intended to encourage a
greater appreciation of statistical theory, while at the same time more fully
enabling students to read, understand and even contribute to statistical jour-
nals. Topics include Poisson processes and their relationship to uniform, expo-
nential, gamma and beta distributions; the basics of queuing theory; and dis-
crete-time Markov chains. Characteristic functions using Taylor series to
approximate the mean and variance of functions of one or more random vari-
ables are among miscellaneous topics. (0307-821) Credit 3

0307-830 Multivariate-Analysis Theory
Multivariate data are characterized by multiple responses. This course concen-
trates on the mathematical and statistical theory that underlies the analysis of
multivariate data. Some important applied methods are covered. Topics include
matrix algebra, the multivariate normal model, multivariate t-tests, repeated
measures, MANOVA and principal components. (Basic matrix algebra, 0307-
712,0307-801 is useful; 0307-822 is recommended.) Credit 3

0307-831 Multivariate-Analysis Application
This course includes some theory, but concentrates on the applications of mul-
tivariate analysis methods. The course relies heavily on the use of computer
software. Topics include principal components, factor analysis, canonical corre-
lation, discriminant analysis, cluster analysis and scaling. (0307-712,0307-830 is
useful.) Credit 3

0307-834 Multivariate Statistics for Imaging Science
This course introduced multivariate statistical techniques and shows how they
are applied in the field of Imaging Science. The emphasis is on practical appli-
cations, and all topics will include case studies from imaging science. Topics
include the multivariate Gaussian distribution, principal components analysis,
singular value decomposition, orthogonal subspace projection, cluster analysis,
canonical correlation and canonical correlation regression, regression, multi-
variate noise whitening, least squares energy minimization, and signal-to-noise
optimization with generalized eigenvector (matched filter). This course is
intended for students from the Imaging Science department. It does not count
as credit for either CQAS advanced certificates or the CQAS MS degree. (Basic
matrix algebra; 0307-712 or equivalent; 0307-841 or equivalent) Credit 4

0307-841 Regression Analysis I
A course that studies how a response variable is related to a set of predictor vari-
ables. Regression techniques provide a foundation for the analysis of data from
designed experiments. Topics include happenstance versus designed experi-
ments, simple linear regression, the matrix approach to simple and multiple lin-
ear regression, analysis of residuals, transformations, weighted least squares.
(0307- 712; 0307-801 is useful.) Credit 3 or 4

0307-842 Regression Analysis II
A continuation of 0307-841. Topics include dummy variables, orthogonal polyno-
mials, selection of best linear models, regression applied to analysis of variance
problems, nonlinear estimation, and model building. (0307-841) Credit 3 or 4

0307-851 Nonparametric Statistics
The emphasis of this course is on how to analyze certain designs when the nor-
mality assumption cannot be made, with an emphasis on applications. This
includes certain analyses of ranked data and ordinal data. The course provides a
review of hypothesis testing and confidence-interval construction. Topics include
sign and Wilcoxon signed-rank tests, Mann-Whitney and Friedman tests, run
tests, chi-squares tests, rank correlation, rank order tests and Kolmogorov-
Smimov statistics. (0307-801) Credit 3

0307-856 Interpretation of Data
How to use statistics in troubleshooting processes and interpreting data. Topics
include coordination of use of statistical measures, employing control charts in
data analysis, outlier tests, analysis of small-sample data, narrow-limit gauging,
analysis of means for variables and attributes data, identification of assignable
causes. (0307-801) Credit 3

0307-862 Reliability Statistics I
A methods course in statistical aspects of reliability. Topics include applications
of normal, log-normal, exponential and Weibull models to reliability problems;
censored data; probability and hazard plotting; series systems and multiple-fail-
ure modes; strength and stress models; maximum likelihood estimation; intro-
duction to accelerated-life models and analysis. (1016-252 or equivalent, 0307-
801, 0307-822 and 0307-841) Credit 3

0307-863 Reliability Statistics II
A continuation of Reliability Statistics I. Topics include demonstration testing,
accelerated life tests, systems reliability, competing risks, bum-in, reliability
growth, and introduction to repairable systems. Some topics introduced in
Reliability Statistics I are covered in more depth. (0307-862) Credit 3

0307-864 Advanced Acceptance Sampling
An advanced course in the utilization of process oriented sampling plans in
modem quality control. Topics include basis of acceptance sampling, Mood's
theorem, attributes plans, variables plans for process parameters and proportion
nonconforming, sampling schemes including Dodge-Romig and ANSI/
ASQC Z1.4, plans for special applications, rectification and continuous proce-
dures, cumulative results plans, compliance sampling, reliability sampling,
administration of acceptance control. (0307-731) Credit 3

0307-865 Repairable Systems
Most reliability courses and texts cover techniques that are only applicable to
items that are non-repairable. This course is intended to clarify some common
misconceptions about repairable systems and provide techniques that are ap-
propriate for use in systems that are improving or degrading with age. Topics
include review of probability concepts, stochastic processes applied to re-
pairable systems, misconceptions about repairable systems, statistical analysis
of repairable systems failure data, reliability growth models, tests for reliability
growth or deterioration, examples and case studies, Cox's proportional hazard
model. (0307-862 and 0307-824) Credit 3



0307-867 Decision Making with Bayesian Methods
This course covers essential ideas in statistical decision analysis. Topics include
how to make the best decision under conditions of uncertainty; utilities, risk,
and decision diagrams; Bayesian philosophy and methods; assessment of prob-
abilities. (0307-712) Credit 3

0307-871 Application Survey Design/Analysis
This course is an introduction to sample survey design and analysis in many
fields of applications, with emphasis on practical aspects of survey methodol-
ogy. Topics include sampling population elements; random, stratified, ratio,
cluster, systematic and two-stage cluster sampling; wildlife populations; ques-
tionnaires; sample sizes. (0307-712) Credit 3

0307-873 Time Series Analysis/Forecast
The course develops statistical methods in modeling and forecasting of time
series data with emphasis on model identification, model fitting and diagnostic
checking. Topics include survey of forecasting methods, regression methods,
moving averages, exponential smoothing, seasonality, analysis of forecast errors,
Box-Jenkins models, transfer function models. (0307-841) Credit 3 or 4

0307-874 Stochastic Process Control
The aim of statistical process control is to detect process instability, find its cause,
and eliminate it. In contrast, stochastic (or engineering, or automatic) process
control (APC) is designed to automatically react to process instability by adjust-
ing the process back to target. This course shows how to build empirical models
to develop control algorithms to design robust process-adjustment schemes.
Topics include interface between SPC and APC; transfer functions; fundamentals
of APC, such as feedback control, feedforward control, comparison to classical
feedback control approaches (including PID controllers), advanced APC topics.
(0307-873) Credit 3 or 4

0307-875 Empirical Modeling
A course in model building based on the application of empirical data gathered
through appropriate experimental design and analyzed through regression tech-
niques. Topics: choosing the appropriate response variable; psychometric scaling;
experimental design methods, including response surface and methods of steep-
est ascent/descent, deconfounding methods in fractional-factorial designs. A
major project involves the development of a product from initial market research
through specification setting via experimental design, and manufacturing quality
assurance through process simulation. (0307-802 and 0307-841) Credit 3

0307-880 Design/Analysis of Mixture Experiments
Mixture experiments, those in which the response depends only on the propor-
tion of the components added and not their actual amount, are used widely in
the chemical, material-science, food-science and related fields. Topics include
unconstrained designs; models, canonical polynomials; constrained regions,
pseudocomponents, multiple constraints, algorithms for constrained regions;
major/minor components; analysis of mixture experiments, including effects
and response traces; mixture-amount designs; mixture-process-variables
designs; design optimality. (0307-802, 841) Credit 3

0307-883 Quality Engineering by Design
This course introduces the Taguchi approach to off-line quality control including
loss function, signal-to-noise utility function, parameter design and tolerance
design leading to improved products and processes at lower costs. During the
presentations of the Taguchi concepts, full attention is given to the controversial
aspects of these methods, the basis for the controversies, and alternatives to the
methods that follow better statistical protocol. Students get to see the power of
robust design in a set of carefully constructed exercises that illustrate the major
components of parameter design and tolerance design. (0307-802) Credit 3

0307-886 Sample Size Determination
This course presents procedures to determine the proper sample size needed for
the most commonly applied statistical methods. Topics include confidence
intervals and hypothesis tests for the parameters of applied distributions and
approximations to distributions. Sample size determination for designed exper-
iments is covered extensively. (0307-802) Credit 3

0307-889 Independent Study Project
Credit will be assigned at the discretion of the candidate's adviser and will
depend on the character and involvement of the project. A written proposal set-
ting forth the character and procedures involved will be required of the candi-
date and may be modified at the discretion of the candidate's adviser before
approval is given to proceed. Credit 1,2,3,6 or 9
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College of Imaging Arts and Sciences

Joan Stone, Dean

The College of Imaging Arts and
Sciences offers the most comprehensive
graduate imaging programs in the
world, encompassing design, science,
technology, engineering, management,
crafts and fine arts. The college is a
diverse, world-class collaboration of six
schools: the School of Art, School of

PROGRAMS

MASTER OF FINE ARTS IN
IMAGING ARTS:
Photography
Computer Animation
Film/Video Production

MASTER OF FINE ARTS:

Ceramics and

Ceramic Sculpture
Cortiputer Graphics Design
Fine Arts Studio (Painting,
Printmaking, Sculpture)
Glass and Glass Sculpture
Graphic Design

Industrial Design

Medical Illustration
Metals/Jewelry Design
Woodworking and
Furniture Design

MASTER OF SCIENCE FOR
TEACHERS

Art Education

MASTER OF SCIENCE:

Graphic Arts Systems
Graphic Arts Publishing
Printing Technology

Online learning option available

Design, School for American Crafts,

School of Photographic Arts and Sciences,

School of Film and Animation, and
School of Print Media. Its scope gives
students a perspective that can be found
nowhere else—a place where students
create fine art using centuries-old meth-
ods and push the edges of digital creativ-
ity. At no other university can you
explore so many different aspects of the
imaging fields to such a level of profes-
sional excellence. In addition, RIT, as a
career-oriented university, offers expertise
in the professional aspects of running a
studio or gallery.

