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QUICK FACTS

QUICK FACTS

The School

The Naval Postgraduate School is America's national secu-
rity research university. The mission of the University is to
provide high-quality, relevant and unique advanced educa-
tion and research programs that increase the combat effec-
tiveness of the Naval Services, other Armed Forces of the
U.S. and our partners, to enhance our national security.

The Campus

Located in Monterey, California on the Pacific Ocean, 120
miles south of San Francisco, the Naval Postgraduate
School campus covers 627 acres of land. The site, home to
NPS since 1951, houses state-of-the-art laboratories, nu-
merous academic buildings, an award-winning library, gov-
ernment housing and impressive recreational facilities.

The Students

The student body consists of officers from all branches of
the U.S. uniformed services, civilian employees of the fed-
eral, state and local governments, as well as officers and
civilians from 47 foreign countries. A limited number of
defense contractors and enlisted personnel are also en-
rolled. Selection for graduate education at NPS is based
upon outstanding professional performance, promotion
potential, and a strong academic background.

The Faculty

Drawn from a broad array of educational institutions, the
faculty represent a prestigious collection of scholars, the
majority of whom are civilians. Faculty interaction with
students is high and every class is taught directly by a facul-
ty member. All tenure and tenure-track faculty hold a doc-

toral degree. Other faculty are credentialed experts in their
fields of study.

The Degrees

The Naval Postgraduate School confers the following ad-
vanced degrees: Master of Arts Degree, Master of Business
Administration, Master of Science Degree, Engineer's

Degree, Doctor of Philosophy, and Doctor of Engineering.
For more information on admission, contact:

Naval Postgraduate School
Admissions Office

1 University Circle, He-022
Monterey, CA 93943

Telephone: (831) 656-3093 / DSN 756-3093
e-mail: grad-ed@nps.edu

Catalogs:

The online edition of the School's catalog is updated quar-
terly and located at:
www.nps.edu/Academics/Admissions/Registrar/Academic

Catalog
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Distinguished Alumni and Hall of Fame
NPS Hall of Fame

The Naval Postgraduate School Hall of Fame is a place
reserved for the School’s most notable alumni and friends,

recognizing their achievements and attainment of positions

at the highest levels of public service. NPS’ Hall of Fame
members have made the greatest contributions to society,
their nations and to the Naval Postgraduate School.

The following individuals have received Hall of Fame

awards:

e Mr. Walt Havenstein (Present 30 Nov 2012)

2012)

Admiral Stanley Arthur (Ret.) (Presented 2 Dec 11)
Dr. Jack London (Presented 2 Dec 11)

Vice Admiral Pat Tracey (Ret) (Presented 3 Dec 10)
Admiral T. Joe Lopez (Ret) (Presented 3 Dec 10)

Vice Admiral Tom Hughes (Ret) (Presented 3 Dec 10)
General Apichart Penkitti (Presented 30 July 10)

09)

e General Michael W. Hagee (Ret) (Presented 23 May

09)
e Honorable Dan Albert (Presented 23 Feb 07)
o Admiral Wayne E. Meyer (Ret) (Presented 23 Feb 06)

e Admiral James D. Watkins (Ret) (Presented 20 Apr

05)
e General John A. Gordon (Ret) (Presented 16 Sep 04)
e Admiral Henry Mauz (Ret) (Presented 19 Nov 03)

e Vice Admiral Arthur Cebrowski (Ret) (Presented 13

Jan 03)
e Professor Pao Chuen Lui (Presented 28 Mar 02)

e The Honorable James Roche, Captain (Ret) (Presented

27 Sep 01)
e The Honorable Thomas White (Presented 27 Sep 01)

Learn more about our NPS Hall of Fame recipients at
www.nps.edw/Alumni/hof html.

Distinguished Alumni Award Program

The Naval Postgraduate School recognizes our alumni
whose outstanding accomplishments and contributions
have made a significant impact upon our nation, its mili-
tary force, and the world. The following individuals have
been recognized as some of NPS’ standout alumni and
have been presented with NPS Distinguished Alumni

awards.

The following individuals have received Distinguished

Alumni awards:

e General Keith Alexander, USA

Admiral Eric T. Olson, USN (Ret.) (Presented 30 Nov

Admiral Michael G. Mullen (Ret) (Presented 11 Aug

Admiral Stanley Arthur, USN (Ret)

Colonel Walter H. Augustin, USMC (Ret)
Captain Jeffrey Bacon, USN (Ret)

Vice Admiral Roger F. Bacon, USN (Ret)

Vice Admiral Phillip Balisle, USN (Ret)

Rear Admiral Stanley Bozin, USN

Rear Admiral Michael A. Brown, USN

Vice Admiral Nancy E. Brown, USN

Captain Daniel W. Bursch, USN (Ret)

Dr. Todd Calhoun

Vice Admiral Arthur Cebrowski, USN (Ret)
Commander Sandra K. Chachula, USN (Ret)
Rear Admiral Philip J. Coady Jr., USN (Ret)
Rear Admiral Dan W. Davenport, USN

Rear Admiral Patrick W. Dunne, USN (Ret)
Gordon Eubanks

Vice Admiral Mark E. Ferguson, III, USN
Captain Stephen Frick, USN (Ret)

Rear Admiral James B Greene Jr. USN (Ret)
Vice Admiral Lee F. Gunn, USN (Ret)

Rear Admiral Charles S. Hamilton II, USN

Rear Admiral Cecil E. Haney, USN

Lieutenant General David K. Heebner, USA (Ret)
Rear Admiral Elizabeth A. Hight, USN

Colonel David Hilmers, USMC (Ret)

Captain Sam Houston, USN (Ret)

Vice Admiral Thomas J. Hughes, USN (Ret)
Captain Wayne P. Hughes, Jr., USN (Ret)

Vice Admiral Harvey E. Johnson, Jr., USCG (Ret)
Rear Admiral John M. Kelly, USN (Ret)
Lieutenant General Richard S. Kramlich, USMC (Ret)
Vice Admiral William Landay III, USN
Lieutenant Commander Marvin Langston, USN (Ret)
Captain Donald M. Layton, USN (Ret)
Lieutenant General Chan Lee, ROKAF

Vice Admiral Michael A. LeFever, USN

Vice Admiral Keith W. Lippert, USN (Ret)
CAPT Michael Lopez-Alegria, USN (Ret)
Professor Pao Chuen Lui (Ret)

Rear Admiral Archer M. Macy, Jr., USN

Vice Admiral Desi A. Mamahit, Indonesian Navy
Rear Admiral Michael Mathis, USN (Ret)

Vice Admiral Justin McCarthy SC, USN

Rear Admiral Timothy J. McGee, USN

Admiral William H. McRaven, USN

Rear Admiral Wayne Meyer, USN (Ret)

Admiral Michael Mullen, USN (Ret)

Lieutenant Colonel Carlos Noriega, USMC (Ret)
Vice Admiral Eric T. Olson, USN

Captain Alan Poindexter, USN

Vice Admiral John Scott Redd, USN (Ret)
Captain Kenneth Reightler, Jr., USN (Ret)

The Honorable James Roche, Captain, USN (Ret)
Rear Admiral Conrad J. Rorie, USN (Ret)
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e VADM Almir Garnier Santos, Federal Republic of

Brazil Navy

CDR Carter "Buzz" Savage, USN (Ret)

Captain Dylan Schmorrow, USN

Captain Winston Scott, USN (Ret)

Rear Admiral Kenneth Slaght, USN (Ret)

Vice Admiral Stanley Szemborski, USN

Rear Admiral Jan Tighe, USN

Rear Admiral David Titley, USN

Vice Admiral Patricia A. Tracey, USN (Ret)
Lieutenant General Thomas R. Turner, USA (Ret)
Lieutenant General Michael A. Vane, USA
General William S. Wallace, USA (Ret)

The Honorable Thomas White, Secretary of the Army
COL Jeff Williams, USA (Ret)

Rear Admiral Edward Winters III, USN

Captain Janice Wynn, USN

Captain John A. Zangardi, USN (Ret)

Distinguished Professors

"Distinguished Professor" is an honorary title conferred

upon certain faculty members in recognition of meritorious

scholarly accomplishments and sustained, significant con-
tributions to the educational mission of the Naval Post-

graduate School. Their research or scholarly contributions
while at the Naval Postgraduate School have had a signifi-

cant impact on their fields of expertise.

Apte, Uday

Business and Public Policy

Agrawal, Brij

Mechanical and Aerospace Engineering

Ball, Robert (Emeritus)
Mechanical and Aerospace Engineering

Brown, Gerald

Operations Research

Bruneau, Thomas (Emeritus)
National Security Affairs

Butler, John T. (Emeritus)
Electrical and Computer Engineering
Chang, Chih Pei

Meteorology

Chiu, Ching-Sang

Oceanography

Chu, Peter C.
Oceanography

Colson, William (Emeritus)
Physics

Crittenden, Eugene (Emeritus)
Physics

Denning, Dorothy

Defense Analysis

Denning, Peter

Computer Science

Elsberry, Russell (Emeritus)
Meteorology

Euske, Kenneth J.

Business and Public Policy

Fuhs, Allen (Emeritus)

Mechanical and Aerospace Engineering
Gaver, Donald (Emeritus)
Operations Research

Giet, George (Emeritus)

Electrical and Computer Engineering
Haderlie, Eugene (Emeritus)
Oceanography

Healey, Anthony (Emeritus)
Mechanical and Aerospace Engineering

Irvine, Cynthia E.

Computer Science

Jacobs, Patricia A.

Operations Research

Kinney, Gilbert (Emeritus)

Physics

Kwon, Young W.

Mechanical and Aerospace Engineering
Lewis, Peter (Emeritus)

Operations Research

Looney, Robert

National Security Affairs

Loomis, Jr., Herschel H.

Electrical and Computer Engineering
Marshall, Kneale (Emeritus)
Operations Research

Marto, Paul (Emeritus)

Mechanical and Aerospace Engineering
McNelley, Terry (Emeritus)
Mechanical and Aerospace Engineering
Montgomery, Michael T.
Meteorology

Morgan, Michael

Electrical and Computer Engineering
Netzer, David (Emeritus)
Mechanical and Aerospace Engineering
Owen, Guillermo

Mathematics

Platzer, Max (Emeritus)

Mechanical and Aerospace Engineering

Porch, Douglas (Emeritus)
National Security Affairs



Powers, John (Emeritus)

Electrical and Computer Engineering
Renard, Robert (Emeritus)
Meteorology

Sarpkaya, Turgut (Emeritus)
Mechanical and Aerospace Engineering
Schrady, Dave (Emeritus)

Operations Research

Shin, Young (Emeritus)

Mechanical and Aerospace Engineering
Thornton, Edward (Emeritus)
Oceanography

Washburn, Alan (Emeritus)
Operations Research

Wood, R. Kevin (Emeritus)
Operations Research

Yun, Xiaoping

Electrical Engineering

DISTINGUISHED ALUMNI AND FACULTY ROSTER
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The School

To meet its advanced educational requirements, the Navy
has a unique academic institution at the Naval Postgradu-
ate School (NPS) with specially tailored academic pro-
grams and a distinctive organization tying academic disci-
plines to naval and joint war fighting applications.

The student body consists of officers from all branches of
the U.S. uniformed services, officers and civilians from 47
other countries and civilian employees of the federal gov-
ernment as well as state and local governments. A limited
number of defense contractors and enlisted personnel are
also enrolled. Selection for graduate education at NPS is
based on outstanding professional performance, promotion
potential, and a strong academic background. Students
receive graduate degrees as a result of successful comple-
tion of programs designed primarily to prepare them for
future career assignments. Degrees are awarded on the
basis of the same high academic standards that prevail at
other accredited institutions.

As an academic institution, NPS emphasizes study and
research programs that are relevant to the Navy's interests,
as well as the interests of other branches of the Depart-
ment of Defense (DoD). The programs are designed to
accommodate the unique requirements of the military,
defense department and other federal agencies, including
requirements for Defense Acquisition Certification.

Mission

The mission of the Naval Postgraduate School is to pro-
vide relevant and unique advanced education and research
programs to increase the combat effectiveness of commis-
sioned officers of the Naval Service to enhance the security
of the United States. In support of the foregoing, and to
sustain academic excellence, foster and encourage a pro-
gram of relevant and meritorious research which both sup-
ports the needs of Navy and Department of Defense while
building the intellectual capital of Naval Postgraduate
School faculty.

Accreditation

WASC

The Accrediting Commission for Senior Colleges and
Universities of the Western Association of Schools and
Colleges (WASC) accredits the Naval Postgraduate
School.

EAC of ABET
In addition to regional accreditation, the Graduate School
of Engineering and Applied Science's Electrical, Mechani-

cal, Systems and Astronautical Engineering degree pro-
grams are accredited by the Engineering Accreditation

Commission (EAC) of ABET, http://www.abet.org.

Dept of Electrical Engineering

Master of Science in Electrical Engineering

Dept of Mechanical and Aerospace Engineering

Master of Science in Mechanical Engineering
Master of Science in Astronautical Engineering

Dept of Systems Engineering

Master of Science in Systems Engineering
Master of Science in Systems Engineering (Distribut-
ed Learning)

AACSB
The Graduate School of Business and Public Policy pro-
grams are accredited by the Association to Advance Colle-

giate Schools of Business (AACSB).

NASPAA

The Master of Business Administration program is accred-
ited by the National Association of Schools of Public Af-
fairs and Administration (NASPAA).

Degrees Conferred

Meeting the highest academic standards, the curricula are
tailored to address defense and national security require-
ments and are developed within the framework of classical
academic degrees.

Master of Arts

¢ Identity Management and Cyber Security
e Management
o Security Studies

Master of Business Administration

e Master of Business Administration
e Executive Master of Business Administration

Master of Cost Estimating and Analysis
Master of Computing Technology

Master of Engineering

e Computer Engineering
o Electrical Engineering



Master of Engineering Acoustics
Master of Human Systems Integration

Master of Science

Applied Cyber Operations

Applied Mathematics

Applied Physics

Applied Science (Acoustics)

Applied Science (Operations Research)
Applied Science (Physical Oceanography)
Applied Science (Signal Processing)
Astronautical Engineering*

Combat Systems Technology

Computer Engineering

Computer Science

Contract Management

Cyber Systems and Operations

Defense Analysis

Electrical Engineering”®

Electronic Warfare Systems Engineering
Engineering Acoustics

Engineering Science (Aerospace Engineering)
Engineering Science (Astronautical Engineering)
Engineering Science (Computer Engineering)
Engineering Science (Electrical Engineering)
Engineering Science (Mechanical Engineering)
Engineering Systems

Human Systems Integration

Information Strategy and Political Warfare
Information Technology Management
Information Warfare Systems Engineering
Management

Mechanical Engineering*

Meteorology

Meteorology and Physical Oceanography
Modeling Virtual Environments and Simulation
Network Operations and Technology
Operations Research

Physical Oceanography

Physics

Product Development

Program Management

Remote Sensing Intelligence

Software Engineering

Space Systems Operations

Systems Engineering*

Systems Engineering Analysis

Systems Engineering Management

Systems Technology (Command, Control & Commu-
nications)

Master of Systems Analysis

Engineer
(Typically requires one year of study beyond the master's
degree)

o Astronautical Engineer

THE NAVAL POSTGRADUATE SCHOOL

e Electrical Engineer
e Mechanical Engineer

Doctor of Philosophy

Aeronautical Engineering
Applied Mathematics
Applied Physics
Astronautical Engineering
Computer Science
Electrical Engineering
Engineering Acoustics
Information Sciences
Mechanical Engineering
Meteorology

Modeling, Virtual Environments and Simulation
Operations Research
Physical Oceanography
Physics

Security Studies

Software Engineering
Systems Engineering

*Apart from institutional accreditation, the Graduate
School of Engineering and Applied Science's Electrical,
Mechanical, Systems and Astronautical Engineering de-
gree programs are accredited by the Engineering Accredi-
tation Committee of the Accreditation Board for Engi-
neering and Technology, 111 Market Place, Suite 1050,
Baltimore, MD 21202-4012 — telephone: (410) 347-7700.

Board of Advisors

The Board of Advisors is composed of distinguished pro-
fessionals who are eminent authorities in the field of aca-
demia, business, national defense and the defense industry,
management, leadership, and research and analysis. The
Board meets to assess the effectiveness with which the Na-
val Postgraduate School is accomplishing its mission and
evaluates its future plans. Board Members shall be ap-
pointed on an annual basis by the Secretary of Defense,
and shall serve terms of four years. Following their initial
four-year tour, Board Members may, at the discretion of
the President, Naval Postgraduate School, be considered
for additional terms on the Board. The Board meets at
least once a year.

Federal:

Federal members serve by virtue of their position.

Anthony A. Cucolo, III, MG, USA  Commandant, Army War
College

David S. Fadok, MG, USAF Commander, Air University

Matthew L. Klunder, RADM, USN Chief, Office of Naval Re-
search

Thomas M. Murray, MG, USMC  Commanding General, Edu-
cation Command and Presi-
dent, Marine Corps Universi-

ty
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William F. Moran, VADM, USN  Chief of Naval Personnel/

Deputy Chief of Naval Oper-

ations (Manpower, Personnel,

Training and Education

Non-Federal:
‘Walter Anderson
Honorable Michael Bayer

President, Novium Learning

ton Strategies

Honorable Jack Borsting, Ph.D.
University of Southern Cali-
fornia

Robert Fossum, Ph.D. (Ret.) Independent Consultant

David E. Frost, VADM, USN

(Ret.)

Lee Gunn, VADM, USN (Ret.)
Research, CNA Corp

E Jan Kehoe

Elisabeth Pate-Cornell, Ph.D.
University

Honorable G. Kim Wincup Independent Consultant

The Board of Advisors website is at:
http://www.nps.edu/Administration/BoardofAdvisors/new
boa.html

Administration

The President of the Naval Postgraduate School is the
academic coordinator for all graduate education programs
in the Navy. The President administers fully-funded grad-
uate educational programs at the Naval Postgraduate
School, other service graduate schools and civilian universi-
ties.

Leadership

President
Ronald A. Route, VADM, USN (Ret.)

Provost and Academic Dean

Douglas A. Hensler, Ph.D.

Chief Of Staff
Deidre McLay, CAPT, USN

Administration

Dean of Graduate School of Engineering and Applied Sci-
ence

Clyde Scandrett, Ph.D.

Dean of Graduate School of Operational and Information
Sciences

Gordon McCormick, Ph.D.
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President & CEO, Dumbar-

Professor and Dean Emeritus,

President, Frost & Associates
President, Institute for Public
Professor at Walden Universi-

ty
Professor and Chair, Stanford

Dean of School of International Graduate Studies
James Wirtz, Ph.D.

Dean of Graduate School of Business and Public Policy
William R. Gates, Ph.D.

Dean of Research
Jeffrey D. Paduan, Ph.D.

Dean of Students
Matthew Vandersluis, CAPT, USN

Vice Provost for Academic Affairs
O. Douglas Moses, Ph.D.

University Librarian

Eleanor Uhlinger

Administrative Staff

Associate Provost for Faculty Management and Administra-
tion

Paula Jordanek, CAPT, USN (Ret.)

Associate Provost for Educational Effectiveness
Gapped

Director of Academic Administration and Registrar
P. Michael Andersen

Director of for Center for Educational Design, Development,
and Distribution (CED3)
Tom Mastre

Director of Programs
James Walsh, CDR, USN

Director of International Programs

Alan Scott, CAPT, USN (Ret.)

Director of Admissions

Susan G. Dooley, Lt Col, USMC (Ret)

Academic Organization
The Naval Postgraduate School has four graduate schools

as well as several research and education institutes and cen-
ters. Academic departments and faculty are organized
within four schools. Institutes and centers provide groups
of faculty an additional structure for collaborative and in-
terdisciplinary teaching and research activities. The Naval
Postgraduate School also has a number of interdisciplinary
committees and groups that oversee and advise education
programs.



Graduate School of Business and Public Policy

Organizations and Management Academic Area
Acquisition Management Academic Area

Financial Management Academic Area

Operations and Logistics Management Academic Area
Manpower and Economics Academic Area

Enterprise and Information Management Academic Area
Global Public Policy Academic Group

Defense Resources Management Institute

Graduate School of Engineering and Applied
Sciences

Electrical and Computer Engineering Department
Physics Department

Applied Mathematics Department

Oceanography Department

Meteorology Department

Mechanical and Aerospace Engineering Department
Space Systems Academic Group

Systems Engineering Department

Undersea Warfare Academic Group

Engineering Acoustics Academic Committee

Graduate School of Operational and Infor-
mation Sciences

Computer Science Department
Cyber Academic Group
Information Sciences Department
Operations Research Department
Defense Analysis Department

School for International Graduates Studies

National Security Affairs Department
International Graduate Programs Office

Defense Resources Management Institute

Center for Civil-Military Relations

Center for Homeland Defense and Security

Center for Contemporary Conflict

Center for Stabilization and Reconstruction Studies

Research Institutes

In addition to the Schools, the Naval Postgraduate School
includes the following research centers and interdiscipli-
nary institutes that combine education and research.

Cebrowski Institute for Innovation and Infor-
mation Superiority

www.nps.edu/cebrowski
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In a world dominated by distributed communication net-
works, the Cebrowski Institute for Innovation and Infor-
mation Superiority facilitates cross-discipline studies in
how information processes and technologies can strength-
en national security. Main areas of concentration are hasti-
ly formed networks, network centric operations, cross-
sector collaborations, worldwide consortium for the grid
(W2COG), mobile devices and communications, infor-
mation operations, counterterrorism and irregular warfare,
information assurance, information security, and the skills
of innovation. The Institute operates as a federation of
research centers and projects serving a community of stu-

dents and faculty.

Wayne E. Meyer Institute of Systems Engineer-
ing
www.nps.edu/research/meyer

The Meyer Institute conducts a program of systems re-
search dedicated to the understanding of systems for de-
fense applications. Research programs conducted by the
Meyer Institute respond primarily to the needs of military
sponsors. Current thrusts include Warfighting Capability
Engineering, Enterprise Systems Engineering, Model
Based Systems Engineering, and System of Systems Engi-

neering & Integration.

The Meyer Institute also provides support for the educa-
tion of officers of all services, including international stu-
dents. This educational focus is on Engineering Leader-
ship, addressing the development of professional engineer-
ing knowledge, skills, and abilities as competent and profi-
cient engineering leaders, and the development of engi-
neering leaders throughout the Department of Defense
who are strategic system thinkers.

MOVES Institute

www.movesinstitute.org

The Modeling, Virtual Environments, and Simulation
Institute is the nation's Institute for Defense Modeling and
Simulation focusing on enhancing the operational effec-
tiveness of our joint forces and our allies by providing supe-
rior training and analysis products, education, and exem-
plary research. The Institute manages graduate degree pro-
grams in Modeling and Simulation in support of all the
services and our allies. The Institute's research focus is in
the areas of combat modeling, visual simulation, training
and human systems, intelligent agents, and adaptive sys-
tems.

Center for Executive Education

www.nps.edu/academics/centers/cee/

The Center for Executive Education (CEE) at NPSis a
major component of the larger Navy Executive Develop-
ment Program and is charged with preparing senior Navy
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leaders for positions of increased responsibility and leader-
ship within DoD. CEE provides professional develop-
ment opportunities to Navy Flags, Captains and civilian
GS-15s with an emphasis on maintaining warfighting
effectiveness while optimizing resources and enhancing
business discipline. All programs are designed to provide
Navy leaders with the knowledge, skills, and abilities to
manage and lead effectively in complex organizations
through the use of case studies, team exercises, practical
applications, and interactive class discussions. Both stand-
ing and customized executive education courses are provid-
ed and may be delivered on campus or at the requesting
command's location. Periodic standing CEE courses in-
clude: 1) five-day Flag-level Leading Innovation (LI)
courses; 2) ten-day Captain/GS15-level Navy Senior
Leader Seminars (NSLS); 3) three-day Flag/Captain-level
Strategic Communication Workshops (SCW); and four-
day Flag/Captain-level Strategic Planning, Effects, As-
sessments and Risk (SPEAR) workshops. CEE’s custom-
ized courses include Flag-level Tailored Support (TS)
courses, senior Captain-level Executive Support Courses
(ESC), and ad hoc tailored courses for specific commands
requiring near-term assistance. For more information,
please contact the CEE by calling (831) 656-3334 or by

visiting our website.

International Graduate Programs Office

The International Graduate Programs Office is responsible
for the cultural, social and academic integration of the in-
ternational community. The office is charged with inter-
acting with outside agencies, military and civilian to ac-
complish the goals of the Joint Security Cooperation Edu-
cation and Training (JSCET) Program and the Field Stud-
ies Program (FSP). Additionally, it is responsible for the
International Sponsor Program and acts as the Command
Sponsor to the International Executive Committee.

Since 1954, over 5,700 International officers and govern-
ment sponsored civilians from over 114 countries have
graduated from NPS. Many have gone on to achieve posi-
tions of prominence within their military services, govern-
ments, and private industry. The International Program at
NPS serves as an integral link in establishing the long-term
military-to-military relationships between our U.S. and
international officers. The International Graduate Pro-
grams Office sponsors the following courses:

IT1500 Informational Program Seminar for International
Officers (4-0)

Provides international students with an awareness and functional
understanding of internationally recognized human rights and the
American democratic way of life. Areas of emphasis introduced
during the seminar include civil-military relations, human rights,
relationships in a democratic society, and a comparative look at the
U.S. free enterprise system.

ITA600 Communication Skills for International Officers (3-0)
Provides the opportunity to enhance English speaking and listening
skills by taking part in organized oral exercises, group discussions,
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and instructional briefings on a variety of subjects. The course ad-
dresses pronunciation by incorporating language software programs
to improve speaking. Building reading and writing skills is part of
the course but not the main focus.

IT1700 Academic Writing for International Officers (3-0)
IT1700 prepares international students for the task of writing a
thesis or research paper for an American institution of higher-
education. The course deals with Change Description the rhetorical
styles of an academic paper and, to that end, examines appropriate
organization, content, audience consideration, voice, and source
citation. Students produce both in-class and out-of-class work. The
course also covers strategies for thesis preparation. Analysis and
discussion of sample articles and essays-by published professionals
and by the class members-are important elements of the D learning
experience. So is a vigorous dedication to the writing process,
which includes pre-writing, writing, revision, and proofing. For
these reasons, students should expect to devote to the course up to
six (6) hours each week over and above the three (3) hours of class
contact time.

The point of contact for requests to the International Gradu-
ate Programs office is:

Al Scott, CAPT (Ret.)
Director, International Graduate Programs Office
Commercial: (831) 656-2186

DSN 756-2186
Fax: (831) 656-3064
Website: www.nps.edu/Adminsrv/IGPO/index.html

Library

Dudley Knox Library contributes to learning, research and
teaching, anytime and anywhere, through relevant and
evolving collections, tools, services, and spaces designed for
NPS patrons of today and tomorrow. The Library provides
patrons in Monterey or at remote locations with: a portal
to open-access and limited distribution (to SECRET)
NPS-scholarly content and academic resources; a tailored
mix of traditional and progressive library services delivered
by friendly, knowledgeable staff and supported by intuitive,
seamless technology interfaces; and physical and virtual
places for individual and group study, research and learn-
ing.

The Library website is the gateway to carefully selected
scholarly information such as print and electronic books
and journals; academic databases; media and maps; NPS
dissertations/theses/reports; faculty publications; NPS and
Hotel Del Monte history; and much more. Librarians have
created topical bibliographies, instructional tutorials, and
research guides pertinent to the military and national de-
fense needs of NPS faculty, students (resident and distance
learners), and staff. The Library is a selective depository for
government documents and information distributed

through the Federal Depository Program.

Off-campus remote access to licensed e-resources is availa-
ble to authorized users 24 hours a day, 7 days a week. Pa-



trons can also request materials from other libraries and
many of these items are delivered to a website portal that is

accessible 24/7.

For more information, please visit http://library.nps.edu.

Information Technology and Communica-
tion Services

The ITACS (Information Technology and Communica-
tion Services) organization incorporates all communication
services, telephone support, and network support into the
core computing functions that have been provided by the
Naval Postgraduate School since 1953. Website:
www.nps.edu/Technology.

Accounts

All faculty, students, staff, and contractors of the Naval
Postgraduate School may have a network access account.
Upon written request, users with a legitimate academic
need can also get a Unix or a Mainframe account. All
computer accounts are for official use only, for the sole and
private use of the account holder. All new resident stu-
dents, faculty, staff, and contractors must check in at the
Office of Student Services in the basement of Herrmann
Hall to register in the "Python" Student Information Sys-
tem and to get a computer account. Student Services is
located in Herrmann Hall, Room 039. Phone (831) 656-
3815.

Software Availability

Many different software programs are installed and sup-
ported by ITACS. A few of these products are site li-
censed and can be installed at home for those with valid
NPS accounts. The software currently available can be
found at the software download page:
www.nps.edu/Technology/SoftwareLib/index.htm.

Virus Protection

All e-mail messages are scanned for viruses and for prohib-
ited executable attachments on the exchange servers. Alt-
hough anti-virus programs are remotely administered to on
campus systems by the Technology Assistance Center
("TAC"), users are responsible for keeping non-NPS sys-
tems that connect to the network clean of viruses. Anti-
virus software is available for installation on home comput-
ers at the software download page:
www.nps.edu/Technology/SoftwareLib/index.htm.

Wireless Computing

For wireless-capable laptops that need to connect to the
NPS wireless network, please visit the TAC self-help site
at http://wiki.nps.edu/tac. As always, if further assistance is

THE NAVAL POSTGRADUATE SCHOOL

needed, please bring the laptop to the TAC in Ingersoll
Hall, Room 151.
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Course Codes

Courses are designated by an alphanumeric symbol consist-
ing of two letters and four numbers. The first two letters
designate the academic department, committee or group
that offers the course and are defined as follows:

Course Academic Dept or Academic Administered

Prefix Group Name Group Prefix by

AE Mechanicaland MAE GSEAS
Aerospace En-
gineering

CC Information IS GSOIS
Sciences

CS Computer Sci-  CS GSOIS
ence

CY Cyber Academic CAG GSOIS
Group

DA Defense Analy- DA GSOIS
sis

EC Electrical and EC GSEAS
Computer En-
gineering

EN Energy Aca- EAG Provost
demic Group

EO Electrical and EC GSEAS
Computer En-
gineering

FL National Securi- NS SIGS
ty Affairs

GB GSBPP GB GSBPP

GE GSBPP GB GSBPP

GP Global Public GP GPPAG
Policy Academic
Group

10 Information IS GSOIS
Sciences

IS Information IS GSOIS
Sciences

IT International INT PO
Programs Office
(IPO)

w Information IS GSOIS
Sciences

MA Mathematics MA GSEAS
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ME Mechanicaland MAE GSEAS
Acrospace En-
gineering

MN GSBPP GB GSBPP

MO Mathematics MA GSEAS

MR Meteorology MR GSEAS

MS Mechanical and MAE GSEAS
Acrospace En-
gineering

MV Modeling, Vir-  MOVES GSOIS
tual Environ-
ments and
Simulation

MX Mechanical and MAE GSEAS
Acrospace En-
gineering

NS National Securi- NS SIGS
ty Affairs

NW Naval War Col- NW NwW
lege (NW)

OA Operations Re-  OR GSOIS
search

oC Oceanography  OC GSEAS

OS Operations Re-  OR GSOIS
search

PC Physics PH GSOIS

PH Physics PH GSEAS

SE Systems Engi-  SE GSEAS
neering

SI Systems Engi-  SE GSEAS
neering

SO Defense Analy- DA GSOIS
sis

SS Space Systems ~ SP GSEAS

SW Computer Sci-  CS GSOIS
ence

TS Mechanical and MAE GSEAS
Acrospace En-
gineering

uw Undersea War- USWAG GSEAS
fare

Course Credit Value

Following the course designator are two numbers in paren-
theses separated by a hyphen, which indicate the hours of



instruction per week in the classroom and in the laborato-
1y, respectively. When calculating quarter-hours for the
credit value of the course, laboratory hours are assigned
half the value shown. Thus a (3-2) course, having three
hours lecture and two hours of laboratory, will be assigned
a credit value of four-quarter-hours.

Courses are assigned numbers in accordance with their
level of academic credit:

0001-0999 No credit

1000-1999 Lower division college credit
(Freshman - Sophomore Level)

2000-2999 Upper division college credit
(Junior - Senior level)

3000-3999 Graduate credit

4000-4999 Graduate credit

Course Descriptions

For the most up to date course descriptions, access the
online catalog at www.nps.edu/admissions/catalog/. The
online catalog is updated online quarterly.

Requirements for the Master of Arts De-
gree and the Master of Science Degree

The master's degree may be awarded for successful com-
pletion of a curriculum which has the approval of the Aca-
demic Council as meriting the degree. Such curricula shall
conform to current practice in accredited institutions and
shall contain a well-defined major.

General Naval Postgraduate School minimum require-
ments for the master's degree are as follows:

e 32 quarter-hours of graduate level credits of which at
least 20 quarter-credits must be earned from NPS*.
o A thesis or its equivalent is required.

*NPS generally allows a maximum of 12 graduate-level,
quarter-credits to be transferred for purposes of earning a
graduate degree. However, an additional 12 quarter-
credits may be transferred from the Air Force Institute of
Technology (AFIT) in Dayton, Ohio. This is in addition
to the normal transfer allowed (12), bringing the total to a
maximum of 24 quarter-credits transferable from AFIT to
NPS. Permission to transfer a specific course to serve as a
substitute for a degree requirement will be determined by
the Department Chairman or equivalent person responsi-
ble for nominating candidates for degrees at NPS and must
be pre-approved in a coherent plan of study for the stu-
dent. Regardless of transfer credits allowed, all NPS mas-
ter's degrees still require at least 20 quarter-credits be

earned directly from NPS.

To be eligible for the master's degree, the student must
attain a minimum average quality point rating of 3.00 in all
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of the 3000 and 4000 level courses in his/her curriculum a
2.75 in all courses of the curriculum.

Thesis Format Requirements

The Thesis/Dissertation/MBA Project Report and Joint
Applied Project Preparation Manual provides formatting
and procedural guidance for preparing and processing elec-
tronic thesis/dissertation/reports at the Naval Postgraduate
School. It covers both unclassified and classified the-
ses/reports. All references to “theses” also refer to Disser-
tations, MBA Professional Reports and Joint Applied Pro-
jects. The document is on the web at
http://www.nps.edu/research/research1.html

Dual Degree Programs

Students who wish to pursue a dual degree program must
satisfy QPR and other curricular/departmental require-
ments, as set forth in the Academic Policy Manual.

A dual degree program is one in which a student pursues
two distinct master's degrees simultaneously. Any program
which can lead to the award of two master's degrees is, in
its entirety, a special program that must be approved by the
Academic Council.

A student is qualified to enter a dual degree program if the
Program Officer and Academic Associate certify that the
student possesses a Total Quality Point Rating (TQPR)
which is at least 3.75 and in the top 25% of the TQPRs of
the students in the last four graduating sections of his/her
curriculum.

The special dual degree program will be terminated if the
student does not maintain a performance which places him
within the top 50% of each program. The Program Offic-
ers and Academic Associates will monitor the student's
performance each quarter and will report to the Academic
Council if such a performance is not being maintained.

The program which leads to two graduate degrees must
satisfy the requirements of both degrees. Course valida-
tions early in the program will allow the student to take the
additional 3000 and 4000 level courses as required for the

dual degree program.

A single thesis may be used to satisfy the requirements of
both departments provided it shows relevance to and mas-
tery of both fields, is permitted by the policy of both de-
partments, and is co-advised by a member of each De-
partment.

The dual degree program must satisfy the enrollment limi-
tations cited in the Academic Policy Manual. If a student
requires waivers for enrollment limitations, the request for
waiver must be included in the application for the special
program.
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The Academic Council requires a written endorsement of
the dual degree program from the student's sponsor or a
written attestation by a Department Chair, Academic As-
sociate, or Program Officer that the sponsor has been noti-
fied of the student's proposal and approves of the program.

Educational Skill Requirements

The majority of NPS curricular programs are developed
based on Education Skill Requirements (ESRs). Educa-
tion Skill Requirements define the fundamental concepts
required in the graduate education curriculum as directed
by each curriculum sponsor and Subject Matter Expert
(SME). These ESRs represent the criteria essential for
successful performance in billets requiring each subspecial-
ty.

The Program Officers and academic staff at the Naval
Postgraduate School coordinate biennial curriculum re-
views with the curriculum sponsors for each curriculum.
These reviews are conducted to ensure that the ESRs are
current and relevant to the needs of the military, that pro-
grams meet the knowledge, skill and competencies of the
ESRs, and that the changing needs of the sponsors are
reflected in each curriculum. The ESRs for each curricu-
lum offered at Naval Postgraduate School are included in
this catalog at the end of each curriculum listing as appli-
cable.

Curriculum content is continually updated to maintain
pace with changes in each field of study. The Naval Post-
graduate School Program Officers and faculty maintain a
continuous dialogue with curriculum sponsors and Subject
Matter Experts. These dialogues culminate in the biennial
curriculum reviews. Curriculum sponsors and SMEs are
active in each curriculum in areas such as providing current
and relevant material and speakers for classes, forwarding
potential thesis topics that are of interest to the military,
and providing opportunities and financial support for stu-
dent experience tours and travel.

These partnerships between the Naval Postgraduate School
and the curriculum sponsors ensure that the educational
needs of each subspecialty community are continually met
through relevant education in each curriculum at NPS.

Half-Quarter Math Refresher

This is a sequence of courses developed specifically to pro-
vide a refresher of subject material pertinent to the curricu-
lum to be studied. The number and types of courses, which
comprise the technical refresher, are developed by the Pro-
gram Officer and Academic Associate for the student's
primary curriculum. The purpose of the technical refresher
is to reacquaint students with technical material and at the

same time help them build good study habits.

The Six-Week Math Refreshers begin during the first half
or second half of the quarter and typically consist of:
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Math Refresher I (first half of quarter)
MA1113
MA1115

Math Refresher I (last half of quarter)
MA1114
MA1116

Prospective students are encouraged to contact the Pro-
gram Officer regarding the specifics of their particular Six-
Week Technical Refresher course sequence.

Technical Refresher Quarter

This is a sequence of courses developed by the Program
Officer and the Academic Associate to better prepare in-
coming students for entering a technical curriculum.

This course sequence is designed for prospective students
who:

1. have an Academic Profile Code (APC) that indicates a
deficiency in mathematics and/or scientific and tech-
nical subject matter (i.e., their APC does not qualify
them for direct entry to a technical curriculum),

or

2. in completing their review of the prospective student's
academic record, the Program Officer and Academic
Associate have concluded that sufficient time has ex-
pired since the student's most recent college experience
and as such, the student would benefit from the Tech-
nical Refresher Quarter.

For some students, this may also include courses from the

Six-Week Math Refresher.

The refresher sequence is normally twelve weeks in length;
however, there are occasions when a student may be as-
signed two quarters of refresher prior to entering a tech-
nical curriculum.

Typical course sequences for refresher quarters are shown
in these examples:

Space Systems Operations
MA1113

MA1114

PH1121

PH1322

Operations Analysis
MA1113
MA1114
MA1025
0OA1600

Mechanical Engineering
EC1010
MA1113



MA1114
PH1121

Computer Science
CS1100
MA2025
MV1000
NW3230

Prospective students are encouraged to contact the Pro-
gram Officer regarding the specifics of their particular re-
fresher course sequence.

Grading

Student academic performance is evaluated in terms of
quality points assigned to the letter grade achieved in a
course. Based on the level of achievement associated with
each letter grade, the corresponding quality point values
range from a maximum of 4 to a minimum of 0 as follows:

Grade Point Value

A 4
A- 3.7
B+ 3.3
B 3
B- 2.7
C+ 2.3
C 2
C- 1.7
D+ 1.3
D 1
X 0

Letter designations for which no quality points are as-
signed are given as follows:

Incomplete
Withdrew
Un-graded

Pass

Fail

Thesis Research

HmEoZ g

Incomplete Grade: A grade of "I" grade is given when an
identifiable portion of the course remains unaccomplished
at the end of the quarter. One additional quarter is grant-
ed to submit the delinquent work. If the “I” is not re-
moved within the twelve weeks following the end of the
term in which it was assigned, it becomes an “X.”

Pass/Fail Grade: Courses may be designated for “P” and
“F” grading when approved by the Academic Department
and the Academic Council. A student in a degree program
who wishes to take courses not in his or her normal pro-
gram may also elect to take them in the Pass/Fail mode.
Approval must be granted by the student's cognizant Pro-
gram Officer and Department Chairman. It is the respon-
sibility of the student to exercise the P/F option by inform-
ing the instructor in writing at the time of enrollment that
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a P/F grade is desired. A copy of the approval request shall
be forwarded to the Registrar. Students electing to receive
the P/F grade in letter graded courses may not apply the
hours toward the degree and curriculum requirements of
any program.

Thesis Research Grade: A grade of "T" indicates that satis-
factory progress is being made on thesis work (XX 0810),
dissertation work (XX 5810), or on a project (XX 4090),
but evaluation depends on completion of the research, the-
sis, dissertation or project, at which time the instructor,
Academic Department, or Academic Council shall change
the "T" grade to one reflecting the Pass/Fail evaluation.

Quality Point Rating (QPR)

When the quarter-hour value (credit) of a course is multi-
plied by the point value of the student's grade, a quality
point value for the student's work in the course is obtained.

Quarter-hour value for a course is defined as the scheduled
number of weekly lecture hours plus one-half of the sched-
uled number of laboratory hours as listed in the NPS
Course Catalog.

Example: A student receives a grade of B in a course with
three hours lecture and two hours lab. The course credit
value of four quarter-hours is multiplied by the point value
assigned to the grade of B, resulting in 12.0 quality points

for the course.

The sum of the quality points for all courses divided by the
sum of the quarter-hour credit of these courses gives a
weighted numerical evaluation of the student's perfor-
mance, termed the Quality Point Rating (QPR). A student
achieving a QPR of 3.0 has maintained a “B” average in all
courses undertaken with a proper weight assigned for
course hours.

Withdrawing from a Course

A student may withdraw from a course up to the end of
the second week of the quarter without any record of it
showing on the transcript. Subsequent withdrawals may be
made up to the end of the eighth week of the quarter, but a
grade of “W” is entered for the course on the transcript.
No withdrawals can be made after the eighth week.

Course Registration and Credit

Each student must be registered in each course in which
he/she is a candidate for credit not later than the tenth
school day the quarter (holidays excluded). No student
will receive credit for a course unless registration in that
course has been approved by one of the following: the stu-
dent's Program Officer or Academic Associate, the
Chairman of his/her doctoral committee or the Vice Prov-
ost for Academic Affairs.
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Repetition of Courses

A student may repeat a course for the purpose of improv-
ing a grade provided such course repetition is offered by
the Naval Postgraduate School. Approval must be granted
by both the Program Officer and the Department or
Group Chairman concerned and the Registrar is to be no-

tified.