RIT's world-class faculty are noted for
their excellence, from creating award-
winning sculptures and visual commu-
nications to receiving international
recognition as innovators in their fields.
They excel in the practice of their profes-
sion, using state-of-the-art equipment
and studio facilities that can support
both course work and research. Their
role as mentors is evidenced in the
national awards won by their students.
In 1996, for example, graduate students
in the college received the prestigious
Graduate Film Honorarium of the
Princess Grace Award; a computer
graphics design alumnus was awarded
a Golden Globe in 1997; and an emerg-
ing filmmaker was awarded the overall
grand prize in the Adobe Flash Point
Student Design Contest for multimedia
projects. Students also received a "final-
ist" designation in the People's Choice
Awards at the Macromedia International
User Conference and Exhibition. An
industrial design student received an
award from Volvo of North America for
his winning child car seat in the Design
for Automobile Safety Competition at
the 2000 World Traffic Safety Symposium.
Fourteen woodworking alumni and
faculty are featured in the prestigious
Design Book Seven produced by Fine
Woodworking magazine.

With this practical, professional
experience, graduates' success upon
employment is excellent. Their achieve-
ments represent what our programs are
about: excellence through exploration
and experimentation.

Master of Fine Arts
Degrees

The MFA is a professional, terminal
degree for artists, designers, craftsper-
sons, animators, photographers, and
filmmakers. Those seeking the graduate
degree desire to leave a lasting impres-
sion on their fields by devotion to their
work, high standards of discipline,

and educational ideas. Students who
possess a baccaluareate degree will
develop expertise in their major area
and in related fields under the guidance
of professionals.

The college sponsors many guest
lectures, seminars, and exhibits
to further encourage personal and
professional growth.

The MFA is generally a two-year,
full-time program that involves the
presentation of a thesis.

General Information

Acceptance for graduate study

Students are admitted to graduate study
by action of the Graduate Committee.
Enrollment in graduate courses does not
constitute admission to the graduate
program, and credit is not given for
courses taken prior to acceptance unless
the grade received in the course is a "B"
or higher; in such a case the student, if

Graduate students in art, design and crafts can
earn either the master of fine arts or the master
of science in teaching degree.



admitted to graduate study, may peti-
tion for a grant of credit, but not in
excess of 12 quarter credit hours.

A student may be admitted who needs
additional undergraduate study require-
ments. This study will be structured for
breadth or increased performance in
areas designated and will be determined
at the time of acceptance.

Such prerequisites must be satisfied as
defined in the letter of acceptance, which
applicants will receive prior to admission
as graduate students. Extended study
may require additional time on campus.

Human Gross Anatomy and biology
or equivalent content is necessary for the
MFA in medical illustration.

Upon full acceptance into any of the
graduate programs the student is con-
sidered qualified to pursue the degree.
This status would be changed by evi-
dence of poor performance in the pro-
gram. A 3.0 grade point average must be
maintained. A student is accepted into
the program with the understanding of
full-time status unless granted part-time
status at admission.

Admission as a
nonmatriculated student

Students who have a baccalaureate
degree and who wish to take particular
courses may be admitted as nonmatricu-
lated students to courses for which they
are qualified. They may receive graduate
credit, but it may not be submitted to-
ward degree requirements. Students defi-
cient in admission requirements or com-
petence may take undergraduate courses,
as advised, to qualify for admission.

Those coming from foreign countries
where the baccalaureate is not given for
programs in the practice of art may be
admitted to graduate study if the
diploma or certificate received approxi-
mates the standards of the BFA, BA or
BS degrees, and their academic records
and portfolios indicate an ability to meet
graduate standards.

Admission procedure

To apply for admission to graduate study a

student must submit the following items:

e Application: Submit your graduate
application for admission accompanied
by the application fee to the Office of
Graduate Enrollment Services in the
envelope provided in the application
packet. When making your program
choice, do so by indicating the major
on page six of the application.
Applicants should indicate for which
degree they are applying: the master of
fine arts (MFA) or master of science in
teaching (MST)

Some programs are sequential in
nature and begin in fall quarter only.*
Art education is a full-time program
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offered only during the regular three
quarters of the academic year.
Transcripts: Evidence of a baccalaure-
ate degree is required, so request that
official transcripts be sent to the Office
of Graduate Enrollment Services from
all colleges and universities previously
attended.

Recommendations: Submit two letters
of recommendation from individuals
familiar with your education and/or
work experience.

Personal statement: Submit a personal
statement of objectives as indicated
on page 9 of the admissions applica-
tion. This statement should indicate in
what manner the Institute's graduate
program would assist in attaining
these goals. See the application form
for directions.

* Portfolio: See guidelines

® Major courses for art education, computer graphics

design, graphic design, and medical illustration are
offered only during fall, winter and spring quarters.
Art education applicants should arrange a personal
interview by calling 585-475-7562.

Portfolio guidelines for
graduate applicants

Graduate students applying for admis-
sion into the School of Art, School of
Design or the School for American
Crafts are required to present a portfolio
of art/design/craft work that is used in
totally assessing the performance and
academic capabilities of the applicant.
1. The portfolio should consist of at
least 20 to 40 pieces of the applicant's

08

best work. 35mm slides are preferred,
displayed in 8% " x 11" vinyl slide
protector pages. (Additional com-
puter files for video or interactive
media samples should be stand-alone
files that will preferably run on
Macintosh operating systems.)

2. Slide portfolios will be kept by the
school until the graduate application
and scholarship process is complete.
Slides will be returned by the school
only when return postage is enclosed.

3. While every precaution will be taken
to ensure proper care and handling,
the Institute assumes no responsi-
bility for loss or damage to slides.
Label your slides with your name
and address. Projects/slide content
should be identified.

Please send portfolio and application
materials to:

Rochester Institute of Technology

Office of Graduate Enrollment

Services

58 Lomb Memorial Drive

Rochester, NY 14623-5604

585-475-2229

Any correspondence concerning appli-
cations, catalogs and portfolios should
be addressed to the Office of Graduate
Enrollment Services.

Bevier Gallery

During the year, the Bevier Gallery pre-
sents a continuing series of important
exhibitions planned to present new
directions in the fields of the arts, design
and the crafts, as well as to honor the

Ceramist Vesta E. Adu-Gyamfi, MFA '88, School for American Crafts, returned to campus for

"Celebrating Womanhood Through Pottery,” apart ofRIT's Distinguished Alumni Colloquia Series.

A native of Ghana, Adu-Gyamfi draws her work from the mystique of women in her world, in matrilineal
societies. "I try to project the great responsibilities of being female, from birth to death. How the earth, the
sea, everything, is related to woman.” A 1995-96 J. William Fulbright Senior Scholar, she has exhibited

her work around the world.
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works of the past. The gallery, architec-
turally impressive and a part of the col-
lege, serves to enrich the cultural life of
the community and the Institute at large
and to inform and inspire the college's
graduate body.

The Faculty Show, Graduate Thesis
Shows and Student Honors Show are
annual events on the gallery calendar.

Transfer of credit

Graduate work pursued to the extent of
12 quarter hours (nine semester hours)
may be applied at the discretion of the
Graduate Committee to specific course
requirements, depending on the nature
of the student's program and major, if
completed within the five preceding
years. This evaluation will be made after
one quarter of full-time study.

Policy regarding student work

The School of Art, School of Design, and
School for American Crafts reserve the
right to retain student work for educa-
tional use or exhibition for a period of
time not to exceed one and one-half
quarters beyond the year the object has
been made.

Attendance regulations

The programs of the college utilize the
studios and shop experiences as an
essential part of the educational pro-
gram; therefore it is imperative that the
student regularly attend all classes
unless specifically excused for special
projects or activities by the instructors.
Failure to attend classes, and to com-
plete assignments, will be taken into
consideration in grading.

Graduate scholarships, assistantships
and other financial aid

If you are interested in being considered
for a graduate scholarship, check the box
on page 7 of the graduate application
packet and submit with the other required
application materials by March 1.
Applications for graduate and teach-
ing assistantships are usually mailed out

in early spring to applicants and current
graduate students. If you have questions,
contact the appropriate school office:
School of Art, 585-475-7562; School of
Design, 585-475-2668; School for
American Crafts, 585-475-5778.

Need-based financial aid such as loans
and grants may be investigated through
the Office of Financial Aid.

School of Art

Master of Fine Arts Programs

Fine Arts Studio—Painting/
Printmaking/Sculpture/New Forms.
The master of fine arts studio program
has intensive study in painting, print-
making, sculpture and related media
leading to mastery in the fine arts field
on a professional level. Faculty guidance
focuses upon research strategies that
support sequential studio production
leading to individual solutions. Critical
discussion is developed from both the
traditions of fine art and contemporary
directions in our culture. These contem-
porary and historical concepts stimulate
and provoke the development of an
individual approach to expression.
Moving forward from the sound funda-
mental backgrounds of their undergrad-
uate art programs, students explore
advanced techniques in painting, sculp-
ture, and nontoxic printmaking. These
may be pursued singly, combined, or
brought together with nontraditional
media to create new forms. Gallery 1, an
art gallery in down town Rochester oper-
ated by School of Art students, helps
solidify the learning experience by bring-
ing the work to our students to the
greater Rochester community. Along with
critical dialogues about contemporary art,
students progress toward the production
of a body of work and report for the mas-
ter's thesis-

Medical illustration. The master of
fine arts program in medical illustration

MST STUDIO MST ART
MST candidates in one of the EDUCATION
10 areas
Major 24 22 credits
Minor 9
Humanities 8 20 Social Sci.
Forms of Inquiry 2
Electives 5 6

Thesis

48 credits*

48 creditst

* One year or summers
t September start only

enables students to exhibit thought

and problem solving in their portfolio
through accurate translations of medical
and scientific concepts into effective
visual support for instruction or
advertisement. Students learn to demon-
strate effective research techniques and
efficient use of time and resources during
concept and development of projects to
satisfy course assignments.

Requirements for admission to the
MFA degree programs

For U.S. and Canadian students, appli-
cants should hold the baccalaureate
degree in a field of the arts, sciences or
education from a regionally accredited
college in the United States or Canada
and demonstrate, through the quality of
the undergraduate record and creative
production, a genuine, professional
potential. (See also section regarding
nonmatriculated students.) The under-
graduate degree should include 75 quar-
ter credit hours (50 semester hours) in
studio courses.

International students need a mini-
mum TOEFL score of 550 (paper-based
total) or 213 (computer-based total).
Those coming from countries where the
baccalaureate degree is not given for
programs in the practice of art may be
admitted to graduate study if the
diploma or certificate received approxi-
mates the standards of the BFA, BA or
BS degrees and if their academic records
and portfolios indicate an ability to meet
graduate standards.

The Master of Science for
Teachers

This one-year program may be taken in
one of 10 studio areas and, in addition,
art education. The MST-art education
concentration leads toward permanent
art N-12 certification to teach in the pub-
lic schools of the State of New York and
features pedagogical studies and student
teaching. Classes begin in September
and end in May.

The MST-Studio offers a concentration
in a studio art program with supporting
courses, if desired, from graduate offer-
ings in other schools and departments of
the Institute.

The studio concentration may be
taken in graphic design, industrial
design, fine arts studio, ceramics and
ceramic sculpture, glass, metals/jewelry,
and woodworking and furniture design.
In addition, this MST also may lead to
certification if provisional or temporary
certification was earned as an under-
graduate. This program may be com-
pleted in one year and may start or be
completed in summer sessions.



Requirements for admission to the
MST degree programs

The applicant should have received the
baccalaureate degree in a field of the arts
from a regionally accredited college or
university in the United States or Canada
with a major concentration in art, art
education or industrial arts education.
Applicants with different backgrounds
should refer to the section on nonmatric-
ulated students. The undergraduate
studies should include a minimum of 54
quarter credit hours (36 semester hours)
in drawing painting, design or the
crafts. If the applicant for admission
holds the BA or BFA degree and seeks
the MST degree in art education, the
undergraduate program must have
included the studio course distribution
required by the New York State
Education Department. For those hold-
ing the BS degree in art education and
provisional certification, the graduate
concentration should be in one of the
studio areas, and the program must
include a minimum of 10 quarter credit
hours in liberal studies or humanities.

A student is accepted into the program
with the understanding of full-time
status unless granted part-time status
at admission.

Teacher education and certification

The teacher of arts and crafts in college
or high school, the teacher or adminis-
trator of art programs in schools and
community centers, the instructor in
occupational skills and the private
teacher of art will find in the depth and
breadth of the master's program a way
of extending and improving the skills
and content background necessary for
effective teaching. The student who pos-
sesses a baccalaureate degree with provi-
sional certification for the teaching of art
or industrial arts in the State of New York
can achieve permanent certification within
the structuring of the master of science
for teachers program (in one of the 10
studio areas) or the master of fine arts.

Graduates of teacher education
programs at RIT have a 96 percent pass
rate on the New York State Teacher
Certification Examination.
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Master of Science for Teachers
Program

The master of science for teachers
program requirements include two
categories of studies:

1. MST ART EDUCATION
Master of science for teachers in art
education for those holding the BFA
or BA (art major) degree and seeking
permanent certification for teaching
in public schools. The degree offers
a concentration consisting of back-
ground courses in:

Credits
Education, Psychology
and Sociology 20
Art Education Concentration: 22
Methods and Materials in Art
Education, Seminar in Art
Education, Practice Teaching
Studio electives J3
Total credits 48

2. MST STUDIO
The master of science for teachers
degree in the area of the student's
major interest and chosen from one
of the 10 areas (ceramics and ceramic
sculpture, glass and glass sculpture,
metals/jewelry, woodworking and
furniture design, graphic design, fine
arts studio, and industrial design)
is for those holding the BS degree in
art education or industrial arts edu-
cation who desire permanent certifi-
cates or for the BA or BFA student
wishing advanced study. The degree
offers a major concentration of stud-
ies designed to meet the needs of
individual students and may include
appropriate or relevant courses from
other schools and departments of
the Institute.

The following general pattern of
studies covers degree requirements:
MAJOR CONCENTRATION: Credits
Studio art or crafts 24

Humanities, art history 8
Forms of Inquiry 2
Minor Concentration 9
Electives 5

Total credits 48

School of Art

Thomas R. Lightfoot, BA, BFA, University of
Connecticut; MFA, Institute) Allende, San
Miguel de Allende, Gto., Mexico; M.Ed.,
Ed.D., Columbia University Teachers
College — Administrative Chair, School of Art;
Associate Professor

Donald Arday, BFA, Cleveland Institute of
Art; MFA, Syracuse University — Associate
Professor

Bob Cole, BA, MS, University of Maryland-
Professor

Robert Dorsey, BFA, Rochester Institute of
Technology; MFA, Syracuse University —
Associate Professor

William Finewood, BA, State University of
New York College at Geneseo; MFA, Syracuse
University — Assistant Professor

Robert Heischman, BFA, Miami University;
UCFA, Ruskin School of Art—Professor

Glen R. Hintz, BA, Lafayette College; MS,
The Medical College of Georgia— Associate
Professor

Keith Howard, Painting Diploma, National
Art School, Australia; Master's in Studio Art,
New York University — Associate Professor
Margaret O. Lucas, BS, Hampton University;
MA, Virginia Commonwealth University;
Ed.D., Pennsylvania State University —
Professor

James Perkins, BA, Cornell University; ABD,
University of Rochester; MFA, Rochester
Institute of Technology — Assistant Professor
Luvon Sheppard, BFA, MST, Rochester
Institute of Technology —Professor

Alan D. Singer, BFA, Cooper Union; MFA,
Cornell University —Associate Professor
Bruce Sodervick, BS, Indiana University;
MFA, Southern Illinois University —Professor
Carole Woodlock, BFA, Alberta College of
Art; MFA, Concordia University — Assistant
Professor, Art Education
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School of Design

Master of Fine Arts Programs

The School of Design offers three
professional MFA degree programs for
advanced study: graphic design, indus-
trial design, and computer graphics
design. These unique programs allow for
advanced study that integrates creativity,
philosophy, history, theory, applied con-
cepts, and technology. Students who
possess a baccalaureate and seek to
advance their skills or change careers
find our programs to be challenging and
professionally based. The School sponsors
many guest lecturers, interdisciplinary
projects, and special events to encourage
personal professional growth.

The school also offers five unique cross-
disciplinary courses within its graduate
curriculum. All graduate students in the
School of Design MFA programs take the
following courses: Design Forum, Design
History Seminar, Design Theory &
Methods Seminar, Design Issues Seminar,
and Design Research.

Involvement in these new cross-
disciplinary courses helps to foster a
sense of community among students and
faculty and encourages dialog and inter-
action on the design, philosophy, process,
practice, history, goals, and responsibili-
ties across the design disciplines.

The computer graphics design and
graduate graphic design programs are
sequential and require Fall entry. The
application deadline is March 1.
Applications reviewed and accepted after
this date are based upon seats available,
and applicants are put on a waiting list.
The industrial design program accepts
applicants on a rolling basis.

Computer Graphics Design

Chris Jackson, Coordinator
585-475-5823 E-mail:  cbjpgd@rit.edu

The master of fine arts degree program
in computer graphics design is at the
center of a revolution in which visual
communication is planned, designed,
coordinated, produced and disseminated
by means of digital media. This exciting,
graduate-level professional program com-
bines knowledge of design theory and
methods with skills in the application of
the most recent software and hardware
developments that have vastly expanded
the designer's creative capabilities.

The impact of digital systems technol-
ogy has changed how society communi-
cates and how designers integrate knowl-
edge and skills with technology. The
digital age has turned the computer into
both medium and tool. A strong under-
standing of design principles, visualiza-
tion, semiotics and digital technology is

required to be successful at developing
computer graphics applications.

The computer graphics design program
represents and fosters a multimedia
approach to the design of electronic
communications that synthesizes sound,
animation, three-dimensional modeling,
interface design, human factors, author-
ing languages, digital video, and special-
effects imaging. Our students focus pri-
marily on innovative approaches toward
the design of interactive digital media,
including interactive exhibits, training
and education modules, and Web site
development.

To enter the program a student needs
to have a strong basic understanding of
both vector and raster graphic. This
could be in Photoshop, Illustrator or a
similar program.

Graphic Design

Deborah Beardslee, Coordinator
585-475-2664 E-mail:  dabfaa@rit.edu

Graphic design is a professional major
that consists of a sequence of courses
addressing advanced visual communica-
tion problems and emphasizes meaning,
form and function. In a professional stu-
dio setting, students work with faculty
on the understanding and implementa-
tion of design process; design theory;
history and criticism; research methods;
visual aesthetics; typography; imagery;
systems design; information design;
ethics and values; project development
and evaluation; and cross-disciplinary
problem-solving methods.

Course work and thesis projects
incorporate both theory and application
in the solution of hypothetical or actual
design problems. Courses within this
major evidence a balanced approach
toward the application of electronic
media and traditional processes. Final
design outcomes may range from small-
or large-scale two-dimensional, printed
artifacts to electronic, time-based
and/or interactive applications. Special
lectures, guest speakers, exhibits and
workshops complement the studio
work experience. Student projects also
utilize other RIT resources such as the
Graphic Design Archive and the Cary
Graphic Arts Collection.

Industrial Design

David Morgan Coordinator
585-475-4769 E-mail: dcmfaa@rit.edu

The master of fine arts degree program
is available for students pursuing spe-
cialized study in industrial design at the
graduate level for the purpose of career
enhancement or redirection. The educa-
tional experience is project oriented,
requiring research into design methods
and technologies. Industry collabora-
tives provide an experiential dimension.

The first year of study includes semi-
nar courses in design history, issues,
research, theory and methods, which are
common to all graduate students in the
School of Design. In addition, there are
studio courses that focus on industrial
design applications. Extensive course
work in utilizing Alias software for
product modeling and animation fills
out the program.

In the second year, students conduct
research and develop a thesis project,
which is presented in a graduate thesis
exhibition and is documented in a written
thesis report.