For record purposes, both the original and the repeated
courses are to be shown on the transcript. For Quality
Point Rating computation, the credit hours of the course
shall be counted once, using the grade received from the
most recent time that the student enrolled in the course.

Overload

Without special permission, a student may enroll for no
more than 17 total credit hours or more than four 3000
level and/or 4000 level courses per quarter.

A student may enroll in more than 17 and less than 21
total credit hours with explicit permission of the Vice
Provost for Academic Affairs and for more than 21 hours
only with explicit permission of the Provost.

If an established degree program's course matrix includes a
quarter with more than 17 hours, the students in the pro-
gram need not apply for a course enrollment limitation
waiver. This limit is automatically waived in these cases.

Auditing

Eligible persons will be allowed to audit courses on a
space-available basis with the approval of the professor
teaching the course. When approval is obtained to audit,
students may attend classes, but they have no entitlement
to submit papers, questions, or tests for grading nor con-
sume the instructor's time outside of class. Auditors will
receive no grade for the course, no credit toward gradua-
tion, and no formal recognition of accomplishment for
courses they have audited.

Credit by Examination

The award of credit solely on the basis of examination for
any 1000 or 2000 level course is permissible. Grades for
such courses shall be awarded on a Pass/Fail basis.

Validation

A student with the appropriate background may validate a
course that is required for his/her curriculum. Validation
will allow the student to omit that course from the pro-
gram of study; however, no credit will be granted for a
course that has been validated. The basic purpose of course
validation is to make optimal use of the student's time at
the Naval Postgraduate School. Every validation must be
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justified by documented evidence of prior work in the area
of the course to be validated.

The validation of a course must be approved in writing by
the Chairman of the department offering the course or a
designated representative. Specific criteria for validation
(e.g., review of the student's transcripts or examination on
the material of the course) are left to the discretion of the
cognizant Department Chairman.

After validating one or more courses, it may be possible for
a student to complete the program in less than the maxi-
mum time allowed.

Veteran's Benefits

For the purpose of determining eligibility for veteran's
benefits, full-time enrollment is 2 minimum of ten credit
hours per academic quarter. Both lecture and lab credit
hours are applicable to the minimum full load.

Transfer of Credits

Upon admission to the Naval Postgraduate School, each
student's academic record will be evaluated for possible
transfer of credit or for exemption from portions of the
curricular program by validation of course work previously
completed. Students may utilize knowledge gained
through self-study or experience of service-related educa-
tion to seek validation. They may also take a departmental
examination to gain credit for curricular courses.

Twelve hours of graduate-level courses previously complet-
ed may be accepted for transfer credit. These include grad-
uate-level courses taken after completion of the baccalaure-
ate degree and those taken in the last term before award of
the baccalaureate if certified to be in excess of degree re-
quirements.

Initial permission to transfer a specific course to serve as a
substitute for a degree requirement will be determined by
the Department Chairman or equivalent person responsi-
ble for nominating candidates for degrees at NPS and must
be pre-approved in a coherent plan of study for the stu-
dent. Final approval of transfer credits shall be given by the
Academic Council upon the recommendation of the De-
partment Chair. Regardless of transfer credits allowed, all
NPS master's degrees still require at least 20 quarter-
credits be earned directly from NPS.

Questions on transfer credit should be directed by letter to
the appropriate curricular Academic Associate as listed in
this catalog.

Academic Counseling

The Naval Postgraduate School provides academic coun-
seling services to assist officers in developing individual
educational plans. Officers who have chosen specific cur-



ricula or who have been selected or detailed for graduate
education in programs at Naval Postgraduate School, are
advised to contact the appropriate Program Office listed in
the Program Offices and Programs section of this catalog.
Other prospective students seeking general information
about the curricula offered at the school or the fully-funded
graduate education selection process are advised to contact
the Director of Admissions (Code 01C3), Naval Postgrad-
uate School, or telephone (831) 656-3093, DSN 756-
3093, e-mail: grad-ed@nps.edu.

Medical and Operational Military Ab-
sences

The academic record of a student may be deleted com-
pletely for a given term when the student is absent for a
portion of the term for medical or operational reasons.
The transcript will show, “Excused for the term for medi-
cal reasons” or “for operational military reasons.” The stu-
dent shall not be permitted to delete only a portion of the
courses for this reason. The grade “W” shall be used when
it is necessary to withdraw from only a part of the student's
program. Such excusals shall be requested by the Program
Officer and approved by the Vice Provost for Academic
Affairs.

Honor Code
NPS students are expected to uphold the highest standard

of honesty and integrity and must follow the academic
honor code at all times. Plagiarism, fraud, cheating, and
verbal or written misrepresentation constitute violations of
the Academic Honor Code. Instructor-authorized group
activities/projects should rightly acknowledge the efforts of
all respective participants. Unless faculty clearly state that
consultation/cooperation in an assignment or course is
permissible, all work must be exclusively from the stu-
dent(s) listed on the document for all graded work. Any
restrictions placed by the instructor on the materials that
may be used by a student in preparation for and perfor-
mance of all graded work, must be followed.

While no single list can identify and define all types of
academic honor code standards, the following are cited as
examples of unacceptable behavior:

1. Cheating - Using unauthorized notes, study aids, or
information on an examination; looking at another stu-
dent's paper during an examination; altering a graded
work after it has been returned, then resubmitting it for
re-grading; allowing another person to do one's work
and submitting it under one's own name; taking a long-
er time period than was authorized to complete a take-
home exam.

2. Plagiarism - Submitting material that in part or whole
is not entirely one's own work without attributing those
same portions to their correct source. Student shall en-
sure all references are properly cited.

GENERAL ACADEMIC INFORMATION

3. Fabrication - Falsifying or inventing any information,
data, or citation.

4. Obtaining an Unfair Advantage - Gaining access to ex-
amination materials prior to the time authorized by the
instructor; unauthorized collaboration on an academic
assignment; possessing, using or circulating previously
given examination materials where those materials
clearly indicate that they are to be returned to the in-
structor at the conclusion of the examination.

Appropriate disciplinary action may include disenrollment,
fitness report comments, and/or a letter to appropriate
government agencies or official service branches. Individu-
als suspecting Academic Honor Code violations are re-
quired to inform the appropriate academic/curricular offi-

cials.

Grievance Procedures

Complaints of discrimination and sexual harassment re-
quire the continual attention of the President on how they
are handled by the chain of command. A complaint con-
sists of issues or concerns related to race, religion, sex, na-
tional origin, age, or retaliation brought to the attention of
the proper authority related to the known, suspected, or
probable offense under the Uniform Code of Military Jus-
tice (UCMYJ), a violation of civil law, or other inappropriate
conduct. A complaint may be made orally or in writing
with the Command Deputy Equal Opportunity Officer or
Dean of Students.

The procedures an individual must follow to present a
complaint are divided into three categories:

1. Informal
2. Formal

3. Alternative avenues

All procedures for each of these courses of action are locat-
ed in the NPS Military Equal Opportunity Policy Guid-
ance and Discrimination Grievance Procedure Manual
available from the Office of the Dean of Students.

Transcript Requests

To request a copy of your transcript please visit the Regis-
trar's website at
http://www.nps.edu/Academics/Admissions/Registrar/Tra
nscripts/Transcripts.html.

If you have any questions or concerns please call or e-mail
the Registrar's Office at (831) 656-2591 or regis-
trar@nps.edu.

Recent graduates: Please note that it takes approximately
90 days after graduation for your diploma and final tran-
scripts to be generated.
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ADMISSIONS

For admission to either a degree or a non-degree program,
whether on campus or by distance learning, the minimum
qualification is a regionally accredited baccalaureate degree
with appropriate preparation for the proposed program.
Each program has its own admissions criteria. The Aca-
demic Profile Code (APC) is only one element of the ad-
missions criteria used to evaluate applicants for admission
to NPS. The school requires submission of official tran-
scripts covering all college work (undergraduate and gradu-
ate) completed to date. It is recommended that applicants
apply and submit all required materials at least six months
prior to the estimated arrival date, or corresponding gradu-
ate education selection board. Any delay in the arrival of
necessary documentation to include official transcripts will
impede the evaluation for admissions.

Master's Program Admissions

A candidate entering any master's degree program must
possess a baccalaureate degree from a regionally accredited
institution - or in the case of foreign students, a recognized
institution - with a minimum grade point average of 2.2 on
2 4.0 system, of which 75 semester hours/112 quarter hours
must be letter-graded.

If the candidate does not possess an undergraduate degree,
the following are standards for admission to a program
leading to a graduate degree:

1. A minimum of 75 semester hours/112 quarter hours
of letter-graded undergraduate work must have been
completed at regionally accredited institution with
an average grade of "B." Any course with a "C-"
grade or lower will not be counted in the total.
Courses which have been duplicated on various tran-
scripts should be counted only once in arriving at the
number of semester hours to be credited.

2. The general education requirements prescribed for
the Naval Postgraduate School baccalaureate degree
must be satisfied as specified in the Academic Policy
Manual.

3. No more than 20 semester hours may be credited for
work done in non-degree granting service schools.

4. Final approval of the applicant will be made by the

appropriate academic unit Chair.

All applicants must submit an online application at
http://www.nps.edu/Academics/Admissions/ApplyOnline/
ApplyNow.html to be considered for entry into any NPS
program. All undergraduate and graduate work to date
(degree and non-degree) is required for academic evalua-
tion. Please print the confirmation page displayed upon
submission of the completed application. It contains fur-
ther instructions regarding transcripts. Failure to comply
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with the instructions will delay the processing of the appli-
cation.

U.S. Naval Officers

Selection for the Navy's fully funded graduate education
program is based on outstanding professional performance,
promotion potential and a strong academic background.
Officers interested in this program should contact their
assignment officers to determine professional qualification
status. All applications for APC calculation should be ini-
tiated at
http://www.nps.edu/Academics/Admissions/ApplyOnline/
ApplyNow.html.

Upon determination of academic qualification (by NPS),
individuals are eligible for assignment. Officers who are
professionally qualified but lack academic qualifications
should contact the Director of Admissions at admis-
sions@nps.edu for information on ways to improve their
academic backgrounds.

U.S. Army Officers

Army officers applying to NPS should request an Academ-
ic Profile Code (APC) evaluation online at
http://www.nps.edu/Academics/Admissions/ApplyOnline/
ApplyNow.html for the purpose of pre-screening prior to
applying to Army Advanced Civil Schooling (ACS). Re-
questing an APC review in advance of applying to an ACS
training agency will assist in the selection process and will
expedite the formal NPS admissions process after an of-
ficer has been selected by the Army. Officers interested in
fully funded education at NPS should provide their train-
ing agencies a copy of their NPS conditional acceptance
letter when submitting their ACS applications.

Army officers applying for admission to the Department of
National Security Affairs must include scores from the
Graduate Record Examination, taken within five years of
the date of application.

U.S. Air Force Officers

Selection for the Air Force's fully funded graduate educa-
tion program (assigned to AFIT as a full-time student
wherein all tuition costs are paid by the Air Force) is based
upon professional performance, promotion potential, and
academic background. Interested Air Force officers must
contact their assignment team at Air Force Personnel Cen-
ter (AFPC) to determine professional qualification status
and potential AFTT-sponsored graduate education oppor-
tunities available in their career fields. Air Force officers
wishing to apply for an AFIT-sponsored graduate program
must make their desires known to AFPC and follow
AFPC application procedures.



To determine eligibility for an NPS curriculum, Air Force
officers should apply online at
http://www.nps.edu/Academics/Admissions/ApplyOnline/
ApplyNow.html, requesting an Academic Profile Code
(APC) evaluation for the purpose of pre-screening from
the NPS Admissions Office prior to applying to AFPC.
Officers should submit a copy of their NPS conditional
acceptance letters along with their AF Form 3849 applica-
tion to AFPC and also maintain a copy in their personal
records for future use if selected.

Air Force officers applying for admission to the Depart-
ment of National Security Affairs must include scores from
the Graduate Record Examination, taken within five years
of the date of application.

U.S. Marine Corps Officers

NPS opportunities for Marine Corps officers fall under
two categories: 1) Special Education Program (SEP) and
2) International Affairs Officer Program.

The Marine Corps holds selection boards for both pro-
grams that are announced annually by a MARADMIN
message. Marine officers interested in these programs
should consult the latest MARADMIN for board details
and contact HQMC, MMOA-3 for any additional ques-
tions. Prospective applicants should also discuss the timing
of NPS attendance with the Career Counseling Branch at
HQMC. All Marine Corps officers must apply to NPS for
academic eligibility at
http://www.nps.edu/Academics/Admissions/ApplyOnline/
ApplyNow.html as well as applying to HQMC per the
appropriate MARADMIN.

U.S. Coast Guard Officers
Each year, a message is promulgated by the USCG can-

vassing USCG program managers to nominate officers for
graduate education. If you are interested, read the Educa-
tion and Training Manual on the USCG intranet and
speak with your program manager.

Military and Civilian Staff of NPS, Tenant and
Local Commands

NPS, tenant command staff and staff of local commands,
such as Defense Language Institute (DLI), National Oce-
anic and Atmospheric Administration (NOAA), and De-
fense Manpower Data Center (DMDC) are permitted to
attend classes on a space available basis. "Local command"
is defined as located on the Monterey Peninsula. Employ-
ees of a local command may enroll in up to two classes per
quarter with written approval from their supervisors and
prospective academic associate. NPS employees are guided
by the Civilian Academic Development Program NAV-
PGSCOLINSTRUCTION 12410.1A.
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Most staff students seeking official admission into NPS
require some time to establish which degrees they want to
pursue. It is recommended that such students use the first
two quarters (or up to four classes) to decide on a degree
program before completing the application for admission.

In order for a degree to be granted, a staff member must be
formally accepted and admitted to a degree program. This
formal acceptance and admittance can only come from the
Director of Admissions. All applications must be submit-
ted online. Please note that even after being formally ad-
mitted, staff members are still required to register for clas-
ses through the Registrar’s office on a space available basis.
The Staff/Employee Registration form can be found at the
Registrar’s office and online. The forms must be submit-
ted each quarter to the Registrar’s office during the
Add/Drop period, which typically begins in the last two-
weeks of the preceding quarter and ends on the tenth

school day of the new quarter (holidays excluded).

There is no longer a requirement to submit paperwork to
the Academic Council for approval of a staff matrix. Once
a student has been accepted, the Admissions Office will
send an acceptance letter to the applicant and have the
Registrar’s office register the student into the approved
curriculum.

International Students

Military officers and government civilian employees from
other countries may be admitted to most curricula. The
procedures for application are available from the Security
Assistance Office or Defense Attaché Office of the U.S.
Embassy, the MLO, MAAG, OMC, OSC, or ODC, as
appropriate. Correspondence must be processed through
official channels; requests from individual prospective stu-
dents should not be sent directly to the School.

All candidates must satisfy the curriculum academic stand-
ards, as described in this catalog. International candidates
from non-English speaking countries will also be required
to validate their fluency in English through the Test of
English as a Foreign Language (TOEFL). Minimum
TOEFL score required for direct entry to NPS is 83 IBT
(Internet Based Test and 560 Written Test. Candidates
for PhD Programs or Accelerated Programs need to score
at least 100 on the IBT. Waivers will be considered on a
case by case basis for scores between 90 and 100 based on
the overall application package. (For candidates applying
for entry into the Department of National Security Affairs
curricula 681-693, an IBT score of 90 is required.) If a
candidate fails to achieve the 83 IBT or 560 Written

score, but does achieve a score of 70 IBT or 523 Written or
higher, he/she is eligible to attend the TOEFL Preparatory
Academic Writing Course, ADVANCED LANGUAGE
PROFICIENCY III, MASL P177022 (16 weeks) at the
Defense Language Institute, DLIELC in San Antonio,

Texas.
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The only countries exempted from TOEFL testing are
those countries who are exempted from all ECL testing
requirements as determined by the Defense Security Co-
operation Agency (DSCA) Policy memorandum dtd Au-
gust 2013 (Antigua, Australia, Bahamas, Barbados, Bel-
gium, Belize, Brunei, Canada, Dominica, Grenada, Guy-
ana, India, Ireland, Jamaica, Malta, Mauritius, Nether-
lands, New Zealand, Norway, Singapore, St. Kitts, St. Lu
cia, St. Vincent, Trinidad and Tobago, and the United
Kingdom). Note: Students from Austria, Denmark, Ger-
many, Kenya, Pakistan, Sweden, and Switzerland sched-
uled for senior PME courses, including NPS, are also ex-
empt from all in-country and CONUS ECL, TOEFL,
and OPI testing.

When applying for a TOEFL exam, the NPS identifica-
tion code is 4831. This code should be included on the
registration application so a copy of the results can be sent
directly to NPS. TOEFL test results are valid for two
years from the test date and must be valid when the stu-
dent reports to NPS. Questions regarding available pro-
grams or admission procedures should be directed to Code
940, 1 University Circle, Rm B-047, Naval Postgraduate
School, Monterey, CA 93943-5025. Telephone: (831)
656-2186 or e-mail from this website:
www.nps.edw/Adminsrv/IGPO/index.html.

Civilian Employees of U.S. Government

A civilian who is an employee of, or sponsored by, an
agency of the United States Federal Government may be
admitted for study upon request and sponsorship of the
agency. Federal civilian employees are not required to pur-
sue the curricula designed for officer-students as described
in this catalog but instead determine, with the guidance
from the assigned Academic Associates, the combination
of courses that will best meet their needs.

A civilian who is expecting agency sponsorship should ap-
ply online requesting evaluation for admission at least six
months prior to expected commencement of studies. A
completed application should indicate the desired curricu-
lum and degree intentions and be accompanied by a com-
plete set of official transcripts of all previous college work
to date (degree and non-degree). GRE and/or GMAT
scores are required for consideration for admission to any
doctoral program.

All official supporting documents should be directed to the
Director of Admissions, Naval Postgraduate School, 1
University Circle, He-022, Monterey, CA 93943. Ques-
tions about available programs or admission procedures
may be telephoned to (831) 656-3093 or DSN 756-3093

or e-mail: admissions@nps.edu.

The individual's employing agency is expected to meet the
tuition expense for regular on-campus enrollment.
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Civilian Scholarship-for-Service Programs

The Naval Postgraduate School offers several Scholarship-
for-Service programs in which civilians, who are U.S. citi-
zens, are supported with a full salary, generous government
benefits, and full tuition waiver while working toward a
master's or doctoral degree. Upon degree completion, these
students are required to fulfill an obligated service com-
mitment with the Defense Department or in certain pro-
grams of other federal agencies. These are highly competi-
tive programs that require an outstanding academic record.
GRE and/or GMAT scores are required for consideration
for admission to any doctoral program. Current govern-
ment employees are eligible for some of these programs.

To find program specific information go to Scholarship for

Service at the NPS website. Questions about available
rograms or admission procedures may be telephoned to

(831) 656-3093 or DSN 756-3093 or e-mailed to admis-

sions@nps.edu.

Please note: The online application is a means of deter-
mining academic eligibility to attend programs offered at
NPS and is not a scholarship application.

You must submit a separate scholarship application in ad-
dition to the NPS online application to be considered for a
scholarship. Links to the Scholarship program applica-
tions currently accepted by NPS are found at
www.nps.edu/Academics/Admissions/ScholarPrograms/.

Programs available to civilian students can be
classified as follows:

Regular Curricula: The School's numerous curricula are
designed to meet service-specific education requirements
for military officers. These curricular requirements typically
exceed the requirements to earn the degree alone. For ex-
ample, military students may be required to take more
courses than civilian students. Civilian students may enter
any curriculum at the point at which they are qualified and
complete the curriculum along with regular officer stu-
dents.

Degree Programs: Civilian students may enter programs
designed to award a graduate degree, while meeting the
educational goals of the individual or the sponsoring agen-
cy. To minimize the residency requirement, an off-campus
preparatory program may be developed in consultation
with a school advisor. If the available time in residence is
insufficient to complete degree requirements, the thesis-
project portion of the program may be completed off-
campus.

Non-Degree Programs: Civilian employees may desire to
pursue a program for professional advancement without a
degree objective. NPS certificate programs are one such
option available to civilians. These typically comprise four
courses taken over one year. Certificate Program Managers
are the initial point of contact for admission. Alternatively,



for groups of employees from an agency, special courses
can be offered to meet particular requirements, provided
the demand is in an area of expertise of the school.

Civilian Employees of DoD Contractors

NPS accepts a limited number of employees of corpora-
tions that are contractors for the Department of Defense
(DoD) in programs related to systems engineering and
defense product development. Specifically, the following
master's degree programs are open to employees of DoD
contractors:

Graduate School of Engineering and Applied Sciences
311 - Systems Engineering (DL)

316 - Space Systems Operations (DL)

366 - Space Systems Operations

372 - Meteorology

373 - Meteorology and Oceanography (METOC)
374 - Operational Oceanography

380 - Applied Mathematics

440 - Oceanography (Master's-only)

525 - Undersea Warfare

533 - Combat Systems Sciences & Engineering
535 - Underwater Acoustic Systems (DL)

570 - Naval/Mechanical Engineering

580 - Systems Engineering

590 - Electronic Systems Engineering

591 - Space Systems Engineering

592 - Electronic Systems Engineering (DL)

721 - Systems Engineering Management-PD21 (DL)

Graduate School of Operations and Information Sciences
326 - Cyber Systems and Operations

356 - Information Systems & Operations

360 - Operations Analysis

361 - Joint Operational Logistics

362 - Human Systems Integration

363 - Systems Analysis (DL)

365 - Joint Cmd, Cntrl, Comm, Comp/Intel (C4I) Sys
368 - Computer Science

369 - Software Engineering (Resident & DL)

370 - Information Systems & Technology

376 - Computer Science (DL)

399 - Modeling, Virtual Environments & Simulation
475 - Remote Sensing

595 - Information Warfare

Joint GSEAS/GSOIS
308 - Systems Engineering & Analysis

Graduate School of Business and Public Policy

805 - Executive Master of Business Administration (DL)
814 - Transportation Management

815 - Acquisitions & Contract Management

816 - Systems Acquisition Management
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819 - Supply Chain Management

827 - Materiel Logistics Support Management
835 - Contract Management (DL)

836 - Program Management (DL

837 - Financial Management

For enrollment information on these programs, please visit
our Website at:
www.nps.edu/Academics/Admissions/Programs/.

Contractor Application Process

Application packages should include:

1. Submittal of a completed online application. The online
application can be accessed at
http://www.nps.edu/Academics/Admissions/ApplyOnli
ne/ApplyNow.html.

2. Certified transcripts from ALL undergraduate and
graduate institutions attended.

3. Letter from employer stating its willingness to pay tui-
tion for the program and supply salary and benefits dur-
ing your time at NPS, if a resident program.

Applications should be submitted online, and all official
required documents should be mailed to the Naval Post-
graduate School, Director of Admissions, 1 University
Circle, He-022, Monterey, CA 93943. If you have ques-
tions about available programs or admission procedures
please call (831) 656-3093 or e-mail: admissions@nps.edu.

Doctoral Program Admissions

The Navy Doctoral Program

This program typically selects a limited number of Navy
officers each year for doctoral studies. Generic details are
provided in a Navy Personnel Command (NAVADMIN)
message that addresses curriculum subspecialty quotas,
service obligation, and Naval Personnel Command appli-
cation procedures for this program. NPS applicants must
additionally submit an online application at
http://www.nps.edu/Academics/Admissions/ApplyOnline/
ApplyNow.html. Upon submission of your application
online, you will receive a confirmation page outlining the
fuller requirements necessary for a complete Ph.D. applica-
tion to NPS. Applications for doctoral study at NPS un-
der this program are first reviewed by the Admissions Of-
fice to ensure all necessary information has been received.
Only then is the application package forwarded to the ap-
propriate Departmental Ph.D. committee for considera-
tion. Note: Incomplete applications will not be forwarded
-- it is the responsibility of the applicant to ensure the
Admissions Office has received all necessary information as
outlined in the confirmation page of the online application
form. Doctoral admission requirements are set by the aca-
demic units -- the Admissions Office does not have the
authority to waive these requirements. Selected officers are
notified by their detailers after the Navy Personnel Com-
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mand conducts an annual Doctoral Program Selection
Board.

The Permanent Military Professor (PMP) Pro-
gram

This program is designed to prepare Navy officers to be-
come military instructors at the U.S. Naval Academy
(USNA), the Naval War College (NWC), and the Naval
Postgraduate School (NPS). These officers serve a critical
role in the education of the Navy's Officer Corps by com-
bining fleet experience with advanced academic prepara-
tion to convey relevant knowledge to USNA midshipmen
and officers attending NWC or NPS.

Applicants for the PMP program must have attained the
rank of 0-5 (select) and 0-6s may apply only if in posses-
sion of a completed doctorate in the discipline they pro-
pose to teach. The Navy Personnel Command announces
the program and publishes generic application procedures

through an annual NAVADMIN message.

NPS applicants for both programs must submit an online
application at
http://www.nps.edu/Academics/Admissions/ApplyOnline/
ApplyNow.html. Applications for doctoral study at NPS
under this program are first reviewed by the Admissions
Office to ensure all necessary information has been re-
ceived. Only then is the application package forwarded to
the appropriate Departmental Ph.D. committee for con-
sideration. Note: Incomplete applications will not be for-
warded -- it is the responsibility of the applicant to ensure
the Admissions Office has received all necessary infor-
mation as outlined in the confirmation page of the online
application form. Doctoral admission requirements are set
by the academic departments -- the Admissions Office
does not have the authority to waive these requirements.
The Navy Personnel Command conducts the selection
board and notifies selected officers. Once selected, the of-
ficers are obligated to serve as a PMP until their statutory
retirement date.

Ph.D. applications for Naval Officers (USN/USMC) that
do not fall under the Doctoral Studies or PMP guidelines
will not be accepted.

Individual Doctoral Programs - All Services,
Civilians, and Internationals

NPS doctoral programs are available to officers of all U.S.
services, civilian employees of the government, and to indi-
viduals sponsored by selected allied nations. Applications
may be submitted at any time. An individual applying for
admission to a Ph.D. program must hold a bachelor's de-
gree qualifying the student for graduate status in the de-
partment of his/her major study, or shall have completed
an equivalent course of study.
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Naval Officers (USN and USMC) can only apply to Ph.D.
programs under the annual USN PMP or Doctoral Studies
Program or under the USMC Special Education Program
(SEP). At this time, SEP has no quotas for Ph.D. pro-
grams. Applications from active duty Marine Corps offic-
ers will not be accepted for Ph.D. programs.

AlLU.S. applications shall be submitted to the Director of
Admissions, who will be responsible for processing them.
International applications shall be submitted to the Inter-
national Graduate Programs Office. All completed appli-
cations are forwarded to the Chair of the academic unit of
the proposed major subject area for determination of ac-
ceptability by the Departmental Ph.D. Program Commit-
tee. The Chair will recommend appropriate action to the
Director of Admissions, who will notify applicants.

NPS PhD applicants must submit an online application at
www.nps.edu/Academics/Admissions/ApplyOnline/.
Once submitted, an application will only be considered
complete if the following materials are submitted:

1. Official copies of all undergraduate and graduate
transcripts. (Transcripts from NPS are not neces-
sary.)

2. Results of a Graduate Record Examination (GRE)
General Test taken within the past five-years.

3. A brief outline (200 words or fewer) of specific areas
of interest within the proposed major field of study.

4. Two letters of recommendation regarding academic
potential (three for Information Sciences, Curricu-
lum 474).

5. Applicants to the Ph.D. in Security Studies, Curric-
ulum 694, must provide a writing sample.

6. International applicants not currently enrolled at
NPS whose native language is other than English, or
whose primary language of instruction was other
than English, must submit current results of the
Test of English as a Foreign Language (TOEFL).
Applicants need to score at least 100 on the Inter-
net-Based Test (IBT). Waivers will be considered
on a case by case basis for scores between 90 and 100
based on the overall application package.

7. Attestation by the student's sponsoring agency or
nation that they are committed to tuition and salary
support during the student's residence at NPS will
be required before enrollment.

Applicants should review the NPS catalog for specific ap-
plication and admission timelines pertaining to their in-
tended Ph.D. program. In particular, applicants for the
Ph.D. in Security Studies should note that although the
program accepts applications for its program year-round,
admissions decisions are made twice yearly; in March and
the last week in September. Furthermore, applicants for
the Ph.D. in Security Studies must now possess a Master's
degree in Security Studies or a closely allied field.

The mailing address and contact information for the Di-
rector of Admissions is:



Naval Postgraduate School
Admissions Office

1 University Circle, He-022
Monterey, CA 93943

Telephone: (831) 656-3093 / DSN 756-3093

E-mail: admissions@nps.edu

The mailing address and contact information for the Inter-
national Government Programs Office is:

Naval Postgraduate School
International Programs Office
1 University Circle, Rm B-047
Monterey, CA 93943-5025

Telephone: (831) 656-2186
www.nps.edu/Adminsrv/IGPO/index. html

Threshold for Admission

Each curriculum at the Naval Postgraduate School has a
specified Academic Profile Code (APC) threshold for ad-
mission. See the Curriculum Listing in this catalog for
specific APC requirements for each curriculum. Officers
with deficient APCs may still qualify for entry into these
curricula by completing suitable courses from any regional-
ly accredited institution. In certain instances, NPS offers a
technical refresher quarter for applicants whose APC does
not qualify them for direct entry into a technical curricu-
lum. Transcripts (not grade reports) of work done at civil-
ian schools must be forwarded to the Director of Admis-
sions, Naval Postgraduate School, 1 University Circle, He-
022, Monterey, CA 93943, to effect an APC change. The
grades in all courses completed will be used to revise an
officer's APC.

Academic Profile Codes

The NPS Admissions office evaluates applicants based on
three criteria. The result is the assignment of an Academic
Profile Code (APC). This is a three-digit code, which
summarizes pertinent portions of a student's prior college
performance. The three independent digits reflect an indi-
vidual's cumulative grade-point average (Quality Point
Rating), exposure to and performance in calculus-related
mathematics courses and exposure to and performance in
selected science and engineering areas.

First Digit

The first digit indicates overall academic performance
based on a recalculated® GPA from all previous college
transcripts. The first digit is derived from the following
table:

Code QPR Range
0 3.60-4.00
1 3.20-3.59

ADMISSIONS

2 2.60-3.19
3 2.20-2.59
4 1.90-2.19
5 0.00 -1.89

*Failures and repeated courses are included in the GPA
calculation.

Second Digit

The second digit represents mathematical background ac-
cording to the following criteria:

Code Meaning

0 Math Major/Minor, Quantitative Economics
Degree with B or better average; math taken
less than or equal to 7 years ago.

1 Lower Level, Upper Level, Linear Algebra with
a GPA of at least a 3.5; math taken less than or
equal to 5 years ago.

2 Lower Level, Upper Level with average be-
tween C+ and B+; math taken less than or equal
to 5 years ago. No Linear Algebra.

3 Lower Level Calculus Sequence with a C or
better; or if math taken greater than 5 years ago.
4 Calculus for Business/Social Sciences with a C

or better. 1 Lower Level Calculus Course with
at least a C-. 2 pre-Calculus Courses with a B+

or better.

5 At least one pre-Calculus with C- or better
grade.

6 No pertinent college-level math with a grade of
C- or better.

*All math courses from calculus through post-calculus are
considered when evaluating the transcripts for the second
digit. A minimum calculus sequence is Calculus I and II.

Third Digit

The third digit represents previous course coverage in sci-
ence and technical fields according to the following crite-
ria:

Code Eng/Tech GPA  Meaning

0 3.00 - 4.00 ABET EAC accredited, BS
Eng Degree (regardless of
time passed)

Non-ABET EAC accredited,
Eng Degree (regardless of
time passed)

Any BS Tech degree (regard-
less of time passed)
Completed calculus-based
physics sequence with a B
average or above

One calculus-based physics
course with at leasta C

No pertinent technical cours-
es.

1 >=2.30

2 >=2.30

3 >=3.00

4 >=2.00

5 <=1.99
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ADMISSIONS

Eng Degrees includes: Aero/Astro, Comp/Elect, Mechani-
cal, Materials, Marine, Naval, Ocean, Systems, Industrial,
Chemical, and Bioengineering and Naval Architecture.
This list is not exhaustive.

Technical degree to include: Applied Physics, Engineering
Physics, Physics

Eng/Tech GPA is based upon a 4.0 scale.

General Engineering and EE/ME Technology degrees are
not counted as engineering degrees nor technical degrees

for purposes of calculating an APC.

When calculating the APC, if the record cannot meet all
the requirements to obtain Code 0 (i.e. GPA is 2.75 but all
other requirements are met) the Code drops to a 1 auto-
matically but no further.

A first digit code of 0, 1, 2 or 3 (as appropriate) will be
assigned only if transcripts provided exhibit at least 75 se-
mester-hours or 112 quarter-hours of actual graded class-
room instruction. Grades of Pass/Fail, Credit/No Credit
will not count toward the 75/112 hour requirement.

Catalogs

The point of contact for the Naval Postgraduate School
catalog is:

Naval Postgraduate School
Office of the Registrar

1 University Circle, He-022
Monterey, CA 93943

e-mail: registrar@nps.edu

The online edition of the University's catalog is updated
quarterly and is located at:
www.nps.edu/Academics/Admissions/Registrar/Academic

Catalog/index.html

The point of contact for requests for printed catalogs and
admissions for international students is:

Naval Postgraduate School
Director of International Programs
1 University Circle, Rm B-047
Monterey, CA 93943-5025

Telephone: (831) 656-2186 / DSN 756-2186 / FAX (831)
656-3064
www.nps.edu/Adminsrv/IGPO/index. html
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CURRICULUM LISTING

CURRICULUM LISTING

School of International Graduate Studies Curricula

Curric Title Curric Normal Convenes APC P-Code Dept Degree/ Program
Number Length Certificate Officer
(Months)
International Defense 245 3 Summer 365 None NS Certificate Kenneth L.
Planning Certificate Ferguson
RS Studies (Middle 246 3-9 months Any 265 2101L NS Certificate Kenneth L.
East, South Asia, and Quarter Ferguson
Africa) Certificate
RS Studies (East and 247 3-9 months Any 265 2102L NS Certificate Kenneth L.
Southeast Asia) Cer- Quarter Ferguson
tificate
RS Studies (Western 248 3-9 months Any 265 2103L NS Certificate Kenneth L.
Hemisphere) Certifi- Quarter Ferguson
cate
RS Studies (Europe 249 3-9 months Any 265 2104L NS Certificate Kenneth L.
and Eurasia) Certifi- Quarter Ferguson
cate
Middle East, South 681 18 Any Quar- 265 2101P NS M.A. Security Kenneth L.
Asia, and Sub- ter Studies (Middle  Ferguson
Saharan Africa East, South Asia,
and Sub-Saharan
Africa)
Far East, Southeast ~ 682 18 Any 265 2102P NS M.A. Security Kenneth L.
Asia and the Pacific Quarter Studies (Far East, Ferguson
Southeast Asia,
and the Pacific)
Western Hemisphere 683 18 Any 265 2103P NS M.A. Security Kenneth L.
Quarter Studies (Western  Ferguson
Hemisphere)
Europe and Eurasia 684 18 Any 265 2104P NS M.A. Security Kenneth L.
Quarter Studies (Europe ~ Ferguson
and Eurasia)
Civil-Military Rela- 685 15 Any 265 None NS M.A. Security Kenneth L.
tions Quarter Studies (Civil- Ferguson
Military Rela-
tions)
Strategic Studies 688 15 Any 265 2301P NS M.A. Security Kenneth L.
Quarter Studies (Strategic Ferguson
Studies)
Homeland Security ~ 691 15 or 18 Any 265 2600P NS M.A. Security Kenneth L.
and Defense Quarter Studies (Home-  Ferguson
(Military) land Security and
Defense)
Homeland Defense 692 18 Fall/ TBD 2600P NS M.A. Security Erik J. Dahl
and Security (Civil- Spring Studies (Home-
ian) land Security and
Defense)
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CURRICULUM LISTING

Curric Title Curric Normal Convenes APC P-Code Dept Degree/ Program
Number Length Certificate Officer
(Months)
Combating Terror- 693 15 Any 265 None NS M.A. Security Kenneth L.
ism: Policy and Strat- Quarter Studies (Combat- Ferguson
egy ing Terrorism:
Policy and Strat-
egy)
Energy
Curric Title Curric Normal Convenes APC P-Code Dept Degree/ Program
Number Length Certificate Officer
(Months)
Defense Energy 234 12 Any 365 3000L EAG Certificate Walter
Certificate Quarter DeGrange
Systems Engineering Analysis
Curric Title Curric Normal Convenes APC P-Code Dept Degree Program
Number Length Officer
(Months)
Systems Engineering 308 24 Winter/ 334 6500P SE/OR  M.S. Systems Keith Littrell
Analysis Summer Engineering-
Analysis
(MSSEA)
Graduate School of Business & Public Policy Curricula
Curric Title Curric Normal Convenes APC P-Code Dept Degree/ Program
Number Length Certificate Officer
(Months)
Stability, Security and 210 3 Any 365 None GPPAG  Certificate Robert
Development in Quarter McNab
Complex Operations
Certificate
(Res & DL)
Advanced Acquisition 211 12 Any N/A None GB DAWIA Level  John Dillard
Program Certificate Quarter IIT Certification
(DL)
Acquisition Manage- 212 3 Any N/A  None GB Certificate Walter Owen
ment Program Certifi- Quarter
cate (DL)
Army Cost Manage- 214 3 Any 245 3110L GB Certificate Jefferson
ment Certificate (DL) Quarter McCollum
Civil Military Opera- 215 3 Fall/ N/A None GPPAG  Certificate Robert
tions and the Rule of Spring McNab
Law Certificate
(Res & DL)
Executive Master of 805 24 Fall/ 245 3100P GB EM.B.A. Jefferson E.
Business Admin. (DL) Spring McCollum
Civilian Executive 807 24 Winter/ 245 None GB EM.B.A. Jefferson E.
Master of Business Summer McCollum
Admin. (DL)

28



CURRICULUM LISTING

Curric Title Curric Normal Convenes APC P-Code Dept Degree/ Program
Number Length Certificate Officer
(Months)
Defense Business 809 18 if full Winter/ 345 None GB M.B.A. Jefterson E.
Management time; 30-48 Summer McCollum
if part time
Transportation Man- 814 18 Winter/ 345 3122P GB M.B.A. Jefferson E.
agement Summer McCollum
Acquisition & Con- 815 18 Winter/ 345 1306P GB M.B.A. Jefferson E.
tract Management Summer McCollum
Systems Acquisition 816 18/21 Winter/ 345 None GB M.B.A. Jefterson E.
Management Summer McCollum
Defense Systems 817 18 Summer 345 None GB M.S. Manage- Jefterson E.
Analysis ment McCollum
Defense Systems 818 18 Winter/ 345 None GB M.B.A. (Interna- Jefferson E.
Management (Interna- Summer tional students) McCollum
tional)
Supply Chain Man- 819 18 Winter/ 345 1302P GB M.B.A. Jefferson E.
agement Summer McCollum
Resource Planning and 820 18 Winter 345 None GB M.B.A. (Interna- Jefferson E.
Management for In- tional students) ~ McCollum
ternational Defense
Materiel Logistics 827 18 Winter/ 345 3121P GB M.B.A. Jefferson E.
Support Management Summer McCollum
Management (Finan- 834 18 (6 DL + Winter 245 3000P GB M.A. Jefterson E.
cial Management Em- 12 Resi- McCollum
phasis) dent)
Contract Management 835 24 Any 345 None GB M.S. Contract Jefterson E.
(DL) Quarter Management McCollum
Program Management 836 24 Any 335 None GB M.S. Program Jefterson E.
(DL) Quarter Management McCollum
Financial Manage- 837 18 Winter/ 345 3110P GB M.B.A. Jefferson E.
ment Summer McCollum
Financial Manage- 838 18 Winter/ 345 3113P GB M.B.A. Jefferson E.
ment (Energy) Summer McCollum
Manpower Systems 847 21 Summer 345 3130P GB M.S. Manage-  Jefferson E.
Analysis ment McCollum
Logistics Information 870 18 Summer 345 None GB M.B.A. Jefterson E.
Technology McCollum
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CURRICULUM LISTING

Graduate School of Operational & Information Sciences Curricula

Curric Title Curric Normal Convenes APC P-Code Dept Degree/ Program

Number Length Certificate Officer

(Months)

Cyber Wargaming 225(DL) 9 ‘Winter/ 344 6208L CAG Certificate Eric McMul-
Certificate 226 (Res) Summer len
Cyber Operations 227(DL) 9 Any 344 6208L CAG Certificate Eric McMul-
Infrastructure Certifi- 228 (Res) Quarter len
cate
Healthcare Modeling 240 12 Fall 325 None CS Certificate Eric McMul-
and Simulation Certif- len
icate (DL)
Cyber Security Fun- 256 (DL), 6 Any 325 6203L CS Certificate Eric McMul-
damentals Certificate 257 Quarter len

(RES)
Cyber Security De- 258 (DL), 3-6 months Any 325 6203L CS Certificate Eric McMul-
fense Certificate 259 Quarter len

(RES)
Cyber Security Adver- 260 (DL), 6 Any 325 6203L CS Certificate Eric McMul-
sarial Techniques Cer- 261 Quarter len
tificate (RES)
Human Systems Inte- 262 12 Fall 345 4600L OR Certificate Lawrence G.
gration Certificate Shattuck
(Res & DL)
Information Systems 270 9 Any 325 6203L CS Certificate Eric McMul-
Security Engineering Quarter len
Certificate
(Res & DL)
Network Operations 271 12 Any N/A 6200L IS Certificate Steven J.
and Technology - Quarter Tatrou
Operations Certificate
(DL)
Network Operations 272 12 Any N/A 6200L IS Certificate Steven J.
and Technology - Quarter Tatrou
Technology Certificate
(DL)
Knowledge Superiority 277 12 Any 325 6201L IS Certificate Mark E. Nis-
Academic Certificate Quarter sen
in Information Sys-
tems and Operations
(DL)
Federal/DoD Identity 278 6 Any 325 6203L CS Certificate Eric McMul-
Management Certifi- Quarter len
cate (Res)
Systems Analysis Cer- 281 12 Spring/ 335 3210L OR Certificate Jeffrey H.
tificate (DL) Fall Hyink
Cost Estimating and 289 12 Summer 335 5300L OR Certificate Kevin Maher
Analysis Certificate
(DL)
Cyber Systems and 326 18 Fall/ 344 6208 CAG M.S. Cyber Sys-  Eric McMul-
Operations Spring tems and Opera- len

tions

Cyber Systems and 327 27 Fall 344 None CAG M.S. Cyber Sys-  Eric McMul-
Operations (DL) tems and Opera- len

tions
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CURRICULUM LISTING

Curric Title Curric Normal Convenes APC P-Code Dept Degree/ Program
Number Length Certificate Officer
(Months)
Applied Cyber Opera- 336 12 Fall/ 344 None CAG M.S. Applied Eric McMul-
tions Spring Cyber Operations len
Computing Technolo- 357 48 Winter/ 325 None CS Master of Com- Loren Peitso
gy (DL) Summer puting Technolo-
gy
Operations Analysis 358 24 Fall 325 3213P OR M.S. Operations  Peter Ward
(Energy) Research
Human Systems Inte- 359 24 Fall 345 None OR Master of Human Lawrence
gration (DL) Systems Integra-  Shattuck
tion
Operations Analysis 360 24 Fall/ 325 3211P OR M.S. Operations  Connor
Spring Research McLemore
24 Fall/ 325 3210/ OR M.S. Applied Connor
Spring 3211P Science (Opera-  McLemore
tions Research)
36 Fall/ 325 3211D OR Ph.D. Operations Connor
Spring Research McLemore
Joint Operational Lo- 361 24 Fall/ 325 3212P OR M.S. Operations ~ Peter Ward
gistics Spring Research
3212D OR Ph.D. Operations Peter Ward
Research
Human Systems Inte- 362 24 Fall 335 4600P OR M.S. Human Peter Ward
gration Systems Integra-
tion
Master of Systems 363 24 Fall/ 335 3210P OR Master of Sys- Jeffrey H.
Analysis (DL) Spring tems Analysis Hyink
Joint Command, Con- 365 24 Summer 334 None IS M.S. Systems Jim Robinette
trol, Communications, Technology (C3)
Computers, and Intel-
ligence (C4I) Systems
Computer Science 368 18 Fall/ 323 6203P CS M.S. Computer  Eric McMul-
Spring Science len
36 6203D CS Ph.D. Computer  Eric McMul-
Science len
Software Engineering 369 No New M.S. Software Eric McMul-
(Res and DL) Inputs Engineering len
No New Ph.D. Software ~ Eric McMul-
Inputs Engineering len
Information Systems 370 24 Fall 325 None IS M.S. Information Jim Robinette
and Technology Technology
Management
Computer Science 376 24 Any Quar- 323 None CS M.S. Computer  Eric McMul-
(DL) ter Science len
Identity Management 377 18 Fall 344  None CS M.A. Identity Eric McMul-
and Cyber Security Management and len
(DL) Cyber Security
Identity Management 378 12 Fall 344  None CS M.A. Identity Eric McMul-
and Cyber Security Management and len
(Hybrid) Cyber Security
Cost Estimating and 379 24 Spring 335 None OR Master of Cost Kevin Maher
Analysis (DL) Estimating and
Analysis
Network Operations 386 18 Fall 344 6209P IS M.S. in Network Jim Robinette
and Technology Operations
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CURRICULUM LISTING

Curric Title Curric Normal Convenes APC P-Code Dept Degree/ Program
Number Length Certificate Officer
(Months)
Modeling, Virtual 399 24 Fall 325 6202P CS M.S. Modeling,  Eric McMul-
Environments, and Virtual Environ- len
Simulation ments, and Simu-
lation
6202D CS Ph.D. Modeling, Eric McMul-
Virtual Environ-  len
ments and Simu-
lation
Information Sciences 474 36 Any 6201D IS Ph.D. Infor- Dan C. Boger
Quarter mation Sciences
Remote Sensing Intel- 475 12 Fall 234 None IS MLS. Remote Jim Robinette
ligence Sensing Intelli-
gence
Information Warfare =~ 595 24 Summer 324 None IS MLS. Information Jim Robinette
Warfare Systems
Engineering
Information Strategy ~ 698 18 Winter/ 265 None DA MLS. Information Jennifer J.
& Political Warfare Summer Operations Duncan
Special Operations/ 699 18 Winter/ 265 2500P DA M.S. Defense Jennifer J.
Irregular Warfare Summer Analysis Duncan
Graduate School of Engineering & Applied Sciences Curricula
Curric Title Curric Normal Convenes APC P-Code Dept Degree/ Program
Number Length Certificate Officer
(Months)
Naval Nuclear Power 222 6 Any N/A None MAE Certificate unassigned
School Certificate Quarter
Modeling and Simula- 265 12 Fall/ 323 62021 SE Certificate Mark Rhoad-
tion Management Spring es
Certificate
(Res & DL)
Space Systems Certifi- 273 12 Fall/ N/A 6206L SP Certificate Christine
cate Program (DL) Spring McManus
ASW Certificate Pro- 274 15 Spring 234 6301L USWAG  Certificate Paula Travis
gram (Res & DL)
Engineering Modeling 279 12 Fall 334 6202L MA Certificate unassigned
and Simulation Certif-
icate (Res & DL)
Mathematics of Secure 280 12 Fall N/A  4100L MA Certificate Thor Martin-
Communications Cer- sen
tificate (Res)
Systems Engineering 282 12 Fall/ N/A 5800L SE Certificate Joseph
Certificate Spring Sweeney
(Res & DL)
Scientific Computa- 283 9 Any N/A  4100L MA Certificate Thor Martin-
tion Certificate (Res) Quarter sen
Guidance Navigation 284 12 Winter/ 323 5300L EC Certificate Thor Martin-
& Control Systems Summer sen
Certificate
(Res & DL)
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CURRICULUM LISTING

Curric Title Curric Normal Convenes APC P-Code Dept Degree/ Program
Number Length Certificate Officer
(Months)
Fault Tolerant Com- 285 12 Fall/ 323 5300L EC Certificate Thor Martin-
puting Certificate Spring sen
(Res & DL)
Reconfigurable Com- 286 9 Spring 323 5300L EC Certificate Thor Martin-
puting Certificate (Res sen
& DL)
Digital Communica- 287 9 Fall/ 323 5300L EC Certificate Thor Martin-
tions Certificate Spring sen
(Res & DL)
Cyber Warfare Certif- 288 9 Winter 323 5300L EC Certificate Thor Martin-
icate sen
(Res & DL)
Signal Processing Cer- 290 12 Any 323 5300L EC Certificate unassigned
tificate Quarter
(Res & DL)
Electric Ship Power 291 12 Any 323 5300L EC Certificate unassigned
Certificate Quarter
(Res & DL)
EW Engineer Certifi- 292 12 Any 323 5300L EC Certificate David Jenn
cate Quarter
(Res & DL)
Journeyman EW En- 293 12 Any 323 5300L EC Certificate Thor Martin-
gineer Certificate (Res Quarter sen
& DL)
Senior EW Engineer 294 12 Any 323 5300L EC Certificate Thor Martin-
Certificate Quarter sen
(Res & DL)
Network Engineering 295 12 Fall/ 323 5300L EC Certificate Thor Martin-
Certificate Spring sen
(Res & DL)
Cyber Systems Certifi- 296 12 Fall 323 5300L EC Certificate Thor Martin-
cate sen
(Res & DL)
Wireless Network 297 12 Fall 323 5300L EC Certificate Thor Martin-
Security Certificate sen
(Res & DL)
Systems Engineering 311 24 Any 323 5000P SE M.S. Systems Joseph Swee-
(DL) Quarter Engineering ny
Fall/ 323 5000P SE M.S. Engineering Joseph Swee-
Spring Systems ny
Fall/ 323 5000P SE M.S. Systems Joseph Swee-
Spring Engineering ny
Management
Aviation Systems En- 312 24 Fall/Spring 334 5804P SE Master of Science Ron Carlson
gineering (DL) in Engineering
Systems
Space Systems Opera- 316 24 Fall 324 6206G SP M.S. Space Sys-  Christine
tions (DL) tems Operations  McManus
Space Systems Opera- 364 18 Fall 324  None SP M.S. Space Sys-  Christine
tions (International) tems Operations  McManus
Space Systems Opera- 366 18 Fall 324 6206P SP M.S. Space Sys-  Christine
tions (Res) tems Operations  McManus
24 Fall 6206P SP M.S. Astronauti- Christine
cal Engineering  McManus
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CURRICULUM LISTING

Curric Title Curric Normal Convenes APC P-Code Dept Degree/ Program
Number Length Certificate Officer
(Months)
Meteorology 372 18 Fall/ 233 None MR M.S. Meteorolo- William
Spring gy Sommer
36 Fall/ 6403D MR Ph.D. Meteorol- Paula Travis
Spring ogy
METOC 373 27 Fall/ 233 6401P MR/OC  M.S. Joint Mete- Paula Travis
Spring orology & Physi-
cal Oceanography
Operational Oceanog- 374 24 Winter/ 233 6402P oC M.S. Physical Paula Travis
raphy Summer Oceanography
Applied Mathematics 380 24 Summer 324 4100P MA M.S. Applied Thor Martin-
Mathematics sen
36 Summer 4100D MA Ph.D. Applied Thor Martin-
Mathematics sen
Oceanography 440 18 to 24 Fall/Spring 233 None oC M.S. Physical Paula Travis
Oceanography
36 6402D ocC Ph.D. Physical ~ Paula Travis
Oceanography
Undersea Warfare 525 12 to 24 Fall/ 323 6301P EAAC M.S. Engineering Paula Travis
Spring Acoustics
Fall/ 323 6301P ME M.S. Mechanical Paula Travis
Spring Engineering
Fall/ 323 6301P MA M.S. Applied Paula Travis
Spring Mathematics
Fall/ 323 6301P ME M.S. Engineering Paula Travis
Spring Science
Fall/ 323 6301P EC M.S. Electrical Paula Travis
Spring Engineering
Fall/ 323 6301P ocC M.S. Physical Paula Travis
Spring Oceanography
Fall/ 323 6301P USWAG M.S. Applied Paula Travis
Spring Science (Physical
Oceanography)
Fall/ 323 6301P USWAG M.S. Applied Paula Travis
Spring Science (Acous-
tics)
Fall/ 323 6301P USWAG M.S. Applied Paula Travis
Spring Science (Opera-
tions Research)
Fall/ 323 6301P USWAG M.S. Applied Paula Travis
Spring Science (Signal
Processing)
Undersea Warfare 526 12 to 36 Fall/ 323 None ocC M.S. Physical Paula Travis
(International) Spring Oceanography
Fall/ None ECE M.S. Electrical Paula Travis
Spring Engineering
Fall/ None EAAC M.S. Engineering Paula Travis
Spring Acoustics
Fall/ None ECE M.S. Engineering Paula Travis
Spring Science (Electri-
cal Engineering)
Combat Systems Sci- 533 12 to 24 Winter/ 323 5000P/ PH M.S. Applied Robert
ence & Engineering (MS) Summer 5701-5705 Physics Kerchner
P/1
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CURRICULUM LISTING

Curric Title Curric Normal Convenes APC P-Code Dept Degree/ Program
Number Length Certificate Officer
(Months)
5000P/ PH M.S. Physics Robert
5701-5705 Kerchner
P/1
5000P/ PH M.S. Combat Robert
5701-5705 Systems Tech- Kerchner
P/1 nology
5000P/ EAAC M.S. Engineering Robert
5701-5705 Acoustics Kerchner
P/1
5000P/ MAE M.S. Mechanical Robert
5701-5705 Engineering Kerchner
P/1
36 (Ph.D.) 5700D PH Ph.D. Physics Robert
Kerchner
36 (Ph.D.) 5700D PH Ph.D. Applied Robert
Physics Kerchner
36 (Ph.D.) 5700D PH/ECE Ph.D. Engineer- Robert
ing Acoustics Kerchner
Underwater Acoustic 535 24-36 Summer 323 None EAAC M.S. Engineering Kevin B.
Systems (DL) Acoustics or Smith
Master of Engi-
neering Acoustics
Naval/Mechanical 563 24 All 323 5603P MAE M.S. Mechanical Michael Por-
Engineering (Energy) Quarters Engineering ter
Naval/Mechanical 570 12 to 24 Winter/ 323 5000P/ ME M.S. Mechanical Michael Por-
Engineering (MS) Summer 5601P/ Engineering ter
5602P
5000P/ ME M.S. Engineering Michael Por-
5601P/ Science ter
5602P
5601N ME Mechanical En-  Michael Por-
gineer ter
36 (Ph.D.) Fall 5601D ME Ph.D. Mechani- Michael Por-
cal Engineering  ter
Reactors/ 571 12 to 15 Fall/ 121 None ME M.S. Engineering Michael Por-
Mechanical Engineer- Spring Science (ME) ter
ing (DL)
Mechanical Eng for 572 24 Any 323 None ME M.S. Engineering Michael Por-
Nuclear Trained Of- Quarter Science (Me- ter
ficers (DL) chanical Engi-
neering)
Systems Engineering 580 21 Fall/ 323 5800P- SE M.S. Systems Michael Por-
Spring 5803P Engineering ter
Fall/ 5800P- SE M.S. Engineering Michael Por-
Spring 5803P Systems ter
Systems Engineering, 581 36-48 Any None SE Ph.D. Systems Paul Mont-
Ph.D. Quarter Engineering gomery
Electronic Systems 590 24 Any 323 5300P/ EC M.S. Electrical ~ Thor Martin-
Engineering Quarter 5302P/ Engineering sen
5304P- (MSEE)
5306P/
5309P-
5311P
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Curric Title Curric Normal Convenes APC P-Code Dept Degree/ Program
Number Length Certificate Officer
(Months)
5300P/ EC M.S. Engineering Thor Martin-
5302P/ Science (EE) sen
5304P-
5306P/
5309P-
5311P
5300P/ EC M.S. Computer ~ Thor Martin-
5302P/ Engineering sen
5304P-
5306P/
5309P-
5311P/
5300N EC Electrical Engi-  Thor Martin-
neer sen
5300D EC Ph.D. Electrical  Thor Martin-
Engineering sen
Space Systems Engi- 591 27 Fall 323 5500P ME M.S. Astronauti- Christine
neering cal Engineering  McManus
5500P ME M.S. Mechanical Christine
Engineering McManus
5500P ME M.S. Engineering Christine
Science (Astro-  McManus
nautical Engi-
neering)
5500P EC M.S. Electrical Christine
Engineering McManus
5500P CS M.S. Computer  Christine
Science McManus
5500P PH M.S. Physics Christine
McManus
5500P PH M.S. Applied Christine
Physics McManus
5500P ME Astronautical Christine
Engineer McManus
5500D ME Ph.D. Astronau- Christine
tical Engineering  McManus
5500D EC Ph.D. Electrical ~ Christine
Engineering McManus
5500D PH Ph.D. Physics Christine
McManus
Electronic Systems 592 48 Any 323 None EC M.S.E.E. unassigned
Engineering (DL) Quarter M.S.ES. (E.E.)
M.Eng. (E.E.)
None M.S. Engineering unassigned
Science (E.E.)
None Master of Engi-  unassigned
neering
Electrical Systems 593 24 Winter 323 5311 EC M.S. Electrical ~ Thor Martin-
Engineering (Energy) Engineering sen
Acrospace Engineer- 609 24 Summer/ 323 None MAE M.S.E.S. Aero-  Michael Por-
i Winter space Engineer-  ter

ing

ing
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Curric Title Curric Normal Convenes APC P-Code Dept Degree/ Program
Number Length Certificate Officer
(Months)
Naval Test Pi- 613 18 Summer/ 323 None MAE M.S.E.S. Aero-  Jason W.
lot/Mechanical & Winter space Engineer-  Pratt
Acrospace Engineer- ing
ing Program
Systems Engineering 721 24 Fall N/A  5000P SE M.S. Systems Joseph Swee-
Management - PD21 Engineering ny
(DL) Management
5000P M.S. Product Joseph Swee-
Development ny
5000P M.S. Systems Joseph
Engineering Sweeney
5000P M.S. Systems Joseph Swee-
Engineering ny
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GRADUATE SCHOOL OF BUSINESS AND PUBLIC POLICY (GSBPP)

GRADUATE SCHOOL OF BUSINESS AND PUBLIC POLICY (GSBPP)

Website
www.nps.edu/Academics/Schools/GSBPP/

The Nation's Premier School for Defense Management Gradu-
ate Education and Research

Dean

William R. Gates, Ph.D.
Code GB, Ingersoll Hall, Room 305

(831) 656-2754, DSN 756-2754,
bgates@nps.edu

Associate Deans

Associate Dean of Instruction
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The Graduate School of Business and Public Policy includes:

Acquisition Management Academic Area

Financial Management Academic Area

Manpower and Economics Academic Area

Operations and Logistics Management Academic Area
Organizations and Management Academic Area
Enterprise and Information Academic Area

Vision

To be recognized as the nation's premier school for de-
fense-focused business management and public policy edu-
cation and research. To be the institution that national
leaders look to for education, research, information, and

innovation in the management of the business of defense.
To be recognized by our students, alumni, and other
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stakeholders for our excellence in defense-focused educa-
tion and research.

Mission

To serve our Nation by educating US and allied military
officers as well as defense civilians in defense-focused busi-
ness and public policy, by conducting research in defense
management and public policy, and by providing intellec-
tual resources for leaders and organizations concerned with
defense business management practices and policies.

Means

We pursue our vision and perform our mission through
graduate education, research, and professional service.

e In Education: Through resident and distance learning
degree and non-degree programs, we develop students'
abilities to analyze, think critically, and take intelligent
actions so they can more effectively carry out their fu-
ture professional responsibilities to manage organiza-
tions, resources, people, and programs in complex,
sometimes life-threatening environments.

e In Research: Conduct research, using the scholarships
of discovery, application, integration, or teaching, that
supports defense enterprise decision-making, problem
solving, and policy setting; improves business manage-
ment processes and practices; contributes knowledge to
academic disciplines via dissemination in high-quality
refereed research journals or suitable practitioner-
oriented journals; and advances the development of
graduate education.

e In Professional Service: Provide professional expertise
that advances knowledge and business management
within GSBPP, NPS, the Department of Navy, the
Department of Defense, and other government agen-
cies, as well as in our professional and academic organi-
zations.

Areas of Excellence

The Defense-Focused MBA Program:
“Business Management Knowledge for DoD”

GSBPP at NPS offers the only MBA program specifically
designed to provide a defense-focused, graduate business
education. The objectives of the MBA program are both
to provide professional knowledge and skills to prepare
officers for management positions within DoD and to de-
velop broad critical thinking and analytical abilities of ben-



efit throughout an officer's career. Designed to satisfy
both current and future management competencies of ac-
tive duty military officers and government civilians, the
MBA program consists of:

o A Business Management Core, with a distinct defense
focus

e A Mission-Related Core, comprised of unique defense
management courses

o Alternative Curricular Concentrations, each providing
advanced study in military sub-specialty areas

e An Applications Project or Thesis, designed for stu-
dents to address significant defense problems and is-
sues.

o Professional Certification Programs, in both military
and management areas

The GSBPP MBA is one of only two MBA programs in
the world to hold dual accreditation from both AACSB,
the premier accrediting agency for schools of business, and
NASPAA, the premier accrediting agency for schools of
public administration. The hallmark of the MBA program
is the melding of private-sector and public-sector man-
agement education relevant to the defense community.

Distance learning Programs:
“Reaching out to Serve Defense Community Needs”

GSBPP is a leader in developing and providing off-campus
education for the Defense community. GSBPP has devel-
oped faculty, facilities and capabilities to deliver graduate
programs using VTE, off-site, and Web-enhanced modes
of instruction. Currently, GSBPP offers three unique dis-
tance learning degrees to serve Defense community needs.

Executive MBA: Developed initially to serve the needs of
the Aviation community, the EMBA provides graduate
business education to experienced naval officers expected to
become future leaders in their military community. The
program consists of broad management education coupled
with a Financial and Acquisition specialization.

Master of Science in Program Management: Developed to
respond to the need for professional education for the De-
fense Acquisition workforce, the MSPM meets Defense
Acquisition Workforce Improvement Act (DAWIA)
training requirements within the context of a graduate-
level degree program.

Master of Science in Contract Management: Developed to
respond to the need for professional education for the De-
fense Acquisition workforce, the MSCM meets Defense
Acquisition Workforce Improvement Act (DAWIA)
training requirements within the context of a graduate-
level degree program.

Management Development Programs
“Continuing Education for Professional Success”

GSBPP provides Continuing Education in the form of
Executive and Management Development programs. Pro-
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grams are provided in residence, via VTE; and internation-
ally, by GSBPP faculty with both academic and profes-
sional experience in discipline areas. GSBPP offers unique
programs to serve Defense community needs.

Advanced Acquisition Program (AAP): The AAP provides
education and DAWIA certification to DoD's acquisition
workforce, including Army, Navy and Air Force acquisi-

tion commands.

Acquisition Management Distance Learning Program
(AMDLP): GSBPP provides this educational outreach pro-
gram to the Defense acquisition community, offering ac-
quisition management courses to Defense agencies across
the country. These courses satisfy certain DAU mandatory
training requirements and DAWIA requirements for busi-
ness subjects, and may also be taken for continuing educa-
tion.

International Defense Acquisition Resource Management
(IDARM): This international program focuses on the devel-
opment of strategies for establishing or improving a coun-
try's defense acquisition resource management in a manner
that contribute to both national security and economic
well-being. The IDARM program involves needs assess-
ment, curriculum development, and course delivery,
providing tailored executive education in Strategic Plan-
ning, Contracting, Logistics, Financial Management, and
Program Management. This program is managed in the
School of International Graduate Studies.

Executive Education: NPS' Center for Executive Educa-
tion (CEE) provides courses for executive-level military
officers and defense civilians, including the Executive
Business Course, the Navy Corporate Business Course,
Strategic Planning Seminar and Leading Transformational
Change. GSBPP supports CEE on business education

requirements.

Defense Specialty Curricula:
“Education Responsive to Sponsor Requirements”

GSBPP provides graduate management education in six
curricular areas of direct relevance to military educational
needs. All curricula have a senior leader from one of the
services who sponsors the program. Sponsors are actively
involved in the design and review of programs. These re-
views, in conjunction with NPS and GSBPP assessments,
result in high quality, unique, and military-relevant pro-
grams. Collectively, the curricula encompass all aspects of
Resource Management, including the management of
Human Resources, Physical Resources, Financial Re-
sources, and Information Resources.

Logistics Management: Designed for military officers who
will be responsible for managing the various segments of a
military system's life cycle from initial planning for support
to fielding the system, through sustaining operations to
phase-out. Emphasizes all of the aspects of providing inte-
grated logistics support of military systems.
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Acquisition Management: Develops the knowledge, skills
and competencies necessary for graduates to assume leader-
ship roles in the acquisition workforce and efficiently man-
age the resources allocated to the acquisition process.

Manpower Management: Serves the Navy Human Re-
source Community of Interest by developing leaders in the
design, analysis, and management of Manpower, Person-
nel, Training and Education Systems to maximize fleet
readiness.

Financial Management: Designed to prepare military of-
ficers for effectively managing financial resources to
achieve the goals and objectives of the defense forces.
Graduates are prepared for assignment to positions in
budgeting, accounting, business and financial manage-
ment, cost management, cost analysis, internal control and
auditing, and financial analysis.

Defense Management and Analysis: Designed to prepare
military officers broadly for positions of leadership and
management responsibility in defense organizations, and to
develop the knowledge and abilities necessary for the anal-
ysis of policies and problems in defense organizations.

Information Systems Management: Designed to provide
both technical skills and business acumen. This curriculum
provides the knowledge to: acquire and manage infor-
mation systems and infrastructure; address IS engineering
and management problems; assimilate new technologies
and transform organizations, processes, and strategies to
compete in the marketplace or on the battlefield in the
constantly changing digital world.

Faculty:
“A Unique Blend to Perform GSBPP's Academic
Mission”

The GSBPP faculty is unique in its composition, combin-
ing individuals with varying academic, professional, practi-
tioner, and service backgrounds to provide relevant gradu-
ate instruction and research programs.

Academics and Professionals: GSBPP has 66 full-time
faculty who are drawn from a wide variety of academic
disciplines. A majority of the faculty holds doctoral de-
grees from the nation's more distinguished universities. In
addition to the academics, practitioners are an integral part
of the faculty. In keeping with our mission, we employ
highly qualified practitioners on a full-time basis to en-
hance the relevance and quality of our programs. All full-
time practitioners have at least a master's degree and have
been recognized as accomplished professionals in their

fields.

Civilian and Military: A combination of top notch civilian
faculty combined with active and retired military officers
provides BPP with expertise both within and beyond the
DoD. The civilian faculty provides the theoretical and
academic expertise enhanced by numerous contacts
throughout the Navy and Defense community, while the
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military faculty provides recent DoD experience, and pro-
fessional and operational expertise.

Business and Government: The GSBPP faculty blends
backgrounds from both the private and public sectors.
More than half of the faculty come with academic and/or
professional experience from the business world. More
than half come with academic and/or professional experi-
ence in the public sector.

Instruction and Research: GSBPP faculty are expected to
excel in teaching as well as conduct significant research
that is relevant to the Department of Defense. Faculty
members maintain high degree of connectivity with spon-
sors of instructional and research programs. Almost all
faculty work year round, teaching two quarters and con-
ducting research and/or engaging in administrative work
for the other two quarters.

Business and Public Management Research:
“Scholarship Analysis Relevant to Defense Prob-
lems”

Research Mission: Research is an important component of
GSBPP's mission. The primary goal of GSBPP's research
programs are to provide the Navy and DoD with the capa-
bility of managing defense organizations, systems, and pro-
cesses both efficiently and effectively. GSBPP recognizes
the importance of both basic and applied research to the
Navy and DoD; and seeks to create a balance of both types
of research in its research program. GSBPP's research pro-
grams can be grouped into six functional areas:

Acquisition and Contracting

Logistics and Transportation

Financial Management

Manpower Systems and Human Resources
Organization and Management

Economic and Policy Analysis

Research Relevance: In-depth knowledge of military prob-
lems allows the faculty to provide assistance to DoD deci-
sion makers. Expertise in private sector business practices
enables the faculty to assist DoD organizations in adopting
best business practices. Research in military-relevant issues
additionally allows the faculty to develop unique and rele-
vant instructional material for education of military offic-
ers.

DoD sponsorship of GSBBP research comes from several
commands and areas, such as: ONR, OSD, SPAWAR,
NAVSUP, AIRPAC, DAU, NETSAFA, NPRST,
PERSEREC, USMC, N82, Manpower, Acquisition, and
Logistics.

Research Excellence: GSBPP faculty include nationally
and internationally recognized experts in simulation mod-
eling, supply chain management, work motivation,



knowledge management, military manpower, public sector
management, change management, public budgeting,
managerial communications, conflict management, acqui-
sition, defense economics, information technology and
other defense-relevant fields.

Research Centers and Programs

Acquisition Research Program: Established in 2002, Naval
Postgraduate School's Acquisition Research Program pro-
vides leadership in innovation, creative problem solving
and an on-going dialogue, contributing to the evolution of
Department of Defense acquisition strategies. Objectives
of the NPS Acquisition Research Program include: Estab-
lishing NPS acquisition research as an integral part of poli-
cy-making for Departments of Defense and Navy officials.
Creating a stream of relevant information concerning the
performance of DoD acquisition policies with viable rec-
ommendations for continuous process improvement, Pre-
paring the workforce to participate in the continued evolu-
tion of the defense acquisition process, Collaborating with
other universities, think tanks, industry and Government
in acquisition research.

Center for Defense Management Reform: The Center serves
three purposes: First, as a forward-looking source of re-
search to support current and future Defense leaders who
embark upon management reform agendas; second, as a
resource where knowledge of the history, theories, themes,
successes and failures of past Defense reforms can help to
inform and guide the design and execution of future re-
form; and third as a point of intellectual coordination for
academic, professional and governmental entities engaged
in the topic of defense management reform.

Human Resources Center of Excellence: Established in Oc-
tober 2007 by the Chief of Naval Personnel, the Human
Resources Center of Excellence (HRCOE) serves as a fo-
cal point for the lifelong career learning for the Human
Resources (HR) community. In support of this goal, the
Center is responsible for the development and execution of
programs that promote professional development for all
active duty and reserve HR officers to include formal edu-
cation opportunities for new and experienced HR officers,
a robust mentoring program, and a resources and learning
tools repository. Center activities and efforts to enrich the
professional development and abilities of the HR Commu-
nity will be aligned with the Manpower, Personnel, Train-
ing and Education mission to anticipate warfighting needs,
identify associated personnel capabilities, and recruit, de-
velop, manage and apply those capabilities in an agile and
cost effective manner.

Programs Offered

The Graduate School of Business and Public Policy
(GSBPP) has responsibility for seven graduate academic
programs and awards seven graduate degrees. The largest
program is the resident defense-focused Master of Business

Administration (MBA) program. GSBPP also offers a
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non-resident Executive MBA program. In addition,
GSBPP offers three specialized Master of Science degree
programs focused on particular defense management fields,
and non-degree professional development programs.
These programs are:

Master of Business Administration Degree Program
e Defense-Focused MBA

Executive Management Degree Programs
e Executive MBA

Master of Science Degree Programs

e MS in Management
e MS in Program Management
e MS in Contract Management

Professional Development Programs

e Advanced Acquisition Program

e Advanced Comptroller Course

e Acquisition Management Distance Learning Pro-
gram

Master of Business Administration Degree (MBA)

This is a Defense-Focused MBA which encompasses five
curricular areas: Acquisition Management, Financial
Management, Logistics Management, Information Man-
agement and Defense Management. Graduates of curricu-
la in the MBA program are awarded the degree Master of
Business Administration. This degree is accredited by the
Association to Advance Collegiate Schools of Business -
International (AACSB) and by the National Association of
Schools of Public Affairs and Administration (NASPAA).
The MBA is a full-time resident program, open to all ser-
vices, with curriculum lengths typically 18 months. The
curricula within the Defense-Focused MBA program in-
clude: Acquisition and Contract Management (815), Sys-
tems Acquisition Management (816), Financial Manage-
ment (837), Financial Management (Energy) (838),
Transportation Management (814), Supply Chain Man-
agement (819), Material Logistics Support (827), Infor-
mation Systems Management (870), Defense Systems
Management (818), Defense Business Management (809),
and Resource Planning and Management (820).

Executive Master of Business Administration (EM-
BA)

The Executive Master of Business Administration (EM-
BA) (805/807) is a defense-focused general management
program with emphasis in financial management and ac-
quisition for more senior DoD officers and civilians. The
program design and coursework capitalize on the current
managerial and leadership experience of program partici-
pants. The EMBA is a 24 month, part-time, distance

learning degree program.
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Master of Science Degrees (MS)

The Graduate School of Business and Public Policy awards
three Master of Science degrees, including the Master of
Science in Management (817, 847), the Master of Science
in Contract Management (835), and the Master of Science
in Program Management (836). Each of the Master of
Science degrees is accredited by the Association to Ad-
vance Collegiate Schools of Business - International

(AACSB).
Master of Arts Degree (MA)

This is a Management degree with a focus on Financial
Management. The degree is tailored to minimize the time
spent as a resident student at NPS. The first two quarters
are taken via distance learning followed by four quarters in

residence at NPS.
Professional Development Programs
The Graduate School of Business and Public Policy also

administers several non-degree programs consisting of
graduate education or professional courses taught in resi-
dence or via distance learning modes. These programs
support professional development for managers in DoD.
Current programs emphasize acquisition and financial
management, and include: Advanced Acquisition Program,
Advanced Comptroller Course, Acquisition Management
distance learning program.
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GSBPP Degree Programs and Curricula Summary

Curricular Area Curriculum Title

Defense-Focused MIBA Program

Logistics Transportation Mgmt
Supply Chain Mgmt
Material Logistics Support

Acquisition Acquisition & Contract Mgmt
Systems Acquisition Mgmt

Financial Mgmt Financial Management
Financial Mgmt (En-  Financial Management (Energy)
ergy)

Information Mgmt Information Systems Mgmt**
Defense Mgmt Resource Planning & Mgmt*

Defense Systems Mgmt
Defense Business Mgmt

Master of Science in Management Program

Manpower Manpower Systems Analysis
Defense Defense Systems Analysis

Master of Arts in Management

Masters of Arts in
Management

Executive Degree Programs

Financial & Acquisi-  Executive MBA (for military)
tion
Financial & Acquisi-  Executive MBA (for civilians)
tion

General Master of Exec. Mgmt

Master of Science Degree Programs

Acquisition Contract Management

Program Management
skl

Systems Eng. Mgmt

“Joint program with NSA Dept.
“Joint program with IS Dept.
***Joint program with SE Dept. PD21 Program

Curric #

814
819
827
815
816
837
838

870
820

818
809

847
817

834

805

807

808

835
836

721

Degree

MBA
MBA
MBA

MBA
MBA

MBA
MBA

MBA

MBA
MBA

MBA

MSM
MSM

MAM

EMBA
EMBA

MEM

MSCM
MSPM

MSSEM

Mode

Res
Res
Res

Res
Res

Res
Res

Res

Res
Res

Res

Res
Res

DL/Res

VTE

VTE

Res

VTE
VTE
VTE

P-Code

3122
1302

3121
1306
n/a

3110
3113

1309

Intl
Intl

none

3130
n/a

3130

3100

n/a

n/a

n/a
n/a

n/a

Entry

Jan/Jul
Jan/Jul
Jan/Jul
Jan/Jul
Jan/Jul
Jan/Jul
Jan/Jul

Jan/Jul
Jan

Jan/Jul
Jan/Jul

Jul
Jul

Oct/Apr
Oct/Apr

Jan/Jul

Any
Any

Sept

Qtrs

[o) e Ne) Wi e) N NleN

7

6

6

6 if full
time;
30-48 if
part
time

N

0 oo

o]
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GSBPP Administration

Area Chairs

Financial Management

Kenneth J. Euske, Ph.D.
Code GB, Ingersoll Hall, Room 309

(831) 656-2960, DSN 756-2860
kjeuske@nps.edu

Manpower and Economics

Elda Pema, Ph.D.
Code GB/Mp, Ingersoll Hall, Room 240

(831) 656-3631, DSN 756-3631

epema@nps.edu

Organizations and Management

Deborah E. Gibbons, Ph.D.
Code GB/Br, Ingersoll Hall, Room 333

(831) 656-1842, DSN 756-1842
degibbon@nps.edu

Operations and Logistics

Geraldo Ferrer, Ph.D.

Code GB, Ingersoll Hall, Room 318
(831) 656-3290, DSN 756-3290
gferrer@nps.edu

Acquisition Management

John T. Dillard, COL, USA (Ret.), M.S.
Code GB, Ingersoll Hall, Room 336

(831) 656-2650, DSN 756-2650
jtdillar@nps.edu

Program Officer

Jefferson E. McCollum, CDR, SC, USN
Code GB, Ingersoll Hall, Room 201

(831) 656-3953, DSN 756-3953

jemccoll@nps.edu

Academic Associates

Acquisition and Contract Management Curriculum (815)

Rene G. Rendon, D.B.A.
Code GB, Ingersoll Hall, Room 331D

(831) 656-3464, DSN 756-3464
rgrendon@nps.edu
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System Acquisition Management Curriculum (816)

John T. Dillard, COL, USA (Ret.), M.S.
Code GB, Ingersoll Hall, Room 336

(831) 656-2650, DSN 756-2650
jtdillar@nps.edu

Master of Arts in Management (834)
Financial Management Curriculum (837)

Financial Management (Energy) (838)

Philip J. Candreva, CDR, USN (Ret.) ML.S.
Ingersoll Hall, Room 215

(831) 656-2884, DSN 756-2884
pjcandre@nps.edu

Defense Systems Analysis Curriculum (817)

Donald E. Summers, M.S.
Code GB/Ds, Ingersoll Hall, Room 337

(831) 656-3632, DSN 756-3632

desummer@nps.edu

Manpower Systems Analysis Curriculum (847)

Yu-Chu Shen, Ph.D.
Code GB, Ingersoll Hall, Room 204

(831) 656-2951, DSN 756-2951
yshen@nps.edu

Transportation Management Curriculum (814)
Supply Chain Management Curriculum (819)
Material Logistics Support Curriculum (827)

Bryan Hudgens, M.S.
Code GB, Ingersoll Hall, Room 219

(831) 656-2039, DSN 756-2039
bhudgen@nps.edu

Resource Planning and Management for International De-
fense Curriculum (820)

Defense Systems Management - International Curriculum
(818)

Simonia Blassingame, CDR, USN
Code GB, Ingersoll Hall, Room 238

(831) 656-2697, DSN 756-2697
slblassi@nps.edu

Defense Business Management Curriculum (809)

James Suchan, Ph.D.
Code GB/Su, Ingersoll Hall, Room 313

(831) 656-2905, DSN 756-2905



jsuchan@nps.edu

Information Systems Management Curriculum (870)

Glenn R. Cook, M.S.
Code IS, Glasgow West, Room GW-3012

(831) 656-2778, DSN 756-2778
grcook@nps.edu

Executive Master of Business Administration (805)

William D. Hatch II, CDR, USN (Ret.)
Code GB/Hh, Ingersoll Hall, Room 339

(831) 656-2463, DSN 756-2463
whatch@nps.edu

Master of Science in Contract Management (835)

Elliott Cory Yoder, CDR, USN (Ret.), M.S.
Code GB, Ingersoll Hall, Room 205

(831) 656-3619, DSN 756-3619
ecyoder@nps.edu

Master of Science in Program Management (836)

Brad Naegle, LTC, USA (Ret.), ML.S.
Code GB, Ingersoll Hall, Room 206

(831) 656-3620, DSN 756-3620
bnaegle@nps.edu

Program Managers
Master of Science in Contract Management (835)

Master of Science in Program Management (836)
Acquisition Management Distance Learning Program (212)

Walter E. Owen, D.P.A. (Joint GSBPP/GSEAS)
Code SE/Wo (located in St. Louis, MO)

(831) 402-6086 or (636) 925-2982
wowen@nps.edu

Executive Master of Business Administration (805)

William D. Hatch II, CDR, USN (Ret.)
Code GB/Hh, Ingersoll Hall, Room 339

(831) 656-2463, DSN 756-2463
whatch@nps.edu

Advanced Acquisition Program (211)

John T. Dillard, COL, USA (Ret.), M.S.
Code GB, Ingersoll Hall, Room 336

(831) 656-2650, DSN 756-2650
jtdillar@nps.edu

Advanced Comptroller Course
Lisa F. Potvin, CAPT, USN, M.B.A.
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Code GB, Ingersoll Hall, Room 219

(831) 656-3628, DSN 756-3628
lfpotvin@nps.edu
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GSBPP Faculty

Acquisition Management Academic Area

Area Chair

John T. Dillard
Code GB, Ingersoll Hall, Room 336

(831) 656-2650, DSN 756-2650
jtdillar@nps.edu

Michael W. Boudreau, COL, USA (Ret.) Senior Lecturer
in Acquisition and Logistics (1995); M.B.A., Santa Clara
University, 1966.

John T. Dillard, COL , USA (Ret.) Senior Lecturer (2000);
M.S., University of Southern California, 1985.

William R. Fast, COL , USA (Ret.) Senior Lecturer (2010);
M.S., University of Southern California, 1979.

Timothy G. Hawkins, Lt Col (Sel), USAF, Assistant Profes-
sor (2008); Ph.D., University of North Texas, 2007.

Max V. Kidalov, Assistant Professor of Procurement Law &
Policy (2009); L.L.M. Government Contracts Law,
George Washington University, 2010; J.D., University of
South Carolina, 1999; B.S., University of South Carolina,
1996.

Janie L. Maddox, Maj, USAF (Ret.) Lecturer (2009);
M.B.A,, Golden Gate University, 1982.

David F. Matthews, COL, USA (Ret.), Senior Lecturer in
Acquisition Management (1994); M.A., Middle Tennes-
see State University, 1974.

Brad Naegle, LTC, USA (Ret.), Senior Lecturer (1997);
M.S., Naval Postgraduate School, 1994.

CDR Jim Neuman, USN, Lecturer, MBA, Naval Postgradu-
ate School, 2003.

Walter E. Owen, Senior Lecturer in Acquisition and Project
Management (1992); M.S., Naval Postgraduate School,
1992; DPA, Golden Gate University, 2002.

Diana F. Petross, Lecturer in Acquisition Management
(2007); M.S. University of Oklahoma, 1991.

Rene G. Rendon, Associate Professor of Acquisition Man-
agement (2004); D.B.A., Argosy University, 2003.

Keith F. Snider, Associate Professor of Public Administra-
tion and Management (1993); Ph.D., Virginia Polytechnic
Institute and State University, 1997.
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E. Cory Yoder, Lecturer of Acquisition and Contracting
(2004); M.S., Naval Postgraduate School, 1993.

Professor Emeritus:

David V. Lamm, Associate Professor of Acquisition and
Contract Management (1978); D.B.A., George Washing-
ton University, 1976.

Financial Management Academic Area

Area Chair

Kenneth J. Euske, Ph.D.
Code GB, Ingersoll Hall, Room 309

(831) 656-2860, DSN 756-2860
kjeuske@nps.edu

Thomas L. Albright, Professor of Accounting (2012), PhD
University of Tennessee 1990.

Douglas A. Brook, Professor of Public Policy (2002); Ph.D.,
George Mason University, 2001.

Philip J. Candreva, CDR, USN (Ret.), Senior Lecturer in
Financial Management (2002); M.S., Naval Postgraduate
School, 1996.

Wythe Davis, Lecturer in Financial Management (2010);
M.B.A., University of Dayton, 1985.

Robert J. Eger, Associate Professor of Accounting (2012),
PhD University of Kentucky 2000.

Kenneth J. Euske, Distinguished Professor of Accounting
(1978); Ph.D., Arizona State University, 1978.

Stephen C. Hansen, Associate Professor of Accounting
(2011); Ph.D., Carnegie Mellon University, 1988.

Amilcar A. Menichini, Assistant Professor of Finance
(2011); Ph.D., University of Arizona, 2011

Douglas Moses, Associate Professor of Accounting (1985);
Ph.D., University of California at Los Angeles, 1983.

Noah Myung, Assistant Professor of Finance and Econom-
ics (2009); Ph.D., California Institute of Technology,
2009.

Mina J. Pizzini, Associate Professor of Accounting (2012),
PhD University of Pennsylvania 2002.

Lisa F. Potvin, CAPT, USN, Lecturer of Financial Man-
agement (2006); MBA, University of Denver, 1997.

Juanita M. Rendon, CPA, Lecturer of Accounting (2006);
MBA, University of North Dakota, 1986.



Donald E. Summers, Senior Lecturer in Accounting (2000);
M.S., Naval Postgraduate School, 1985.

Chong Wang, Associate Professor of Accounting (2007);
Ph.D., Iowa State University, 1998.

Professors Emeriti:

James M. Fremgen, Professor of Accounting (1965);
D.B.A., Indiana University, 1961.

Shu S. Liao, Professor of Accounting (1977); Ph.D., Uni-
versity of Illinois, 1971.

Jerry L. McCaffery, Professor of Public Budgeting (1984);
Ph.D., University of Wisconsin, 1971.