Master of Fine Arts in
Computer Graphics Design

Major 42
Minor or Electivest 18
Design Core* 15
Thesis 15
Total 90 quarter credits

Master of Fine Arts in
Industrial Design

Major 27
Minor * 15
Electives 15
Design Core* 15
Liberal Arts 4
Thesis 14
Total 90 quarter credits

Master of Fine Arts in
Graduate Graphic Design

Major * 30
Minor t "15
Electives 17
Liberal Arts 14
Thesis 14
Total 90 quarter credits

* Design Core is a series of courses that all the MFA
majors (industrial design, graphic design, computer
graphics design) in the School of Design must take.
Graduate graphic design integrates these as part of
the major credits listed.

t Minors are taken within the College of Imaging Arts
and Sciences and in other colleges at the Institute.
This is done with approval from the individual pro-
grams’ graduate adviser/coordinator. The minor
should support the goal of the MFA degree.
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School of Design

Deborah Beardslee, BFA, Syracuse
University; MFA, Virginia Commonwealth
University — Associate Professor, Graduate
Program Coordinator, Graphic Design

Mary Ann Begland, BS, Ohio State
University; MFA, Kent State University —
Associate Professor, Graphic Design

Nancy A. Ciolek, BFA, MFA, Indiana

State University —Associate Professor,
School of Design

Chris B. Jackson, BFA, Alfred University;
MFA, Rochester Institute of Technology —
Assistant Professor

Robert M. Kahute, BID, BFA, Syracuse
University; MFA, Rochester Institute of
Technology —Professor, Industrial Design
Robert P. Keough, BFA, MFA, Rochester
Institute of Technology —Professor; Graduate
Program Coordinator, Computer Graphics
Design

Heinz Klinkon, BFA, MFA, Rochester
Institute of Technology — Associate Professor,
Graphic Design

Patti J. Lachance, BFA, Herron School of Art
at Indiana and Purdue Universities at
Indianapolis; MFA, Rochester Institute of
Technology — Associate Professor;
Chairperson, School of Graphic Design
Bruce I. Meader, BFA, MFA, Carnegie Mellon
University — Associate Professor, Graphic
Design

David Morgan, MA, Rhode Island School of
Design; BFA, Brigham Young University-
Assistant Professor, Industrial Design

R. Roger Remington, BFA, Rochester
Institute of Technology; MS, University of
Wisconsin—Professor, Graphic Design
Maria Schweppe, BA, University of Kansas;
MA, Ohio State University — Associate
Professor

James C. Ver Hague, BS, Massachusetts
Institute of Technology; MS, Rensselaer
Polytechnic Institute; BA, MFA, State
University of New York at Buffalo—Professor,
Computer Graphics Design

School for
American Crafts
The Master of Fine Arts

The MFA is a professional, terminal
degree for practicing artists, craftsper-
sons or designers who desire to leave a
lasting impression on their fields by
devotion to their work and high stan-
dards of discipline and artistic ideals.
The MFA is generally a two-year, full-time
program that involves the presentation
of a thesis. The thesis includes written
documentation and formal exhibition of
a body of work.

Studio residence program

The School for American Crafts offers a
craft residence program. Participants
will be accepted in the ceramics, glass,
metals and wood studios.

Residence positions are limited and
will be awarded by portfolio, transcript
and references, etc. An interview is
required. Accepted studio residents are
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required to register for at least two (2)
credits of independent study during
every quarter of residence. These two
credits can be taken as an audit, thus
reducing the tuition cost to the resident.

Accepted residents are expected to be
present in their major studio during
class hours and to contribute up to ten
(10) hours of work per week in the
major studio. These work hours will be
coordinated and overseen by the major
faculty in the area. In exchange the
school will provide workspace, access to
the facilities and supportive instruction.
The resident is invited to participate in
the full range of studio activities.

Participants may be people seeking
additional studio experience prior to
undergraduate or graduate study, early
career professionals, or teachers on leave
who wish to work again in an academic
studio environment, etc. The major fac-
ulty in the area will make decisions con-
cerning appropriate candidates.

Inquiries should be made to Residence
Program, College of Imaging Arts and
Sciences, School for American Crafts,
Rochester Institute of Technology, 73
Lomb Memorial Drive, Rochester, N.Y.
14623-5603.

MFA

Major 42 credits

Humanities 10

Graduate Forum 3

Electives (optional minor) 15 (18)

Thesis £
90 credits

Requirements for admission to the
MFA degree programs

For U.S. and Canadian students, appli-
cants should hold a baccalaureate degree
in a field of arts, sciences or education
from a regionally accredited college in
the United States or Canada and demon-
strate, through the quality of the under-
graduate record and creative production,
a genuine, professional potential. (See
also section regarding non-matriculated
students.) The undergraduate degree
should include 75 quarter credit hours
(50 semester hours) in studio courses.

International students need a mini-
mum TOEFL score of 550 (paper-based
total) or 213 (computer-based total).
Those coming from countries where the
baccalaureate degree is not given for
programs in the practice of art may be
admitted to graduate study if the
diploma or certificate received approxi-
mates the standards of the BFA, BA or
BS degrees and if their academic records
and portfolios indicate an ability to meet
graduate standards.

Master of Fine Arts Program

Ceramics and ceramic sculpture. The
ceramics studio embraces the contempo-
rary spectra of aesthetic ideas and inno-
vative techniques to educate and train
professional artists/craftspeople. It
strives to support students' career goals
with pragmatic information and suitable
facilities and equipment.

Our structured courses address spe-
cific issues inherent to utilitarian pottery,
vessel aesthetics, ceramics sculpture and
mixed media. The ceramics program
also receives substantial reinforcement
from the other craft studios because they,
too, explore similar formats and con-
cerns that face artists and craftspeople
about to enter the 21st century.

Glass and glass sculpture. This two-
year program is structured on the basis
of individual needs, interests and profes-
sional preparation as they may be deter-
mined through individual/group discus-
sions. A rapid series of exploratory works
is developed during the first year with
emphasis on broadening technical and
aesthetic understanding. The second
year's focus will be on developing a
body of work based on a sustained inter-
est from the first year's investigation.
The final work must be supported by a
written thesis, a high quality portfolio
and an exhibition.

Metals/jewelry design. This program is
structured on the basis of individual
needs, interests and background prepa-
ration as they may be determined
through faculty counseling. All aspects of
metalsmithing are explored. The program
gives the student a broad exposure to
metal working techniques, expands the
student's knowledge of applied design,
strengthens perceptual and philosophical
concepts and develops an individual
mode of expression. This sequence leads
to the master's thesis, inaugurated by
the student and overseen by the faculty.

Woodworking and furniture design.
This program leads to the terminal
degree in the studio arts. Men and
women come to the program from
diverse backgrounds such as architec-
ture, interior design, industrial design,
art history, law, teaching, etc., as well as
undergraduate wood programs. In the
first year, students identify issues in
their technical and aesthetic background
and, along with faculty, create a program
of study to address these areas. Simul-
taneously, they discover directions in
their work that are promising for further
exploration. Based upon this experience,
they develop a thesis proposal and, in
the second year, create a comprehensive
body of work. This work culminates in
the end-of-the-year graduate thesis exhi-
bition in the college gallery and a written
thesis in support of the work.
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GRE and TOEFL exams

The GRE exam is not needed for the
School of Art, School of Design or School
for American Crafts. International stu-
dents must have a TOEFL score of at
least 550.

School for American Crafts

Andy Buck, BA, Virginia Commonwealth
University; MFA, Rhode Island School of
Design— Assistant Professor

Juan Carlos Caballero-Perez, BFA, MFA
Rochester Institute of Technology — Assistant
Professor

Robin Cass, BFA, Rhode Island School of
Design; MFA, State University of New York
College at Alfred — Assistant Professor
Wendell Castle, BFA, MFA, University of
Kansas— Artist-in-Residence, Chair; Professor,
School for American Crafts

Julia Galloway, BFA, New York State College
of Ceramics; MFA, University of Colorado—
Assistant Professor, Ceramics

Richard Hirsch, BS, State University of New
York College at New Paltz; MFA, Rochester
Institute of Technology — Associate Professor,
Ceramics, School for American Crafts

Max L. Lenderman, BS, MS, Indiana State
University; MFA, University of Kansas—
Professor, Weaving and Textile Design, School
for American Crafts

Albert Paley, BFA, MFA, Tyler School of Art,
Temple University; Ph.D. (honorary),
University of Rochester — Artist-in-Residence,
Charlotte Fredericks Mowris Chair in
Contemporary Crafts; Professor, School for
American Crafts

Michael Rodgers, BA, Western Illinois
University; MA, University of Illinois—
Assistant Professor

Richard Tannen, BS, Cornell University; Cert,
of Mastery, Boston University —Professor,
Woodworking and Furniture Design, School
for American Crafts

Leonard A. Urso, BFA, MFA, State University
of New York College at New Paltz— Associate
Professor, Metalcrafts and Jewelry, School for
American Crafts

School of Print Media

The School of Print Media offers three
master of science degree programs:
graphic arts publishing, graphic arts sys-
tems and printing technology. For the
latest information, visit our Web site:
http:/ / mastersinprinting.rit.edu.

Admission requirements

Prior to being admitted to a master of
science degree program, applicants
must satisfy the Graduate Admission
Committee of the School of Print Media
that their previous training, ability and
practical experience indicate a reason-
able chance of success. Applicants may
be admitted who hold a baccalaureate
degree from an accredited institution.
The School of Print Media encourages
applicants with undergraduate records
at the B (3.0) level or higher.
Requirements are:

A bachelor's degree from a four-year
program in an accredited college or
university

An undergraduate grade point aver-
age of 3.0 or higher on the 4.0 scale.

A completed application form,
including official transcripts, per-
sonal statement, and two letters of
recommendation.

Students without sufficient back-
ground or coursework in printing or
publishing will be required to take
summer foundation courses prior to
the start of graduate study.

GRE requirements:

Applicants from foreign universities
should submit Graduate Record
Examination (GRE) scores, as should
students with transcripts using
grading metrics other than the 4.0
GPA model. These scores also can
be considered for applicants whose
grade point average is below 3.0.