Joseph G. San Miguel, Professor of Accounting (1982);
Ph.D., University of Texas, 1972.

Manpower and Economics Academic Area

Area Chair

Elda Pema, Ph.D.
Code GB/Mp, Ingersoll Hall, Room 240

(831) 656-3631, DSN 756-3631
epema@nps.edu

Jeremy A. Arkes, Associate Professor of Economics (2007);
Ph.D., University of Wisconsin-Madison, 1997.

Peter J. Coughlan, Associate Professor of Business (2004);
Ph.D., California Institute of Technology, 1999.

Jesse M. Cunha, Assistant Professor of Economics; Ph.D.,
Stanford University, 2010.

Mark J. Eitelberg, Professor of Public Policy (1982); Ph.D.,
New York University, 1979.

William R. Gates, Associate Professor of Economics (1988);
Ph.D., Yale University, 1984.

William D. Hatch Il, CDR, USN (Ret.), Senior Lecturer in
Manpower Systems Analysis (2005), M.S., Naval Post-
graduate School, 1991.

David R. Henderson, Associate Professor of Economics
(1984); Ph.D., University of California at Los Angeles,
1976.

Noah Myung, Assistant Professor of Finance and Econom-
ics (2009); Ph.D., California Institute of Technology,
2009.

Elda Pema, Associate Professor of Management (2003);
Ph.D., Michigan State University, 2003.

Dina I. Shatnawi, Assistant Professor of Economics (2010);
Ph.D., University of Arizona, 2010.
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Yu-Chu Shen, Assistant Professor of Economics (2004);
Ph.D., Harvard University, 2001.

Benjamin J. Roberts, Senior Lecturer in Management and
Human Resource Management (1985); Ph.D., The Penn-
sylvania State University, 1977.

Operations and Logistics Management Aca-
demic Area

Area Chair

Deborah E. Gibbons, Ph.D.
Code GB/Br, Ingersoll Hall, Room 333

(831) 656-1842, DSN 756-1842
degibbon@nps.edu

Aruna U. Apte, Assistant Professor of Management Science
(2004), Ph.D., Southern Methodist University, 1997

Uday M. Apte, Professor of Operations Management
(2004); Ph.D., University of Pennsylvania, 1982.

Michael Dixon, Assistant Professor of Operations Man-
agement (2011); Ph.D., Cornell University

Kenneth Doerr, Associate Professor of Operations Man-
agement (2001); Ph.D., University of Washington, 1994.

Geraldo L. Ferrer, Associate Professor of Logistics (2004);
Ph.D., INSEAD, 1997.

Susan K. Heath, Assistant Professor of Operations Man-
agement (2006); Ph.D., University of Texas at Austin,
2006.

Bryan J. Hudgens, Lecturer in Operations and Logistics
Management (2005); M.S., Air Force Institute of Tech-
nology, 1997.

Keebom Kang, Associate Professor of Logistics (1988);
Ph.D., Purdue University, 1984.

John Khawam, Assistant Professor of Operations & Logis-
tics (2010); Ph.D., Stanford University, 2009.

Keenan D. Yoho, Assistant Professor of Operations Man-
agement (2009); Ph.D., University of Wisconsin-Madison,
2006.

Professors Emeriti:

Donald R. Eaton, RADM, USN (Ret.), Arthur Chair and
Senior Lecturer in Logistics (1994); M.S., George Wash-
ington University, 1980.

Alan W. McMasters, Professor of Operations Research and
Systems Management Emeritus (1965); Ph.D., University
of California at Berkeley, 1966.
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Organizations and Management Academic
Area

Area Chair

James E. Suchan, Ph.D.
Code GB, Ingersoll Hall, Room 313

(831) 656-2905, DSN 756-2905
jsuchan@nps.edu

Kathryn Aten, Assistant Professor of Management (2010);
Ph.D., University of Oregon, 2009.

Frank J. Barrett, Professor of Organization and Manage-
ment (1990); Ph.D., Case Western Reserve University,
1989.

Nicholas Dew, Associate Professor of Management (2003);
Ph.D., University of Virginia, 2003.

Marco S. DiRenzo, Assistant Professor of Management
(2010) ; Ph.D., Drexel University, 2010.

Deborah E. Gibbons, Associate Professor of Management
(2004); Ph.D., Carnegie Mellon University, 1996.

Susan P. Hocevar, Associate Professor of Organization and
Management (1990); Ph.D., University of Southern Cali-
fornia, 1989.

Cindy L. King, Associate Professor of Management Com-
munication (2004); Ph.D., University of Washington,
2004.

Lisa L. Massi Lindsey, Associate Professor of Management
Communication (2010); Ph.D., Michigan State Universi-
ty, 2003.

Edward H. Powley, Assistant Professor of Management
(2006); Ph.D., Case Western Reserve University, 2005.

Cary A. Simon, Lecturer of Management (1997); D.B.A.,
U.S. International University, 1997.

James E. Suchan, Professor of Management Communica-

tion (1986); Ph.D., University of Illinois, 1980.

Gail Fann Thomas, Associate Professor of Management
Communication (1989); Ed.D., Arizona State University,
1986.

Professor Emeritus:

Kenneth W. Thomas, Professor of Management (1987);
Ph.D., Purdue University, 1971.
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Enterprise and Information Academic Area

Douglas Brinkley, Senior Lecturer in Information Systems
and Director of Computer Support Services (1998); Ed.D,
Nova Southeastern University, 2003.

Patricia J. Cook, Visiting Assistant Professor of Ethics and
Public Policy (2010), Ph.D., Emory University, 1992.

Becky D. Jones, Lecturer (2002); M.B.A., Golden Gate
University, 1998.

George R. Lucas Jr., Professor of Ethics and Public Policy
(2011), Ph.D. Northwestern University, 1978.



GSBPP Programs and Curricula

Defense-Focused MBA Program
Brief Overview

The Master of Business Administration (IMBA) is a de-
tense-focused MBA program designed to provide officers
and DoD civilians an advanced education in interdiscipli-
nary approaches to problem solving and policy analysis by
applying quantitative, financial, economic, information
technology, and other state-of-the-art management tech-
niques and concepts to military management and policy

issues. Graduates of the MBA program will know the

latest management theories and practices, including leader-

ship, communication, organization design, and planning,
and how to apply them within large public organizations,

GRADUATE SCHOOL OF BUSINESS AND PUBLIC POLICY (GSBPP)

2. Effective participants in DoD policy processes.

3. Effective problem solvers
4. Responsible public servants.

5. Able to interact effectively with a diverse de-
fense work force.

6. Effective overseers of industry participation in
defense management

Requirements for Entry

A baccalaureate degree with above-average grades is re-
quired. Completion of at least two semesters of college
algebra or trigonometry is considered to be the minimum
mathematical preparation. An APC of 345 is required for
entry. International students should refer to the Admis-
sions section for current TOEFL and entrance require-

as well as military sub-units and activities.

The MBA degree program has been designed to meet four
objectives:

e To provide a defense-focused graduate management
education program of specific relevance to U.S. military
officers and DoD civilians.

e To satisfy educational requirements for military subspe-
cialties or occupational and functional areas.

e To meet the accreditation standards of Association to
Advance Collegiate Schools of Business International
(AACSB) and the Network of Schools of Public Policy,
Affairs, and Administration (NASPAA).

e To allow officers to complete JPME requirements, if
desired.

To satisfy these objectives, the MBA program consists of
three parts:

e Defense Management Core (52 credit hours)
e Curricular Concentration (24+ credit hours)
e Master's Application Project or Thesis

MBA Management Fundamentals Educational Skill Re-
quirement:

The graduate will have the ability to apply state-of-the-art
concepts, tools, and methodologies from public manage-
ment and business to manage DoN/DoD organizations.
This ability will be developed in course work that includes
economic, statistical, mathematical, organizational, strate-
gic, communication, and financial theories and techniques.

Core Competencies: Our graduates will be:

1. Effective defense managers.

ments.

Entry Dates

January and/or July, depending on curriculum.

Degree

Requirements for the degree of Master of Business Ad-
ministration are met by:

1.
2.

Completion of all required courses in the MBA core.
Completion of an approved sequence of courses in a
concentration area with a minimum of 24 graduate-
level credit hours.

. Completion (excluding by validation) of a minimum of

58 credit hours of graduate-level courses, at least 22 of
which are at the 4000 level.

Completion of an acceptable application project or the-
sis.

. Approval of the candidate's program by the Dean,

Graduate School of Business and Public Policy.

Typical Course of Study

Quarter 1
GB3014 (1-0)  Ethics for Public Managers
GB3010 (4-0)  Managing for Organizational Effec-

tiveness

GB3020 (3-0)  Fundamentals of Information Tech-

nology

GB3050 (4-0)  Financial Reporting and Analysis
GB3070 (4-0)  Economics of the Global Defense

Environment

GB1000 (0-3)  Quantitative Skills for Graduate

Management Studies

Quarter 2

GB3040 (4-0)  Managerial Statistics

GB3051 (3-0)  Cost Management

GB4052 (3-0)  Managerial Finance

GB4071 (4-0)  Economic Analysis & Defense Re-

source Allocation
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GB3031 (2-0)  Principles of Acquisition Manage-

ment *

Quarter 3

GB3012 (3-0)  Communication for Managers

GB3042 (4-0)  Operations Management

GB4043 (3-0)  Business Modeling Analysis

GB4053 (4-0)  Defense Budget and Financial Man-
agement Policy

GB/MN (X-0)  Subspecialty Curriculum Course

Quarter 4

GB4014 (4-0)  Strategic Management
GBXXXX  (2-0) MBA Core Elective **

GB/MN (X-0)  Subspecialty Curriculum Course
GB/MN (X-0)  Subspecialty Curriculum Course

Quarter 5

NW3230 (4-2)  Strategy & Policy*™**

GB/MN (X-0)  Subspecialty Curriculum Course
GB/MN (X-0)  Subspecialty Curriculum Course
GB4090 (0-6)  Application Project ****

Quarter 6

GB/MN (X-0)  Subspecialty Curriculum Course
GB/MN (X-0)  Subspecialty Curriculum Course
GB4090 (0-6)  Application Project ****
GB/MN (X-0) Elective

*May be replaced by appropriate concentration course
(MN3301, MN3331) within a curriculum.

** Selected from four available courses offered in the fourth
quarter.

*“* Not required for International students. International
students take American Life and Institutions (IT1500) and
Communication Skills for International Officers (IT1600)

in quarters 1 and 2.
“** Students may elect to complete a thesis.

Curricular Areas and Curricula

Students in the MBA program complete a specialization
curriculum in one of the following areas of particular im-
portance to DoD:

Logistics Management

814 Transportation Management
819 Supply Chain Management
827 Material Logistics Support

Acquisition Management

815 Acquisition and Contract Management
815 Strategic Purchasing
816 Systems Acquisition Management

Financial Management
837 Financial Management
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Information Management
870 Information Systems Management

Defense Management

809 Defense Business Management

818 Defense Systems Management - International

820 Resource Planning and Management for International
Defense

Logistics Management Curricula

The Logistics Management curricula provide education in
all aspects of the logistics function. The curricula are com-
prised of management core and logistics concentration
subjects. The management core of the Logistics Manage-
ment curricula provides study in mathematics, accounting,
economics, communications, marketing management, risk
analysis, DoD mission, structure and resource determina-
tion, strategy making, and the global defense marketplace.
The logistics curricula subjects are significant components
of the military supply chain and each provides unique and
relevant education that meets the critical needs of the
armed services. The specialized logistics courses concen-
trate on studies in operations and project management,
business modeling for decision making, inventory man-
agement, integrated logistics support, procurement and
contract administration, systems acquisition, and logistics
strategic planning. The logistics curricula are rounded out
by including education in national, international, and de-
fense transportation systems. The educational skills in
these curricula prepare those responsible for managing the
various elements of total life cycle support from require-
ments determination through sustainment.

Program Officer

Jefferson E. McCollum, CDR, SC, USN
Code GB, Ingersoll Hall, Room 201

(831) 656-3953, DSN 756-3953
jemccoll@nps.edu

Academic Associate

Bryan Hudgens, M.S.
Code GB, Ingersoll Hall, Room 219

(831) 656-2039, DSN 756-2039
bjhudgen@nps.edu

Transportation Management - Curriculum 814
Supply Chain Management - Curriculum 819
Material Logistics Support - Curriculum 827

Brief Overview

The Logistics Management curricula are interdisciplinary,
integrating mathematics, accounting, economics, manage-
ment theory, operations analysis, and the specialty concen-



tration into an understanding of the process by which the
defense mission is accomplished. The curricula are de-
signed to provide the officer with fundamental interdisci-
plinary techniques of quantitative problem-solving meth-
ods, operations management, behavioral and management
science, economic analysis, and financial management.
Furthermore, they are intended to provide the officer with
a Navy Defense Systems-oriented graduate management
education and to provide the officer with the specific func-
tional skills required to effectively manage in these subspe-
cialty areas. The objective of these curricula is to prepare
officers for naval logistics system positions. The Logistics
Management curricula emphasize all of the aspects for
providing integrated logistics support of military systems.
Skills resulting from the curricula will prepare those re-
sponsible for managing the various segments of a military
system's life cycle from initial planning for support to field-
ing the system, through sustaining operations to phase out.
These curricula additionally emphasize the management of
military owned inventories at the three levels of wholesale,
intermediate and retail customer support, and worldwide
transportation and distribution systems.

Competency: Our graduates will be:

Able to apply state-of-the-art logistics concepts to achieve
cost-effective operational readiness.

Requirements for Entry

A baccalaureate degree with above-average grades is re-
quired. Completion of at least two semesters of college
algebra or trigonometry is considered to be the minimum
mathematical preparation. An APC of 345 is required for
entry. International students should refer to the Admis-
sions section for current TOEFL and entrance require-
ments.

Entry Date

January/July
Program Length
Six Quarters

Degree

Requirements for the Master of Business Administration
(MBA) degree are met en route to satisfying the Educa-
tional Skills Requirements.

Subspecialty

Completion of these curricula provides a naval officer with
a specialization in Supply Chain Management (1302P),
Materiel Logistics Support Management (subspecialty
code 3121P), or Transportation Management (subspecialty
code of 3122P). U.S. Marine officers receive MOS 9662.

GRADUATE SCHOOL OF BUSINESS AND PUBLIC POLICY (GSBPP)

Typical Subspecialty Jobs (various positions at each
Command)

Naval Air Stations, Naval Bases and other installations

Naval Supply systems Command, Naval Air Systems
Command, Naval Sea Systems Command, Space and Na-
val Warfare Systems Command (Headquarters and com-
ponents)

Fleet and Industrial Supply Centers

DLA Defense Supply Centers: Dayton, OH, Philadelphia,
PA, and Richmond, VA

DLA Distribution Depots
Fleet Commands

Aircraft Intermediate Maintenance Departments (ashore
and afloat)

Air Terminals and Detachments

NAVCHAPGRU

MSCHQ offices and MSC field activities

Military Surface Deployment and Distribution Command
Naval Submarine Support Facility, New London, CT
Unified Combatant Commands and Defense Agencies
Bureau of Medicine, Washington, DC

Marine Corps Logistics Base, Albany, GA

Marine Corps Systems Command, Quantico, VA
MAJCOM or HQ USAF level: A7 (Mission Support)

staff action officer

MAJCOM or HQ USAF level: A4 (Logistics) staff action

officer

Maintenance or Logistics Readiness Squadron command-
er, operations officer, or flight commander

Joint Staff or Joint Command (TRANSCOM, CENT-
COM, etc.): J4 staff action officer

Curriculum Sponsors

Naval Supply Systems Command Headquarters (819)
Naval Air Systems Command Headquarters (827)
Navy Military Sealift Command Headquarters (814)

Typical Course of Study: Curricula 814, 819, 827

Quarter 1

GB3014 (1-0)  Ethics for Public Managers

GB3010 (4-0)  Managing for Organizational Effective-
ness

GB3020 (3-0)  Fundamentals of Information Technol-

ogy
GB3050 (4-0)  Financial Reporting and Analysis
GB3070 (4-0)  Economics of the Global Defense Envi-
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ronment
Quantitative Skills for Graduate Man-

agement Studies

GB1000 (0-3)

Quarter 2

GB3040 (4-0)
GB3051 (3-0)
GB4052 (3-0)
GB4071 (4-0)

Managerial Statistics

Cost Management

Managerial Finance

Economic Analysis & Defense Resource
Allocation

MN3301 (4-0)  Systems Acquisitions®

Quarter 3

GB3012 (3-0)
GB3042 (4-0)
GB4043 (3-0)
GB4053 (4-0)

Communication for Managers
Operations Management

Business Modeling Analysis
Defense Budget and Financial Man-

agement Policy

Quarter 4

GB4014 (4-0)
GBXXXX  (3-0)
GB4480 (4-0)
GB4460 (4-0)

Strategic Management

MBA Core Elective **

Supply Chain Management

Logistics Risk Assessment and Control

Quarter 5

GB4410 (4-0)
GB4430 (4-0)
GB4090 (0-6)
GB4999 (4-0)

Logistics Engineering

Defense Transportation System
Application Project ***
Curricular Elective

Quarter 6

GB4450 (4-0)  Logistics Strategy *
NW3230 (4-2)  Strategy & War™*
GB4090 (0-6)  Application Project ****

*USN Supply Corps and USMC must replace by
MN3331. International students must replace by
GB3031.

** Selected from three or four available courses offered in
the 4th quarter.

*** Required for USN and USMC only. International stu-
dents take American Life and Institutions (IT1500) and
Communication Skills for International Officers (IT1600)
in quarters 1 and 2. USN students may add JPME classes
in Quarters 5 and 6.

“** Students may elect to complete a thesis.
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Educational Skills Requirements (ESR)
Transportation Management -
Curriculum 814 Subspecialty code 3122P

Supply Chain Management -
Curriculum 819 Subspecialty code 1302P

Materiel Logistics Support Management -
Curriculum 827 Subspecialty code 3121P

1.

Management Fundamentals - Quantitative Analysis: The
graduate will have the skills to apply mathematical, sta-
tistical, accounting, economic, and other state-of-the-
art quantitative techniques and concepts to the solving
of day-to-day military management problems as well as
the capability to use these skills as a participant in the
long-range strategic planning efforts of the Navy and
DoD.

Management Fundamentals - Organization and Man-
agement:  The graduate will have a thorough
knowledge of basic management theory and practices,
embracing leadership, communication, organizational
design, staffing, directing, planning, and controlling of
military organizations.

. Integrated Logistics Support Management: The gradu-

ate will have a detailed understanding of the processes
associated with designing an integrated logistics support
system for a new weapon system. The graduate will al-
so have detailed knowledge about the DoD processes
for contracting for and acquiring a new weapon system.
The graduate will be able to serve as an assistant pro-
gram manager for logistics (APML) for a major weapon
system.

Budgeting and Financial Controls: The graduate will
have an understanding of the financial management
practices of DoD, will be able to conduct cost/benefit
analyses, and participate in the budgetary planning by a
hardware systems command for the support of both old
and new weapon systems.

Production/Operations Management: The graduate will
be able to apply the techniques of produc-
tion/operations management at Naval Aviation Inter-
mediate Activities and Depots, Navy Fleet Industrial
and Support Activities, and other DoD maintenance
and maintenance support activities.

Materials and Physical Distribution Management: The
graduate will be able to apply the techniques of materi-
als management and physical distribution management
in designing and operating of fleet and troop support
systems, both during peacetime and during rapidly de-
veloping wartime contingencies. This will include ac-
quiring material and transportation assets to ensure that
the distribution of material is both cost-effective and ef-
ficient. The graduate will also have an in-depth under-
standing of domestic, international, and defense trans-
portation systems including the various modes, types of
carriers within each mode, and the regulations affecting
material movement by each type of carrier.



7. Joint and Maritime Strategic Planning: The graduate

will have knowledge of the development and execution
of military strategy and the effects of technical effects
on warfare, an understanding of the means of formula-
tion of U.S. policy, the roles of military forces and joint
planning, and current issues in the defense organiza-
tion. The graduate will also have a detailed understand-
ing of the plans and processes of the DoD for providing
support of strategic sealift and mobilization.

. Thesis/Project: The graduate will demonstrate the abil-
ity to conduct independent research and analysis, and
proficiency in presenting the results in writing by means
of a thesis appropriate to this curriculum.

Acquisition Management Curricula

The Acquisition Management Curricula are designed to

develop the knowledge, skills and competencies necessary
to effectively lead the acquisition workforce and efficiently

manage the resources allocated to the acquisition process.
The curricula focus on problem solving and decision-
making in a variety of acquisition situations demanding

critical thinking and a balanced approach in the application
of theory and practical solutions. Graduates of the curricu-
la are expected to assume leadership positions in the acqui-

sition workforce.

GRADUATE SCHOOL OF BUSINESS AND PUBLIC POLICY (GSBPP)
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Acquisition and Contract Management Curriculum 815

The Acquisition & Contract Management Curricula are
designed to develop the knowledge, skills and competen-
cies necessary to effectively lead the acquisition workforce
and efficiently manage the resources allocated to the acqui-
sition process. The curricula focus on problem solving and
decision making in a variety of acquisition situations de-
manding critical thinking and a balanced approach in the
application of theory and practical solutions. Graduates of
the curricula are expected to assume leadership positions in
the acquisition workforce.

Program Officer

Jefferson E. McCollum, CDR, SC, USN
Code GB, Ingersoll Hall, Room 201

(831) 656-3953, DSN 756-3953
jemccoll@nps.edu

Academic Associate
Rene G. Rendon, D.B.A., Associate Professor
Code GB, Ingersoll Hall, Room 331D

(831) 656-3464, DSN 756-3464
rgrendon@nps.edu

Brief Overview

The Acquisition and Contract Management curriculum is
an interdisciplinary program which integrates management
theory, accounting, economics, finance, behavioral science,
management theory, operations/systems analysis, and spe-
cific courses in acquisition and contracting. The 815 cur-
riculum includes a concentration option in strategic pur-
chasing. Student input includes officers and civilians from
all DoD services, other federal agencies and allied nations.
The curriculum is designed to provide officers and civilians
with the skills to serve effectively in systems buying offices,
field contracting offices, contract administration offices,
and contracting policy offices.

Competency: Our graduates will be:
Effective Contract managers.
Requirements for Entry

A baccalaureate degree with above-average grades is re-
quired. Completion of at least two semesters of college
algebra or trigonometry is considered to be the minimum
mathematical preparation. An APC of 345 is required for
entry. International students should refer to the Admis-
sions section for current TOEFL and entrance require-
ments.

Entry Date
January and July.
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Program Length
Six Quarters.
Degree

Requirements for the Master of Business Administration
(MBA) degree are met en route to satisfying the Educa-
tional Skills Requirements.

Acquisition and Contract Management Subspecial-
ty

Completion of this curriculum qualifies naval officers as
Acquisition and Contract Management Subspecialists with
a subspecialty code of 1306P, Army officers as Functional
Area 51C, and Marine Corps officers with a 9656 MOS.
The curriculum satisfies mandatory Defense Acquisition
University (DAU) contracting courses required by the De-
fense Acquisition Workforce Improvement Act

(DAWIA).
Typical Subspecialty Jobs

Contracting Officer:

Naval Inventory Control Point, Philadelphia, PA;

Air Force Major Weapon System Program Offices

Hardware Systems Commands (NAVAIR, NAVSEA,
SPAWAR)

Air Force Major System Centers (Aeronautical System

Center, Space and Missiles System Center)

Army Material Command

Major Subordinate Commands (CECOM, AMCOM)

Business/Financial Manager (BFM)

Defense Contract Management Agency (DCMA)

Superintendent, Shipbuilding, Conversion and Repair
(SUPSHIP)

Air Force Commodity Council Contracting Officer

Air Force Regional Contracting Center Contracting Of-

ficer

Procuring Contracting Officer (Product or Logistic Cen-

ter)

Administrative Contracting Officer (Defense Contract

Management Agency)

Contract Negotiator (Product or Logistic Center)

Flight Commander, Major Command Headquarters

Contracting Squadron Commander (IDE graduates)

Key Staft (HQ_USAF, Joint Command) (IDE graduates)

Director of Contracts:

Marine Corps Field Contracting System, Fleet and Indus-
trial Supply Centers, Army and Navy Laboratories, Naval
Regional Contracting Centers
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Contracts and Business Policy: MN3315 (4-0) Acquisition Management and Con-

tract Administration

Staff of Assistant Secretary of the Navy (Research, Devel- MN3312 (4-0)  Contract Law
opment and Acquisition)
Staff of Assistant Secretary of the Army (Acquisition, Lo- Quarter 5
gistics and Technology) MN3318 (3-0)  Contingency Contracting
Staff of Assistant Secretary of the Air Force (Acquisition) MN4304 (2-0)  Defense Systems Contracting
Staff of Under Secretary of Defense (Acquisition, Tech- MN3304 (5-2) Cont.r act Pricing and Negot?ations
nology and Logistics) GB4090 (0-6)  Application Project or Thesis
Curriculum Sponsor Quarter 6

NW3230 (4-2) Strategy & Policy™*
Deputy Assistant Secretary of the Navy (Acquisition) MN4371 (4-0) Acquisition and Contracting Policy

GB4090 (0-6) Application Project or Thesis
MN3306 (3-0) Strategic Purchasing™*

Within the 815 curriculum, students may substitute spe- MN4311 (3-0) Contracting for Services

cialty courses in strategic purchasing at the approval of MN3384 (4-1) Principles of Acquisition Production
their service and the academic associate. and Quality Management™**

Typical Course of Study: Curriculum 815

*  Core Elective will be selected from four available cours-

es offered in Q4

** USN and USMC only; students may complete three
additional War College classes for JPME certification

“* USN and USAF only
##* USMC and US Army only

GB3014 (1-0) Ethics for Public Managers Educational Skills Requirements (ESR)

GB3010 (4-0) Managing for Organizational Effec- Acquisition Management -
tiveness Curriculum 815 Subspecialty Code 1306P
GB3020 (3-0) Fundamentals of Information Tech-
nology
GB3050 (4-0) Financial Reporting and Analysis
GB3070 (4-0) Economics of the Global Defense
Environment
GB1000 (0-3) Quantitative Skills for Graduate Man-

agement Studies

US Navy students also complete an additional four courses
leading to the Naval War College Command and Staff

program diploma.

International students take IT1500 American Life and
Institutions and I'T1600 Communication Skills for Inter-
national Officers in Quarters one and two.

Quarter 1

1. Management Fundamentals: The graduate will under-
stand the theory of and have an ability to apply ac-
counting, economic, mathematical, statistical, manage-
rial, and other state-of-the-art management techniques
and concepts to problem solving and decision-making
responsibilities as military managers.

2. Advanced Management Concepts: The graduate will

Quarter 2 have the ability to apply advanced management and op-

GB3040 (4-0)  Business Statistics & Data Analysis erations research techniques to defense problems. This

GB3051 (3-0) Cost Management

GB4052 (3-0) Managerial Finance

GB4071 (4-0) Economic Analysis & Defense Re-
source Allocation

MN3331 (5-1) Systems Acquisition and Program
Management

Quarter 3

GB3012 (3-0) Communications for Managers

GB3042 (4-0) Operations Management

GB4043 (3-0) Business Modeling Analysis

GB4053 (4-0) Defense Budget and Financial Man-
agement Policy

MN3303 (4-0)  Principles of Acquisition and Contract
Management

Quarter 4
GB4014 (4-0) Strategic Management
GBXXXX  (3-0) MBA Core Elective *

includes policy formulation and execution, strategic
planning, defense resource allocation, cost benefit and
cost effectiveness analysis, federal fiscal policy, comput-
er-based information and decision support systems, and
complex managerial situations requiring comprehensive
integrated decision making.

. Acquisition and Contracting Principles: The graduate

will have an understanding of and will be able to apply
the principles and fundamentals of acquisition and con-
tracting within the federal government, including
knowledge of the acquisition laws and regulations, par-
ticularly the Federal Acquisition Regulation (FAR) and
the DoD FAR Supplement (DFARS); the unique legal
principles applied in government contract law and the
Uniform Commercial Code; and the application of
sound business principles and practices to defense con-
tracting problems. Further, the graduate will be able to
apply innovative and creative approaches not only to re-
solve difficult acquisition and contracting issues but to
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significantly influence the legal and regulatory structure
within which acquisition decision making occurs. Final-
ly, the graduate will have the ability to conceptualize,

develop and execute strategic business alliances and re-
lationships necessary to the successful acquisition of
goods and services.

4. Acquisition and Contracting Policy: The graduate will
have an ability to formulate and execute acquisition pol-
icies, strategies, plans and procedures; a knowledge of
the legislative process and an ability to research and
analyze acquisition legislation; and a knowledge of the
government organization for acquisition, including
Congress, the General Accounting Office, the Office of
Federal Procurement Policy, the federal and military
contracting offices, the Boards of Contract Appeals,
and the court system.

5. Contracting Process: The graduate will understand the
theory of and have the ability to manage the field con-
tracting, contingency contractmg, supplies and services
contractmg, system acquisition, and contract admin-
istration processes. This involves a knowledge of the
defense system life cycle processes, including require-
ments determination, funding, contracting, ownership,
and disposal; an ability to evaluate military require-
ments, specifications, and bids and proposals; an ability
to utilize the sealed bid, competitive proposals and sim-
plified acquisition methodologies; a comprehensive
knowledge of all contract types and their application in
defense acquisition; an ability to conduct cost and price
analyses; and an ability to negotiate various contracting
actions, including new procurement, contract changes
and modifications, claims, equitable adjustment settle-
ments, and noncompliance issues.

6. Business Theory and Practices: The graduate will have
an understanding of the business philosophy, concepts,
practices, and methodologies of the global commercial
industrial base, and the ability to apply these to the fed-
eral government acqulsmon environment.

7. Federal and Defense Budgeting: The graduate will have
an ability to apply economic and accounting principles,
including monetary and fiscal theories, to defense ac-
quisition and contracting issues.

8. Program Management: The graduate will have an un-
derstanding of the basic principles and fundamentals of
Program Management, with particular emphasis on the
Procuring Contractor Officer's and Administrative
Contracting Officer's roles and relationships with the
Program Manager.

9. Acquisition Workforce: The graduate will satisfy all re-
quirements of the Defense Acquisition Workforce Im-
provement Act (DAWIA) and mandatory contracting
courses required by the Defense Acquisition University
(DAU) at Levels I, II, II1.

10.Ethics and Standards of Conduct: The graduate will
have an ability to manage and provide leadership in the
ethical considerations of military acquisition, including
the provisions of procurement integrity, and to appro-
priately apply defense acquisition standards of conduct.
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11.strategy and Policy: Officers develop a graduate-level
ability to think strategically, critically analyze past mili-
tary campaigns, and apply historical lessons to future
joint and combined operations, in order to discern the
relationship between a nation's policies and goals and
the ways military power may be used to achieve them.
This is fulfilled by completing the first of the Naval
War College course series leading to Service Intermedi-
ate-level Professional Military Education (PME) and
Phase I Joint PME credit.

12.Analysis, Problem Solving, and Critical Thinking: The
graduate will demonstrate the ability to conduct re-
search and analysis, and proficiency in presenting the
results in writing and orally by means of an applied pro-
ject and a command-oriented briefing appropriate to
this curriculum.

Systems Acquisition Management - Curriculum 816

Program Officer

Jefferson E. McCollum, CDR, SC, USN
Code GB, Ingersoll Hall, Room 201

(831) 656-3953, DSN 756-3953
jemccoll@nps.edu

Academic Associate

John Dillard, Ph.D.
Code GB, Ingersoll Hall, Room 336

(831) 656-2650, DSN 756-2650
jtdillar@nps.edu

Brief Overview

The Systems Acquisition Management curriculum is an
interdisciplinary program designed to integrate business
principles, program leadership and management theory,
operations analysis, and systems engineering applications.
It is uniquely tailored to federal government acquisition
management and intensive exposure to the fundamental
principles of the acquisition environment. The courses in
this curriculum apply business analysis and problem solving
techniques essential to effective major system program
management within the structure of DoD acquisition
management. It further focuses on the decisions and prob-
lems facing the acquisition manager, the various forces at
work within industry and government, and the impact of
acquisition policies and strategies. Student input includes
officers and civilians from all DoD Services, other federal
agencies, and allied nations.

Competency: Our graduates will be:

Able to apply state-of-the-art acquisition concepts to ac-
quisition scenarios.



Requirements for Entry

A baccalaureate degree with above-average grades is re-
quired. Completion of at least two semesters of college
algebra or trigonometry is considered to be the minimum
mathematical preparation. An APC of 345 is required for
entry. International students should refer to the Admis-
sions section for current TOEFL and entrance require-
ments.

Entry Dates
January and July
Program Length
Six Quarters
Degree

Requirements for the Master of Business Administration
(MBA) degree are met en route to satisfying the Educa-
tional Skills Requirements.

Systems Acquisition Management Subspecialty

Completion of this curriculum qualifies an Army officer
for Functional Area 51 and a Marine Corps officer for
MOS 9657. Department of Defense civilians are typically
members of the acquisition work force as specified by the
Defense Acquisition Work force Improvement Act
(DAWIA). This curriculum satisfies the mandatory De-
fense Acquisition University (DAU) program management
education required by the Defense Acquisition Work force
Improvement Act (DAWIA) for Program Management
through Level III and provides up to 14 additional DAU
equivalencies in other functional areas.

Typical Subspecialty Jobs

Program Manager/Deputy Program Manager/Program
Office:

Army/Air Force/Navy/Marine Corps Acquisition Catego-
ry I through III (ACAT I - III) Programs

Program Executive Officer (PEO) staff

Matrix Organization Staff

Army Materiel Command (AMC)

Naval Air Systems Command (NAVAIR)

Naval Sea Systems Command (NAVSEA)

Air Force Systems Command

Army Communications - Electronics Command
(CECOM)

Marine Corps Systems Command (MARCORSYSCOM)

Force Development Officer

Test and Evaluation Officer

Acquisition Logistics Officer

GRADUATE SCHOOL OF BUSINESS AND PUBLIC POLICY (GSBPP)

Curriculum Sponsor

Director, Acquisition Career Management, Office of the

Assistant Secretary of the Army (Acquisition, Logistics
and Technology): ASA/ALT (DACM)

Typical Course of Study: Curriculum 816

The 6-quarter matrix below is for US Army and USAF
students.

USN, USMC and international students follow a 7-quarter
program. USN students may add JPME courses.

International students also take IT1500 American Life and
Institutions and IT1600 Communication Skills for Inter-
national Officers in quarters one and two.

Quarter 1

GB3014 (1-0)  Ethics for Public Managers

GB3010 (4-0)  Managing for Organizational Effective-
ness

GB3020 (3-0)  Fundamentals of Information Technol-
ogy

GB3050 (4-0)  Financial Reporting and Analysis

GB3070 (4-0)  Economics of the Global Defense Envi-

ronment

Quantitative Skills for Graduate Man-

agement Studies

GB1000 (03)

Quarter 2

GB3040 (4-0)  Business Statistics & Data Analysis

GB3051 (3-0)  Cost Management

GB4052 (3-0)  Managerial Finance

GB4071 (4-0)  Economic Analysis & Defense Resource
Allocation

MN3331 (5-1)  Principles of Systems Acquisition and

Program Management

Quarter 3

GB3012 (3-0)  Communication for Managers

GB3042 (4-0)  Operations Management

GB4043 (3-0)  Business Modeling Analysis

GB4053 (4-0)  Defense Budget and Financial Man-
agement Policy

MN3303 (4-0)  Principles of Acquisition and Contract
Management

Quarter 4
GB4014 (4-0)  Strategic Management
GBXXXX  (3-0) MBA Core Elective *

SE4011 (3-2)  Systems Engineering for Acquisition
Managers

MN3384 (4-1)  Principles of Acquisition Production
and Quality Management

Quarter 5

MN3309 (4-1)  Acquisition of Embedded Weapon
Systems Software

GB4410 (3-0)  Logistics Engineering

MN4602 (2-2)  Test and Evaluation Management
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GB4090 (0-6)  Application Project or Thesis

Quarter 6*
MN4307 (4-0)  Program Management Policy and Con-

trol

MN3315 (4-0)  Contract Administration
MN4470 (4-0)  Life Cycle Support
GB4090 (0-6)  Application Project or Thesis

* Selected from three or four available courses offered in
the 4th quarter.

Educational Skills Requirements (ESR)
Systems Acquisition Management - Curriculum 816

1.
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Management Fundamentals: The graduate will under-
stand the theory of and have an ability to apply ac-
counting, economic, mathematical, statistical, manage-
rial, and other state-of-the-art management techniques
and concepts to problem solving and decision-making
responsibilities as Department of Defense managers.
The graduate will have the ability to think creatively,
addressing issues and problems in a dynamic, challeng-
ing environment.

Advanced Leadership and Management Concepts: The
graduate will have the ability to apply advanced leader-
ship, management and operations research techniques
to defense problems. This includes policy formulation
and execution, strategic planning, defense resource allo-
cation, project leadership, cost benefit and cost effec-
tiveness analysis, federal fiscal policy, computer-based
information and decision support systems, and complex
managerial situations requiring comprehensive integrat-

ed leadership abilities.

. Program Leadership and Management Principles: The

graduate will have an understanding of and will be able
to apply the principles, concepts, and techniques of
Program Leadership and Program Management to the
acquisition of major defense weapon systems. This in-
cludes the principles of risk management and tradeoff
decision analysis using Total Ownership Cost, schedule
and performance dynamics from a total life cycle man-
agement perspective.

Program Management Policies: The graduate will have
an ability to formulate and execute defense acquisition
policies, strategies, plans and procedures; an under-
standing of the policy-making roles of various federal
agencies of the executive, legislative and judicial
branches of the U.S. government, particularly the De-
partment of Defense (DoD), the General Accounting
Office (GAO), congressional committees, the Office of
Management and Budget (OMB); and an understand-
ing of the strategies necessary to influence policy devel-
opment and implementation.

Systems and Acquisition Process: The graduate will
understand the theory of and have an ability to lead
program teams and manage the systems acquisition
process. This involves the system life cycle process for
requirements determination, research and development,

funding and budgeting, procurement, systems engineer-
ing, including systems of systems, test and evaluation,
manufacturing and quality control, integrated logistics
support, ownership and disposal; the interrelationship
between reliability, maintainability and logistics sup-
port as an element of system effectiveness in defense
system and equipment design; and embedded weapon
system software, particularly related to current policies
and standards, software metrics, risk management, in-
spections, testing, integration, and post-deployment
software support.

6. Contract Management: The graduate will understand
the role of the contracting process within the acquisi-
tion environment, including financial, legal, statutory,
technical, and managerial constraints in the process.

7. Business Theory and Practices: The graduate will have
an understanding of the business and operating philos-
ophies, concepts, practices and methodologies of de-
fense industry with regard to major weapon systems ac-
quisition, particularly the application of sound business
practices.

8. Government and Industry Budgeting and Financial Man-
agement: The graduate will have an understanding of
and an ability to apply the principles of government and
private organizational financing, including corporate fi-
nancial structures, cost and financial accounting, capital
budgeting techniques, financial analysis, and Defense
financial management and budgeting processes to in-
clude the Planning, Programming, Budgeting Execu-
tion System (PPBES).

9. Acquisition Work force: The graduate will satisfy all re-
quirements of the Defense Acquisition Workforce Im-
provement Act (DAWIA) and mandatory program
management courses required by the Defense Acquisi-
tion University (DAU) at Levels I, I1, and III.

10.Ethics and Standards of Conduct: The graduate will
have an ability to manage and provide leadership in the
ethical considerations of defense acquisition, including
the provisions of procurement integrity, and to appro-
priately apply defense acquisition standards of conduct.

11.Analysis, Problem Solving, and Critical Thinking: The
graduate will demonstrate the ability to conduct re-
search and analysis, and proficiency in presenting the
results in writing and orally by means of an applied pro-
ject and a command-oriented briefing appropriate to
this curriculum.

Financial Management Curriculum

Program Officer

Jefferson E. McCollum, CDR, SC, USN
Ingersoll Hall, Room 201

(831) 656-3953, DSN 756-3953
jemccoll@nps.edu



Academic Associate (837)

Philip J. Candreva
Ingersoll Hall, Room 215

(831) 656-2884
pjcandre@nps.edu

Master of Arts in Management Program (MAM) - 834
Brief Overview

The objective of the MAM with Financial Management
focus — is to expose officers to and to teach business, finan-
cial, and analysis practices, techniques, and policies. From
staff to line, career fields within DON increasingly require
some aspect of financial management. This degree does
not create FM experts but rather provides a solid basis for
DoN decision makers to be aware of and be able to use the
available accurate, timely and relevant information and
analysis to inform their decisions. Managers concerned
with the optimal allocation of resources to achieve the
DoN's goals and objectives while assuring efficient and
effective expenditure of public funds will benefit from this
degree. Graduates of the MAM with FM focus curriculum
will be prepared to return to the fleet with a greater under-
standing of strategic planning, business analysis, financial
analysis, budgeting, accounting, business and financial
management.

Graduate courses cover topics such as FM policy and prac-
tice; cost, operations, supply chain, IT, and strategic man-
agement; organizational effectiveness; ethics and commu-
nications for managers; business statistics, economic analy-
sis and financial reporting.

Core Competencies: Our graduates will be:

Able to apply state-of-the-art financial management con-
cepts to military management problems.

Requirements for Entry

A baccalaureate degree with above-average grades and an
APC of 245 is required for entry.

Entry Dates

January

Program Length

18 months (6 months DL + 12 months Resident)
Degree

Requirements for the degree of Master of Arts in Man-
agement are met by:

1. Completion (excluding by validation) of a minimum
of 44 credit hours of graduate-level GB/MN cours-
es, at least 18 of which are at the 4000 level. (Credit

GRADUATE SCHOOL OF BUSINESS AND PUBLIC POLICY (GSBPP)

hours required for the degree project do not count
toward the 44 credit hour minimum requirement.)

2. Completion of the core MBA management, ethics,
acquisition, economics, and quantitative GB/MN
courses

3. Completion of an approved sequence of financial
management courses totaling at least 14 credit hours

4. Completion of an acceptable application project or
thesis.

5. Approval of the candidate's program by the Dean,
GSBPP.

Curriculum Sponsor
N-82, Director, Office of Budget and Fiscal Management

Division.

Typical Course of Study: Curriculum 834
GB3010 (4-0) Managing for Organizational Effective-
ness

Financial Reporting and Analysis
Energy Economics

Cost Management

Defense Budget and Financial Manage-
ment Policy

Ethics for Public Managers
Communication for Managers
Managerial Statistics

GB3050 (4-0)
GB4070 (4-0)
GB3051 (3-0)
GB4053 (4-0)

GB3014 (1-0)
GB3012 (3-0)
GB3040 (4-0)

NW3230 (4-2) Strategy and War
GB4071 (4-0) Economic Analysis & Defense Resource
Allocation

MN3301  (4-0)
GB4021 (3-0)

Systems Acquisition

Strategic Management of Information
Technology

Theatre Security Decision Making
Defense Financial Management Practice
Operations Management

Joint Maritime Operations (Part 1)
Capstone Project (taken twice)
Strategic Management

Business Modeling & Analysis

Joint Maritime Operations (Part 2)

NW3285  (4-0)
GB3510 (3-0)
GB3042 (4-0)
NW3275  (4-0)
GB4090 (3-0)
GB4014 (4-0)
GB4043 (3-0)
NW3276  (4-0)

Curriculum Sponsor and Educational Skill Require-
ments Approval Authority

Chief of Naval Operations (N8/N82)

Financial Management - Curriculum 837
Brief Overview

The objective of the Financial Management Curriculum is
to prepare officers for business, financial, and analysis posi-
tions within the DoN and DoD. Financial Managers as-
sist the DoN's decision-making processes at all levels by
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providing accurate, timely and relevant information and
analysis. They are concerned with the optimal allocation of
human, physical and financial resources to achieve the
DoN's goals and objectives while assuring efficient and
effective expenditure of public funds. Graduates of the
Financial Management Curriculum will be prepared for
assignment to positions in strategic planning, business
analysis, financial analysis, budgeting, accounting, business
and financial management, and internal control systems
and auditing.

Graduate courses cover topics such as financial reporting
standards, cost standards, cost analysis, budgeting and fi-
nancial management, internal control, auditing, manage-
ment planning and control systems, strategic resource
management, quantitative techniques used in planning and
control, system acquisition and program management, and
the Planning Programming, Budgeting Execution System
(PPBES) used within the Department of Defense.

Competency: Our graduates will be:

Able to apply state-of-the-art financial management con-
cepts to military management problems.

Requirements for Entry

A baccalaureate degree with above-average grades is re-
quired. Completion of at least two semesters of college
algebra or trigonometry is considered to be the minimum
mathematical preparation. An APC of 345 is required for
entry. International students should refer to the Admis-
sions section for current TOEFL and entrance require-
ments.

Entry Dates
January and July
Program Length
Six Quarters
Degree

Requirements for the Master of Business Administration
(MBA) degree are met en route to satisfying the Educa-
tional Skills Requirements.

Financial Management Subspecialty

Completion of this curriculum qualifies a U.S. Navy officer
as a Financial Management Subspecialist, subspecialty
code 3110P. Completion qualifies a U.S. Marine Corps
officer for MOS 9644.

Typical Subspecialty Jobs

Comptroller: Naval Bases/Naval Air Stations/SYSCOMs

Budget Analyst: Office of Budget, N-82 SYSCOMS, U.S.
STRATCOM

Public Works Officer: CONUS/OUTCONUS

Comptroller: Naval Hospitals
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Business Financial Managers: Program Offices
Action Officer/Program Analyst: OSD

Budget Analyst: OPNAV
Fiscal Officer: BUMED
Budget Officer: CINPACFLT/CINCLANTFLT

Curriculum Sponsor
N-82, Director, Office of Budget and Fiscal Management

Division.
Typical Course of Study: Curriculum 837

Quarter 1

GB3014 (1-0)  Ethics for Public Managers

GB3010 (4-0)  Managing for Organizational Effective-
ness

GB3020 (3-0)  Fundamentals of Information Technolo-

gy

GB3050 (4-0)  Financial Reporting and Analysis

GB3070 (4-0)  Economics of the Global Defense Envi-
ronment

GB1000 (0-3)  Quantitative Skills for Graduate Man-
agement Studies

Quarter 2

GB3040 (4-0)  Managerial Statistics

GB3051 (3-0)  Cost Management

GB4052 (3-0)  Managerial Finance

GB4071 (4-0)  Economic Analysis & Defense Resource
Allocation

NW3230 (4-2)  Strategy and Policy™™*

Quarter 3

GB3012 (3-0)  Communication for Managers

GB3042 (4-0)  Operations Management

GB4043 (3-0)  Business Modeling Analysis

GB4053 (4-0)  Defense Budget and Financial Manage-
ment Policy

GB4550 (4-0)  Advanced Financial Reporting

Quarter 4

GB4014 (4-0)  Strategic Management

GBXXXX  (2-00)0 MBA Core Elective **

GB4530 (3-0) Management Control Systems

MN3301 (4-0)  Systems Acquisition®

GB3510 (3-0)  Defense Financial Management Practice

Quarter 5

GB4510 (4-0)  Strategic Resource Management
GB4540 (2-0)  Financial Management Seminar
0OA4702 (4-0)  Cost Estimation

GB4090 (0-6)  Application Project ****

Quarter 6

GB4520 (3-0)  Internal Control and Audit
MN4157 (3-0)  Seminar in Management Accounting
GB4560 (3-0)  Defense Financial Management
GB4090 (0-6)  Application Project ****



* Equivalent to DAU courses ACQ101 & ACQ102. May
be replaced by MN3331. May be replaced by GB3031 for

international students.

** Selected from four available courses offered in the 4*
quarter.

“* Not required for International students, US Army or
USAF. International students take American Life and
Institutions (IT1500) and Communication Skills for In-
ternational Officers (IT1600) in quarters 1 and 2.

% Students may elect to complete a thesis.

Educational Skills Requirements (ESR)
Financial Management - Curriculum 837
Subspecialty Code 3110P

1. Management Fundamentals: The graduate will have the

ability to apply quantitative techniques, accounting,
economics, finance, organization theory, information
technology, and other state-of-the-art management
techniques and concepts to military management prob-
lems. Also, the graduate will know basic management
theory and practice, embracing leadership, ethics, writ-
ten and oral communication, organization design, team
building, human resource management, conflict resolu-
tion, quality assurance, cost-benefit analysis, risk analy-
sis, stakeholder analysis, and planning within military
organizations, as well as military sub-units and activi-
ties. This ensures internal and external constituencies
are considered in resource management.

. Strategic Vision and Defense Budgeting: The graduate
will understand the roles of the executive and legislative
branches in strategic planning, setting federal fiscal pol-
icy, allocating resources to national defense, budget
formulation, budget negotiation, budget justification,
and budget execution strategies, including the principles
of Federal Appropriations Law. In addition, the gradu-
ate will have knowledge of all aspects of the federal,
Defense, and Navy budget cycles including the Plan-
ning, Programming, Budgeting, and Execution System
with emphasis on budget formulation and execution.

. Funds Management: In support of approved programs,
the graduate will be able to manage appropriated, re-
volving, and non-appropriated funds in compliance
with regulations of the Comptroller of the Navy and
the federal government. Also, the graduate will be able
to develop and review financial reports, analyze budget
execution against operating and financial plans, develop
alternate plans based on analyses of an activity's finan-
cial performance, and prepare recommendations or
make decisions regarding the reallocation or repro-
gramming of funds. The guidelines of the Defense Fi-
nance and Accounting System and the Federal Ac-
counting Standards Advisory Board are relevant.

. Accountability, Control, and Auditing: The graduate will
be able to acquire and analyze financial data and com-
municate the results to a diverse audience, including
maintaining an integrated financial information system

GRADUATE SCHOOL OF BUSINESS AND PUBLIC POLICY (GSBPP)

and appropriate internal controls to ensure timely, accu-
rate, and consistent financial information. In accord-
ance with the auditing standards of the U.S. Govern-
ment Accountability Office, the Defense and Navy au-
dit organizations, and the professional standards of the
American Institute of Certified Public Accountants, the
graduate will learn to apply audit techniques that en-
force sound internal accounting and administrative con-
trols, safeguard defense assets, and assure the complete-
ness and integrity of financial reports.

. Acquisition and Program Management: The graduate

will understand the purpose and concepts, fundamentals
and philosophies of the defense systems acquisition
process, and the practical application of program man-
agement methods within this process. This includes
systems acquisition management; the systems acquisi-
tion life cycle; user-producer acquisition management
disciplines and activities; and program planning, organ-
izing, staffing, directing, and controlling. This satisfies
the Defense Acquisition University education equiva-
lency requirements for defense acquisition professionals
as specified in Congress' Defense Acquisition Work-
force Improvement Act (DAWIA)

. Economy, Efficiency, and Effectiveness: The graduate

will have the skills for solving complex and unstructured
management problems in which alternatives must be
identified, evaluated, and selected in accordance with
economical procurement of resources, efficient utiliza-
tion of resources, and effective accomplishment of over-
all Defense and Navy goals and objectives. This in-
cludes cost/benefit analysis, systems analysis, cost esti-
mation, value engineering, business process reengineer-
ing, and application of relevant OMB and Defense reg-

ulations.

. Cost Management and Analysis: The graduate will be

able to design, implement, and evaluate different cost-
ing systems encountered within Defense and Navy or-
ganizations and activities, as well as those found in pri-
vate sector organizations conducting business with the
tederal government. In addition to private sector cost
management policies and practices, the graduate will
understand the application of Defense unit costing
guidelines to functional business areas, and the Office
of Management and Budget's Cost Accounting Stand-
ards for major suppliers of goods and services to the
federal government.

. Strategic Resource Management: The graduate will

have knowledge of strategic vision and strategic core
competency concepts for setting long-range goals and
objectives; designing programs to achieve objectives; as-
signing individual responsibility for resource manage-
ment, actions, and decision making; measuring perfor-
mance; reporting results; and evaluating and rewarding
performance. This includes assessing customer needs
and customer satisfaction, making recommendations,
and implementing improvements in the effective deliv-
ery of goods and services to customers or users.
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9. Innovation and Creativity: The graduate will demon-
strate innovation and creativity in developing solutions
to complex financial, budget, and program management
issues that increase program effectiveness and customer
satisfaction, while controlling the efficient utilization of
financial, physical, and human resources. This involves
the ability to identify problems and potential concerns,
providing leadership, and teaming with others in the
decision making process, and obtaining support for rec-
ommended decisions or courses of action.

10.Strategy and Policy: Officers develop a graduate-level
ability to think strategically, critically analyze past mili-
tary campaigns, and apply historical lessons to future
joint and combined operations, in order to discern the
relationship between a nation's policies and goals and
the ways military power may be used to achieve them.
Fulfilled by completing the first of the Naval War Col-
lege series leading to Service Intermediate-level Profes-
sional Military Education (PME) and Phase I Joint
PME credit.

Curriculum Sponsor and Educational Skill Require-
ments Approval Authority:

Financial Management (837):
Chief of Naval Operations (N8/N82)

Financial Management (Energy Specialty) - 838
Brief Overview

The objective of the Financial Management — Energy Spe-
cialty Curriculum is to prepare officers for business, finan-
cial, and analysis positions within the DoN and DoD and
also to provide an advanced education in energy-related
problem solving. Financial Managers assist the DoN's de-
cision-making processes at all levels by providing accurate,
timely and relevant information and analysis. They are
concerned with the optimal allocation of human, physical,
financial, and energy resources to achieve the DoN's goals
and objectives while assuring efficient and effective ex-
penditure of public funds. Graduates of the Financial
Management — Energy Specialty curriculum will be pre-
pared for assignment to positions in strategic planning,
business analysis, financial analysis, budgeting, accounting,
business and financial management, and internal control
systems and auditing.

Graduate courses cover topics such as energy economics,
energy strategy and policy, financial reporting standards,
cost standards, cost analysis, budgeting and financial man-
agement, internal control, auditing, management planning
and control systems, strategic resource management, quan-
titative techniques used in planning and control, system
acquisition and program management, and the Planning
Programming, Budgeting Execution System (PPBES)
used within the Department of Defense.
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Competency: Our graduates will be:

Able to apply state-of-the-art financial management con-
cepts to military management problems.

Requirements for Entry

A baccalaureate degree with above-average grades is re-
quired. Completion of at least two semesters of college
algebra or trigonometry is considered to be the minimum
mathematical preparation. An APC of 345 is required for
entry. International students should refer to the Admis-
sions section for current TOEFL and entrance require-
ments.

Entry Dates

January and July
Program Length

18 months (six quarters)
Degree

Requirements for the Master of Business Administration
(MBA) degree are met en route to satisfying the Educa-
tional Skills Requirements.

Financial Management Subspecialty
3113-P: Financial Management with Energy Focus
Typical Subspecialty Jobs

AVIATOR/N432D FLY HRS PROGRAM

SUP PLN/SPEC ASST TASK FORCE ENER-
GY/N43E

LIAISON R&D/N402B LOG TECH

LOGISTICS/SPECIAL ASSIST FOR OPER LOGS

SUP LOG/LOGISTICS/PLNS OFF (N412)

TRA PLN AVFLGT/AIROPS/FHP

PRCM MGMT/SURFACE MOBILITY PROG MGR

Curriculum Sponsor

N-82, Director, Office of Budget and Fiscal Management
Division and N45, Energy and Environmental Readiness
Division.

Typical Course of Study: Curriculum 838

GB3013 (0-2)  Problem Analysis and Ethical Dilemmas
GB3010 (4-0)  Managing for Organizational Effective-
ness

GB3020 (3-0)  Fundamentals of Information Technolo-

gy

GB3050 (4-0)  Financial Reporting and Analysis

GB4070 (4-0)  Energy Economics

GB3040 (4-0)  Managerial Statistics

GB3051 (3-0)  Cost Management

GB4052 (3-0)  Managerial Finance

GB4071 (4-0)  Economic Analysis & Defense Resource
Allocation



NW3230 (4-2)  Strategy and War

GB3012 (3-0)  Communication for Managers

GB3042 (4-0)  Operations Management

GB4053 (4-0)  Defense Budget and Financial Manage-
ment Policy

GB4550 (4-0)  Advanced Financial Reporting

GB4014 (4-0)  Strategic Management

MN3810 (4-0)  Fundamentals in Energy Technology
Adoption

GB4530 (3-0)  Management Control Systems

MN3301 (4-0)  Systems Acquisition®

GB3510 (3-0)  Defense Financial Management Practice

GB4510 (4-0)  Strategic Resource Management

0S3007 (4-0)  OR for Energy Systems Analysts

GB4090 (0-6) MBA Project

GB4520 (3-0)  Internal Control and Audit

NS4053 (4-0)  Energy Security: History, Politics, and
Policy

EN3000 (2-0)  Defense Energy Seminar

PH3700 (4-0)  Energy Fundamentals

Educational Skills Requirements (ESR)

Management Fundamentals; Strategic Vision and Defense
Budgeting; Funds Management; Accountability, Control
and Auditing; Acquisition and Program Management;
Economy, Efficiency, and Effectiveness; Cost Manage-
ment and Analysis; Strategic Resources Management; In-
novation and Creativity; Strategy and Policy; Energy Em-
phasis.

Curriculum Sponsor and Educational Skill Require-
ments Approval Authority

Chief of Naval Operations (N8/N82) and (N45)

Information Management Curriculum

The Information Age has generated a revolution in the
means in which we conduct business and warfare. New
technologies have changed the traditional views of the
marketplace, supply chain management, and logistics. As
the range and complexity of computer applications have
grown, the need to manage and exploit those resources has
increased. This curriculum provides both the technical
skills and business acumen to deal with a constantly evolv-

ing digital world.
Program Officer

Jefferson E. McCollum, CDR, SC, USN
Code GB, Ingersoll Hall, Room 201

(831) 656-3953, DSN 756-3953
jemccoll@nps.edu

GRADUATE SCHOOL OF BUSINESS AND PUBLIC POLICY (GSBPP)

Academic Associate

Glenn R. Cook
Code IS, Glasgow West, Room GW-3012

(831) 656-2778, DSN 756-2778
grcook@nps.edu

Logistics Information Technology - Curriculum 870
Brief Overview

The Logistics Information Technology graduate shall have
the knowledge skills and competencies to: 1) Manage the
acquisition of Information Systems; 2) Manage Infor-
mation Systems and infrastructure support afloat and
ashore; 3) Solve Information Systems engineering and
management problems individually and in teams; 4) Effec-
tively manage and lead in today's constantly changing digi-
tal world; 5) Develop and implement effective strategies
and policies to take advantage of technological opportuni-
ties and mitigate risk; 6) Assimilate new technologies and
transform organizations, processes, and strategies to com-
pete in the marketplace or on the battlefield. These gen-
eral education skill requirements are supported by the fol-
lowing topical educational skill requirements.

Competency: Our graduates will be:

Able to effectively manage Logistics Information Technol-
ogy.

Requirements for Entry

A baccalaureate degree with above-average grades is re-
quired. Completion of at least two semesters of college
algebra or trigonometry is considered to be the minimum
mathematical preparation. An APC of 345 is required for
entry. International students should refer to the Admis-
sions section for current TOEFL and entrance require-
ments.

Entry Dates

July

Program Length
Six Quarters
Degree

Requirements for the Master of Business Administration
(MBA) degree are met en route to satisfying the Educa-
tional Skills Requirements.

Subspecialty

Completion of this curriculum qualifies a U.S. Navy officer
as a Logistics - Information Technology subspecialist (sub-
specialty code 1309P). The 1309P code is applicable only
to Supply Corps Officers (3100/3105/3107).
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Typical Subspecialty Jobs
Project /Program Manager, Hardware Systems Command

Business Systems Center, Project Officer

Business Manager, PEO
CIO, Acquisition Office

Curriculum Sponsor

Naval Supply Systems Command

Typical Course of Study: Curriculum 870
Quarter 1

GB3014 (1-0)
GB3010 (4-0)

Ethics for Public Managers

Managing for Organizational Effective-
ness

Financial Reporting and Analysis
Economics of the Global Defense Envi-
ronment

Information Sciences for Defense
Quantitative Skills for Graduate Man-

agement Studies

GB3050 (4-0)
GB3070 (4-0)

1S3001 (3-0)
GB1000 (0-3)

Quarter 2

GB3040 (4-0) Managerial Statistics

GB3051 (3-0)  Cost Management

GB4052 (3-0) Managerial Finance

GB4071 (4-0)  Economic Analysis & Defense Re-
source Allocation

Quarter 3

GB3012 (3-0)
GB3042 (4-0)
GB4043 (3-0)
GB4053 (4-0)

Communication for Managers
Operations Management

Business Modeling Analysis
Defense Budget and Financial Man-

agement Policy

153502 (4-2)  Network Operations I

Quarter 4

GB4014 (4-0)  Strategic Management

154220 (3-2)  Technology Enabled Process Improve-
ment

154300 (3-2)  Software Engineering/Project Mgmt

Quarter 5

153200 (3-2)  Enterprise Systems Analysis and Design

153201 (4-2)  Enterprise Database Management Sys-
tems

NW3230 (4-2)  Strategy & War

GB4090 (0-6)  Application Project **

Quarter 6
CS3600 (4-2)
MN3331 (5-1)

Information Assurance

Principles of Acquisition and Program
Management

Enterprise Information Systems Strate-
gy and Policy

GB4090 (0-6)  Application Project **

154182 (4-0)
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*NW3230 required for USN and USMC; students com-
pleting JPME take all four Naval War College classes.

** Students may elect to complete a thesis.

International students take American Life and Institutions
(IT1500) and Communication Skills for International Of-
ficers (IT1600) in quarters 1 and 2.

Educational Skills Requirements for Logistics In-

formation Technology - Curriculum 870
Subspecialty 1309P

1.

Management Fundamentals: The graduate will have
the ability to apply state-of-the-art concepts, tools, and
methodologies from public management and business
to manage DoN/DoD organizations. This ability will
be developed in course work that includes economic,
statistical , mathematical, organizational, and manageri-
al theories as well as long-range strategic planning
techniques.

Information Systems Technology: The officer will have a
thorough knowledge of information systems manage-
ment to include: 1) computer system components; 2)
computer networks: network architectures, protocols
and standards; 3) database management systems: data-
base technologies, object-oriented databases, data ware-
houses, OLAP, technical and administrative issues in-
volved in the design, implementation and maintenance
of database management systems.

Decision Support and Knowledge Management Systems:
The student will have a thorough knowledge of prob-
lem identification, formulation, and application of sys-
tems to support decision making. The student will un-
derstand the purpose of executive information systems,
group decision support systems, and contingency man-
agement systems and their potential impacts on public
organizations and missions. The student will also be
familiar with knowledge collection technologies de-
signed to capture, categorize, store, retrieve and present
knowledge.

Computer Security: The student will gain fundamental
knowledge of the methods for ensuring integrity, confi-
dentiality, authentication, and availability of computer
resources, distributed databases, and networks.
Information Systems Analysis and Management: The
officer will have a thorough knowledge of the following
concepts to effectively manage the application of infor-
mation systems to organizational goals: 1) Managerial
Concepts: decision-making theory, microeconomics,
marketing, operations analysis, statistics, financial man-
agement, organizational development, and research
methodologies; 2) Evaluation of Information Systems:
cost-performance (effectiveness) analysis; selection,
evaluation, acquisition, installation and effective utiliza-
tion of information systems hardware and software risk
assessment; 3) Systems Analysis and Design: infor-
mation systems feasibility, life cycle management, sys-



tem requirements determination, system performance
evaluation, conversion and maintenance of legacy sys-
tems, post-implementation evaluation; 4) Management
of Information Systems: metrics evaluation, monitor-
ing, capacity planning, human resource management,
budgeting and financial control of computer centers,
design of effective organization structure, understand-
ing architectural constraints, control and security (IN-
FOSEC) policies, and training requirements for both
the user and support staff; 5) Adapting to Technologi-
cal, Organizational, and Economic Changes: Evalua-
tion of potential impacts of new technology on infor-
mation systems and organizational strategy.

6. Military Applications: The officer must be able to com-
bine analytical methods and technical expertise with
operational experience for effective military applications
to include: 1) DoD Decision-Making Process on In-
formation Systems: DoD, DoN, OMB, and congres-
sional decision making on information systems matters;
2) Information Technology Acquisition Management:
Acquisition policies and procedures of the DoD, in-
cluding: statutory framework, acquisition planning,
contracting, and the planning, programming, and
budgeting system; 3) Joint Professional Military Educa-
tion JPME) Level 1.

7. Independent Research: The graduate will demonstrate
the ability to conduct independent research analysis and
proficiency in communicating the results in writing and
orally by means of a field application study. The re-
search in information technology and its management
will include problem formulation, decision criteria spec-
ification, decision modeling, data collection and exper-
imentation, analysis, and evaluation.

Defense Management Curricula

The Defense Management Curricula serve U.S. and inter-
national officers. The overriding objective of the curricula
is to provide students with the analytical skills and critical
thinking ability to solve problems and make decisions they
confront in both operational and staff jobs. Students may
design their own concentrations to meet their organiza-
tions' unique staffing and operational needs. International
officers in the Resource Planning and Management for
International Defense curriculum blend courses from the
Graduate School of Business and Public Policy and the
National Security Affairs Department into an integrated
Defense Resource program of study.

Program Officer

Jefferson E. McCollum, CDR, SC, USN
Code GB, Ingersoll Hall, Room 201

(831) 656-3953, DSN 756-3953
jemccoll@nps.edu

GRADUATE SCHOOL OF BUSINESS AND PUBLIC POLICY (GSBPP)

Defense Business Management - Curriculum 809

Academic Associate

James Suchan, Ph.D.
Code GB/Su, Ingersoll Hall, Room 313

(831) 656-2905, DSN 756-2905
jsuchan@nps.edu

Brief Overview

This interdisciplinary curriculum integrates within the de-
fense context coursework in accounting, economics, math-
ematics, communications, management theory, and opera-
tions/systems analysis. As a result, students develop the
analytical, critical thinking, and problem-solving skills not
only to understand and critically assess the processes by
which management in a defense organization is accom-
plished, but also to manage and allocate wisely defense
resources, evaluate written research, and analyze products
of others throughout their careers.

In addition, this curriculum permits students to design
their own concentration. Students work with their Aca-
demic Associate to determine the concentration areas and
courses that meet their sponsoring agency needs. Students
are free to choose among any of the specific management
areas available. For example, a student may elect to special-
ize in the relevant portion of a functional area, such as fi-
nancial management, logistics, human resources and or-
ganization management, acquisition, or manpower and
personnel analysis. Or, the student may choose to follow a
general management program, which would include an
overall balance of courses from many functional areas.

Requirements for Entry

A baccalaureate degree with above-average grades is re-
quired. Completion of at least two semesters of college
algebra or trigonometry is considered to be the minimum
mathematical preparation. An APC of 345 is required for
entry. International students should refer to the Admis-
sions section for current TOEFL and entrance require-
ments.

Entry Dates
January and July
Program Length
Six Quarters
Degree

Requirements for the Master of Business Administration
degree are met en route to satisfying the Educational Skills
Requirements.

Subspecialty

Determined in consultation with the Academic Associate.
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Typical Course of Study: Curriculum 809

Quarter 1

GB3014 (1-0)  Ethics for Public Managers

GB3010 (4-0)  Managing for Organizational Effec-
tiveness

GB3020 (3-0)  Fundamentals of Information Tech-
nology

GB3050 (4-0)  Financial Reporting and Analysis

GB3070 (4-0)  Economics of the Global Defense
Environment

GB1000 (0-3)  Quantitative Skills for Graduate
Management Studies

Quarter 2

GB3040 (4-0)  Managerial Statistics

GB3051 (3-0)  Cost Management

GB4052 (3-0)  Managerial Finance

GB4071 (4-0)  Economic Analysis & Defense Re-
source Allocation

Quarter 3

GB3012 (3-0)  Communication for Managers

GB3042 (4-0)  Operations Management

GB4043 (3-0)  Business Modeling Analysis

GB4053 (4-0)  Defense Budget and FM Policy

GB4999 (V-0) Curriculum Elective Course

Quarter 4

GB4014 (4-0)  Strategic Management

GBXXXX (2-0) MBA Core Elective *

GB3031 (2-0)  Principles of Acquisition Manage-
ment

GB4999 (V-0) Curriculum Elective Course

GB4999 (V-0) Curriculum Elective Course

Quarter 5

GB4999 (V-0) Curriculum Elective Course

GB4999 (V-0) Curriculum Elective Course

GB4999 (V-0) Curriculum Elective Course

GB4090 (0-6)  Application Project **

Quarter 6

GB4999 (V-0) Curriculum Elective Course

GB4999 (V-0) Curriculum Elective Course

GB4999 (V-0) Curriculum Elective Course

GB4090 (0-6)  Application Project ™

* Selected from four available courses offered in the 4th
quarter.

** Students may elect to complete a thesis.

Educational Skills Requirements (ESR)
Defense Business Management - Curriculum 809

1. Management Fundamentals: The graduate will have the
ability to apply quantitative techniques, accounting,
economics, finance, organization theory, information
technology, and other state-of-the-art management
techniques and concepts to military management prob-
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lems. Also, the graduate will know basic management
theory and practice, embracing leadership, ethics, writ-
ten and oral communication, organization design, team
building, human resource management, conflict resolu-
tion, quality assurance, cost-benefit analysis, risk analy-
sis, stakeholder analysis, and planning within military
organizations, as well as military sub-units and activi-
ties. This ensures internal and external constituencies
are considered in resource management.

. Strategic Vision and Defense Budgeting: The graduate

will understand the roles of the executive and legislative
branches in strategic planning, setting federal fiscal pol-
icy, allocating resources to national defense, budget
formulation, budget negotiation, budget justification,
and budget execution strategies, including the principles
of Federal Appropriations Law. In addition, the gradu-
ate will have knowledge of all aspects of the federal,
Defense, and Navy budget cycles including the Plan-
ning, Programming, Budgeting, and Execution System
with emphasis on budget formulation and execution.

. Funds Management: In support of approved programs,

the graduate will be able to manage appropriated, re-
volving, and non-appropriated funds in compliance
with regulations of the Comptroller of the Navy and
the federal government. Also, the graduate will be able
to develop and review financial reports, analyze budget
execution against operating and financial plans, develop
alternate plans based on analyses of an activity's finan-
cial performance, and prepare recommendations or
make decisions regarding the reallocation or repro-
gramming of funds. The guidelines of the Defense Fi-
nance and Accounting System and the Federal Ac-
counting Standards Advisory Board are relevant.

. Accountability, Control, and Auditing: The graduate will

be able to acquire and analyze financial data and com-
municate the results to a diverse audience, including
maintaining an integrated financial information system
and appropriate internal controls to ensure timely, accu-
rate, and consistent financial information. In accord-
ance with the auditing standards of the U.S. Govern-
ment Accountability Office, the Defense and Navy au-
dit organizations, and the professional standards of the
American Institute of Certified Public Accountants, the
graduate will learn to apply audit techniques that en-
force sound internal accounting and administrative con-
trols, safeguard defense assets, and assure the complete-
ness and integrity of financial reports.

. Acquisition and Program Management: The graduate

will understand the purpose and concepts, fundamentals
and philosophies of the defense systems acquisition
process, and the practical application of program man-
agement methods within this process. This includes
systems acquisition management; the systems acquisi-
tion life cycle; user-producer acquisition management
disciplines and activities; and program planning, organ-
izing, staffing, directing and controlling. This satisfies
the Defense Acquisition University education equiva-
lency requirements for defense acquisition professionals



as specified in Congress' Defense Acquisition Work-
force Improvement Act (DAWIA)

6. Economy, Efficiency, and Effectiveness: The graduate
will have the skills for solving complex and unstructured
management problems in which alternatives must be
identified, evaluated, and selected in accordance with
economical procurement of resources, efficient utiliza-
tion of resources, and effective accomplishment of over-
all Defense and Navy goals and objectives. This in-
cludes cost/benefit analysis, systems analysis, cost esti-
mation, value engineering, business process reengineer-
ing, and application of relevant OMB and Defense reg-
ulations.

7. Cost Management and Analysis: The graduate will be
able to design, implement, and evaluate different cost-
ing systems encountered within Defense and Navy or-
ganizations and activities, as well as those found in pri-
vate sector organizations conducting business with the
tederal government. In addition to private sector cost
management policies and practices, the graduate will
understand the application of Defense unit costing
guidelines to functional business areas, and the Office
of Management and Budget's Cost Accounting Stand-
ards for major suppliers of goods and services to the
tederal government.

8. Strategic Resource Management: The graduate will
have knowledge of strategic vision and strategic core
competency concepts for setting long-range goals and
objectives; designing programs to achieve objectives; as-
signing individual responsibility for resource manage-
ment, actions, and decision making; measuring perfor-
mance; reporting results; and evaluating and rewarding
performance. This includes assessing customer needs
and customer satisfaction, making recommendations,
and implementing improvements in the effective deliv-
ery of goods and services to customers or users.

9. Innovation and Creativity: The graduate will demon-
strate innovation and creativity in developing solutions
to complex financial, budget, and program management
issues that increase program effectiveness and customer
satisfaction, while controlling the efficient utilization of
financial, physical, and human resources. This involves
the ability to identify problems and potential concerns,
providing leadership, and teaming with others in the
decision-making process, and obtaining support for
recommended decisions or courses of action.

10.Strategy and Policy: Officers develop a graduate-level
ability to think strategically, critically analyze past mili-
tary campaigns, and apply historical lessons to future
joint and combined operations, in order to discern the
relationship between a nation's policies and goals and
the ways military power may be used to achieve them.
Fulfilled by completing the first of the Naval War Col-
lege series leading to Service Intermediate-level Profes-
sional Military Education (PME) and Phase I Joint
PME credit.

GRADUATE SCHOOL OF BUSINESS AND PUBLIC POLICY (GSBPP)

Defense Systems Management-International - Curricu-
lum 818

Academic Associate

Simonia Blassingame, CDR, USN
Code GB, Ingersoll Hall, Room 238

(831) 656-2697, DSN 756-2697
slblassi@nps.edu

Brief Overview

This curriculum is designed for international students. It
provides international officers with the core MBA interdis-
ciplinary techniques of quantitative problem-solving meth-
ods, management theory, management science, economic
analysis, and financial management. These skills enable
the officers to manage and allocate defense resources, eval-
uate written research, and analyze products of others
throughout their careers. The curriculum will further pro-
vide the officers with the specific functional skills required
for effective leadership and defense resources management.

This curriculum permits students the opportunity to design
their own concentration. Concentration areas and courses
are determined after consultation with the Academic Asso-
ciate. The 818 program allows students to design a pro-
gram of course work specific to management effectiveness
in the host country's military system. The student may
elect to specialize in the relevant portion of a functional
area, such as financial management, logistics, human re-
sources and organization management, or manpower and
personnel analysis. Or, the student may choose to follow a
general management program, which would include an
overall balance of courses from many functional areas.
International students are free to choose any of the specific
management curricula available.

Requirements for Entry

A baccalaureate degree with above-average grades is re-
quired. Completion of at least two semesters of college
algebra or trigonometry is considered to be the minimum
mathematical preparation. An APC of 345 is required for
entry. International students should refer to the Admis-
sions section for current TOEFL and entrance require-
ments.

Entry Dates
January and July
Program Length
Six Quarters
Degree

Requirements for the Master of Business Administration
(MBA) degree are met en route to satisfying the Educa-
tional Skills Requirements.

67



GRADUATE SCHOOL OF BUSINESS AND PUBLIC POLICY (GSBPP)

Subspecialty
Determined in consultation with the Academic Associate.

Typical Course of Study

Quarter 1

GB3014 (1-0)  Ethics for Public Managers

GB3010 (4-0)  Managing for Organizational Effective-
ness

GB3020 (3-0)  Fundamentals of Information Technol-
ogy

GB3050 (4-0)  Financial Reporting and Analysis

GB3070 (4-0)  Economics of the Global Defense Envi-
ronment

GB1000 (0-3)  Quantitative Skills for Graduate Man-
agement Studies

1T1600 (3-0) Communication Skills for International
Officers (if needed)

Quarter 2

GB3040 (4-0)  Managerial Statistics

GB3051 (3-0)  Cost Management

GB4052 (3-0) Managerial Finance

GB4071 (4-0)  Economic Analysis & Defense Resource
Allocation

IT1500 (4-0)  American Life and Institutions

Quarter 3

GB3012 (3-0) Communication for Managers
GB3042 (4-0)  Operations Management

GB4043 (3-0)  Business Modeling Analysis
GB4053 (4-0)  Defense Budget and Financial Man-

agement Policy

Quarter 4

GB4014 (4-0)  Strategic Management

GBXXXX  (3-0) MBA Core Elective *

GB3031 (2-0)  Principles of Acquisition Management
GB4999 (4-0)  Curriculum Elective Course

Quarter 5

GB4999 (4-0)  Curriculum Elective Course
GB4999 (4-0)  Curriculum Elective Course
GB4999 (4-0)  Curriculum Elective Course
GB4090 (0-6)  Application Project **

Quarter 6

GB4999 (4-0)  Curriculum Elective Course
GB4999 (4-0)  Curriculum Elective Course
GB4090 (0-6)  Application Project **

* Selected from four available courses offered in the 4th
quarter.

** Students may elect to complete a thesis.
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Resource Planning and Management - International -
Curriculum 820

Academic Associate

Simonia Blassingame, CDR, USN
Code GB, Ingersoll Hall, Room 238

(831) 656-2697, DSN 756-2697
slblassi@nps.edu

Brief Overview

The Resource Planning and Management for International
Defense curriculum is an interdisciplinary program de-
signed exclusively for officers and civilian employees in
defense agencies of other countries. The program focuses
on economic analysis, the management of financial, mate-
rial, and human resources, domestic and international po-
litical institutions, civil-military relations, and the role of
international law. The curriculum includes a combination
of existing courses within the Graduate School of Business
and Public Policy and the Department of National Security
Aftairs, and courses especially designed for this program.
In the majority of courses, international students will study
and learn with U.S. students from several other manage-
ment and national security affairs curricula.

Requirements for Entry

A baccalaureate degree with above-average grades is re-
quired. Completion of at least two semesters of college
algebra or trigonometry is considered to be the minimum
mathematical preparation. An APC of 345 is required for
entry. International students should refer to the Admis-
sions section for current TOEFL and entrance require-
ments.

Entry Dates
January and July
Program Length
Six Quarters
Degree

Requirements for the Master of Business Administration
(MBA) degree are met en route to satisfying the Educa-
tional Skills Requirements.

Typical Course of Study: Curriculum 820

Quarter 1

GB3014 (1-0)  Ethics for Public Managers

GB3010 (4-0)  Managing for Organizational Effective-
ness

GB3020 (3-0)  Fundamentals of Information Technol-
o

GB3050 (4-0)  Financial Reporting and Analysis

GB3070 (4-0)  Economics of the Global Defense Envi-
ronment



GB1000 (0-3)  Quantitative Skills for Graduate Man-
agement Studies

IT1600 (3-0) Communication Skills for International
Officers (if needed)

Quarter 2

GB3040 (4-0)  Managerial Statistics

GB3051 (3-0)  Cost Management

GB4052 (3-0)  Managerial Finance

GB4071 (4-0)  Economic Analysis & Defense Resource
Allocation

IT1500 (4-0)  American Life and Institutions

Quarter 3

GB3012 (3-0) Communication for Managers

GB3042 (4-0)  Operations Management

GB4043 (3-0)  Business Modeling Analysis

GB4053 (4-0)  Defense Budget and Financial Man-
agement Policy

NS3023 (4-0)  Introduction to Comparative Politics

Quarter 4

GB4014 (4-0)  Strategic Management

GBXXXX (3-0) MBA Core Elective *

NS3900 (4-0)  International Law and Organizations

NS3030 (4-0)  American National Security Policy

Quarter 5

NS3041 (4-0)  Comparative Economic Systems

NS3025 (4-0)  Introduction to Civil-Military Relations

GB4090 (0-6)  Application Project ™*

Quarter 6

NS4235 (4-0)  Diplomacy & Strategic Coalitions -
Operations other than War

GB4090 (0-6)  Application Project **

GB4999 (4-0)  Elective

* Selected from four available courses offered in the 4th
quarter.

** Students may elect to complete a thesis.

Master of Science in Management Pro-
grams

Program Officer

Jefferson E. McCollum, CDR, USN, SC
Code GB, Ingersoll Hall, Room 201

(831) 656-3953, DSN 756-3953
jemccoll@nps.edu

The Master of Science in Management program prepares
graduates to manage in complex defense organizations and
to conduct rigorous analyses of organizational problems,
policies and operations. To accomplish these goals, the

program places particular emphasis on developing students’

GRADUATE SCHOOL OF BUSINESS AND PUBLIC POLICY (GSBPP)

mathematical and statistical skills and their ability to ana-
lyze and model complex phenomena. Program graduates
will:

e Be well grounded in fundamental areas of management,
including accounting, financial management, opera-
tions, economics, acquisition, strategy and organiza-
tional management.

e Understand the economic, political, governmental,
defense and organizational environments that influence
their decisions and the organizations in which they
work.

o DPossess the specialized knowledge, skills and abilities to
serve in positions of significant responsibility within a
specified Defense Management field (Manpower Sys-
tems Analysis, Defense Systems Analysis).

e Be able to apply advanced quantitative, statistical and
modeling methodologies to analyze significant defense-
related problems in a rigorous manner

e Be capable of think in a critical, creative, integrative
and strategic manner

The Master of Science in Management degree requires:

1. Completion of a minimum of 48 credit hours of gradu-
ate-level courses, at least 12 hours of which are at the
4000 level.

2. Completion or validation of the Management Funda-
mentals program, which consists of a total of 32 quar-
ter-hours of 2000 and 3000 level courses, including a
minimum of the following hours by discipline:

Accounting and Financial Management  (6)

Economics (6)
Organization and Management 6)
Quantitative Methods (8)

3. Completion of an approved sequence of courses in the
student's area of concentration.

4. Completion of an acceptable thesis.

5. Approval of the candidate's program by the Dean,
GSBPP.

MSM Management Fundamentals Educational Skill
Requirement:

The graduate will have knowledge and ability to
apply concepts and methodologies from the fields
of accounting, financial management, economics,
organization, management, strategy, and quantita-
tive methods in developing policies for leading and
managing DoN/DoD programs and organizations.

Core Competencies: Our graduates will be:

1. Effective defense managers.
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2. Effective participants in DoD policy processes.

3. Effective problem solvers
4. Responsible public servants.

5. Able to interact effectively with a diverse de-
fense work force.

6. Effective overseers of industry participation in
defense management

Defense Systems Analysis - Curriculum 817

Academic Associate

Donald E. Summers, M.S.
Code GB/Ds, Ingersoll Hall, Room 337

(831) 656-3632, DSN 756-3632

desummer@nps.edu
Brief Overview

This curriculum provides officers with the fundamental
interdisciplinary techniques of quantitative problem-
solving methods, behavioral and management science, eco-
nomic analysis, and financial management. The curriculum
educates students to evaluate others' research and analysis
and to develop in them sound management and leadership
skills. This curriculum is an interdisciplinary program that
integrates mathematics, accounting, economics, behavioral
science, management theory, operations/systems analysis,
and a subspecialty into an understanding of the process by
which the defense mission is accomplished.

Competency: Our graduates will be:
Able to analyze complex military problems.
Requirements for Entry

A baccalaureate degree with above-average grades is re-
quired. Completion of at least two semesters of college
algebra or trigonometry is considered to be the minimum
mathematical preparation. An APC of 345 is required for
entry. International students should refer to the Admis-
sions section for current TOEFL and entrance require-
ments.

Entry Dates
January and July
Program Length
Six Quarters
Degree

Requirements for the Master of Science in Management
(MSM) degree are met en route to satisfying the Educa-
tional Skills Requirements.
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Subspecialty

U.S. Marine Corps officers completing this curriculum
fulfill the requirements for MOS 8852.

Curriculum Sponsor

Programs and Resources, Headquarters Marine Corps

Typical Course of Study: Curriculum 817

Quarter 1

GB3014 (1-0) Ethics for Public Managers

GB3010 (4-0)  Managing for Organizational Effec-
tiveness

GB3020 (3-0) Fundamentals of Information Tech-
nology

GB3050 (4-0) Financial Reporting and Analysis

GB3070 (4-0) Economics of the Global Defense
Environment

GB1000 (0-3) Quantitative Skills for Graduate
Management Studies

Quarter 2

GB3040 (4-0) Managerial Statistics

GB3051 (3-0) Cost Management

GB4052 (3-0) Managerial Finance

GB4071 (4-0) Economic Analysis & Defense Re-
source Allocation

MN2039 (4-0) Basic Quant Methods in Econ
Analysis

Quarter 3

GB3012 (3-0) Communication for Managers

GB3042 (4-0) Operations Management

GB4043 (3-0) Business Modeling Analysis

GB4053 (4-0) Defense Budget & FM Policy

MN4110 (4-1) Multivariate Manpower Data Anal-
ysis 1

Quarter 4

GB4014 (4-0) Strategic Management

GB4044 (3-0) Defense Focused Managerial In-
quiry

MN3331 (5-1) Systems Acquisition & Project
Management

MNO0810 (0-8) Thesis

Quarter 5

GB4510 (4-0) Strategic Resource Management

OA4702 (4-0) Cost Estimation

GB4440 (4-0) Simulation Modeling for Manage-
ment Decision Making

MNO0810 (0-8) Thesis

Quarter 6

NW3230 (4-2) Strategy & War

MNO0810 (0-8) Thesis

GB4999 (V-0)*  Curriculum Elective Course

GB4999 (V-0)*  Curriculum Elective Course



*V=variable. May be 3000 or 4000 level course.