International students must submit
TOEFL scores of 550 or higher
(paper-based test) or 213 or higher
(computer-based test).

Application deadlines

Students are encouraged to apply to the
graduate program at any time during the
year. To be assured of the best opportunity
for admission and scholarships, interested
students should have their application
process completed by April 1. Applica-
tions received later than April 1 will be
considered on a space-available basis.

Foundation Program

The Foundation Program is common to
all three graduate programs within the
School of Print Media. It begins in June
and provides students who have little
or no printing background with the
opportunity to gain the required back-
ground before commencing regular
courses in the fall quarter. During the
admissions process, each graduate coor-
dinator evaluates the background of an
applicant to determine whether a por-
tion of the Foundation Program might
be waived because of prior course work
or work experience.

The Foundation Program involves the
following course work. The technical
courses listed below are offered in the
School of Print Media during the summer.
Most applicants who do not have printing
backgrounds take these courses at RIT.

2082-207 Design Parameters

2082-208 Digital Workflow

2082-211 Typography & Design

2082-221 Digital Image Capture

Another course, Technical Writing,
is not offered as part of the summer
Foundation Program but is required. If
the applicant has taken this course con-
tent as an undergraduate, the require-
ment may be waived. If not, it may be
taken at RIT or another undergraduate
institution.

Students may begin their graduate
courses in the fall if they are lacking no
more than two Foundation courses. It is
possible for them to complete these dur-
ing the academic year.

The Foundation courses are scheduled
during a 9- tolO-week period beginning
the first week in June. The courses are
sequential —students complete one
course before beginning the next one.

If a particular subject area has been
waived, an applicant will be excused



from that section of the Foundation
Program. A student must complete the
Foundation Program with an overall

B average before he or she can begin
required courses in the graduate program
to which he or she has been accepted.

Master of Science Degree
in Graphic Arts Publishing

Len Leger, Coordinator
585-475-6026 E-mail: lwlppr@rit.edu

The digital revolution has begun. Next-
generation technologies are transforming
the workplace and creating new chal-
lenges for the entire graphic communica-
tions industry. The competitive and fast-
changing nature of today's marketplace
requires printing and publishing profes-
sionals who can react to market needs
more quickly than ever before. The
graphic arts publishing program is a
full-time, one-year program.

Electronic publishing program

This program focuses on various seg-
ments of electronic publishing from the
most elaborate high-volume systems for
the production of newspapers, books,
and magazines to single-user, desktop
systems for producing newsletters, office
forms, and short reports. The growth
potential of electronic publishing is
startling, and all graphic communica-
tions companies will need experienced
professionals to work as publishing sys-
tems architects, font and format man-
agers, specialized programmers, and
corporate publishers. You'll examine the
software and hardware considerations
and management strategies that relate to
electronic publishing, and you'll study
the theoretical aspects of publishing and
reproduction technology in laboratories
equipped with the latest in electronic
publishing systems.

The curriculum

2081-702 Graphic Reproduction

Theory 4
2081-703 Trends in Printing

Technology 4
2081-722 Ink, Color & Substrates 4
2081-723 Contemporary Publishing 4
2081-741 Color Image Processing

Systems OR 4
2081-711 Tone & Color Analysis 4
2081-742 Document Processing

Languages 4
2081-743 Markets for Electronic

Publishing 4
2081-xxx Digital Printing &

Publishing 4
2081-840 Project Design 1 2
2081-841 Project Design II 4

Electives 12

Total Credits 48
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Online option

The master of science degree in graphic
arts publishing is available online. For
working professionals who do not have
a year to dedicate to an on-campus pro-
gram, RIT's online curriculum can be
completed in two years (two courses per
quarter). The courses are as rigorous as
those taught on campus. Those with full-
time jobs may wish to start with one
course per quarter.

Course material is presented in many
forms: Web resources, multimedia,
video and audio lectures and demos,
and one-on-one interaction with faculty
via e-mail and chat conferences. The
courses earn the same credit as and are
taught by the same faculty who teach
the on-campus courses.

This degree program is oriented
towards individuals in technical and
management positions in the printing
and publishing industry. Whether you
aim to strengthen your resume or
explore new career directions, this
degree can help you achieve your goals.

The curriculum

2080-717 Markets for Print &
Graphic Media 4
2081-709 Trends in Printing
Technology 4
2081-711 Tone & Color 4
2081-723 Contemporary Publishing 4
2081-741 Color Image Processing
Systems 4
2081-742 Document Processing
Languages 4
2081-751 Digital Printing & Publishing 4
2081-753 Database Publishing 4
2081-754 Technical Practicum 4
2081-840 Research Projects 4
Electives 8

Master of Science Degree
in Graphic Arts Systems

Len Leger, Coordinator
585-475-6026 E-mail:  lwlppr@rit.edu

Today's printing and publishing compa-
nies require cutting-edge technology, a
clear understanding of the changes tak-
ing place in the marketplace, and the
vision to appreciate the implications of
new opportunities. There is a tremen-
dous demand for better-educated, highly
flexible and innovative decision makers
who will pave the way for even more
advanced systems in the years to come.
Industry leaders will be vitally aware

of how competitors are adapting to the
environment: what markets they are
going after; what specialization they are
developing; and what pricing strategies
they are using.

An innovative, integrated curriculum

Today's graduates must be equipped
with people skills and knowledge of
financial controls, cost allocation systems,
pricing strategies, and long- and short-
range planning. Well-rounded graduates
with a solid technical background have
another distinct advantage —they are
ready to assume responsibility their first
day on the job. Our graduate program in
graphic arts systems gives you the man-
agerial and technical knowledge you
need to be successful in the 21st century.

The curriculum

2081-702 Graphic Reproduction

Theory 4
2081-709 Trends in Printing

Technology 4
2081-722 Ink, Color & Substrates 4
2081-741 Color Image Processing

Systems OR 4
2081-711 Tone & Color Analysis
2081-742 Document Processing

Languages 4
2081-xxx Digital Printing &

Publishing 4
2080-707 Estimating & Analyzing

in Graphic Arts 4
2080-712 Operations Management

in Graphic Arts 4
2081-840 Project Design 1 2
2080-841 Project Design 11 2

Electives 8

Total Credits 48

Master of Science Degree
in Printing Technology

Len Leger, Coordinator
585-475-6026 E-mail: lwlppr@rit.edu

Although it might seem like another
age, it was just a few short years ago
when terms like "digital workflow" and
"electronic publishing" were unknown
to most people in the graphic communi-
cations industry. Today, the challenge of
keeping up with technological change is
difficult and even risky. Every decision
has an impact on productivity across
the organization and affects its ability

to compete in the marketplace. Which
technologies to adopt and how quickly
to proceed?

A focus on technology

The printing technology program pro-
vides you with an in-depth understand-
ing of technical printing and imaging
concepts and exposure to high-level
research methods. Although this pro-
gram provides a broad exposure to the
graphic communication industry, it
allows students an opportunity to spe-
cialize in a relevant technical area. The
program offers the maximum flexibility
in terms of tailoring the program to meet
individual needs. Recent students have
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focused on information technology or
computer graphic design depending
upon interest and aptitude.

The curriculum

2081-702 Graphic Reproduction

Theory 4
2081-709 Trends in Printing

Technology 4
2081-722 1Ink, Color & Substrates 4
2081-741 Color Image Processing

Systems OR 4
2081-711 Tone & Color Analysis
2081-742 Document Processing

Languages 4
2081-xxx Digital Printing &

Publishing 4
2081-840 Project Design I 2
2080-841 Project Design II 2

Electives 16

Total Credits 48

Elective offer options

Elective courses are selected by the stu-
dent to develop additional expertise in
a particular area of interest. All pro-
grams offer flexibility in terms of tailor-
ing the program to meet individual
needs. Recent students have focused on
information technology or business,
depending upon interest and aptitude.
The electives may be selected from the
School of Print Media catalog or from
courses offered by other RIT colleges. All
elective courses must be pre-approved
by the graduate coordinator.

Thesis option

Students in all three graduate programs
may choose the thesis option, which
provides an opportunity to demonstrate
original thinking and creativity in the
search for new knowledge in the graphic

communications industry. Students
choosing the thesis option have an
intense interest in a topic and a desire

to make a significant contribution to

the body of knowledge in the industry.
Fellowship awards are often available

to help fund their research. Students
choosing the thesis option must enroll in
2081-701, Research Methods in Graphic
Arts, and 2081-703, Statistical Inference.
The two required courses total 8 credits,
which may be taken instead of Project
Design I and II. Total credits for the mas-
ter's degree remain at 48 credit hours.

The fast track

The graphic media industry is large
and extremely varied and continues
to be driven by changes in technology.
Graduates from our master's program
are working as professionals in produc-
tion management, marketing, technical
sales, research and development, quality
assurance, administration, teaching, and
other areas. A graduate degree from
RIT's School of Print Media pays off by
attracting leading employers from every
graphic discipline. The program place-
ment rate has been close to 100 percent
for the past several years.

A graduate degree from the School
of Print Media can be your road map
to a creative, prosperous, and exciting
career. Our programs offer you the com-
prehensive knowledge of printing tech-
nology, electronic publishing, and graphic
arts systems needed to be successful as
a manager and leader in the graphic
industry. With state-of-the-art facilities
and technology, internationally renowned
faculty, and unequaled course offerings,
the School of Print Media is widely con-
sidered the premier provider of graphic
communications education in the world.

Professor Frank Cost (center) demonstrates imaging techniques in the Electronic Prepress Laboratory.

Laboratory facilities

Take one look around the School of Print
Media, and you'll see why RIT is known
as the number one graphic media school
in the world. You'll have full access to
powerful tools for learning in our cutting-
edge laboratory facilities. The campus is
wired to provide instant access to infor-
mation resources. There are more than
500 computer workstations dedicated for
student use in the College of Imaging
Arts and Sciences alone.

Prepress & Publishing Lab (PPL)

The PPL features 21 fully configured and
networked dual-processor Macintosh G4
workstations, the latest graphics and
imaging software, scanners, and a com-
plete selection of output devices.

Design & Color Lab

This lab contains 21 fully configured and
networked flat-screen "superdrive" Mac-
intosh G4 computers loaded with the
latest design, imaging, and multimedia
software.

Advanced Publishing Lab

This lab contains 14 fully configured and
networked Macintosh G4 computers
loaded with cutting edge graphics, imag-
ing, and database publishing software.

Color Proofing Lab

This lab features the Kodak Approval
digital color proofing system, in addi-
tion, to other state-of-the-art color proof-
ing systems.

Desktop Scanning Lab

This facility reflects the growing range of
image capture tools available to profes-
sionals, including high-end flatbed and
drum scanners.



Integrated Printing Lab

This lab contains a Heidelberg Speed-
master six-color press, a Komori perfect-
ing press, a QuickMaster-DI press, and a
Creo Trendsetter. For flexography, there
is a Mark Andy multicolor web press.

Gravure Lab

This lab features a four-color
Champlain Rotogravure web press with
electrostatic ink drying on all units.
The lab is also equipped with Sinapse
training simulators.

School of Print Media

Barbara Birkett, BA, Aquinas College; MBA,
Rochester Institute of Technology; CPA,
Maryland — Associate Processor, Printing
Management

Robert Y. Chung, BS, Eastern Washington
State University; MS, Rochester Institute of
Technology —Professor, Color Management
Twyla Cummings, BS, MS, Wright State
University; Ph.D., Union Institute — Assistant
Professor, Printing Management

Franziska Frey, Ph.D., Swiss Federal Institute
of Technology — Visiting Professor, Materials
and Digital Imaging

Edward Granger, BS, MS, Ph.D., University
of Rochester —Melbert B. Carey Jr. Professor
Herbert H. Johnson, BS, Rochester Institute
of Technology —Professor, Books and
Magazines

Michael Kleper, MS, Rochester Institute of
Technology —Paul & Louise Miller Professor
Leonard W. Leger, MS, University of
Rochester — Associate Professor, Printing
Management

C.R. Myers, MS, Rochester Institute of
Technology — Assistant Professor, Electronic
Prepress

David Pankow, MLS, Columbia University —
Professor; Curator, Melbert B. Cary ]Jr.
Graphics Art Collection

Barbara Pellow, BS, Michigan Technological
University —Professor, Gannett Chair, Digital
Printing and Publishing

Michael Riordan, MS, Rochester Institute of
Technology — Assistant Professor, Color
Image Processing Systems

Frank J. Romano, BS, City University of New
York —Administrative Chair, Professor,
Electronic Publishing

Patricia Russotti, BS, Empire State College;
MS, Ed.S., Indiana University —Associate
Professor, Pre-press Imaging

Franz Sigg, BS, MS, Rochester Institute of
Technology —Research Associate, Test Targets
Mark Watts, BFA, MS, Rochester Institute of
Technology — Visiting Professor, Electronic
Imaging
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School of Film and
Animation

The School of Film and Animation offers
a graduate program: the master of fine
arts in imaging arts with concentrations
in computer animation and film.

Master of Fine Arts Degree
In Imaging Arts

Johnny Robinson, Animation Chair, Film
and Animation
585-475-2754, animate@rit.edu
Malcolm Spaull, Coordinator, MFA
Program, Film and Animation
585-475-6127, mgscdma@rit.edu

The master of fine arts program in imag-
ing arts emphasizes a broad interpreta-
tion of animation and filmmaking as an
art form, with the intention of inspiring
and nurturing the individuality of each
student as a creative, productive person.
The program encourages graduate study
in filmmaking animation, visualization,
and other imaging arts as a means to
personal aesthetic, intellectual and
career development.

The MFA curriculum provides a flexi-
ble pattern of study that is continually
sensitive to the needs of each student,
building upon the strengths that each
individual brings to the program. A full
range of courses in 2D computer anima-
tion, 3D computer animation, drawing
for animation, stopmotion animation,
special effects and film are available.
Successful completion of the program
enables a student to seek careers in film
or animation production.

Program goals

1. Provide students the opportunity to
use animation film and other imaging
arts as a means to pursue a career
and earn a livelihood.

2. Provide students the opportunity to
use animation film and other imaging
arts as a means to enrich their per-
sonal lives and society as a whole.

3. Provide a nurturing intellectual
environment that encourages a sense
of community, creativity, scholarship
and purpose.

Degree requirements

The MFA degree in imaging arts nor-
mally requires a minimum of two years
of full-time course work as a resident
graduate student. A minimum of 90
quarter credit hours of graduate work

is outlined below. These minimums may
be exceeded, either at the wish of the
candidate or as a result of the need to
cover certain areas of study.

The 90 hours do not include under-
graduate work required by action of
the MFA admission committee in accept-
ing a particular applicant nor do they
include undergraduate prerequisites for
graduate courses.

Computer Animation

The computer animation concentration
incorporates courses in 2D and 3D
computer and camera animation.

The computer animation concentra-
tion consists primarily of courses in
single-frame filmmaking taught in the
School of Film and Animation and pro-
gramming courses offered in Computer
Science and Information Technology.
Course work includes exercises and
major projects in both two- and three-
dimensional computer animation as
well as support courses in filmmaking
technique and interactivity.

The computer animation degree
encompasses work in three areas of study:

Credits

1. Concentration (computer animation)
designed to give depth of
experience in the area of the
student's primary interest.

All students complete required
course and other course work is
selected from many flexible

alternatives. 40
2. History and aesthetics of film

and related art forms 15
3. Electives 19

4. Research Seminar,
Graduate Seminar, and
Research & Thesis 16
Total Credits 90

Distribution of work within these
guidelines is subject to modification
based upon the candidate's background,
abilities and interests. An individualized
course of study will be prepared with
the advice of the graduate faculty and
made a matter of record. Modifications
in this prescribed program thereafter
must be approved and recorded.

Graduate Faculty
Imaging Arts Computer
Animation Concentration

Carl (Skip) Battaglia, MS, Syracuse
University; BA, Boston University —Professor
Stephanie Maxwell, MFA, San Francisco Art
Institute— Associate Professor

Howard Lester, BA, MFA, University of
California at Los Angeles—Administrative
Chair; Professor

Johnny Robinson, BFA, MFA, Syracuse
University — Animation Chair; Assistant
Professor

Malcolm Spaull, MFA, Rochester Institute of
Technology —MFA Coordinator, Professor
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Film

The film concentration incorporates

courses in film, video, scriptwriting, and

animation. Students produce fiction,

documentary, and experimental films.
The Film degree encompasses work in

three areas of study:

Credits

1. Concentration (film) 40
designed to give depth of experience
in the area of the student's primary
interest. All students complete required
course; other course work is selected
from many flexible alternatives.

2. History and aesthetics of film and

related art forms 15

3. Electives 19
4. Research Seminar,

Graduate Seminar, and 16
Research & Thesis

Total Credits ~90

Distribution of work within these
guidelines is subject to modification
based upon the candidate's background,
abilities, and interests. An individual-
ized course of study will be prepared
with the advice of the graduate faculty
and made a matter of record.

Modifications in this prescribed
program thereafter must be approved
and recorded.

Graduate Faculty
Imaging Arts Film Concentration

Cat Ashworth, MA, State University of New
York at Buffalo— Assistant Professor

Charlie Boyd, MFA, Pennsylvania State
University — Assistant Professor

Adrianne Carageorge, MFA, Ohio
University —Film/Video Production Program
Chair; Associate Professor

Howard Lester, BA, MFA, University of
California at Los Angeles—Administrative
Chair of the School of Film and Animation;
Professor

Johnny Robinson, BFA, MFA, Syracuse
University — Animation Chair; Assistant
Professor

Maria Schweppe, MA, Ohio State University;
BA, University of Kansas—Director of
Visualization Studies; Associate Professor
Malcolm Spaull, MFA, Rochester Institute of
Technology —MFA Coordinator; Professor

General Information

Electives

Elective courses are available in anima-
tion, film, video, multimedia, screenwrit-
ing, printmaking, painting, sculpture,
communication design, museum studies,
crafts, bookmaking, typography, color
photography, new media, studio photog-
raphy, advertising photography, percep-
tion, sensitometry, computer graphics,
art history and archival preservation and
conservation. There are also opportuni-
ties for independent studies, internships
and concentrations.

The faculty

The MFA in imaging arts computer
animation program is supported by a
staff of 12 full-time faculty members
with the School of Film and Animation
and a variety of adjunct faculty mem-
bers. Faculty and course work are also

available from the School of
Photographic Arts and Sciences, School
of Print Media, School of Art, School

of Design, and School for American
Crafts as well as from the College of
Liberal Arts.

Admission requirements

Students with a baccalaureate degree
or equivalent from an accredited college
or university, or equivalent, are eligible
for admission provided they present a
portfolio of work that demonstrates their
skills, visual sophistication, and aes-
thetic awareness. Acceptance depends
on the strength of portfolios as judged
by the graduate faculty, past academic
performance, letters of recommendation,
and personal statements of purpose.

There are no examination require-
ments for admission to this MFA pro-
gram. If applying with an undergradu-
ate GPA of less than 3.0, however, the
GRE or GMAT test is strongly recom-
mended. Personal interviews, whether
in person or by phone, are encouraged
but not required. Applicants who are
capable of good academic work as well
as artistic visual expression and who
demonstrate an interest in the explo-
ration of new artistic ideas and experi-
ences will be favored. The graduate fac-
ulty will make recommendations based
on the above interlocking criteria.

Students who are evaluated to have
MFA potential but need additional study
in preparation for graduate courses will
be advised to take such courses either
prior to entrance or during their first
year of study. The graduate faculty will
make recommendations.

To apply for admission to graduate
study, students must submit an official
transcript of their undergraduate
degree(s), an acceptable portfolio (slides,
videotape, CD, etc.), a statement of pur-
pose detailing why they want to attend
graduate school and what they will
bring to the program, and a minimum of
two letters of reference. All correspon-
dence concerning applications or cata-
logs should be addressed to the director
of Graduate Enrollment Services.

Transfer credit

Graduate-level course work taken prior
to admission to the program should be
submitted for approval upon entrance
into the program. Up to 12 quarter
credit hours (8 semester hours) of B or
better graduate work is transferable
toward the degree with the approval of
the graduate faculty.