Educational Skills Requirements (ESR)
Defense Systems Analysis - Curriculum 817

1.

Management Fundamentals: The graduate will have the
ability to apply quantitative techniques, accounting,
economics, finance, organization theory, information
technology, and other state-of-the-art management
techniques and concepts to military management prob-
lems. Also, the graduate will know basic management
theory and practice, embracing leadership, ethics, writ-
ten and oral communication, organization design, team
building, human resource management, conflict resolu-
tion, quality assurance, cost-benefit analysis, risk analy-
sis, stakeholder analysis, and planning within military
organizations, as well as military sub-units and activi-
ties. This ensures internal and external constituencies
are considered in resource management.

Strategic Vision and Defense Budgeting: The graduate
will understand the roles of the executive and legislative
branches in strategic planning, setting federal fiscal pol-
icy, allocating resources to national defense, budget
formulation, budget negotiation, budget justification,
and budget execution strategies, including the principles
of Federal Appropriations Law. In addition, the gradu-
ate will have knowledge of all aspects of the federal,
Defense, and Navy budget cycles including the Plan-
ning, Programming, Budgeting, and Execution System
with emphasis on budget formulation and execution.
Modeling and Analysis: The graduate will be well-versed
in applications of probability and statistics to the mod-
eling, simulation, and analysis of military decision prob-
lems. The graduate will have gained knowledge in all
aspects of analytical studies, including reviewing, cri-
tiquing, highlighting critical assumptions, recognizing
strengths and weakness of applied analytical methodol-
ogies, and evaluating study recommendations. In addi-
tion, the graduate will be able to design and conduct
analytical studies. This includes formulating problems,
using the analytical process to define study require-
ments, applying appropriate analytical methodologies,
and presenting the results effectively both orally and in
writing.

Acquisition and Program Management: The graduate
will understand the purpose and concepts, fundamentals
and philosophies of the defense systems acquisition
process, and the practical application of program man-
agement methods within this process. This includes
systems acquisition management; the systems acquisi-
tion life cycle; user-producer acquisition management
disciplines and activities; and program planning, organ-
izing, staffing, directing and controlling. This satisfies
the Defense Acquisition University education equiva-
lency requirements for defense acquisition professionals
as specified in Congress' Defense Acquisition Work-
force Improvement Act (DAWIA)

Economy, Efficiency, and Effectiveness: The graduate
will have the skills for solving complex and unstructured
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management problems in which alternatives must be
identified, evaluated, and selected in accordance with
economical procurement of resources, efficient utiliza-
tion of resources, and effective accomplishment of over-
all Defense and Navy goals and objectives. This in-
cludes cost/benefit analysis, systems analysis, cost esti-
mation, value engineering, business process reengineer-
ing, and application of relevant OMB and Defense reg-

ulations.

. Cost Management and Analysis: The graduate will be

able to design, implement, and evaluate different cost-
ing systems encountered within Defense and Navy or-
ganizations and activities, as well as those found in pri-
vate sector organizations conducting business with the
federal government. In addition to private sector cost
management policies and practices, the graduate will
understand the application of Defense unit costing
guidelines to functional business areas, and the Office
of Management and Budget's Cost Accounting Stand-
ards for major suppliers of goods and services to the
federal government.

. Strategic Resource Management: The graduate will

have knowledge of strategic vision and strategic core
competency concepts for setting long-range goals and
objectives; designing programs to achieve objectives; as-
signing individual responsibility for resource manage-
ment, actions, and decision making; measuring perfor-
mance; reporting results; and evaluating and rewarding
performance. This includes assessing customer needs
and customer satisfaction, making recommendations,
and implementing improvements in the effective deliv-
ery of goods and services to customers or users.

. Innovation and Creativity: The graduate will demon-

strate innovation and creativity in developing solutions
to complex financial, budget, and program management
issues that increase program effectiveness and customer
satisfaction, while controlling the efficient utilization of
financial, physical, and human resources. This involves
the ability to identify problems and potential concerns,
providing leadership, and teaming with others in the
decision-making process, and obtaining support for
recommended decisions or courses of action.

. Strategy and Policy: Officers develop a graduate-level

ability to think strategically, critically analyze past mili-
tary campaigns, and apply historical lessons to future
joint and combined operations, in order to discern the
relationship between a nation's policies and goals and
the ways military power may be used to achieve them.
Fulfilled by completing the first of the Naval War Col-
lege series leading to Service Intermediate-level Profes-
sional Military Education (PME) and Phase I Joint
PME credit.

Curriculum Sponsor and ESR Approval Authority:
Programs and Resources (P&R), HQ, USMC
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Manpower Systems Analysis - Curriculum 847

Academic Associate

Yu-Chu Shen, Ph.D.
Ingersoll Hall, Room 204

(831) 656-2951, DSN 756-2951
yshen@nps.edu

Brief Overview

The Manpower Systems Analysis Curriculum (IMSA)
leading to the MSM degree is designed for U.S. and inter-
national officers. Officers enrolled in the Manpower Sys-
tems Analysis curriculum at the Naval Postgraduate School
undertake the challenge of an academic program designed
to fill leadership and analytical roles in military manpower
personnel, training, and education management. MSA
subspecialists are responsible for developing and analyzing
policies to ensure that the Navy and DoD are recruiting,
training, utilizing and retaining personnel in the most effi-
cient and effective ways possible. MSA is an analytical
curriculum intended to develop skills necessary to perform
and evaluate manpower analyses and manage the Navy's
Human Resource community of interest. As such, the cur-
riculum emphasizes mathematical, statistical, and other
quantitative and qualitative analysis methods. Successful
completion of the curriculum yields an officer skilled in
conducting manpower personnel, training, and education
policy analysis. The areas covered in the MSA curriculum
include an understanding of manpower, personnel, train-
ing, education policy development, managing diversity,
compensation systems, enlistment supply and retention
models, manpower training models, manpower require-
ments determination processes, career mix, enlistment and
reenlistment incentives, training effectiveness measures,
and hardware/manpower trade-offs. Students gain famili-
arity with current models and methods of manpower
analysis and economics as well as military manpower or-
ganizations, information systems and issues. The curricu-
lum directly supports the Navy Human Resource Commu-
nity of Interest.

Competency: Our graduates will be:

Able to analyze military manpower or personnel problems.

Requirements for Entry

A baccalaureate degree with above-average grades is re-
quired. Completion of at least two semesters of college
algebra or trigonometry is considered to be the minimum
mathematical preparation. Additional preparation in calcu-
lus and statistics is advisable. An APC of 345 is required
for entry. International students should refer to the Admis-
sions section for current TOEFL and entrance require-
ments. Prospective students electing MSA as a curriculum
must be adequately prepared by their undergraduate course
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work and comfortably oriented to a quantitatively and ana-
lytically rigorous graduate curriculum.

Entry Date

July
Program Length
Seven Quarters

Degree

Requirements for the Master of Science in Management
(MSM) degree are met en route to satisfying the Educa-
tional Skills Requirements.

Subspecialty

Completion of this curriculum qualifies an officer as a
Manpower Systems Analysis Subspecialist, subspecialty
code 3130P. U.S. Marine Corps officers qualify for MOS
9640.

Curriculum Sponsors

OPNAV, N-1, Chief of Naval Personnel and Subject
Matter Expert, OPNAV, N14, Director of Strategic Plan-
ning and Analysis

Military Personnel Plans and Policy and Headquarters -
United States Marine Corps (Manpower & Reserve Af-
fairs)

Typical Subspecialty Jobs

Military Personnel Policy and Career Progression (N13)

Joint Manpower Management Branch, JCS (J-1)

Manpower Resources Branch, Director Total Force Pro-
gramming/Manpower (N12)

Manpower and Training Analyst, DCNO (Resources,
Warfare Requirements and Assessment (N801D)

Manpower Plans, COMCDRPAC/COMCDRLANT
(N1)

Naval Manpower Analysis Center (NAVMAC)

Bureau of Medicine and Surgery, BUMED

Marine Corps MCCDC and M&RA

Headquarters - United States Marine Corps Manpower &
Reserve Affairs (M&RA)

Marine  Corps Combat Development Command

(MCCDCQC)
Typical Course of Study: Curriculum 847

Quarter 1

GB3014 (1-0)  Ethics for Public Managers

GB3010 (4-0)  Managing for Organizational Effective-
ness

GB3050 (4-0)  Financial Reporting and Analysis

GB3070 (4-0)  Economics of the Global Defense Envi-

ronment



GB1000 (0-3)  Quantitative Skills for Graduate Man-
agement Studies

NW3230 (4-2)  Strategy and War

Quarter 2

GB3040 (4-0)  Managerial Statistics

GB3051 (3-0)  Cost Management

GB4071 (4-0)  Economic Analysis & Defense Resource
Allocation

MN2111 (2-0)  Navy Manpower, Personnel, and Train-
ing Systems I

MN2039 (4-0)  Basic Quantitative Methods in Econ
Analysis

Quarter 3

GB3012 (3-0)  Communication for Managers

GB4043 (3-0)  Business Modeling Analysis

GB4053 (4-0)  Defense Budget and Financial Man-
agement Policy

MN4110 (4-1)  Multivariate Manpower Data Analysis I
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Course Elective Options

GB3020 (3-0)  Fundamentals of Information Technol-
o

0OA3411 (3-0)  Introduction to Human Systems Inte-
gration

MN4114 (4-0)  Sociological and Psychological Perspec-
tives on Military Service

MV4002 (4-1)  Simulation and Training

0OA4109 (4-2)  Survey Research Methods

1S3201 (4-2)  Fundamentals of Database Manage-
ment Systems

1S3210 (4-0)  Defense Knowledge & Information
Management

DA4110 (4-0)  Culture and Influence
GB4480 (4-0)  Supply Chain Management
GB4015 (3-0)  Management of Change

Educational Skills Requirements (ESR)
Manpower Systems Analysis -
Curriculum 847 Subspecialty Code 3130P

MN3111 (4-0)  Human Resource Management

Quarter 4
GB4014 (4-0)  Strategic Management

MN4760 (4-0)  Manpower Economics
MN4111 (4-1)  Multivariate Data Analysis II
NW3275* (4-0)  JPME Requirement

Elective (4-0)  Elective Course

Quarter 5

MN4119/ (3-0)  Manpower Requirements Determina-

MN4130 tion

0854701 (4-0)  Manpower and Personnel Models

MN4106 (4-0)  Manpower and Personnel Policy Analy-
sis

MN4761 (4-0)  Applied Manpower Analysis

MN2112 (4-0) HR Issues II

NW3276* (2-2)  JPME Requirement

Quarter 6

MNO0810 (0-8)  Thesis Research
MN4115 (4-0)  Training Development
Elective (4-0)  Elective Course
NW3285* (4-0)  JPME Requirement

Quarter 7

MNO0810 (0-8)  Thesis Research
MNO0810 (0-8)  Thesis Research
MNO0810 (0-8)  Thesis Research
Elective (4-0)  Elective Course

* Not required for International students, US Army or
USAF. International students take American Life and
Institutions (IT1500) and Communication Skills for In-
ternational Officers (IT1600) in quarters 1 and 2. USN
students can complete JPME by taking four Naval War

College courses.

1. Management Fundamentals - Organization and Man-

agement: The graduate will have the ability to apply
contemporary management principles, organizational
theory, and social science methodology to the develop-
ment, implementation, and management of effective
MPT&E  policies and  programs  throughout
DoN/DoD. The graduate will have the ability to use
and understand computer systems in problem solving
and will have a basic understanding of management in-
formation systems and E-Business.

. Budgeting and Financial Controls: The graduate will

have an understanding of basic financial management
practices of DoN/DoD and will be able to conduct cost
benefit analyses and participate in the budgetary plan-
ning of commands and/or DoN programs. The gradu-
ate will have an understanding of the Planning, Pro-
gramming, Budgeting Execution System (PPBES) and
the ability to analyze the impact of budgetary changes
on DoN/DoD manpower and personnel programs and
policies.

. Automated Data Analysis: The graduate will possess the

skills in data manipulation, statistics, and exploratory
data analysis to be able to formulate and execute anal-
yses of a wide variety of manpower, personnel, and
training issues. The graduate will have proficiency in
computing and interactively apply a variety of methods
to large-scale DoN and DoD databases. The graduate
will have a working understanding of the manpower in-
formation systems.

. Management Fundamentals - Analytical Techniques:

The graduate will be able to apply mathematical, statis-
tical, accounting, economic and other analytical tech-
niques and concepts to day-to-day military manage-
ment issues. The graduate will be able to gather and an-
alyze qualitative data. The graduate will also be able to
use these techniques and concepts as a participant in the
long-range strategic planning efforts of the Navy and
DoD.
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5.

Advanced Quantitative and Qualitative Analysis: The
graduate will have the ability to apply a wide range of
advanced organizational, economics, statistical, and
mathematical techniques and concepts to manpower
and personnel policies and issues. These include the use
of econometric techniques in the quantitative analysis of
large-scale DoN/DoD manpower and personnel data-
bases, of qualitative techniques in the analysis of survey
and personnel data, of manpower decision support sys-
tems, and of Markov models in the analysis of force
structure and manpower planning, forecasting, and flow
models.

Manpower Systems Analysis Fundamental Concepts:
The graduate will have an understanding of the funda-
mental concepts and basic functional areas of manpow-
er, personnel, training, and education (MPT&E) with-
in DoN/DoD as listed below, as well as an understand-
ing of the MPT&E systems and their interrelation-
ships.

1. Manpower: Requirements determination; billet au-
thorizations; billet costs; end strength planning; and
total force planning and programming.

2. Personnel: Recruiting; accession plans and policies;
officer and enlisted community management; attri-
tion; retention; compensation; and readiness.

3. Training: Applications of theories of learning; in-
structional technologies; the systems approach to
training; evaluation of training effectiveness and
cost; and the relationship between training and fleet
readiness.

Manpower Systems Policy Analysis: The graduate will
have the ability to analyze critically the strengths and
weaknesses of proposed manpower, personnel, and
training policies and to suggest alternatives that recog-
nize the potential impact on DoN/DoD program plan-
ning, resources, and objectives.

Joint Military Strategic Planning: The graduate will have
an understanding of the development and execution of
military strategy, the effects of technical developments
on warfare, and the processes for formulating U.S. poli-
cy, the roles of military forces, joint planning, and cur-
rent issues in the defense organization. This under-
standing will include expertise on the combined use of
active and reserve forces in joint warfare.

Evaluation, Innovation, and Creativity: The graduate will
demonstrate individual initiative and creativity in the
application of the skills and knowledge gained from the
Manpower Systems Analysis program. The graduate
will select a manpower, personnel, training, or educa-
tion policy or management issue of importance to
DoN/DoD, develop a plan to investigate the issue, ana-
lyze all of its aspects, suggest a solution as appropriate,
and report the significant findings and recommenda-
tions in writing by means of a thesis.

Curriculum Sponsor and ESR Approval Authority
Chief of Naval Operations (N14)
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Executive Degree Programs

Program Officer

Jefferson E. McCollum, CDR, SC, USN
Code GB, Ingersoll Hall, Room 201

(831) 656-3953, DSN 756-3953
jemccoll@nps.edu

Executive Master of Business Administration
(for Military students) - Curriculum 805

Academic Associate

William D. Hatch II, CDR, USN (Ret.)
Code GB/Hh, Ingersoll Hall, Room 339
(831) 656-2463, DSN 756-2463
whatch@nps.edu

Program Manager

William D. Hatch II, CDR, USN (Ret.)
Code GB/Hh, Ingersoll Hall, Room 339
(831) 656-2463, DSN 756-2463
whatch@nps.edu

Brief Overview

The Executive Master of Business Administration (EM-
BA) is a defense-focused general management program for
more senior DoN officers (805) and senior DoN civilians
(see 807 curriculum). The program design and coursework
capitalizes on the current managerial and leadership expe-
rience of program participants. Specifically, the EMBA
goals are to provide participants with

e A solid background in management fundamentals

e Focus on financial management and acquisition
knowledge and abilities

e Analytical and critical thinking skills to make deci-
sions under conditions of extreme uncertainty

e Opportunities for interaction so that managers can
learn from each other

e Projects and activities relevant for
knowledge-driven, team-based environment

today's

The EMBA is a 24-month, part-time, distance learning
degree program. Classes meet once a week, approximately
6-7 hours per day, depending on course units.

Competencies: Our graduates will:

1. Develop a senior-level leadership mindset toward
people, processes, and organizational systems.



2. Learn to think critically and analytically to make

quality decisions under conditions of uncertainty.

3. Learn about defense-relevant public service values
and implement decisions taken to promote those values.

4. Synthesize information from a wide range of areas
to research or help guide research of a complex, defense-
related problem.

Requirements for Entry
The program has the following admissions criteria:

Undergraduate degree from an accredited four-year
college or university

APC of 245 (GPA > 2.6)
Entry Dates

The 805 EMBA program entry dates are March and Sep-
tember (807 entry date is January).

Degree

Completion of this program results in an Executive Master

of Business Administration degree. Requirements for the
degree are met by:

e Completing 39 hours of core EMBA courses, in-
cluding Capstone Project courses, and 17 credit
hours of an approved sequence of BPP electives, for
a combined total of 56 credit hours;

e The 17 hours of approved electives can be tailored to
meet student sponsor needs; and

¢ Remaining a student in "good academic standing" as

defined by NPS criteria.
Curriculum Subspecialty

Completion of the EMBA degree program qualifies an
officer for subspecialty code 3100P, Resource Manage-

ment-Defense Focus.
Curriculum Sponsor

Educational Skill Requirements Approval Authority:
N8/N82

Typical Course of Study: Curriculum 805

Orientation Week

GE3011 (2-0)  Management of Teams

Quarter 1
GE3109 (3-0)
GE3050 (3-0)

Ethics and Moral Development
Financial Reporting and Analysis

Quarter 2
GE3010 (3-0)
GE3051 (3-0)

Organizations as Systems and Structures
Cost Management
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Quarter 3

GE3070 (3-0)
GE3221 (3-0)

Economics for Defense Managers
Principles of Acquisition and Program
Management I

Quarter 4

GE3222 (3-0)

GE4043 (3-0)

Principles of Acquisition and Program
Management II
Business Modeling and Analysis

Quarter 5

GE3042 (4-0)
GEA4052 (3-0)

Operations Management
Managerial Finance

Quarter 6

GE4480 (3-0)
GE4053 (4-0)

Defense Supply Chain Management
Defense Budget and Financial Man-
agement Policy

Quarter 7

GE3510 (3-0)

GEA4016 (4-0)

Defense Financial Management Prac-
tice

Managing Strategic Change

Quarter 8

GE4101 (3-3)
GE4102 (3-3)

Collaborative Problem Solving I
Collaborative Problem Solving II

Educational Skills Requirements (ESR)
Executive MBA - Curriculum

805 Subspecialty Code 3100P

1.

Business Ethics and Moral Development: The graduate
will understand the ethical challenges of the global De-
fense business environment facing senior Navy corpo-
rate business leaders and resource managers, and devel-
op the critical thinking and analytical skills required to
address complex issues. In addition, the students will
develop a personal approach to achieve ethical outcomes
in the decision making process.

. Complex Systems Thinking: The graduate will be able to

diagnose complex Navy and DoD problems from a sys-
tems perspective and offer solutions that maintain sys-
tem alignments.

Managing and Leading Complex Change: The graduate
will understand the managerial and leadership levers re-
quired to institute and manage complex change and the
implementation strategies necessary to ensure change
initiatives reach all organizational levels.

Strategic Thinking: The graduate will have knowledge
of senior-level decision-making processes under condi-
tions of significant uncertainty within the unique con-
text of DoD organizations. In addition, students will
learn how to implement these decisions, evaluate their
effectiveness, and determine steps to take if desired out-
comes aren't reached.

Analysis for Efficiency and Effectiveness: The graduate
will be able to use various statistical methods to solve
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complex and unstructured problems in which alterna-
tives will be evaluated and selected based on cost and
systems analysis factors. This includes the use of prob-
ability theory, decision models and decision analysis,
decision trees, forecasting, and simulation to make deci-
sions under conditions of uncertainty with competing
objectives.

. Program Management Policies: The graduate will have

an ability to execute Defense acquisition policies, strat-
egies, plans and procedures; an understanding of the
policy-making roles of various federal agencies of the
executive, legislative and judicial branches of the Gov-
ernment, particularly the Department of Defense
(DoD), the General Accounting Office (GAO), con-
gressional committees, the Office of Management and
Budget (OMB); and an understanding of the strategies
necessary to influence policy development and imple-
mentation.

System Acquisition Process: The graduate will under-
stand the theory of the systems acquisition process.
This involves the major system life cycle process for re-
quirements determination, research and development,
funding and budgeting, procurement, systems engineer-
ing, test and evaluation, manufacturing and quality con-
trol, integrated logistics support, ownership and dispos-
al; the interrelationship between reliability, maintaina-
bility and logistics support as an element of system ef-
fectiveness in Defense system/equipment design; and
embedded weapon system software, particularly related
to current policies and standards, software metrics, risk
management, inspections, testing, integration, and
post-deployment software support.

. Federal and Defense Budgeting: The graduate will un-

derstand the roles of the executive and legislative
branches in setting Federal/Defense fiscal policy, allo-
cating resources to national defense, budget formula-
tion, negotiation, and execution strategies. In addition,
the graduate will have knowledge of all aspects of the
Federal, Defense, and Navy budget cycles including the
Planning, Programming, Budgeting and Execution
(PPBE) process with emphasis on budget formulation
and execution of the budget authority provided by
Congress in response to DoD budget requests, includ-
ing an evaluation of the expected benefits to be derived
under funded programs.

Defense Financial Management: The graduate will un-
derstand how appropriated, revolving, and non-
appropriated funds are to be managed in compliance
with regulations of the Comptroller of the Navy and
the federal government. Also, the graduate will under-
stand and be able to review financial reports, ask point-
ed questions about budget execution against operating
and financial plans, assess the quality of alternate plans
based on analyses of an activity's financial performance,
and determine the quality of recommendations regard-
ing the reallocation or reprogramming of funds. The
graduate will be familiar with federal and private sector
financial reporting systems, standards, and practices.

10.Cost Management and Analysis: The graduate will be
able to understand and evaluate different costing sys-
tems encountered within Defense and Navy organiza-
tions and activities as well as those found in private sec-
tor organizations conducting business with the federal
government. In addition to private sector cost manage-
ment policies and practices, the graduate will under-
stand cost accounting standards applicable to Federal
organizations and to private sector suppliers of goods
and service to the federal government.

11.Defense Economics: The graduate will be able to apply
the fundamental tools of micro- and macroeconomic
theory to Defense management and resource allocation
decisions. Additionally, the student will understand
markets and their interactions with Defense acquisition
and contracting processes, the national security implica-
tions of globalization, and efficiency in Defense deci-
sion making.

12.0perations/Supply Chain Management: The graduate
will understand the management of manufacturing and
service operations and how Defense managers can ef-
fectively design and control operational processes to
achieve world-class performance in these types of op-
erations. The student will also have a knowledge of the
use of strategic purchasing initiatives to derive a com-
petitive advantage from Defense procurement and
sourcing strategies to achieve increased efficiency and
enhanced performance in the global Defense and com-
mercial supply chain management environments.

13.Evaluation, Innovation, and Creativity: The graduate will
demonstrate innovation and creativity in developing so-
lutions to complex financial, budgetary, personnel, pro-
gram management, or acquisition issues in response to
the business need of a senior naval client/stakeholder.
This involves the ability to identify and evaluate prob-
lems or opportunities, team with others to conduct in-
depth analysis, and recommend courses of action for the
client to better execute assigned Navy responsibilities.
The solutions will be given to the client in a formal
presentation and a technical report.

Executive Master of Business Administration
(for Civilian students) - Curriculum 807

Academic Associate

William D. Hatch II, CDR, USN (Ret.)
Code GB/Hh, Ingersoll Hall, Room 339

(831) 656-2463, DSN 756-2463
whatch@nps.edu

Program Manager

William D. Hatch II, CDR, USN (Ret.)
Code GB/Hh, Ingersoll Hall, Room 339

(831) 656-2463, DSN 756-2463



whatch@nps.edu

Brief Overview

The Civilian Executive Master of Business Administration
(EMBA) is a defense-focused general management pro-
gram for more senior DoN civilians. The program design
and coursework capitalizes on the current managerial and
leadership experience of program participants. Specifically,
the EMBA goals are to provide participants with

A solid background in management fundamentals
Focus on financial management and acquisition
knowledge and abilities

e Analytical and critical thinking skills to make deci-
sions under conditions of extreme uncertainty

e Opportunities for interaction so that managers can
learn from each other

e Projects and activities relevant for today's
knowledge-driven, team-based environment

The Civilian EMBA is a 24-month, part-time, distance
learning degree program. Classes meet once a week, ap-
proximately 6-8 hours per day, depending on course units.

Competencies: Our graduates will:

1. Develop a senior-level leadership mindset toward
people, processes, and organizational systems.

2. Learn to think critically and analytically to make

quality decisions under conditions of uncertainty.

3. Learn about defense-relevant public service values
and implement decisions taken to promote those values.

4. Synthesize information from a wide range of areas
to research or help guide research of a complex, defense-
related problem.

Requirements for Entry

The program has the following admissions criteria:

GS-12 and above or equivalent
Undergraduate degree from an accredited four-year
college or university

o APC of 245 (GPA > 2.6)
Entry Dates
The Civilian EMBA program entry date is January.
Degree

Completion of this program results in an Executive Master
of Business Administration degree. Requirements for the
degree are met by:

e Completing 39 hours of core EMBA courses, in-
cluding Capstone Project courses, and 17 credit

GRADUATE SCHOOL OF BUSINESS AND PUBLIC POLICY (GSBPP)

hours of an approved sequence of BPP electives, for
a combined total of 56 credit hours;

e The 17 hours of approved electives can be tailored to
meet student sponsor needs; and

¢ Remaining a student in "good academic standing” as

defined by NPS criteria.
Curriculum Subspecialty
Not Applicable

Curriculum Sponsor

Educational Skill Requirements Approval Authority:
N8/N8§2

Typical Course of Study: Curriculum 807

Orientation Week
GE3011 (2-0)  Management of Teams

Quarter 1
GE3109 (3-0)  Ethics and Moral Development
GE3050 (3-0)  Financial Reporting and Analysis

Quarter 2
GE3010 (3-0)  Organizations as Systems and Structures
GE3051 (3-0)  Cost Management

Quarter 3

GE3070 (3-0)  Economics for Defense Managers

GE3221 (3-0)  Principles of Acquisition and Program
Management I

Quarter 4
GE3222 (3-0)  Principles of Acquisition and Program

Management II
GE4043 (3-0)  Business Modeling and Analysis

Quarter 5
GE3042 (4-0)  Operations Management
GE4052 (3-0)  Managerial Finance

Quarter 6

GE4460 (3-0)  Defense Supply Chain Management

GE4053 (4-0)  Defense Budget and Financial Man-
agement Policy

Quarter 7
GE3510 (3-0)  Defense Financial Management Prac-
tice

GE4016 (4-0)  Managing Strategic Change

Quarter 8
GE4101 (3-3)  Collaborative Problem Solving I
GE4102 (3-3)  Collaborative Problem Solving II
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Educational Skills Requirements (ESR)
Civilian Executive MBA - Curriculum

1.
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Business Ethics and Moral Development: The graduate
will understand the ethical challenges of the global De-
fense business environment facing senior Navy corpo-
rate business leaders and resource managers, and devel-
op the critical thinking and analytical skills required to
address complex issues. In addition, the students will
develop a personal approach to achieve ethical outcomes
in the decision making process.

. Complex Systems Thinking: The graduate will be able to

diagnose complex Navy and DoD problems from a sys-
tems perspective and offer solutions that maintain sys-
tem alignments.

Managing and Leading Complex Change: The graduate
will understand the managerial and leadership levers re-
quired to institute and manage complex change and the
implementation strategies necessary to ensure change
initiatives reach all organizational levels.

Strategic Thinking: The graduate will have knowledge
of senior-level decision-making processes under condi-
tions of significant uncertainty within the unique con-
text of DoD organizations. In addition, students will
learn how to implement these decisions, evaluate their
effectiveness, and determine steps to take if desired out-
comes aren't reached.

Analysis for Efficiency and Effectiveness: The graduate
will be able to use various statistical methods to solve
complex and unstructured problems in which alterna-
tives will be evaluated and selected based on cost and
systems analysis factors. This includes the use of prob-
ability theory, decision models and decision analysis,
decision trees, forecasting, and simulation to make deci-
sions under conditions of uncertainty with competing
objectives.

. Program Management Policies: The graduate will have

an ability to execute Defense acquisition policies, strat-
egies, plans and procedures; an understanding of the
policy-making roles of various federal agencies of the
executive, legislative and judicial branches of the Gov-
ernment, particularly the Department of Defense
(DoD), the General Accounting Office (GAO), con-
gressional committees, the Office of Management and
Budget (OMB); and an understanding of the strategies
necessary to influence policy development and imple-
mentation.

System Acquisition Process: The graduate will under-
stand the theory of the systems acquisition process.
This involves the major system life cycle process for re-
quirements determination, research and development,
funding and budgeting, procurement, systems engineer-
ing, test and evaluation, manufacturing and quality con-
trol, integrated logistics support, ownership and dispos-
al; the interrelationship between reliability, maintaina-
bility and logistics support as an element of system ef-
fectiveness in Defense system/equipment design; and
embedded weapon system software, particularly related

to current policies and standards, software metrics, risk
management, inspections, testing, integration, and
post-deployment software support.

8. Federal and Defense Budgeting: The graduate will un-
derstand the roles of the executive and legislative
branches in setting Federal/Defense fiscal policy, allo-
cating resources to national defense, budget formula-
tion, negotiation, and execution strategies. In addition,
the graduate will have knowledge of all aspects of the
Federal, Defense, and Navy budget cycles including the
Planning, Programming, Budgeting and Execution
(PPBE) process with emphasis on budget formulation
and execution of the budget authority provided by
Congress in response to DoD budget requests, includ-
ing an evaluation of the expected benefits to be derived
under funded programs.

9. Defense Financial Management: The graduate will un-

derstand how appropriated, revolving, and non-
appropriated funds are to be managed in compliance
with regulations of the Comptroller of the Navy and
the federal government. Also, the graduate will under-
stand and be able to review financial reports, ask point-
ed questions about budget execution against operating
and financial plans, assess the quality of alternate plans
based on analyses of an activity's financial performance,
and determine the quality of recommendations regard-
ing the reallocation or reprogramming of funds. The
graduate will be familiar with federal and private sector
financial reporting systems, standards, and practices.

10.Cost Management and Analysis: The graduate will be
able to understand and evaluate different costing sys-
tems encountered within Defense and Navy organiza-
tions and activities as well as those found in private sec-
tor organizations conducting business with the federal
government. In addition to private sector cost manage-
ment policies and practices, the graduate will under-
stand cost accounting standards applicable to Federal
organizations and to private sector suppliers of goods
and service to the federal government.

11.Defense Economics: The graduate will be able to apply
the fundamental tools of micro- and macroeconomic
theory to Defense management and resource allocation
decisions. Additionally, the student will understand
markets and their interactions with Defense acquisition
and contracting processes, the national security implica-
tions of globalization, and efficiency in Defense deci-
sion making.

12.0perations/Supply Chain Management: The graduate
will understand the management of manufacturing and
service operations and how Defense managers can ef-
fectively design and control operational processes to
achieve world-class performance in these types of op-
erations. The student will also have a knowledge of the
use of strategic purchasing initiatives to derive a com-
petitive advantage from Defense procurement and
sourcing strategies to achieve increased efficiency and
enhanced performance in the global Defense and com-
mercial supply chain management environments.



13.Evaluation, Innovation, and Creativity: The graduate will
demonstrate innovation and creativity in developing so-
lutions to complex financial, budgetary, personnel, pro-
gram management, or acquisition issues in response to
the business need of a senior naval client/stakeholder.
This involves the ability to identify and evaluate prob-
lems or opportunities, team with others to conduct in-
depth analysis, and recommend courses of action for the
client to better execute assigned Navy responsibilities.
The solutions will be given to the client in a formal
presentation and a technical report.

Executive Degree Programs

Program Officer

Jefferson E. McCollum, CDR, SC, USN
Code GB, Ingersoll Hall, Room 201

(831) 656-3953, DSN 756-3953
jemccoll@nps.edu

Master of Science in Contract Management
(DL) - Curriculum 835

Academic Associate

Richard Nalwasky, CDR, USN
Code GB/Yc, Ingersoll Hall, Room 244

(831) 656-2205
rnalwask@nps.edu

Program Manager

Walter E. Owen, D.P.A.
Code SE/Wo (located in St. Louis, MO)

(831) 402-6086 or (636) 925-2982
wowen@nps.edu

Brief Overview
The Master of Science in Contract Management (MSCM)

degree is designed to provide civilians in the Department
of Defense (DoD) and other federal government agencies
an advanced education in the concepts, methodologies and
analytical techniques necessary for successful management
of acquisition and contracting within complex organiza-
tions. The curriculum focuses on problem solving and de-
cision making within the acquisition environment utilizing
case studies, teaming exercises, hands-on applications, ac-
tive participation, and other similar activities. Lecture and
laboratory tasks require the application of critical thinking
to problem solving within actual situations. The MSCM
Program embodies an interdisciplinary approach to prob-
lem solving and analysis, including quantitative financial
analysis, economics, and public and private sector opera-
tions. The curriculum is designed to provide civilians with
the knowledge, skills, and abilities to manage and lead ef-
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tectively in systems buying offices, field contracting offices,
contract administration offices, and contracting policy of-
fices.

Competencies: Our graduates will:
1. Be effective managers of defense organizations.

2. Be effective participants in DoD policy making.

3. Analyze and assess current acquisition and contract-
ing policies utilizing recognized frameworks.

4. Apply critical thinking principles to complex acqui-
sition and contracting issues.

Requirements for Entry

Candidates for the program must have achieved the fol-
lowing: a baccalaureate degree with a minimum under-

graduate quality point rating (QPR) of 2.20.
Entry Dates

January, April, July, October. (Dependent on cohort avail-
ability)

Program Length
Eight Distance-Learning Quarters
Application Process

Navy Department civilians may apply for the MSCM by
submitting an online application, and adhere to your ser-
vice or agency application process. For further infor-
mation, contact the Academic Associate for this curricu-
lum or the Program Officer.

Degree

The Master of Science in Contract Management degree
requires:

e Completion of a minimum of 48 credit hours of
graduate-level courses, at least 12 that are at the
4000 level. (Credit hour requirement does not in-
clude 4 hours assigned for the Joint Applied Pro-
ject.)

e Completion of an acceptable Joint Applied Project,
with at least one advisor from the Graduate School
of Business and Public Policy.

e Approval of the candidate's program by the Dean,
Graduate School of Business and Public Policy.

Typical Course of Study: Curriculum 835

Quarter 1

MN3012 (3-0)  Communications Strategies for Effective
Leadership

MN3221 (3-0)  Principles of Acquisition and Program
Management (part 1)
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Quarter 2

MN3001 (3-0)
MN3222 (3-0)

Economics for Acquisition Managers
Principles of Acquisition and Program

Management (part 2)

Quarter 3

MN3312 (4-0)
MN4474 (3-1)

Government Contracts Law
Organizational Analysis

Quarter 4

MN3172 (3-0)  Resourcing National Security: Policy and
Process

MN3315 (4-0)  Acquisition Management and Contract
Administration

Quarter 5

MN3304 (5-2)

Contract Pricing and Negotiations

Quarter 6

MN3318 (2-0)
MN4105 (3-0)

Contingency Contracting
Strategic Management

Quarter 7

MN4311 (3-0)

Contracting for Services

MN4090 (2-0)  Joint Applied Project

Quarter 8

MN4371 (4-0)

Acquisition and Contracting Policy

MN4090 (2-0)  Joint Applied Project

Educational Skills Requirements (ESR)
Contract Management - Curriculum 835

1.
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Advanced Management Concepts: The graduate will
have the ability to apply advanced management theory
and techniques to problems in both the public and pri-
vate sectors. This includes policy formulation and exe-
cution, strategic planning, resource allocation, federal
fiscal policy, computer-based information and decision
support systems, and complex managerial situations re-
quiring comprehensive integrated approaches. The
graduate will have the ability to apply state-of-the-art
management concepts and practices to problem solving
and decision-making responsibilities as middle and sen-
ior managers.

. Acquisition and Contracting Principles: The graduate

will have an understanding of and will be able to apply
the principles and fundamentals of acquisition and con-
tracting within the federal government including
knowledge of the acquisition laws and regulations, par-
ticularly the Federal Acquisition Regulation (FAR) and
the Defense FAR Supplement (DFARS); the unique
legal principles applied in government contract law and
the Uniform Commercial Code; and the application of
sound business principles and practices to Defense con-
tracting problems. Further, the graduate will be able to
apply innovative and creative approaches not only to re-
solve difficult acquisition and contracting issues but to
significantly influence the legal and regulatory structure
within which acquisition decision making occurs. Final-

ly, the graduate will have the ability to conceptualize,
develop and execute strategic business alliances and re-
lationships necessary to the successful acquisition of
goods and services.

. Contracting Process: The graduate will understand the

theory of and have the ability to manage the field con-
tracting, system acquisition and contract administration
processes. This involves a knowledge of the defense
system life cycle processes, including requirements de-
termination, funding, contracting, ownership, and dis-
posal; an ability to evaluate military requirements,
specifications, and bids and proposals; an ability to uti-
lize the sealed bid, competitive proposals and simplified
acquisition methodologies; a comprehensive knowledge
of all contract types and their application in Defense
acquisition; an ability to conduct cost and price anal-
yses; and an ability to negotiate various contracting ac-
tions including new procurement, contract changes and
modifications, claims, equitable adjustment settlements,
and noncompliance issues.

. Acquisition and Contracting Policy: The graduate will

have an ability to formulate and execute acquisition pol-
icies, strategies, plans and procedures; a knowledge of
the legislative process and an ability to research and
analyze acquisition legislation; and a knowledge of the
government organization for acquisition, including
Congress, the General Accounting Office, the Office of
Federal Procurement Policy, the federal and military
contracting offices, the Boards of Contract Appeals,
and the court system.

. Business Theory and Practices: The graduate will have

an understanding of the business philosophy, concepts,
practices and methodologies of the commercial indus-
trial base (both domestic and global) and the ability to
apply these to the federal government acquisition envi-
ronment.

. Defense Financial Management and Budgeting: The

graduate will have an ability to apply sound financial
management theories, principles and practices to de-
fense acquisition and contracting issues, including fiscal
and monetary policy.

. Production and Quality Management: The graduate will

have an understanding of principles and fundamentals
of Production and Quality Management, with particu-
lar emphasis on the Procuring Contracting Officer's
and Administrative Contracting Officer's roles and re-
lationships with industry and the Government Program
Manager.

. Analysis and Application: The graduate will demonstrate

an ability to apply acquisition, contracting and man-
agement principles in dealing with the significant issues
encountered in managing the contracting process in one
of the following areas: (1) major weapon systems acqui-
sition, (2) research and development, (3) field procure-
ment, and (4) facilities contracting.

. Ethics and Standards of Conduct: The graduate will

have an ability to manage and provide leadership in the
ethical considerations of military acquisition, including



the provisions of procurement integrity, and to appro-
priately apply Defense acquisition standards of conduct.

10.Acquisition Work force: The graduate will satisfy all re-
quirements of the Defense Acquisition Workforce Im-
provement Act (DAWIA) and mandatory contracting
courses required by the Defense Acquisition University
(DAU) at Level II1.

11.Analysis, Problem Solving and Critical Thinking: The
graduate will demonstrate the ability to conduct inde-
pendent research and analysis, and proficiency in pre-
senting the results in writing and orally by means of a
thesis and a command-oriented briefing appropriate to
this curriculum.

Master of Science in Program Management
(MSPM) - Curriculum 836

Academic Associate

Brad R. Naegle
Code GB/Nb, Ingersoll Hall, Room 206

(831) 656-3620, DSN 756-3620
bnaegle@nps.edu

Program Manager

Walter E. Owen, D.P.A.
Code GB/On, Ingersoll Hall, Room 335

(831) 656-2048 or (636) 925-2982, DSN 756-2048

wowen@nps.edu
Brief Overview

The Master of Science in Program Management (MSPM)
degree is designed to provide primarily civilians (officers
may participate with sufficient time on station to complete
the program) in the Department of Defense (DoD), other
federal agencies, and a limited number of DoD contractor
personnel, an advanced education in the concepts, meth-
odologies and analytical techniques necessary for successful
management of programs/projects within complex organi-
zations. The curriculum focuses on leadership, problem
solving and decision making within the acquisition envi-
ronment utilizing case studies, teaming exercises, hands-on
applications, active participation and integrative exercises.
Lecture and laboratory tasks require the application of crit-
ical thinking to problem solving within notional and actual
situations. Student input includes civilians (officers) from
all DoD services and other federal agencies. The curricu-
lum is designed to provide graduates with the knowledge,
skills and abilities to manage and lead effectively in the
tederal government acquisition environment.

Competencies: Our graduates will:
1. Be effective managers of defense organizations.

2. Be effective participants in DoD policy making.
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3. be leaders and program managers in the DoD ac-
quisition system.

Requirements for Entry

Candidates for the program must have achieved the fol-
lowing: a baccalaureate degree with a minimum under-
graduate quality point rating (QPR) of 2.20; full certifica-
tion at Level II or higher in any discipline under the provi-
sions of the Defense Acquisition Workforce Improvement
Act (DAWIA) (or equivalent certification for non-DoD
personnel). In addition to institutional funding support,
students must also provide a command endorsement letter
of support from their command or home organization.

Entry Dates

April and October (dependent on sufficient demand)
Program Length

Eight Distance-Learning Quarters

Degree

The Master of Science in Program Management degree
requires:

e Completion of a minimum of 48 credit hours of
graduate-level courses, at least 12 which are at the
4000 level.

e Completion of an acceptable joint applied project,
with at least one advisor from the Graduate School
of Business and Public Policy.

e Approval of the candidate's program by the Dean,
Graduate School of Business and Public Policy.

Curriculum Sponsor

The Curriculum Sponsor is the Director, Acquisition Ca-
reer Management (DACM) in the Office of the Assistant
Secretary of the Army (Acquisition, Logistics and Tech-
nology). The curriculum satisfies the mandatory Level I11
Defense Acquisition University (DAU) in Program Man-
agement and provides numerous other DAU certifications
satisfying requirements of the Defense Acquisition Work-
force Improvement Act (DAWIA) and provides qualifying
training and education for critical acquisition positions.
(For those who have not already obtained certification in
the Test & Evaluation; Systems Engineering; and Manu-
facturing/Production, Quality Assurance career fields, this
program achieves Level II in these career fields, as well as
satisfying Intermediate Software Acquisition Management
(SAM 201)).