Portfolio

The portfolio, along with written records
of accomplishment and recommenda-
tions, serves to inform the faculty of the
applicant's imaging accomplishments.

It provides a visual statement of the



candidate's performance to date in terms
of his or her skills, aesthetic development
and maturity.

Applicants are encouraged to submit
their best visual work in their portfolio
whether computer generated or not.
Photography, painting, film, animation,
illustration, Web page design and other
forms of visual expression can be
included. Do not send master tapes or
originals of any work.

Admission selection for the fall quarter
in the imaging arts program is made in
the spring from among all portfolios
and completed applications received.
Admission to the animation program
occurs on a rolling basis; that is, students
can be admitted in any quarter, although
fall is preferable. Applications should be
postmarked by February 15 to optimize
the opportunity for fall admission. Port-
folios and completed applications will be
reviewed as they are received. Once the
available slots are filled, qualified can-
didates will be placed on a waiting list
and any slots that open will be filled by
candidate at the top of the list.

For instructions on submitting slides,
see imaging arts photography. Submit
a list of work included on video with
any tapes, which includes the title
and length of the work as well as your
role in production. Include a table of
contents on a CD.

Submit the portfolio with the applica-
tion material to Graduate Enrollment
Services. Send your materials to:

Rochester Institute of Technology

Office of Graduate Enrollment

Services

58 Lomb Memorial Drive

Rochester, N.Y. 14623-5604

585-475-2229

gradinfo@rit.edu

Grades and time limit

The average of all grades for graduate
credit taken at the Institute must be at
least a B (3.0) to qualify for the MFA
imaging arts degree. Thesis hours are
usually taken over several quarters.
Only die letter R is recorded, indicating
a thesis in process. No letter grade is
assigned. Acceptance or rejection of the
thesis is made by the candidate's thesis
board and the graduate faculty.

All course work, including an accepted
thesis, must be completed within seven
years of entrance into the program.

Screenings

Screenings are required for all student-
produced films and are coordinated
through the professor or the thesis chair.

Thesis

The thesis project should be an original
production appropriate to the major com-
mitment of the degree candidate. A writ-
ten report will be prepared for inclusion
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in the library. Specific directions are avail-
able in the "MFA Guide for Students and
Faculty: Policy Regarding Student Work."
The School of Film and Animation
reserves the right to retain copies of stu-
dent-produced films to be used for edu-
cational purposes, to show to prospective
students, and as examples of student pro-
ductions. Graduates must also leave the
school copies on videotape or CD of com-
plete work and master's diesis projects.

Cultural influences

Rochester is a unique place for anyone
seriously interested in a broad pursuit of
studies in imaging arts. Fine-art imaging
at RIT is keeping pace with some of the
newer visual imaging methods through
courses in computer graphics, interac-
tive installations, virtual reality, com-
puter animation, and Web page design.
The Rochester area is enhanced by such
outstanding resources as the International
Museum of Photography and Film at the
George Eastman House and the Visual
Studies Workshop.

The MFA program in imaging arts
computer animation at RIT is unique in
that it is the only such program housed
in a School of Film and Animation with
full production facilities and the
additional support of highly specialized
faculty in photography, imaging science,
computer science and information
technology, and printing.

School of
Photographic Arts
and Sciences

Master of Fine Arts Degree
in Imaging Arts
Photography

Willie Osterman, Coordinator, MFA
Program,  Photography
585-475-2616

The master of fine arts program in
imaging arts emphasizes a broad inter-
pretation of photography as an art form,
with the intention of inspiring and nur-
turing the individuality of each student
as a creative, productive person. The
program encourages graduate study

in photography as a means to personal,
aesthetic, intellectual and career
development.

The MFA curriculum provides a flexi-
ble pattern of study that is continually
sensitive to the needs of each student,
building upon the strengths that each
individual brings to the program.

The degree in imaging arts is offered
with academic concentration in photog-
raphy. Successful completion of the pro-
gram enables a student to seek careers
in education, museum or gallery work
or as a self-employed professional.

Program goals

1. Provide students the opportunity to
use photography as a means to pur-
sue a career and earn a livelihood.

2. Provide students the opportunity
to use photography as a means to
enrich their personal lives and society
as a whole.

3. Provide a nurturing intellectual
environment that encourages a sense
of community, creativity, scholarship
and purpose.

Photography

This concentration provides students
with the opportunity to pursue a rigorous
course of study in fine art photography
and related media. Contemporary fine
art photography incorporates the study
of theory and methods that extend back
in time to the beginnings of photogra-
phy and forward to present day digital
and experimental techniques Students
engage in discursive studies, extensive
research and experimental learning in a
content-rich environment. Parallel courses
in art and related media history, theory,
and criticism complement core classes in
photography-related studies.

Fine Artist Electives

Elective courses are available in anima-
tion, video, multimedia, screen writing,
printmaking, painting sculpture, com-
munication design, museum studies,
crafts, bookmaking, typography, color
photography, new media, studio photog-
raphy, advertising photography, percep-
tion, sensitometry, computer graphics,
art history, and archival preservation and
conservation. There are also opportuni-
ties for independent studies, internships
and concentrations.

The faculty
The MFA in imaging arts program is sup-
ported by a staff of 40 full-time faculty
members with the School of Photographic
Arts and Sciences and adjunct faculty
members at the International Museum of
Photography, George Eastman House and
the Visual Studies Workshop, as well as
RIT's Image Permanence Institute.
Faculty and course work are also avail-
able from the School of Print Media,
School of Art, School of Design and
School for American Crafts as well as
from the College of Liberal Arts.

Admission requirements

Students with a baccalaureate degree or
equivalent from an accredited college or
university, or equivalent, are eligible for
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admission provided they present a port-
folio of work that demonstrates their
skills, visual sophistication and aesthetic
awareness. Acceptance depends on the
strength of portfolios as judged by the
graduate faculty, past academic perfor-
mance, letters of recommendation and
personal statements of purpose.

There are no examination require-
ments (e.g., GRE) for admission to these
MFA programs. Personal interviews are
encouraged but not required. Applicants
who are capable of good academic work
as well as artistic visual expression and
who demonstrate an interest in the
exploration of new artistic ideas and
experiences will be favored. The gradu-
ate faculty will make recommendations
based on the above interlocking criteria.

Students who are evaluated to have
MFA potential but need additional study
in preparation for graduate courses will
be advised to take such courses either
prior to entrance or during their first
year of study. The graduate faculty will
make recommendations.

To apply for admission to graduate
study, students must submit an official
transcript of their undergraduate degree,
an acceptable portfolio, a statement of
purpose detailing why they want to
attend graduate school and what they
will bring to the program, and a mini-
mum of three letters of reference. All
correspondence concerning applications
or catalogs should be addressed to the
director of Graduate Enrollment Services.
Portfolios for the photography degree
will be accepted in slide format only.

Transfer credit

Graduate-level course work taken prior
to admission to the program should be
submitted for approval upon entrance
into the program. Up to 12 quarter credit
hours (8 semester hours) of B or better
graduate work is transferable toward
the degree with the approval of the
graduate faculty.

Portfolio

The portfolio, along with written records
of accomplishment and recommenda-
tions, serves to inform the faculty of the
applicant's imaging accomplishments. It
provides a visual statement of the candi-
date's performance to date in terms of
his or her skills, aesthetic development
and maturity.

Applicants should send 20 slides rep-
resenting a cohesive body or bodies of
recent work.

Admission selection for the fall quarter
in the imaging arts program is made in
the spring from among all portfolios and
completed applications received. Appli-
cants should be certain that portfolios
are postmarked no later than February 1
to ensure review of the application.
Admission occurs only once a year.

Portfolio instructions

¢ Submit 35mm slides only.

¢ Submit no more than 20 slides on a
single slide sheet.

® Place a red dot in the lower left corner
of each slide mount.

* Label each slide with your name, title
of work, date, size of work.

* Do not use glass slide mounts or thick
tape to label or mask slides.

¢ Number slides 1 to 20 in the order you
wish them projected.

¢ Include a slide list.

¢ Include a self-addressed, STAMPED
envelope for the return of your slides.
We cannot return slides lacking suffi-
cient postage or adequate packaging.
We will retain the slides of admitted
applicants.

® Submit the portfolio with the
application material to:

Send your portfolio to:
Rochester Institute of Technology
Office of Graduate Enrollment
Services
58 Lomb Memorial Drive
Rochester, N.Y. 14623-5604
585-475-2229

Degree requirements

The MFA degree in imaging arts nor-
mally requires a minimum of two years
of full-time resident graduate study. A
minimum of 90 quarter credit hours of
graduate work is outlined below. These
minimums may be exceeded through the
intent of the candidate or as a result of
necessity to cover certain areas of study.
The 90 hours do not include under-
graduate work required by action of the
MFA admission committee in accepting
a particular applicant or undergraduate
course prerequisites for graduate courses.

The Master of Fine Arts in
Imaging Arts: Photography

The MFA degree encompasses work in
three areas of study:
Credits

1. Concentration designed to give 40
depth of experience in the area of the
student's primary interest. All stu-
dents complete required course and
other course work is selected from
many flexible alternatives.

2. History and Aesthetics and History
and Criticism of Imaging Arts and

related art forms 15

3. Electives 19
4. Research Seminar, Graduate

Seminar and Research & Thesis 16

Total Credits 90

Distribution of work within these
guidelines is subject to modification
based upon the candidate's background,
abilities and interests. An individualized
course of study will be prepared with
the advice of the graduate faculty and
made a matter of record. Modifications

in this prescribed program thereafter
must be approved and recorded.

Grades and time limit

The average of all grades for graduate
credit taken at the Institute must be at
least a "B" (3.0) to qualify for the MFA
imaging arts degree.

Thesis hours are usually taken over
several quarters. Only the letter "R" is
recorded, indicating a thesis in process.
No letter grade is assigned. Acceptance
or rejection of the thesis is made by the
candidate's thesis board and the gradu-
ate faculty.

All course work, including an accepted
thesis, must be completed within seven
years of entrance into the program.

Photo gallery

The photo gallery is used to exhibit
graduate thesis work, student work and
works of contemporary imagemakers.
Students who wish to exhibit their work
in the gallery are required to adhere to
the published gallery guidelines.

Thesis

The thesis exhibition/project should be
an original body of work appropriate
to the major commitment of the degree
candidate. A written thesis will be pre-
pared for inclusion in the Wallace library.
Specific directions are available in the
MFA guide for students and faculty.

Policy regarding student work

The School of Photographic Arts and
Sciences reserves the right to retain at
least one original piece of work from a
student's MFA Thesis Show for inclusion
in the MFA Collection to be used for
educational and exhibition purposes.
Graduates must also leave the school
one set of not less than 20 slides or

a videotape or CD of thesis work
completed for the master's degree.

Cultural influences

Rochester is a unique place for anyone
seriously interested in a broad pursuit of
photographic studies. Fine-art imaging
at RIT is keeping pace with some of the
latest visual imaging methods. The
Rochester area is enhanced with out-
standing physical and human resources.
In addition to those located in the College
of Imaging Arts and Sciences at RIT,
there are resources to be found in two
major additional institutions heavily
involved in photographic education and
innovation: the International Museum of
Photography at the George Eastman
House and the Visual Studies Workshop.

The MFA program in imaging arts at
RIT is unique in that it is the only such
program housed in a School of Photo-
graphic Arts and Sciences with a sup-
port faculty of 40 highly specialized
and diverse instructors. The program
is designed to reflect this diversity.



Graduate Faculty
School of Photographic Arts
and Sciences

Imaging Arts Photography
Concentration

Willie Osterman, MFA, University of
Oregon—Program Chair; Associate Professor
Patti Ambrogi, MFA, Visual Studies
Workshop — Associate Professor

Angela M. Kelly, MA, Columbia College —
Associate Professor

Elaine O'Neil, BFA, Philadelphia College of
Art; MS, Illinois Institute of Technology —
Professor

Elliott Rubenstein, MFA, State University of
New York at Buffalo; MA, St. John's
University —Professor

E. Kenly White, BA, Princeton University;
MA, MFA, University of New Mexico—
Associate Professor

Jeff Weiss, BS, University of Michigan—
Associate Professor
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Art History/Graduate Studies

2037-785 Forms of Inquiry
The exploration and organization of forms of inquiry in the fields of art, craft,
and design. Class 2, Credit 2 (offered each year)

2037-790 Graduate Forum
The presentation and discussion of issues in aesthetics, criticism, creativity and
perception as they relate to art, design and craft will be undertaken. Points of
view to be clarified through critical writing. Required for MFA; to be taken prior
to Thesis. Class 2, Credit 3

School of Art

Art Education

2011-701,702 Art Education Methods/Materials
Intensive study of curriculum in terms of teaching materials for both studio and
appreciation aspects of elementary, early secondary and high school art educa-
tion. Includes studio and elementary school teaching experience. Class 2, Lab 9,
Credit 5 (E, W) (offered on sufficient demand)

2011-820 Seminar in Art Education
Evaluation and study of the practice teaching experience. Discussion of the pro-
fessional role of the art teacher in terms of professional associations, supervi-
sion, teacher training and research. A final project on some intensively studied
aspect of art education is required. Lab 25, Credit 3 (S) (offered on sufficient
demand)

2011-860 Practice Teaching
A seven-week full-time practice teaching experience in secondary school,
including professional duties of the art teacher in humanities courses, publica-
tion advising, audiovisual work and supervision. Supplements the studio-theo-
retical education. Meets the state education requirements. Credit 9 (S) (offered
on sufficient demand)

lllustration

2019-761,762, 763, 764 Illustration Graduate Elective
Individual drawing projects related to graduate students' major area of study.
Opportunity to refine drawing skills on the graduate level. Elective offerings are
Adobe PhotoShop, Personal Focus, and Figure in Motion. Lab 6, Credit 3 (offered
each year)

Medical Illustration

2020-781 Medical Illustration Topics I
This is an introductory course; designed to acquaint the illustration student
with art techniques commonly used in medical illustration and with the medi-
cal library and audio-visual television-supporting milieu in which the medical
illustrator works. Lab 6, Credit 3 (offered each year)

2020-782 Medical Illustration Graphics
A course emphasizing the use of computer software and hardware as a resource
for generating titles, charts and graphs, schematics and illustrations as vehicles to
meeting instructional and communicative needs. Students will leam the various
techniques available and will apply those techniques while designing pamphlets,
in-house publications and poster exhibits. Lab 6, Credit 3 (offered each year)

2020-783 Anatomical Studies
Sketches drawn from human dissection are translated into instructional illustra-
tions using watercolor wash and pen and ink. Emphasis will be on rapid but accu-
rate sketching and observation in the laboratory, with a representation of form
and structure in living tissue for publication. Lab 6, Credit 3 (offered each year)

2020-784 Medical Illustration Topics II
A continuation of Anatomical Studies I with students translating sketches
drawn from human dissection into full-color instructional illustrations.
Techniques studied include watercolor, color pencil, airbrush and mixed media.
Emphasis will be on rapid but accurate sketches leading to the description of
living tissue for the preparation of surgical illustration. Lab 6, Credit 3 (offered
each year)

2020-785 Surgical Procedures I
The application of creating instructional aids designed to increase learner
understanding of surgical procedures and concepts. Sketches are to be drawn
while observing the surgery, consulting with the surgeon for accuracy of detail
and development. The final preparation of the art work will match its intended
use (e.g., publication, slide graphic, computer graphic, etc.) Lab 6, Credit 3
(offered each year)

2020-786 Surgical Procedures II
A continuation of the concepts begun in 785; specifically, combining anatomical
knowledge with surgical observation to construct a concise and accurate surgi-
cal series. Students will concentrate on communicating essential surgical con-
cepts to a specific audience, as well as ensuring that their artwork will meet the
demands of reproduction. Lab 6, Credit 3 (offered each year)

2020-890 Research & Thesis—Medical Illustration
The development of a thesis project initiated by the student and approved by a
faculty committee. Primarily a creative production, the thesis must also include
a written report and participation in a graduate thesis show. Lab 9-42, Credit
3-14 (offered every quarter)

Fine Arts Studio

2021-710 Intro, to Painting: Acrylic Graduate Elective
A course in the basic materials and processes of acrylic painting. Students will
explore the expressive and stylistic possibilities of the medium. Subjects will
include various interpretations of still life and model as well as individual pro-
jects. Discussion of work will focus on form, composition, and color. Lab 6,
Credit 3

2021-711 Intro, to Painting: Oils Graduate Elective
This course introduces students to oil painting. Along with learning about the
properties and techniques of this medium, students will be encouraged to
experiment and seek solutions to problems of composition and structure in
painting. Preparatory sketches and studies will be encouraged for the produc-
tion of finished works. Lectures, demonstrations, examples, and slide talks will
compliment the growth gained through the students' creation of a variety of
paintings from both observation and imagination. Lab 6, Credit 3

2021-712 Intro, to Painting: Figure Graduate Elective
The fundamentals of representational figure painting in oils or acrylics using
traditional materials and process. Color mixing and painting application tech-
niques related to depicting the figure and its immediate environment will be
explored. Observational study of form, space, and quality of light will be
stressed. Lab 6, Credit 3

2021-721 Watercolor: Graduate Elective
Use and control of the technique of water color painting. Exploring watercolor
as an illustrative and painting media. Lab 6, Credit 3

2021-722 Contemporary Drawing: Graduate Elective
Emphasis is on drawing and the development of form, space and expression
from a variety of sources, including the human figure. Emphasis on basic tech-
niques, materials and concepts for further study are explored. Studio 6, Credit 3

2021-730 Intro, to Printmaking: Etching Graduate Elective
Conceptual and technical assignments introduce the basic techniques in etching
focusing on line, value and texture. An investigation of line using the following
techniques: line etch, litho crayon, open bite, scraping, and burnishing. Personal
expression will be encouraged through variations in the use of line, value and
texture. Lab 6, Credit 3

2021-731 Intro, to Printmaking: Litho Graduate Elective
Conceptual and technical assignments that introduce the basic techniques in
lithography focusing on line, value, and texture. An investigation of form rela-
tionships using the techniques of etching on litho-plates and stones; using pen-
cils, crayons, inks, and transfer imagery to create and encourage personal expres-
sion. Lab 6, Credit 3

2021-733 Intro, to Printmaking: Non-toxic Elective
The student will explore of a wide range of non-toxic printmaking processes
and techniques. In the mastery and application of these processes and tech-
niques the student will achieve personal aesthetic goals. Studio 6, Credit 3



2021-761, 762, 763, 764 Fine Arts Studio Graduate Elective
Traditional sculptural concepts will evolve through a variety of processes and
materials-predominately clay, plaster, cement, stone, paper and metal. The
human figure is presented as a subject for study and for use as a springboard to
invention. Lab 6, Credit 3

2021-775 Sculpture Assemblage Graduate Elective
One of the most basic approaches to creating Sculpture, this course involves
assembling or bringing together parts / pieces to form a whole. Spontaneous and
immediate contact with unique materials, creative processes and the degree of
sculptural impact may all be characterized as extremely direct. This straight-
forward confrontation offers no flashy techniques, seductive material or process
to hide behind. Instead, at the onset, basic sculptural manipulation must occur.
Lab 6, Credit 3

2021-776 Sculpture: Figure Graduate Elective
This sculpture course investigates the study of human form through the devel-
opment of sculpted clay figures working directly from living models. Emphasis
is placed on exploring the following sculptural elements: the underlying 3-
dimensional structure of the human figure; proportions of the human figure;
volume, mass & surface anatomy; gesture; support & balance; figurative spatial
relationships; expressive qualities of human form; use & control of basic mate-
rial & processes related to figure sculpture. Lab 6, Credit 3

2021-780, 781,782 Fine Arts Studio Graduate I
Fine Arts Studio: enter into a critical discourse and examination of ideas and
relationships in the fine arts. Critiques, guest artists, lectures and discussion
along with studio production. Painting: develop painting skill in oil,