Typical Course of Study: Curriculum 836

Quarter 1
MN3001 (3-0)  Economics for Defense Managers
MN3302 (2-0)  Advanced Program Management

Quarter 2
MN3303 (4-0)  Principles of Acquisition and Contract
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MN4602 (2-0)

Management
Test and Evaluation Management

Quarter 3

MN3172 (3-0)  Resourcing National Security Policy and
Process

SE4011 (3-2)  Systems Engineering for Acquisition
Managers

Quarter 4

MN3309 (4-1)

MN3012 (3-0)

Acquisition of Embedded Weapon Sys-
tems Software
Communications Strategies for Effective

Leadership

Quarter 5

MN3384 (4-1)

Principles of Acquisition Production &
Quality Management

Quarter 6

MN4470 (4-0)

MN4474 (2-0)

Strategic Planning & Policy for the Lo-
gistics Manager
Organizational Analysis

MN4090 (0-6)  Joint Applied Project

Quarter 7

MN3155 (2-0)

MN4105 (3-0)

Financial Management for Acquisition
Managers
Strategic Management

Quarter 8

MN4307 (4-0)

Program Management Policy and Con-
trol

MN4090 (0-6)  Joint Applied Project

Educational Skills Requirements (ESR)
Program Management - Curriculum 836

1.
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Management Fundamentals: The graduate will under-
stand the theory of and have an ability to apply ac-
counting, economic, mathematical, statistical, manage-
rial and other state-of-the-art management techniques
and concepts to problem solving and decision-making
responsibilities as Department of Defense managers.
The graduate will have the ability to think creatively,
addressing issues and problems in a dynamic, challeng-
ing environment.

Advanced Leadership and Management Concepts: The
graduate will have the ability to apply advanced leader-
ship, management and operations research techniques
to defense problems. This includes policy formulation
and execution, strategic planning, defense resource allo-
cation, project leadership, cost benefit and cost effec-
tiveness analysis, federal fiscal policy, computer-based
information and decision support systems, and complex
managerial situations requiring comprehensive integrat-
ed leadership abilities.

Program Leadership and Management Principles: The
graduate will have an understanding of and will be able

to apply the principles, concepts, and techniques of
Program Leadership and Program Management to the
acquisition of major defense weapon systems. This in-
cludes the principles of risk management and tradeoff
decision analysis using Total Ownership Cost, schedule
and performance dynamics from a total life cycle man-
agement perspective.

. Program Management Policies: The graduate will have

an ability to formulate and execute Defense acquisition
policies, strategies, plans and procedures; an under-
standing of the policy-making roles of various federal
agencies of the Executive, Legislative and Judicial
branches of the Government, particularly the Depart-
ment of Defense (DoD), the General Accounting Of-
fice (GAO), Congressional committees, the Office of
Management and Budget (OMB); and an understand-
ing of the strategies necessary to influence policy devel-
opment and implementation.

. Systems Acquisition Process: The graduate will under-

stand the theory of and have an ability to lead program
teams and manage the systems acquisition process.
This involves the system life cycle process for require-
ments determination, research and development, fund-
ing and budgeting, procurement, systems engineering,
including systems of systems, test and evaluation, man-
ufacturing and quality control, integrated logistics sup-
port, ownership and disposal; the interrelationship be-
tween reliability, maintainability and logistics support
as an element of system effectiveness in Defense sys-
tem/equipment design; and embedded weapon system
software, particularly related to current policies and
standards, software metrics, risk management, inspec-
tions, testing, integration, and post-deployment soft-
ware support.

. Contract Management: The graduate will understand

the role of the contracting process within the acquisi-
tion environment including financial, legal, statutory,
technical and managerial constraints in the process.

. Business Theory and Practices: The graduate will have

an understanding of the business and operating philos-
ophies, concepts, practices and methodologies of the
defense industry with regard to major weapon systems
acquisition, particularly the application of sound busi-
ness practices.

. Government and Industry Budgeting and Financial Man-

agement: The graduate will have an understanding of
and an ability to apply the principles of government and
private organizational financing including corporate fi-
nancial structures, cost and financial accounting, capital
budgeting techniques, financial analysis, and Defense
financial management and budgeting processes to in-

clude the Planning, Programming, Budgeting Execu-
tion System (PPBES).

. Acquisition Workforce: The graduate will satisfy all re-

quirements of the Defense Acquisition Workforce Im-
provement Act (DAWIA) and mandatory Program
Management courses required by the Defense Acquisi-
tion University (DAU) at Levels I, II, and II1.



10.Ethics and Standards of Conduct: The graduate will
have an ability to manage and provide leadership in the
ethical considerations of defense acquisition, including
the provisions of procurement integrity, and to appro-
priately apply defense acquisition standards of conduct.

11.Analysis, Problem Solving and Critical Thinking: The
graduate will demonstrate the ability to conduct re-
search and analysis, and proficiency in presenting the
results in writing and orally by means of an applied pro-
ject and a command-oriented briefing appropriate to
this curriculum.

Curriculum Sponsor and ESR Approval Authority
836 U. S. Army ASA/ALT (DDACM)

Non-Degree Professional Development
Programs

The Graduate School of Business and Public Policy also

administers several non-degree professional development
programs consisting of both graduate education and pro-
fessional courses taught in residence or via distance learn-
ing modes. Below is a brief explanation of each program.

Advanced Acquisition Program (AAP) - Certifi-
cate in Program Management - Curriculum
211

Program Manager

John T. Dillard
Code GB/Dj, Ingersoll Hall, Room 336

(831) 656-2650, DSN 756-2650
jtdillar@nps.edu

Brief Overview

The Advanced Acquisition Program (AAP) is a 12-month,
part-time, distance learning graduate certificate program
that can also earn graduate credit toward NPS master's
degree programs. Designed for both the DoD acquisition
workforce and other professionals working with system
acquisition and program management processes, the Ad-
vanced Acquisition Program provides a flexible, on-site
alternative for education and Defense Acquisition Work-
force Improvement Act (DAWIA) Program Management
Level I1I certification. The AAP provides Acquisition
Professionals and those associated with the DoD acquisi-
tion process an education resource for achieving DAWIA
Level III Certification in Program Management with no
student travel. This program is funded by the student's
parent command, and is designed to accommodate profes-
sionals who are unable to travel away from the office for
weeks of education. Schedules are coordinated with spon-
soring commands, avoiding conflicts with major projects
and deadlines

GRADUATE SCHOOL OF BUSINESS AND PUBLIC POLICY (GSBPP)

The AAP is a three-phased graduate certificate program of
seven courses delivered over four NPS academic quarters.
While the three phases must be completed in sequence,
there is no requirement to complete them in the normal
one-year timeframe (four academic quarters). AAP is a
graduate-level program of in-depth acquisition and pro-
gram management education, earning successful students
19.5 graduate credit hours towards a master's degree. It
also provides DoD students with up to 195 hours of Con-
tinuous Learning under the USD (AT&L) Continuous
Learning Program (CLP), 31.5 Continuing Education
Units (CEU), 6.33 Business Credits toward the require-
ment for 24 for the GS-1102 series. The combined courses
are equivalent to Defense Acquisition University's

ACQ101, ACQ201, PMT250 and PMT352.
Requirements for Entry

A baccalaureate degree with above-average grades is de-
sired.

Entry Dates

At the beginning of any quarter throughout an academic
year (Jan, Apr, Jul, Oct).

Program Length
Four Quarters
Graduate Certificate Requirements

Requirements for the graduate certificate in program man-
agement are met by successful completion of all seven
courses. Graduate credit is obtained by maintenance of a
3.0 grade point average on a 4.0 scale. Should a graduate
of the Advanced Acquisition Program matriculate into the
Master of Business Administration degree program in the
Systems Acquisition Management (816) curriculum, or the
Master of Science in Program Management (836), gradu-
ate credit for AAP courses will be applied to the curricula
as appropriate.

Past Sponsors

U.S. Army Tank Automotive Command, Warren, MI;
U.S. Army Soldier Support Center, Natick, MA; U.S.
Navy Undersea Warfare Center, Newport, RI; U.S. Navy
Surface Warfare Center, Dahlgren, VA.

Program Phases

The program is administered with a phased approach:

e Phase I is a full-quarter distance-learning course taught
via VTC (6 hours in class per week) concentrating on
Acquisition and Program Management breadth. Stu-
dents who have completed ACQ101, 201, and
PMT250 can omit this phase.

e Phase IT is a series of five one-week courses (40 hours in
class per week) taught on-site at the command.

e Phase IIl is a full-quarter, distance-learning course
taught via VI'C (4 hours of class per week) concentrat-
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ing on Program Leadership through examination of
case studies from actual Defense systems, IPT exercises,
and application and written analysis of program man-
agement concepts.

Required Courses: Curriculum 211

Quarter 1

MN3331 (5-1)  Principles of Acquisition and Program
Management

Quarter 2 and 3

MN3361 (2-0)  Information Technology and Software
Acquisition Management
MN3362 (2-0)  Design Verification and System As-

sessment

MN3363 (2-0) Manufacturing and Quality Manage-
ment

MN3364 (2-0)  Business Financial Contract and Man-
agement

MN3365 (2-0)  Acquisition Logistics Management and

Program Sustainment

Quarter 4
MN4366 (4-0)  Program Management and Leadership

Acquisition Management Distance Learning
Program (AMDLP) - Curriculum 212

Program Manager

Walter E. Owen, D.P.A.
Code GB/On, Ingersoll Hall, Room 335

(831) 656-2048 or (636) 925-2982, DSN 756-2048

wowen@nps.edu
Brief Overview

The Naval Postgraduate School offers acquisition man-
agement distance education graduate acquisition courses
that satisfy certain Defense Acquisition University (DAU)
mandatory training requirements and Defense Acquisition
Workforce Improvement Act (DAWIA) requirements for
24 semester-hours of business subjects. These courses can
also be taken for continuing education that can lead to a
master's degree program. These courses are offered pri-
marily by video tele-education (VTE) distance learning
methods.

Requirements for Entry

Courses are offered to both military and federal civilians.
Undergraduate degree is preferred. Courses must be spon-
sored in full by a federal organization. Organizations in-
terested in sponsoring courses must have a standards-based
H.320- compatible system with a dial-up network capabil-
ity at 384KPS (3- ISDN lines). The NPS AMDLP pro-
gram manager can help arrange cost sharing partnerships
between various interested organizations. Contact the
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AMDLP program manager for more information and the
latest price list.

Available Program of Courses

NPS/DAU equivalent courses are listed in the below ma-
trix.

Advanced Principles of Defense Acquisition and Program
Management

DAU: ACQ101/201, PMT250

NPS: MIN3331 (5-1)

Available: Every quarter

Fundamental Principles of Defense Acquisition and Pro-
gram Management

DAU: ACQ101

NPS: MIN3221 (2-1)

Available: Every quarter

Advanced Principles of Defense Acquisition and Program
Management

DAU: ACQ201/PMT250

NPS: MIN3222 (3-0)

Available: Every quarter

Fundamental Principles of Government Acquisition and
Contracting

DAU: CON101

NPS: MIN3303 (4-0)

Available: Fall/Spring

Management Functions and Decision-making Techniques
Jfor Best Value Competitively Negotiated Contracts

DAU: CON202

NPS: MIN3315 (4-0)

Available: Fall/Spring

Examination of the Federal Government Legal Structure for
Contracts with Private Industry

DAU: CON210

NPS: MIN3312 (4-1)

Available: Winter/Summer

Concepts, Processes and Methods of Strategic Logistics Plan-
ning and Execution

DAU: LOG304

NPS: MIN4470 (4-0)

Available: Winter/Summer

Principles and Concepts of Production and Quality Man-
agement in Defense Acquisition

DAU: PQM101/201

NPS: MIN3384 (4-1)

Available: Fall/Spring



Management of Mission Critical Computer Resources In
defense Software Acquisition

DAU: SAM201

NPS: MIN3309 (4-0)

Available: Winter/Summer

Systems Engineering in the Defense Acquisition and Project
Management Environment

DAU: SYS5201

NPS: SE4011 (3-2)

Available: Fall/Spring

Management of Advanced Systems Engineering
DAU: SYS301

NPS: MIN4012 (2-2)

Available: Every Quarter

Test and Evaluation of Defense Weapon Systems
DAU: TST202/301

NPS: OS4601 (4-0)

Available: Winter/Summer

Army Cost Management Certificate (Resident
NPS Program) - Curriculum 213

Program Manager
Teresa (Terry) Rea
Code GB, Ingersoll Hall, Room 231A

(831) 656-7962, DSN

tmrea@nps.edu
Brief Overview

The Naval Postgraduate School offers this four-week resi-
dent graduate education program to prepare students to
support improved cost measurement, management, and
control efforts. The program of instruction provides 12
units of credit that may be applicable to further education
programs.

Requirements for Entry

Courses are offered to selected Army military and civilians.

Undergraduate degree is required.

For further information go to www.us.army.mil or contact
Cecile Bachelor, Special Assistant for Enterprise Cost
Strategy, Office of Deputy Assistant, Secretary of the Ar-
my for Cost & Economics, at (703) 692-7399 [DSN:
222-7399] or cecile.bachelor@us.army.mil.

Entry Dates
Ongoing basis.
Program Length

Four weeks.
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Graduate Certificate Requirements

Completion of the following four courses.

MN3352 Managerial Costing

Content: Cost measurement concepts and techniques of
cost analysis

Description: This course will explore the development and
use of cost information by managers. Its focus will be on
management applications and analyses rather than on
bookkeeping techniques and methodologies. The course
will examine accounting measurements and analyses that
provide relevant information for management decision-
making, operational control, and productivity improve-
ment. These internally-oriented processes are fundamen-
tally different from those used to comply with external
financial accounting requirements. The primary objectives
of the course are as follows: reinforce skills in reporting
and analyzing managerial accounting information; develop
experience in analyzing this information from the perspec-
tive of its various users, especially management; develop
the ability to identify and communicate relevant managen—
al accounting information; and develop an apprecmnon of
the usefulness and hmltanons of managerial accounting
information. Prerequisite: Department of Army approval
for enrollment.

Available: Winter and Summer quarters.

MN3353 Operations Management

Content: Fundamentals of design, management, and con-
trol of operational processes

Description: This course is about the fundamentals of
managing manufacturing and service operations and about
how DoD managers can effectively design and control op-
erational processes. Helping students understand the con-
cepts and techniques necessary for attaining a world-class
performance in manufacturing and service operations is the
main learning objective of this course. Analyzing and con-
tinuously improving enterprise-wide processes is critically
important for achieving such a performance and hence the
course will adopt a "process management” viewpoint while
addressing a variety of operational and strategic issues.
The course begins by introducing the operations function
and its "mission" in terms of cost, quality, speed, service,
and flexibility. Several exercises and cases are used here to
illustrate the concepts fundamental to process analysis,
including capacity, bottleneck, cycle time, and inventory,
and their implications to cost management. The book by
Goldratt, The Goal, is also discussed to provide a real-
world context to the variety of issues addressed in the
course, and to introduce the Theory of Constraints
(TOC). At this point the course will cover the topics of
capac1ty planning, inventory management, MRP/ERP and
project management. The course will end with an intro-
duction to supply chain management, a topic integrating a
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number of concepts covered earlier in the course. Prerequi-

site: MIN3352.
Auvailable: Winter and Summer quarters.

MN4354 Cost Control

Content: Control theory, practical examples of cost control
issues and solutions including cost benefit analysis and case
studies

Description: Provides an understanding of management
control, management control structures and processes and
how they are designed to control costs while also organiz-
ing work processes and motivating employees to work pro-
ductively. Course objectives are understanding of (i) man-
agement control principles and processes, (ii) the applica-
tion of cost management principles and processes, (iii) de-
fense management control process events and timing, (iv)
cost control and accounting data independence, (v) appli-
cation of case study method to study of management con-
trol and cost management, (vi) cost control dynamics in
budget execution, (vii) management and cost control re-
form initiatives and (viii) contemporary defense cost and
resource policy issues. Prerequisite: MN3353.

Available: Winter and Summer.

MN3355 Organizational Effectiveness for Cost
Managers

Content: Systems thinking, interpersonal communication,
listening, motivation, leadership, message framing, deci-
sion making, persuasion, power and social influence, and
negotiations

Description: This course teaches students to analyze, un-
derstand, and influence the organizations with which they
work. To do this, the course introduces psychological,
behavioral and communication principles that can be ap-
plied in organizations, with a focus on the introduction and
maintenance of cost management programs. Throughout
this course, we develop leadership skills and communica-
tion competencies, identify ways to increase individuals'
and groups' performance, and practice organizational anal-
ysis and problem solving. As a crucial component of this
process, we also explore social influence principles to work
more effectively with individuals and groups. The course
combines theoretical and practical knowledge to prepare
students for situations that commonly arise and give them
the tools to deal with unexpected or unusual real world
situations. Assignments and projects focus on applying
organizational principles to cost management in the Dept.

of Defense. Prerequisites: MIN4354.
Auvailable: Spring and Fall.
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Army Cost Management Certificate (DL) - Cur-
riculum 214

Program Manager
Teresa (Terry) Rea
Code GB, Ingersoll Hall, Room 231A

(831) 656-7962, DSN
tmrea@nps.edu

Brief Overview

The Naval Postgraduate School offers this four-course
distance learning graduate education program to prepare
students to support improved cost measurement, manage-
ment, and control efforts. The program of instruction is
completed in two academic quarters and provides 12 units
of credit that may be applicable to further education pro-
grams.

Requirements for Entry

Courses are offered to selected Army military and civilians.
Undergraduate degree is required.

For further information go to www.us.army.mil or contact
Mr. Peter Kim, Special Assistant for Enterprise Cost
Strategy, Office of Deputy Assistant, Secretary of the Ar-
my for Cost & Economics (DASA-CE).

(703) 692-7399 [DSN: 222-7399]; pe-

ter.s.kim@us.army.mil

Entry Dates

Ongoing basis.

Program Length

Two quarters.

Graduate Certificate Requirements

Completion of the following four courses.

MN3352 Managerial Costing

Content: Cost measurement concepts and techniques of
cost analysis

Description: This course will explore the development and
use of cost information by managers. Its focus will be on
management applications and analyses rather than on
bookkeeping techniques and methodologies. The course
will examine accounting measurements and analyses that
provide relevant information for management decision-
making, operational control, and productivity improve-
ment. These internally-oriented processes are fundamen-
tally different from those used to comply with external
financial accounting requirements. The primary objectives
of the course are as follows: reinforce skills in reporting
and analyzing managerial accounting information; develop
experience in analyzing this information from the perspec-



tive of its various users, especially management; develop
the ability to identify and communicate relevant manageri-
al accounting information; and develop an appreciation of
the usefulness and limitations of managerial accounting
information. Prerequisite: Department of Army approval
for enrollment.

Auvailable: Per sponsor requirements.

MN3353 Operations Management

Content: Fundamentals of design, management, and con-
trol of operational processes

Description: This course is about the fundamentals of
managing manufacturing and service operations and about
how DoD managers can effectively design and control op-
erational processes. Helping students understand the con-
cepts and techniques necessary for attaining a world-class
performance in manufacturing and service operations is the
main learning objective of this course. Analyzing and con-
tinuously improving enterprise-wide processes is critically
important for achieving such a performance and hence the
course will adopt a "process management” viewpoint while
addressing a variety of operational and strategic issues.
The course begins by introducing the operations function
and its "mission" in terms of cost, quality, speed, service,
and flexibility. Several exercises and cases are used here to
illustrate the concepts fundamental to process analysis,
including capacity, bottleneck, cycle time, and inventory,
and their implications to cost management. The book by
Goldratt, The Goal, is also discussed to provide a real-
world context to the variety of issues addressed in the
course, and to introduce the Theory of Constraints
(TOC). At this point the course will cover the topics of
capac1ty planning, inventory management, MRP/ERP and
project management. The course will end with an intro-
duction to supply chain management, a topic integrating a
number of concepts covered earlier in the course. Prerequi-

site: MIN3352.
Available: Per sponsor requirements.
MN4354 Financial Analysis and Cost Management

Content: Control theory, practical examples of cost control
issues and solutions including cost benefit analysis and case
studies

Description: Provides an understanding of management
control, management control structures and processes and
how they are designed to control costs while also organiz-
ing work processes and motivating employees to work pro-
ductively. Course objectives are understanding of (i) man-
agement control principles and processes, (ii) the applica-
tion of cost management principles and processes, (iii) de-
fense management control process events and timing, (iv)
cost control and accounting data independence, (v) appli-
cation of case study method to study of management con-
trol and cost management, (vi) cost control dynamics in
budget execution, (vii) management and cost control re-

GRADUATE SCHOOL OF BUSINESS AND PUBLIC POLICY (GSBPP)

form initiatives and (viii) contemporary defense cost and
resource policy issues. Prerequisite: MN3353.

Available: Per sponsor requirements.

MN3355 Organizational Effectiveness for Cost
Managers

Content: Systems thinking, interpersonal communication,
listening, motivation, leadership, message framing, deci-
sion making, persuasion, power and social influence, and
negotiations

Description: This course teaches students to analyze, un-
derstand, and influence the organizations with which they
work. To do this, the course introduces psychological,
behavioral and communication principles that can be ap-
plied in organizations, with a focus on the introduction and
maintenance of cost management programs. Throughout
this course, we develop leadership skills and communica-
tion competencies, identify ways to increase individuals'
and groups' performance, and practice organizational anal-
ysis and problem solving. As a crucial component of this
process, we also explore social influence principles to work
more effectively with individuals and groups. The course
combines theoretical and practical knowledge to prepare
students for situations that commonly arise and give them
the tools to deal with unexpected or unusual real world
situations. Assignments and projects focus on applying
organizational principles to cost management in the Dept.
of Defense. Prerequisites: MN4354.

Auvailable: Per sponsor requirements.

GSBPP Courses

GB Courses (MBA Program)

GB1000 Quantitative Skills for Graduate Management Stud-
ies (0-3) Winter/Summer

This course is intended to help prepare students for graduate stud-
ies in defense management. It is administered online in three mod-
ules: quantitative skills, statistics and spreadsheets. The objective is
to reduce your difficulties with quantitative tools in your core cours-
es, and allow you to focus on subsequent course materials.

GB2000 MBA Group Meetings (0-2) Winter/Summer

GB3010 Managing for Organizational Effectiveness(4-0)
Winter/Summer

Organizations, including defense organizations, are complex, pur-
posive, open systems. As open systems, they face challenges of ex-
ternal adaptation and effectiveness and of internal coherence and
efficiency. Our purpose is to understand the structures and process-
es that make up organizations in order to appreciate how they suc-
ceed and why they falter or fail. Our focus is on organizational
diagnosis, which requires us to apply relevant theories to evaluate
organizational performance. To do this, we will examine topics that
include: organizational structure, motivation and reward systems,
organizational culture, power and conflict, effective teams, and the
leadership characteristics involved in effectively managing today's
organizations. Although these topics are relevant to all organiza-
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tions, we will pay special attention to their application in the con-
text of the DoD and military organizations. Prerequisite: Enroll-
ment in GSBPP Degree Program.

GB3012 Communication for Managers (3-0) Win-
ter/Summer

This course provides DoD and international military officers and
civilians with the communication strategies and skills to manage
and lead in the dynamic DoD environment. Instruction focuses on
assessing various communication models, making strategic media
choices, writing effective informative documents, developing asso-
ciates' communication competencies through various feedback
roles, and giving lucid briefings. Prerequisite: GB3010; Open to
MBA students, or by consent of instructor.

GB3013 Problem Analysis & Ethical Dilemmas (0-2) Win-
ter/Summer

The objective of the Problem Analysis and Ethical Dilemma
(PAED) seminar is to provide an introduction to applied analytic
decision making involving complex issues and applied ethical di-
lemmas in a wide variety of seemingly chaotic situations. Problem
analysis and ethical dilemmas are two topics that are relevant in a
variety of organizational settings. Thus, an essential part of a pro-
fessional's education is the identification of issues, the analysis
among alternatives, consideration of the implications and conse-
quences of alternatives, and making a decision that confronts the
specific issue at hand, is timely, and ethical. Analysis of problems is
a vital competence for leaders in arriving at a decision that may
affect their command, the local environment, and even the course
of future events. Ethical dilemmas are those unclear situations that
seem to have a series of diverse, chaotic variables and where having
the facts is not enough. Facts may not take in values, rightness,
culture, moral up-bringing, or even religious convictions. This sem-
inar provides an orientation to the process of awareness, identifica-
tion, contemplation and reflection, consideration of alternative
actions, and decision making when presented with an unclear situa-
tion. Prerequisite: Open to MBA students, or by consent of in-
structor.

GB3014 Ethics for Public Managers (1-0) Winter/Summer
An introduction to problem analysis and moral reasoning in the
context of business, commerce, and government service. Ethics is
distinguished from routine requirements of legal compliance by
emphasizing how classical forms of moral reasoning (such as utili-
tarianism, and the ethics of duty) can address and help resolve prac-
tical problems and case studies drawn from recent practice about
which the law itself is largely silent. Free enterprise conceptions of
profit-making are compared with government and public service
conceptions of acquisition and contracting. Enrollment limited to
30 students per course section. Written assignments and final exam
required. Five weeks of instruction (10 hours: 1-0). Prerequisite:
none.

GB3020 Fundamentals of Information Technology (3-0)
Winter/Summer

Successful organizations in today's Information Age are more de-
pendent than ever on information technology (IT). This course
provides business students and other non-IT majors a broad over-
view of computer technology, information systems, data-
base/knowledge management, networks and information security.
The course focuses on IT as a tool to support business processes
throughout an organization, regardless of functional specialty. The
study of principles and theory is combined with hands-on laborato-
ry exercises to improve both IT literacy and competency. The
knowledge and skills acquired will make the students more effective
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IT users and help them recognize opportunities where the applica-
tion of I'T solutions can provide a strategic advantage. Prerequisite:
Enrollment in the MBA Degree Program; Open to MBA stu-
dents, or by consent of instructor.

GB3030 Marketing Management (3-0) Fall/Spring

Focuses on managerial skills, tools and concepts required to pro-
duce a mutually satisfying exchange between consumers/users/
organizations and providers of goods, services and ideas. Emphasis
on understanding the marketplace, individual parts of the market-
ing program (product, pricing, distribution and communication),
and strategic formulation (orientation, target segmentation, posi-
tioning). Prerequisite: Enrollment in the MBA Degree Program;
Open to MBA students, or by consent of instructor.

GB3031 Acquisition Management for International Stu-
dents (3-0) Fall/Spring

This is the MBA core acquisition course for MBA international
students in non-acquisition curricula. It introduces principles of
public procurement management by examining acquisition policy
issues, management strategies, contracting decisions, and contract
management processes. Major international procurement models
and systems will be introduced, including the US Federal Acquisi-
tion Regulation, Transparency International's Integrity Pacts, the
UN Model Law on Procurement, the EU Public and Defense Pro-
curement Directives, the World Bank Procurement and Integrity
Guidelines, and the World Trade Organization Agreement on
Government Procurement. Concepts, strategies and tools for plan-
ning, organizing, staffing, directing and controlling acquisition
programs are examined. Acquisition topical areas include: anti-
corruption measures, acquisition planning, the competition re-
quirements, source selection, risk management, quality assurance,
protests, transparency and publicity mechanisms, research and de-
velopment, and contracting management. While the US defense
acquisition system may be examined for comparative purposes, the
major emphasis through case studies and readings is on interna-
tional perspectives and issues. Another major emphasis of the
course is on Foreign Military Sales (FMS) and the application of
international procurement law concepts to the FIMS process. Pre-
requisite: None.

GB3040 Managerial Statistics (4-0) Fall/Spring

GB3040 is an introduction to the science and art of converting data
into information for managerial and policy analysis. This course
focuses on the descriptive and inferential statistical concepts useful
for conducting basic managerial and policy analysis. Topics include
measurement scales, descriptive statistics for quantitative and quali-
tative data, basic probability concepts and distributions, sampling
theory and sample design, sampling distributions, point and inter-
val estimation, hypothesis testing, goodness-of-fit tests, contingen-
cy table tests, correlation analysis, and multiple regression analysis.
Excel statistical tools will be utilized for data analysis and presenta-
tion. Follow-on courses in GSBPP will build on the statistical
foundations in GB3040. Prerequisites: College algebra and
knowledge of Excel. Open to MBA students, or by consent of

instructor.

GB3041 Analytical Tools for Managerial Decisions (4-0)
Fall/Spring

GB3041 continues the development and understanding of the
analytical process and the role of analysis in business. Building on
skills from GB3040, students will expand their ability to formulate
problems and identify solution methods. Topics and tools covered
in GB3041 include sampling theory and sampling design strategies,
survey methods, observational studies and experimentation, meas-



urement scales, process quality control, time series smoothing
methods, probabilistic and risk analysis, assessing the implications
of modeling assumptions, and presenting analyses in clear, compre-
hensive and convincing format. Prerequisite: GB3040.

GB3042 Operations Management (4-0) Winter/Summer
This course provides an overview of operations in military and
commercial systems. The course has three sections: (1) Creating
processes, including a survey of process types, capacity planning,
and service system design; (2) Controlling processes, including
MRP/ERP systems and the role of information; and (3) Coordi-
nating processes, including inventory management, purchasing, and
supply chain management. Prerequisite: None.

GB3050 Financial Reporting and Analysis (4-0) Win-
ter/Summer

This course covers theory, concepts, and practices underlying finan-
cial Accounting and Financial Reporting. The conceptual structure
underlying the reporting of economic events in the form of the
balance sheet, the income statement, and the statement of cash
flows is first presented. Accounting recognition and measurement
issues surrounding revenues, expenses, assets, liabilities and equity
are introduced and analyzed. Finally, different forms of financial
analysis based on financial report information are addressed.
Throughout the course, emphasis is placed on the manager or user
perspective. Attention is given to the federal government financial

reporting model and standards. Prerequisite: Enrollment in the
GSBPP Degree Program.

GB3051 Cost Management (3-0) Fall/Spring (DL)

This course introduces students to cost management concepts and
theories which are used by managers to make decisions on the allo-
cation of financial, physical, and human resources to achieve strate-
gic as well as short-term organizational goals and objectives and
evaluate performance using financial and non-financial measures.
The course is designed for those having a prior course in financial
reporting and analysis or financial accounting. Cost management
includes traditional tools and techniques such as cost behavior for
decision making, activity costing, cost allocation, and standard

costing. Prerequisite: GB3050.

GB3070 Economics of The Global Defense Environment (4-
0) Winter/Summer (DL)

This course develops the fundamental tools of microeconomics and
macroeconomics, and applies them to defense management and
resource allocation. The course centers on defense applications of
economic theory. Topics covered include: defense and the macro
economy; markets and their interactions with defense acquisition
and contracting; national security implications of globalization; and
efficiency in defense decision making. Prerequisite: MA2XXX
College algebra or equivalent.

GB3510 Defense Financial Management Practice (3-0)
Fall/Spring

This course is designed for MBA students and presumes the stu-
dent has a foundation including the PPBE system and Congres-
sional Authorization and Appropriation processes. This course
concentrates on financial management practices within DoD as
distinct from policy and budgeting theory. The course covers the
actors and activities and mechanics of building and defending
budgets. It covers funding mechanisms for programs and activities,
addressing the proper use and management of appropriated, reim-
bursable, and revolving funds. Basic principles of fiscal law are ex-
plored. It then addresses financial management and stewardship
topics including budgetary accounting, management of cost drivers,
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the relationship between comptrollership and contracting, and
internal controls. Contemporary financial management issues are
discussed. Exercises and case studies are used to develop the stu-
dents' ability to apply financial management concepts to real life
situations. Prerequisite: GB4053 or permission of the instructor.

GB4014 Strategic Management (4-0) Fall/Spring

Strategic Management entails the establishment of an organiza-
tion's direction and the implementation and evaluation of that
direction in view of the organization's external environment and its
internal capabilities. The principal aim of this course is the transfer
and adaptation of the principles of business strategic management
to the Department of Defense and other government agencies. In
previous courses, students concentrated on the functional elements
of management (e.g., accounting, finance, acquisition, logistics,
contracting, etc.). This course addresses the challenges of setting
direction and implementing strategies for the total system or whole
organization. Cases and approaches from the public and private
sectors enable students to develop the knowledge, skills, and abili-
ties to strategically think, plan, and manage. Prerequisite: GB3010,
GB3012.

GB4015 Management of Change (3-0) Winter/Summer

This course recognizes and describes the dilemmas inherent in any
effort to change a human system. Emphasis is placed on strategies
and technologies for planning, managing, and implementing
change. The course emphasizes approaches to planning and man-
aging change that reflect the complexity of organizations comprised
of several interdependent systems--technology, structure, task,
culture, and people. The course is application-oriented and intend-

ed to enhance skill development. Prerequisite: GB4014.

GB4021 Strategic Management of IT (3-0) Spring/Fall

The management of Information Technology (IT) within the gov-
ernment and corporate environments has become a function that is
shifting from the traditional IT management structure to the Gen-
eral Manager. In today's environment, it is imperative to under-
stand the importance of and unique issues related to technology.
Network Centric Warfare has been deemed mission critical to the
success of the military now and in the future. This course provides
the student with a general understanding of the key components
and underlying concepts related to the valuation of technology
within organizations. Topics include e-business, e-government,
strategic outsourcing, software make vs. buy decisions, business
process, re-engineering with technology, and the impacts of tech-
nology on force transformation. The course is not intended to be
focused on the technical aspects of technology, but rather on the
impact of technology on the manner in which DoD organizations
function. Prerequisite: GB3020 or consent of instructor.

GB4043 Business Modeling and Analysis (3-0) Win-
ter/Summer

This course introduces mathematical modeling for a sound concep-
tual understanding of the decision-making process. This course
familiarizes the students with applications, assumptions, and limita-
tions of the quantitative methods in modeling. It focuses on the
development of mathematical and spreadsheet models, the verifica-
tion of those models, sensitivity analysis of the solutions generated
from a model, and the implementation of those solutions. Some of
the topics covered include linear programming, non-linear and
integer programming, simulation, and forecasting. The process of
modeling and particular modeling tools are applied to business
problems in finance, acquisition, logistics and manpower planning.
Prerequisite: GB3040 and GB4071.
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GB4044 Defense-Focused Managerial Inquiry (3-0)
Fall/Spring

Fundamentally, this is a course in thinking critically and analytical-
ly. It is also a unique, practical opportunity for students to develop a
research question, methodology, and proposal for their MBA pro-
ject or master's thesis. Indeed, many students can expect to com-
plete the initial stages of their MBA project or thesis by fulfilling
the course requirement for a team-based research report. As
Cooper and Schindler write: “Research is any organized inquiry
carried out to provide information for solving problems. Business
research is a systematic inquiry that provides information to guide
business decisions. This includes reporting, descriptive, explanato-
ry, and predictive studies. The managers of tomorrow will need to
know more than any managers in history. Research will be a major
contributor to that knowledge. Managers will find knowledge of
research methods to be of value in many situations. They may need
to conduct research either for themselves or for others. As buyers of
research services, they will need to be able to judge research quality.
Finally, they may become research specialists themselves.” Punch
prefers to describe research as “organized common sense,” since it
“supports the idea that good research is within the grasp of many
people.” In this way, we can “simplify the more technical aspects of
research methods, and enhance understanding, by showing the
logic behind them.” This course similarly seeks to examine the logic
of research methods--recognizing that these methods may differ
across disciplines and subspecialties--rather than focus on detailed
models or procedures that may hold little meaning for the military's
managers. It is not a course in rules or required steps; rather, it is a
course in understanding the principles, concepts, and range of
techniques that define the craft of research. Prerequisite: None.

GB4052 Managerial Finance (3-0) Fall/Spring

This course provides an overview of the basic concepts and princi-
ples of financial management in the private sector and its implica-
tion on government contracting. It is designed to provide insights
into the financial decision- making process encountered by com-
mercial enterprises. The major emphasis is on financial environ-
ment, risk and return analysis, valuation models, cost of capital
determination, optimal capital structure, and short-term and long-
term financing. Prerequisite: GB3050.

GB4053 Defense Budget and Financial Management Policy
(4-0) Winter/Summer

This course analyzes the resource requirements process within the
Department of Defense (DoD) and in the executive and legislative
branches of the federal government. It begins with a summary of
the current threat situation and potential changes to it. Once the
threat is defined, the study of the resource allocation process to
meet the threat begins. The course covers the resource planning
and budgeting processes of the Department of the Navy, DoD and
the federal government. It includes the politics of executive and
congressional budgeting, and DoD budget and financial manage-
ment processes and procedures including budget formulation and
execution. It also includes analysis of the Planning, Programming,
Budgeting Execution System (PPBES) used by DoD to plan,
budget and implement national defense resource management poli-
cy and programs. Other areas included are budget process and fiscal
policy reform and the dynamics of internal DoD competition for
resources. Executive and congressional budget processes are as-
sessed to indicate how national security policy is resourced and
implemented through the budget process. Spending for national
security policy is tracked from budget submission through resolu-
tion, authorization and appropriation. Budget formulation, nego-
tiation, and execution strategies are evaluated to indicate the dy-
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namics of executive-legislative competition over resource allocation
priorities. Supplemental appropriation patterns and current year
budget execution patterns and problems are also considered. Pre-
requisite: GB3010 and GB3070, or GB4070.

GB4070 Energy Economics (4-0) Spring

This is an applied economics course in which microeconomic anal-
ysis will be applied to energy-related phenomena. The course be-
gins with an introduction to basic microeconomic theories and
tools, including the forces driving supply, demand, and market
equilibrium. With these tools, the student will explore the funda-
mental issues surrounding the economics of energy production and
use, and how government intervention, both at the domestic level
and at the international level, influences energy markets. Specific
attention is paid to the ways in which energy is similar and dissimi-
lar to other goods and services that are traded in the economy.
Throughout the course, emphasis will be placed on the practical
application of economic theories and concepts to important public
policy issues. The defense department is the largest consumer of
energy in the federal government, and this course will equip stu-
dents to be better stewards of energy resources. Prerequisites: None.

GB4071 Economic Analysis and Defense Resource Alloca-
tion (4-0) Fall/Spring

Develops the tools and techniques of economic efficiency to assist
public sector decision makers in analyzing resource allocation in
government activities. Focuses on developing the principles of cost-
benefit analysis (CBA) and cost-effectiveness analysis (CEA).
Stresses the application of CBA and CEA to specific investment
projects, programs and policies in the federal government, especial-
ly in the Department of Defense. Prerequisites: GB3070 or
GB4070.

GB4090 MBA Project (0-6) Winter/Summer
MBA Project. Prerequisite: Open to MBA students, or by consent
of instructor.

GB4210 Knowing Management (3-0) Fall/Spring

Online course. This elective course on knowing management inte-
grates theory with practice to help prepare current and future lead-
ers to manage knowledge and lead knowers in learning organiza-
tions. Knowing refers to knowledge in action, and is concerned
with activities (e.g., decision, behaviors, work) in the organization.
Using emerging knowledge-flow theory as its intellectual base, the
theoretical part of the course helps professionals understand how
knowledge is both critical and unique, and equips them to design
effective knowledge management (KM) programs around
knowledge flows. Using real-time cases for group critique, the
problem-based learning part of the course examines a diverse set of
KM programs in operation today, and offers both principles for and
experience in identifying strengths and weaknesses. Students also
select new or operational KIM programs for evaluation, and work
individually as consultants to assess and redesign them based on
knowledge flows. This asynchronous (e.g., Web-based) course
offers opportunities for cutting-edge graduate education beyond the
classroom. Prerequisites: GB3020, IS3301, IS3302 or by consent of

instructor.

GB4410 Logistics Engineering (4-0) Winter/Summer

The concept of integrated logistics support in the design and
maintenance of weapon systems. Operational requirements, relia-
bility, system maintenance concept, functional analysis, life cycle
costs, logistics support analysis, systems design, test and evaluation,
production, spare/repair parts management are discussed. This
course also covers topics in logistics information technology, inven-



tory management culture and commercial-sector best practices for
military. Case studies include logistics life-cycle cost, reliability and
readiness analysis for major weapon systems. Prerequisite: GB3042
or equivalent.

GB4420 Technology and Information Systems for Logistics
and Operations (3-0) Fall/Spring

Overview of the use and value of information systems and technol-
ogy applied to logistics and operations management. ~Examines
the cost-benefit analysis of technology, and the evaluation of tech-
nological alternatives. Surveys commercial software available to
facilitate logistics and operations management, including enterprise
resource planning systems. Explores typical difficulties confronted
when implementing technological solutions. Prerequisite: None.

GB4430 Defense Transportation System (4-0) Win-
ter/Summer

This course examines how the Defense Transportation System
supports the DoD mission, including the responsibilities of US-
TRANSCOM and its Transportation Component Commands,
CONUS transportation and strategic lift, as well as institutional
constraints and other managerial issues. Prerequisite: None.

GB4440 Simulation Modeling for Management Decision
Making (4-0) Winter/Summer

Modeling and risk analysis for managerial decision making. Case
studies of simulation modeling applications to weapon system ac-
quisition, logistics, transportation, distribution, communications
and production systems. Prerequisite: GB3040 or other introducto-
ry probability and statistics (may be taken concurrently).

GB4450 Logistics Strategy (4-0) Fall/Spring

DAU Equiv: LOG 304. This is the logistics capstone course. The
course explores and analyzes the concepts, processes and methods
of strategic planning and execution emphasizing aggressive proac-
tive techniques to ensure maximum logistics influence on major
weapon systems acquisition as well as optimum life cycle manage-
ment of fielded systems. Cultural constraints of the current logis-
tics environment and how to succeed in it is a significant focus of
the course. The course examines and analyzes key opportunities for
maximum logistics influence in requirements, development, con-
tracting, test and evaluation, reliability, and maintainability as well
as financial management and communications. The course features
logistics management relevance to service roles and missions. The
course employs lectures, guided discussions, case studies, role-
playing, panel discussions, and lessons learned in the DoD acquisi-
tion environment. For the final examination project, the class is
divided into teams and produces a comprehensive strategic plan for
logistics for a fictitious major program. Prerequisite: GB3051 and
GB4052; recommend GB3510 unless enrolled in the MBA Energy

Program.

GB4460 Logistics Risk Assessment and Control (4-0)
Fall/Spring

This course addresses the risk assessment and control issues that are
inherent in most logistics decisions. Risk control topics include
Safety Stock, Safety Capacity and Safety Lead Time, as well as
Statistical Process Control. Risk assessment and valuation topics
include Portfolio Selection, Real Options and Value-At-Risk.
Monte Carlo Simulation will be used as a primary tool for assessing
risk, and will be contrasted with Discounted Cash Flow approach-
es. Students should also develop an understanding of the theoretical
underpinnings of risk assessment through a comparison of prescrip-
tive versus descriptive (e.g., Prospect Theory) approaches to the
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study of risk judgments. Prerequisites: GB3040, and GB3042 or

permission of instructor.

GB4480 Supply Chain Management | (4-0) Fall/Spring

This course is designed to provide an introduction to supply chain
management Change Description (SCM). A supply chain is a net-
work of organizations that supply and transform materials, and
distribute final products to customers. Supply chain management is
a broadly defined term for the analysis and improvement of flows of
material, information, and money through this network of suppli-
ers, manufacturers, distributors, and customers. SCM also plays a
vital role in the military operations. The objective of SCM is to
deliver the right product to the right customer at the right time.
SCM emphasizes inventory-service level tradeoffs across the chain
of players that, together, provide the product to a customer. Logis-
tics has traditionally focused on materials issues within and down-
stream from the factory while SCM looks at the entire network of
players, both up and down stream, and perhaps has more of an
emphasis on information flows through the network. Logistics has
traditionally been considered a more tactical topic while SCM has
risen to prominence in recent years for addressing strategic aspects
of product distribution. Ultimately, logistics and SCM activities are
concerned with coordinating demand and supply. Common ele-
ments in that coordination are the management of materials (in-
ventories), the location of materials (warehouses), and the move-
ment of materials (transportation). As part of the coordination, an
analyst must consider product and process designs as well as infor-
mation flows between various players in the networks. These ele-
ments form the basis of this course. The two main objectives of this
course are to help students understand: (1) the fundamental con-
cepts and techniques necessary for attaining a world class perfor-
mance in supply chain management, and (2) how these concepts
and techniques can be applied to design, plan and operate supply
chains supporting military operations. Prerequisites: GB3042 or
permission from instructor.

GB4490 Special Topics in Supply Chain Networks (4-0) Fall
This course focuses on conceptual understanding of the Supply
Chain Networks for decision-making. The course builds the
knowledge for identifying distribution and transportation networks
and to optimize it using advanced analytical tools. To incorporate
the bigger picture of network optimization problem, the course
includes real applications in private sector as well as in military and
non-governmental organizations. This is done with the analysis and
discussion of articles of diverse applications such as (1) Ammuni-
tion requirement planning for the Canadian army; (2) Elkem (a
Norwegian company) redesigning its supply chain using optimiza-
tion; (3) SCM at the USCG repair and supply center; (4) Location
of disaster recovery centers in Florida County.

GB4510 Strategic Resource Management (4-0) Win-
ter/Summer

The objective of this course is to integrate business analysis, finan-
cial analysis, and strategic analysis in solving complex management
problems involving the allocation of scarce resources to achieve
overall organization objectives. Resources here are not limited to
financial resources but also include human and physical resources.
The course will make use of a wide variety of management tools
such as value chain analysis, competitive strategy, market position-
ing, supply chain management, activity analysis, target costing, cost
of quality, and business process improvement techniques. Prereq-
uisites: Completion of GB4530 Management Control Systems or
permission of instructor.
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GB4520 Internal Control & Audit (3-0) Fall/Spring

This course provides an introduction to the objectives of and activi-
ties related to internal control and audits, including design and
evaluation of internal controls, auditing standards, audit reports,
audit evidence, and audit tests. The course includes an overview of
audits of financial reports and records and of government opera-
tions, with attention given to Government Auditing Standards.
Prerequisite: GB3051, Management Accounting.

GB4530 Management Control Systems (4-0) Spring/Fall
Overview of internal controls processes. Study of the design, im-
plementation, and evaluation of management planning and control
systems in Navy and Defense organizations with comparisons to
large, complex private sector organizations. Specific topics include
the need for planning and control, strategic planning, the resource
allocation process, organization of the management control func-
tion, measurement of inputs and outputs, budgeting, reporting, and
performance evaluation. Prerequisite: GB3051.

GB4540 Conrad Seminar (2-0) Winter/Summer

This course provides DoD military officers with an awareness of
real life implementation of the education they have received in the
(MBA (FM) curriculum). There are lectures on the Budgeting
process and pending changes thereto, and an exercise in taking a
hypothetical budget reduction, . Senior level guest speakers from
the Department of the Navy and Department of Defense discuss
current Financial Management issues with the students. and five
VTCs originated in the Pentagon by FMB, Director of Navy Re-
source Requirements (N-8), Resource Director for the JCS (J-8),
ASN(FM&C) Counsel (FMC), Director of Navy Budget (N-82)
and Graduates presently in their "Pay Back" tour. There is also an
Air Force Cohort which covers about 40% of their course and ad-
dressing Air Force "Unique" processes and paralleling the frame-
work of the Navy/Marine Cohort. Sixty percent of the Air Force
course is jointly conducted with the Generic part of the Na-
vy/Marine allowing for more Joint education. International Stu-
dents are welcomed to participate as an elective. This course is
graded pass/ fail. Prerequisite: GB3510.

GB4550 Advanced Financial Reporting (4-0) Win-
ter/Summer

This course explores both underlying theory and practical applica-
tions of financial reporting and analysis. The course builds on fi-
nancial reporting foundations presented in an introductory course
and on basic concepts covered in auditing, economics, and finance
courses. The course first develops an understanding of alternative
accounting measurements, and then examines how alternative ac-
counting policies are selected in a dynamic financial reporting envi-
ronment that includes owners; creditors; employees; professional
analysts; portfolio managers; and regulatory agencies. Finally, the
course will determine how best to communicate financial perfor-
mance and financial position to decision makers, users, and manag-
ers. Prerequisites: GB3051, GB4052, GB3510.

GB4560 Defense Financial Management (3-0) Fall/Spring

This course focuses on the competencies required of a Defense
Financial Manager. It examines the diverse concepts, theories, and
practices addressed in numerous specialty courses and ties them
together in the framework of Defense Financial Management. The
areas of coverage include: the Government Resource Management
Environment, the Defense Resource Management Environment,
Personnel Management, Manpower Management, Management

and Internal Controls, Fiscal Law, the Planning, Programming,
Budgeting Execution System (PPBES), Cost and Economic Anal-
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ysis, Business Management Process Improvement, Accounting,
inance, and Auditing. Prerequisite: None.
F; , and Auditing. Prerequisite: N

GB4570 Advanced Finance (2-0) As Required

This course is designed to provide insights into advanced topics in
financial decision making process encountered by commercial en-
terprises. Major topics covered include long-term financing, lease
financing, optimal capital structure determination, dividend policy,
security issues and refunding, risk analysis and real options, deriva-
tives and risk management. Prerequisite: GB4052.

GB4580 Modeling for Planning and Control (3-0)
Fall/Spring

Study of sophisticated analytical methods for various cost, policy
and decision scenarios in DoD and other organizations. Emphasis
is on developing analytical methods as decision support tools, with
available computer software as computational aids. Major topics
include regression, learning curve, Monte Carlo simulation, and
time series models. Prerequisite: GB4043.

GB4999 Elective (4-0) Fall/Spring
Elective course to be selected by student with approval by academic
associate.

GE Courses (EMBA Program)

GE3010 Organizations As Systems and Structures (3-0)
Winter/Summer

GE3010 Organizations As Systems and Structures (3-0) Win-
ter/Summer Open to EMBA DL students only. Defense organiza-
tions are purposive systems comprising tasks and technologies,
vertical and lateral coordination structures and processes, reward
systems, and individual motivation. This course prepares leaders to
understand the organizational system components and their rela-
tionships: inputs (e.g., environment, history), design factors (i.e.,
people, task, structure, culture) and outputs/outcomes (e.g.,
productivity, satisfaction, growth). A primary focus is on the organ-
izational level of analysis and includes such topics as environment,
hierarchy and structural configuration, with special emphasis on the
context and organization of DoD. Applications and cases address
command and control, joint task forces and network centric opera-
tions with attention to organizational theory and design tradeofts.
Prerequisite: None.

GE3011 Management of Teams (2-0) Winter/Summer

Open to EMBA DL students only. Teams are a building block of
today's organizations. Teams are evident throughout DoD in such
forms as operational squads, integrated product teams (IPTs),
R&D innovation teams, and Joint Task Forces. The course exam-
ines the differences between groups and teams, between leader-
managed and self-managed teams, between virtual and face-to-face
teams, and between effective and ineffective teams. Analysis of
effective teams include such issues as team dynamics, decision mak-
ing, rewards, commitment, and the management of conflict (inter-
personal, intra-team, and inter-team) in which power, influence
and negotiation play central parts. Prerequisite: None.

GE3031 Principles of Acquisition Management (3-0) As
Required

Open to EMBA students only. This course introduces the funda-
mental principles of public and private sector acquisition manage-
ment by examining current acquisition policy issues, strategies,
contractual decisions, and program management concepts. The
aspects of planning, organizing, staffing, directing and controlling
efforts within a risk managed process will be examined. Acquisition



functional areas addressed in this course include: logistics, test and
evaluation, systems engineering, manufacturing management, qual-
ity assurance, funds management, budgeting, research and devel-
opment, and contracting management. Prerequisite: None.

GE3042 Operations Management (4-0) As Required

Open to EMBA students only. An overview of operations in mili-
tary and commercial systems. The course has three sections: (1)
Creating processes, including a survey of process types, capacity
planning, and service system design; (2) Controlling processes,
including MRP/ERP systems and the role of information; and (3)
Coordinating processes, including inventory management, purchas-
ing, and supply chain management. Prerequisite: GE3043.

GE3043 Analytical Tools for Decision Making (3-0) As Re-
quired

Open to EMBA students only. The objective of this course is to
enhance students' ability to solve complex managerial problems and
make decisions under conditions of uncertainty and competing
objectives through the use of computer-based modeling techniques.
The course incorporates probability material, decision models and
decision analysis, decision trees, forecasting and simulation. The
interactive environment of the electronic spreadsheet is used to
provide an intuitive understanding of basic principles (e.g., under-
standing uncertainty and risk with Monte Carlo simulation rather
than mathematical analysis). Prerequisite: None.

GE3050 Financial Reporting and Analysis (3-0) Win-
ter/Summer

Open to EMBA DL students only. This course covers theory,
concepts, and practices underlying Financial Accounting and Fi-
nancial Reporting. The conceptual structure underlying the report-
ing of economic events in the form of the balance sheet, the income
statement, and the statement of cash flows is first presented. Ac-
counting recognition and measurement issues surrounding reve-
nues, expenses, assets, liabilities and equity are introduced and ana-
lyzed. Finally, different forms of financial analysis based on finan-
cial report information are addressed. Throughout the course, em-
phasis is placed on the manager or user perspective. Attention is
given to the federal government financial reporting model and
standards. Prerequisite: None.

GE3051 Cost Management (3-0) Spring

Open to EMBA DL students only. This course introduces stu-
dents to cost management concepts and theories which are used by
managers to make decisions on the allocation of financial, physical,
and human resources to achieve strategic as well as short-term or-
ganizational goals and objectives and evaluate performance using
financial and non-financial measures. The course is designed for
those having a prior course in financial reporting and analysis or
financial accounting. Cost management includes traditional tools
and techniques such as cost behavior for decision making, activity

costing, cost allocation, and standard costing. Prerequisite:
GE3050.

GE3070 Economics for Defense Managers (3-0) As Required
Open to EMBA DL students only. Develops the fundamental
tools of microeconomics and macroeconomics, and applies them to
defense management and resource allocation. Course centers on
defense applications of economic theory. Topics covered include:
defense and the macro economy; markets and their interactions
with defense acquisition and contracting; national security implica-

tions of globalization; and efficiency in defense decision making.
Prerequisite: MA2XXX, College algebra.
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GE3109 Ethics and Moral Development (3-0) As Required
Offered to EMBA students in their first quarter: The objective of
this course is to provide newly-enrolled Executive MBA students
with an introduction to the ethical challenges of the global Defense
business environment facing Navy corporate business leaders and
resource managers. Through the use of case analyses and discus-
sion, the course will explore the application of ethical thinking to
contemporary issues in the private and public sectors. The course
goals include: 1) introduce ethical concepts which are relevant to
the moral and ethical dilemmas inherent in business decisions; 2)
help students develop the critical thinking and analytical skills re-
quired to address complex issues; 3) identify the range of ethical
problems facing senior leaders in business and government; and 4)
encourage the students to develop a personal approach to achieve
ethical outcomes in the corporate-level decision-making process.
The students will use the managerial perspective and critical think-
ing skills developed in this course throughout the remainder of
their studies to identify the ethical dimension in the process of
formulating and implementing Navy policy and business strategies
required to build and maintain the Fleet of the 21st Century. Pre-
requisite: None.

GE3221 Principles of Acquisition and Program Manage-
ment | (3-0) As Required

Open to EMBA students only. This is the first of two courses
which provides the student with an understanding of the underly-
ing concepts, fundamentals and philosophies of the Department of
Defense systems acquisition process and the practical application of
program management methods within this process. The course
examines management characteristics and competencies, control
policies and techniques, systems analysis methods and functional
area concerns. Techniques for interpersonal relationships will be
examined in team exercise settings. Topics, from a program man-
agement perspective, include the evolution and current state of
systems acquisition management, the system acquisition life cycle,
requirements analysis, systems engineering, contract management,
resource management, test and evaluation, user-producer acquisi-
tion management disciplines and activities; and program planning,
organizing, staffing, directing and controlling. Case studies are used
to analyze various acquisition issues. Defense Acquisition Universi-
ty (DAU) has granted MN 3221-MN3222, GE3221-GE3222
equivalency for ACQ_101, ACQ_201, PMT 251, PMT 257, BCF
102 and BCF 103. PREREQUISITE: None.

GE3222 Principles of Acquisition and Program Manage-
ment 1l (3-0) As Required

Open to EMBA students only. This is the second of two courses
which provides the student with an understanding of the underly-
ing concepts, fundamentals and philosophies of the Department of
Defense systems acquisition process and the practical application of
program management methods within this process. The course
examines management characteristics and competencies, control
policies and techniques, systems analysis methods and functional
area concerns. Techniques for interpersonal relationships will be
examined in team exercise settings. Topics, from a program man-
agement perspective, include the evolution and current state of
systems acquisition management, the system acquisition life cycle,
requirements analysis, systems engineering, contract management,
resource management, test and evaluation, user-producer acquisi-
tion management disciplines and activities; and program planning,
organizing, staffing, directing and controlling. Case studies are used
to analyze various acquisition issues. Defense Acquisition Universi-

ty (DAU) has granted MN 3221-MN3222, GE3221-GE3222
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equivalency for ACQ_101, ACQ 201, PMT 251, PMT 257, BCF
102 and BCF 103. Prerequisite: GE3221 or consent of instructor.

GE3306 Strategic Purchasing (3-0) As Required

For EMBA students only. This course is a graduate-level seminar
in strategic purchasing. The course will be taught through a combi-
nation of formal lecture, guided discussion, and case analysis. The
primary goal of this course is to develop, structure, and execute
purchasing, not as a functional activity, but rather as a strategic
component of total supply chain management. The course empha-
sizes the concept that companies with world-class purchasing prac-
tices derive a competitive advantage in their industries from their
procurement and sourcing strategies. The course develops the
concept of competitive advantage through strategic purchasing as it
relates to efficient and effective structure and management within
the Department of Defense. The emphasis on world-class pur-
chasing practices entails observation and analysis of commercial
organizations and their purchasing practices. The student will
investigate whether select commercial organizations' purchasing
practices are useful to the DoD, and determine practical implemen-
tation for use in the DoD acquisition environment. Prerequisite:
None.

GE3510 Defense Financial Management Practice (3-0) As
Required

For EMBA students. This course is designed for MBA students
and presumes the student has a foundation including the PPBE
system and Congressional Authorization and Appropriation pro-
cesses. This course concentrates on financial management practices
within DoD as distinct from policy and budgeting theory. The
course covers the actors and activities and mechanics of building
and defending budgets. It covers funding mechanisms for programs
and activities, addressing the proper use and management of ap-
propriated, reimbursable, and revolving funds. Basic principles of
fiscal law are explored. It then addresses financial management and
stewardship topics including budgetary accounting, management of
cost drivers, the relationship between comptrollership and contract-
ing, and internal controls. Contemporary financial management
issues are discussed. Exercises and case studies are used to develop
the students' ability to apply financial management concepts to real
life situations. Prerequisite: None.

GE4015 Managing Complex Change in the DoD Environ-
ment (3-0) As Required

Open to EMBA students only. This course recognizes and de-
scribes the dilemmas inherent in any effort to change a human
system. Emphasis is placed on strategies and technologies for plan-
ning, managing, and implementing change. The course emphasizes
approaches to planning and managing change that reflect the com-
plexity of organizations comprised of several interdependent sys-
tems--technology, structure, task, culture, and people. The course is
application-oriented and intended to enhance skill development.
Prerequisite: GE3010.

GE4016 Strategic Management (4-0) Winter/Summer

Strategic Management entails the establishment of an organiza-
tion's direction and the implementation and evaluation of that
direction in view of the organization's external environment and its
internal capabilities. The principal aim of this course is the transfer
and adaptation of the principles of business strategic management
to the Department of Defense and other government agencies. In
previous courses, students concentrated on the functional elements
of management (e.g., accounting, finance, acquisition, logistics,
contracting, etc.). This course addresses the challenges of setting
direction and implementing strategies for the total system or whole
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organization. Cases and approaches from the public and private
sectors enable students to develop the knowledge, skills, and abili-
ties to strategically think, plan, and manage. PREREQUISITES:
NONE.

GE4021 E-Business for Defense (3-0) As Required

Open to EMBA students only. The network era has revolutionized
the manner in which business processes are conducted, and we have
only just begun to understand the potential of how such processes
can be conducted in the future. What we do understand is that
electronic business (e-business) represents a combination of tech-
nologies, business models and managerial techniques that can ena-
ble fundamental process innovation with order-of-magnitude per-
formance improvement, if conceived and implemented well. This
applies in particular to military enterprises of the U.S. Defense
Department, under tremendous pressure to modernize their forces
and improve the quality of life for service men and women, because
of the huge size, global reach, time-critical processes and hazardous
missions associated with the "business" processes of military opera-
tions. This course addresses the application of e-business technolo-
gies, business models and management to defense. The course
builds on students' knowledge of operations management, supply
chain management, and strategy to address technologies, models
and applications of business (e-business). The course has an explicit
focus on e-business applications, opportunities and implications in
defense organizations, even though many exemplars from private
industry are discussed, and it integrates both theory and application
to provide knowledge necessary to organize and manage in the
networked, paperless enterprise of today and tomorrow. Course
topics will include: IT and Strategy, IT and Organization, Extend-
ing the Enterprise (transformation), Making a Case for IT, Under-
standing Internetworking Infrastructure, Assuring Reliable and
Secure IT Services, Managing Diverse IT Infrastructures and
Managing I'T Outsourcing. Prerequisite: None.

GE4043 Business Modeling and Analysis (3-0) As Required
Open to EMBA students only. This course introduces mathemati-
cal modeling for a sound conceptual understanding of the decision-
making process. This course familiarizes the students with applica-
tions, assumptions, and limitations of the quantitative methods in
modeling. It focuses on the development of mathematical and
spreadsheet models, the verification of those models, sensitivity
analysis of the solutions generated from a model, and the imple-
mentation of those solutions. Some of the topics covered include
linear programming, non-linear and integer programming, simula-
tion, and forecasting. The process of modeling and particular mod-
eling tools are applied to business problems in finance, acquisition,
logistics and manpower planning. Prerequisites: None.

GE4052 Managerial Finance (3-0) As Required

Study of capital budgeting techniques. This course provides an
overview of the basic concepts and principles of financial manage-
ment in the private sector and its implication on government con-
tracting. It is designed to provide insights into the financial deci-
sion-making process encountered by commercial enterprises. The
major emphasis is on financial environment, risk and return analy-
sis, valuation models, cost of capital determination, optimal capital
structure, and short-term and long-term financing. Prerequisite:
GE3050.

GE4053 DoD Mission and Resource Determination 4-0) As
Required

This course analyzes the resource requirements process within the
Department of Defense (DoD) and in the executive and legislative
branches of the U.S. federal government. It begins with a summary



of the current threat situation and potential changes to it. Once the
threat is defined, the study of the resource allocation process to
meet the threat begins. The course covers the resource planning
and budgeting processes of the Department of the Navy, DoD and
the federal government. It includes the politics of executive and
congressional budgeting, and DoD budget and financial manage-
ment processes and procedures including budget formulation and
execution. It also includes analysis of the Planning, Programming,
Budgeting Execution System (PPBES) used by DoD to plan,
budget and implement national defense resource management poli-
cy and programs. Other areas included are budget process and fiscal
policy reform and the dynamics of internal DoD competition for
resources. Executive and congressional budget processes are as-
sessed to indicate how national security policy is resourced and
implemented through the budget process. Spending for national
security policy is tracked from budget submission through resolu-
tion, authorization and appropriation. Budget formulation, nego-
tiation, and execution strategies are evaluated to indicate the dy-
namics of executive-legislative competition over resource allocation
priorities. Supplemental appropriation patterns and current year
budget execution patterns and problems are also considered. Pre-
requisite: None.

GE4101 Collaborative Problem Solving I (3-3) Fall/Spring
GE4101 is the first part of the capstone project which uses a col-
laborative approach to integrate the knowledge and skills gained in
the EMBA program. Participants are introduced to an applied
research framework designed to enable them to work from theory
to identify a business problem to be solved for a command; create a
research design for data collection and analysis; and form conclu-
sions and recommendations. Prerequisite: Completion of the previ-
ous seven quarters of the EMBA program.

GE4102 Collaborative Problem Solving Il (3-3) Fall/Spring

GE4102 is the second part of the capstone project which uses a
collaborative approach to integrate the knowledge and skills gained
in the EMBA program. Participants work in small teams to pre-
pare a project proposal, a final report, and a presentation containing
recommendations to solve one of the command's business prob-
lems. Prerequisite: Completion of the previous seven quarters of the

EMBA program.

GE4310 Strategic Acquisition Management (3-0) Spring

This course extends students' understanding of the complex and
dynamic defense acquisition environment and ways in which vari-
ous functional disciplines (e.g., contracting, test and evaluation,
logistics) may be effectively integrated in successful acquisition
programs. The effects and implications of current policy initiatives
(e.g., acquisition reform, outsourcing) and contemporary industry
trends on defense acquisition will be explored. Students will use
relevant acquisition program cases to apply their knowledge by
analyzing management challenges and developing strategies for

success. Prerequisite: GE3222.

GE4480 Defense Supply Chain Management (3-0) Win-
ter/Summer

This course is designed to provide an introduction to supply chain
management (SCM). A supply chain is a network of organizations
that supply and transform materials, and distribute final products to
customers. Supply chain management is a broadly defined term for
the analysis and improvement of flows of material, information,
and money through this network of suppliers, manufacturers, dis-
tributors, and customers. SCM also plays a vital role in the military
operations. The objective of SCM is to deliver the right product to
the right customer at the right time. SCM emphasizes inventory-
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service level tradeoffs across the chain of players that, together,
provide the product to a customer. Logistics has traditionally fo-
cused on materials issues within and downstream from the factory
while SCM looks at the entire network of players, both up and
down stream, and perhaps has more of an emphasis on information
flows through the network. Logistics has traditionally been consid-
ered a more tactical topic while SCM has risen to prominence in
recent years for addressing strategic aspects of product distribution.
Ultimately, logistics and SCM activities are concerned with coordi-
nating demand and supply. Common elements in that coordination
are the management of materials (inventories), the location of ma-
terials (warehouses), and the movement of materials (transporta-
tion). As part of the coordination, an analyst must consider product
and process designs as well as information flows between various
players in the networks. These elements form the basis of this
course. The two main objectives of this course are to help students
understand: (1) the fundamental concepts and techniques necessary
for attaining a world class performance in supply chain manage-
ment, and (2) how these concepts and techniques can be applied to
design, plan and operate supply chains supporting military opera-

tions. Prerequisites: GE3042 or permission from instructor.

GE4510 Strategic Resource Management (3-0) As Required
The objective of this course is to integrate business analysis, finan-
cial analysis, and strategic analysis in solving complex management
problems involving the allocation of scarce resources to achieve
overall organization objectives. Resources here are not limited to
financial resources, but also include human and physical resources.
The course will make use of a wide variety of management tools
such as value chain analysis, competitive strategy, market position-
ing, supply chain management, activity analysis, target costing, cost
of quality, and business process improvement techniques. Prereq-

uisite: GE3051.

MN Courses

MNO0163 Thesis Writing Workshop (0-1) Spring

Guidelines for scientific writing for the thesis are given with exam-
ples and opportunities for practice. Prerequisite: Consent of in-
structor.

MNO0810 Thesis Research for Systems Management Stu-
dents (0-8) Fall/Winter/Spring/Summer

Every student conducting thesis research in Systems Management
resident programs will enroll in this course. Prerequisite: None.

MNO811 Thesis Research for Non-Resident Business &
Public Policy Students (0-4) Fall/Winter/Spring/Summer
Every student conducting thesis research in the Distance Learning
Contract Management (835) and Program Management (836)
degree programs will enroll in this course.

MN2039 Basic Quantitative Methods In Management (4-0)
Fall

This course introduces the mathematical basis required for ad-
vanced management and cost-benefit analysis. Math topics include
algebra, graphs, differential calculus, including both single and
multiple variable functions, and indefinite and definite integrals.
Management concepts include cost-benefit and cost-effectiveness
analysis, marginal analysis, unconstrained and constrained optimi-
zation, and welfare analysis. Prerequisite: College algebra or con-
sent of instructor.
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MN2111 Navy Manpower, Personnel, and Training Systems
1(2-0) Fall

An introduction to the major issues, theory, and practice of the
military MPT&E system. Graded on a Pass/Fail basis only. Pre-
requisite: Consent of instructor.

MN2112 Seminar In Manpower, Personnel, and Training
Issues Il (0-2) Summer

Continuation of MN2111. Graded on a Pass/Fail basis only. Pre-
requisite: Open to thesis students.

MN2155 Accounting for Management (4-0) Win-
ter/Summer

Study of the fundamentals of financial and managerial accounting
relevant to financial management. Introduction to financial ac-
counting stressing accrual concepts and the content and analysis of
financial statements. More in-depth focus on management ac-
counting topics, including costing techniques for products and
programs, use of cost information for decision making, capital
budgeting, and financial performance measures. Applications of
managerial accounting tools to DoD situations.  Prerequisite:
None.

MN2304 Seminar In Product Development (0-4) As Re-
quired

This course brings both government and industry product devel-
opment leaders into the academic forum for interaction with stu-
dents. Guest lecturers include government and industry product
development executives, program managers, laboratory and field
personnel, department officials, congressional members and staff
personnel. Visits to government and industry facilities. Thesis and
research presentations. Graded on a Pass/Fail basis. Prerequisite:
Consent of instructor.

MN3001 Economics for Acquisition Managers (3-0)
Fall/Winter/Spring/Summer

Develops the fundamental tools of microeconomics and macroeco-
nomics and applies them to topics in the management and alloca-
tion of resources in defense acquisition management with particular
emphasis on the applications of economic theory to defense deci-
sion making. Topics covered include defense and the macro econ-
omy; markets and their effects on defense acquisition and contract-
ing practices; the economics of corporate strategy; and efficiency in
defense decision making. Prerequisite: None.

MN3012 Communications Strategies for Effective Leader-
ship (3-0) Fall/Winter/Spring/Summer

This course provides DoD military officers and civilians with the
communication strategies and skills to manage and lead in the dy-
namic DoD environment. Instruction focuses on assessing various
communication models, making strategic media choices, writing
effective informative documents, developing associates' communi-
cation competencies through various feedback roles, and giving
lucid briefings. Prerequisite: None.

MN3040 Data Management and Statistics for Manpower
Analysis (4-0) Summer

MN3040 introduces students to basic concepts and procedures in
descriptive and inferential statistics and prepares them for subse-
quent statistical courses in Multivariate Data Analysis (MN4110
and MN4111), Applied Manpower modeling (MN4761), and
beyond. This course bridges the gap between theoretical concepts
and applied work in statistics in the context of answering manpow-
er related policy questions. Topics include methods for deriving,
describing and summarizing single-variable statistics followed by
measures to analyze the relationship between two or more variables.
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The course then introduces probability theory as a background for
understanding inferential statistics. Finally, methods are presented
for drawing inferences from research samples to populations, in-
cluding hypothesis testing and confidence intervals. A significant
portion of the course will also be devoted to data collection, data
manipulation, and data analysis using the statistical program Stata
and utilizing data sets from PRIDE, DMDC, and MEPCOM.

MN3042 Operations Management (3-0) As Required

This course provides an overview of operations in military and
commercial systems. The course has three sections: (1) creating
processes, including a survey of process types, capacity planning,
and service system design; (2) controlling processes, including
MRP/ERP systems and the role of information; and (3) coordinat-
ing processes, including inventory management, purchasing, and
supply chain management. This course is the Distance Learning
version of GB3042. Prerequisite: None.

MN3108 Leadership In Product Development (3-2) As Re-
quired

This is a product development course providing a broad framework
for the leadership of end-to-end product commercialization with a
student hands-on design challenge, to give students perspective and
appreciation for the critical success factors and inhibitors to success-
ful commercialization of complex products and systems. The for-
mat includes lectures, guest speakers, case studies and a design
challenge. Topics include product development strategy and leader-
ship, the front-end process, product delivery, distribution and cus-
tomer support. The Design Challenge is as a multi-disciplinary
system design experience. Students work in teams to design, build,
test and demonstrate a real product. The Design Challenge culmi-
nates with a prototype demonstration competition. Prerequisite:
None.

MN3111 Analysis of Human Resource Management (4-0)
Winter

A broad coverage of human behavior in the work situation, with
key emphasis on the issues of work in the Navy Manpower Person-
nel and Training Environment. Topical areas covered include selec-
tion, placement, training development, and evaluation of personnel;
motivation, remuneration, morale, supervision, and working condi-
tions in military organizations; job design and organization devel-
opment within complex military bureaucracies; equipment design
and man-machine interface, and the impact of technological pro-
grams within the military. Prerequisite: GB3010.

MN3117 Organizational Processes (4-0) As Required

The purpose of this course is to provide the conceptual framework
and skills needed to manage and lead organizations. The focus will
be on three levels of skills needed to manage modern organizations:
skills needed to manage individuals, skills needed to manage teams,
and skills needed to manage the organization as a whole. It focuses
on the organization of the future, identifies its characteristics, and
explores the implications for living in, managing, and leading such
an organization. The course also focuses on skills such as negotiat-
ing, cross-cultural communication, and teamwork. It examines the
creation of the structures needed within the firm and the alliances,
learning, and change practices needed to maintain global leader-
ship. The course will use cases, experiential exercises, readings,
discussions, and papers. Students have the opportunity to integrate
conceptual material with their own experiences, beliefs, and actions.
Prerequisite: None.



MN3118 Negotiation and Consensus Building (4-0) Spring
Security, Stability, Reconstruction and Transition (SSTR) envi-
ronments bring together representatives from different nations and
organizations. In order to accomplish the goals of interest, these
varying representatives must develop awareness, appreciation, and
ability to collaborate with each other. There is no formal organiza-
tion that provides structures or standards to guide the collaboration
of these individuals; they must rely on informal mechanisms for
collaborative post-conflict efforts. Because the goals and interests of
the participating parties frequently are not in alignment, negotia-
tion and consensus-building capabilities contribute importantly to
success. Negotiation and consensus building challenges students to
develop their skills in interpersonal and group dynamics (e.g., con-
flict management, communication, perspective taking, decision
making, team building) at both the dyadic level and the group team
level. The pedagogy of the course uses simulations, cases, and expe-
riential exercises that include high levels of cultural, ethnic, organi-
zational, and ideological diversity. Consensus building at both the
dyadic and group levels is based on principles of self-organization
and self~-management, which are critical success factors in an envi-
ronment such as SSTR where a hierarchic control system is not
available as the mechanism of coordination among participants.
Prerequisite: None.

MN3121 Organizational Design for Special Operations (4-0)
As Required

Principles of organizational design are critically examined and ap-
plied to special operations' missions and organizations. Focus is on
the organizational level of analysis and includes such topics as or-
ganizational environments, key success factors, technology and
information systems, configuration and structure, organizational
learning, reward systems, and decision making. Case method is
used to develop diagnostic skills and a systemic perspective. Prereq-
uisite: Enrollment in the SOLIC curriculum or consent of instruc-
tor.

MN3145 Marketing Management (4-0) Spring

This course takes a general management approach to marketing,
examining (1) marketing as a process that creates and sustains cus-
tomer value; and (2) the manager's role in assuring that the firm
delivers products that are successful in the marketplace. The cur-
riculum will emphasize approaches to market research (the "voice of
the customer"), innovation, creating customer value in product
development, product management, and general management of
marketing activities. Topics include: market oriented strategic
planning, the TQM marketing process, market research, segmenta-
tion, target markets, differentiation, product management, the
marketing mix, customer satisfaction, and e-commerce. Case stud-
ies are used extensively. Prerequisite: None.

MN3154 Financial Management in the Armed forces (3-0)
Winter/Summer

This course is designed for non-MBA students and focuses on
financial management policies and practices in the DoD. It begins
with a foundation including the origin of the Defense budget from
national strategic planning through the PPBE system and the sub-
mission of the President's Budget to Congress. The Congressional
Authorization and Appropriation processes and the flow of funds
to the activity level complete the foundation. The course next ex-
plores the funding mechanisms for programs and activities, ad-
dressing the proper use and management of appropriated, reim-
bursable and revolving funds. Basic principles of fiscal law are ex-
plored. The course concludes with financial management and
stewardship topics including budgetary accounting, management of
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cost drivers, and internal controls. Contemporary financial man-
agement issues are discussed. Exercises and case studies are used to
develop the students' ability to apply financial management con-
cepts to real life situations. Prerequisite: None.

MN3155 Financial Management for Acquisition Managers
(2-0) Fall/Winter/Spring/Summer

This course is a study of financial management practices and issues
associated with federal government acquisition programs. The
course has emphasis on (1) the resource management process flow
from initiation of a new acquisition program through execution of
appropriated funds (procurement and research & development
accounts) for that program, (2) the congressional approval and
review process unique to procurement, and (3) cost estimation,
analysis and evaluation as tools for sound acquisition management
decision making, and long-term investment analysis. Prerequisites:
MN2155; and MIN3331 or MIN3221 or consent of instructor.

MN3156 Financial and Managerial Accounting (4-0) As
Required

This course is designed as a first course in Business Financial Man-
agement for graduate students. The course covers a range of topics
in financial accounting, managerial accounting and business fi-
nance. All topics covered share a common theme in that they are
related to the creation and use of financial models and information.
The course requires critical thinking and the ability to analyze and
apply financial models and reasoning in the context of case studies.
The course is divided into two broad areas: Financial Information
and Financial Management. Within these areas, specific topics
include: financial accounting, financial reports, financial analysis,
capital structure, costing systems, performance measurement and
control, and investment analysis. Prerequisites: Admission to grad-
uate standing, college algebra, MN3108 and MN3117.

MN3172 Resourcing National Security: Policy and Process
(3-0) Winter/Summer

This course analyzes federal policy-making with emphasis on re-
source decision making for national defense. The roles of principal
budget participants are examined in detail. Executive (especially
DoD) and congressional budget processes are assessed to indicate
how national security policy is implemented through resource allo-
cation. Spending for national security policy is tracked from budget
submission through resolution, authorization and appropriation.
The politics of budgeting for national defense is evaluated to indi-
cate the dynamics of executive-legislative competition over scarce
federal resources. Graded Course. Prerequisite: None.

MN3221 Principles of Acquisition and Program Manage-
ment | (3-0) Summer

This is the first of two courses which provides the student with an
understanding of the underlying concepts, fundamentals and phi-
losophies of the Department of Defense systems acquisition process
and the practical application of program management methods
within this process. The course examines management characteris-
tics and competencies, control policies and techniques, systems
analysis methods and functional area concerns. Techniques for
interpersonal relationships will be examined in team exercise set-
tings. Topics, from a program management perspective, include the
evolution and current state of systems acquisition management, the
system acquisition life cycle, requirements analysis, systems engi-
neering, contract management, resource management, test and
evaluation, user-producer acquisition management disciplines and
activities; and program planning, organizing, staffing, directing and
controlling. Case studies are used to analyze various acquisition
issues. Defense Acquisition University (DAU) has granted MN
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3221-MN3222, GE3221-GE3222 equivalency for ACQ_ 101,
ACQ 201, PMT 251, PMT 257, BCF 102 and BCF 103. PRE-
REQUISITE: None.

MN3222 Principles of Acquisition and Program Manage-
ment Il (3-0) As Required

This is the second of two courses which provides the student with
an understanding of the underlying concepts, fundamentals and
philosophies of the Department of Defense systems acquisition
process and the practical application of program management
methods within this process. The course examines management
characteristics and competencies, control policies and techniques,
systems analysis methods and functional area concerns. Techniques
for interpersonal relationships will be examined in team exercise
settings. Topics, from a program management perspective, include
the evolution and current state of systems acquisition management,
the system acquisition life cycle, requirements analysis, systems
engineering, contract management, resource management, test and
evaluation, user-producer acquisition management disciplines and
activities; and program planning, organizing, staffing, directing and
controlling. Case studies are used to analyze various acquisition
issues. Defense Acquisition University (DAU) has granted MN
3221-MN3222, GE3221-GE3222 equivalency for ACQ_ 101,
ACQ201, PMT 251, PMT 257, BCF 102 and BCF 103. Prereq-
uisite: MN3221 or consent of instructor.

MN3301 Acquisition of Defense Systems (4-0) Fall/Spring
This course introduces the principles and concepts that underlie
successful defense acquisition management. The course focuses on
management of the acquisition process for defense systems from
the development of an initial desired capability or need through
design, development, production, fielding, sustainment, and dis-
posal. Students gain an understanding of successful acquisition as
an interdisciplinary activity through contributions and applications
of principles from business, management, and technical disciplines.
The course also emphasizes the statutory, regulatory, and policy
environment of acquisition. Numerous case studies illustrate the
application of concepts and principles in actual acquisition pro-
grams. Defense Acquisition University (DAU) has granted
MN3301 equivalency for ACQ_101, ACQ_201, BCF 102 and
BCF 103. Prerequisite: None.

MN3302 Advanced Program Management (2-0) As Re-
quired

Course builds on the student's experience in the acquisition work-
force. Cases are used to examine each of the major disciplines in the
acquisition process and bring each student to a current and com-
mon understanding of the acquisition environment, process, re-
quirements and management approaches. Prerequisite: DAWIA
Level II Certification.

MN3303 Principles of Acquisition and Contract Manage-
ment (4-0) Winter/Summer

This course is an introduction to the principles of government ac-
quisition and contracting. It presents the fundamentals of the Fed-
eral Acquisition Regulation (FAR) and the DoD FAR Supple-
ment; the federal acquisition and contracting processes, including
requirements determination, acquisition strategies, government
contract law, ethics, contract types, contracting methods, and ac-
quisition/contract management techniques. Prerequisite: None.

MN3304 Contract Pricing and Negotiations (5-2) Win-
ter/Summer

This course involves the study and application of pricing theory and
strategies, cost methods, cost and price analysis, cost principles,
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Cost Accounting Standards, and contract negotiations as used in
the Federal Government. Students develop and sharpen negotiat-
ing skills by participating in practical negotiation exercises with
corporations. Prerequisites: IMN3303.

MN3306 Strategic Purchasing (3-0) Fall/Spring

This course is a graduate-level seminar in strategic purchasing. The
course will be taught through a combination of formal lecture,
guided discussion, and case analysis. The primary goal of this
course is to develop, structure, and execute purchasing, not as a
functional activity, but rather as a strategic component of total sup-
ply chain management. The course emphasizes the concept that
companies with world-class purchasing practices derive a competi-
tive advantage in their industries from their procurement and
sourcing strategies. The course develops the concept of competitive
advantage through strategic purchasing as it relates to efficient and
effective structure and management within the Department of
Defense. The emphasis on world-class purchasing practices entails
observation and analysis of commercial organizations and their
purchasing practices. The student will investigate whether select
commercial organizations' purchasing practices are useful to the
DoD and determine practical implementation for use in the DoD
acquisition environment. Prerequisite: None.

MN3307 Entrepreneurship in Strategic Purchasing (3-0)
Winter/Summer

MN3307 is a graduate level seminar on the entrepreneurial concept
and management and its application to strategic purchasing. Entre-
preneurial thinking is designed to exploit opportunities in uncertain
environments. The primary goal for MN3307 is to explore and
develop strategic and critical thinking in entrepreneurial concepts
and management along with specific methods for utilizing these
concepts and tools within world-class purchasing organizations.
Students will critically examine how the entrepreneurial mindset is
applied in progressive business ventures and how DoD and the
government can effectively apply these concepts and management
tools for effective and efficient purchasing operations. The founda-
tion of MN3307 is an analysis of the process by which the entre-
preneurial mindset generates new ideas, researches the likelihood of
success, and successfully implements the idea. The course will also
investigate the critical role of entrepreneurial leadership and scan-
ning the environment for opportunity, and capitalizing on oppor-
tunities to benefit DoD purchasing operations. The course will be
taught through a combination of informal lecture, guided discus-
sion, case study, and student presentations. Prerequisite: None.

MN3309 Acquisition of Embedded Weapon Systems Soft-
ware (4-0) Winter/Summer

This course examines the fundamentals of major Congressional
statutes, agency policies and regulations, and legal precedents which
govern the Federal procurement process. The course contrasts the
legal regimes of private and government contracting with strong
emphasis on unique aspects of government contracts law, including:
appropriations limitations; the power to contract; competitive and
non-competitive methods of contract formation; contract admin-
istration issues such as changes and terminations; transparency and
oversight; and bid protests, size protests and disputes. The course
prepares students to identify and choose among legal tools, strate-
gies, and processes which should control their decision-making as
contracting professionals. Prerequisites: MN3331 or MN3222 or
MN3302.

MN3312 Government Contracts Law (4-0) Fall/Spring
This course examines the legal structure within which federal gov-
ernment contracts with private industry are formulated and execut-



ed. The course addresses the unique aspects of government contract
law including such topics as agency authority, contract interpreta-
tion, disputes and remedies, Alternative Dispute Resolution
(ADR), socio-economic laws, labor law, property, patent and data
rights, conflicts of interest, protests, and ethics. Comparisons are
made with the Uniform Commercial Code (UCC). Emphasis is on
the use of Court and Board of Contract Appeals (BCA) cases.
Prerequisites: MIN3303 or MN3341.

MN3313 Contracting for Modeling and Simulation (M&S)
(4-0) As Required

This course serves M&S certificates and degree programs offered
by the Department of systems Engineering. This course familiariz-
es program managers, systems engineers, and other DoD managers
with the major contracting issues involved in the acquisition and
use of M&S products and services. Principal course topics include
intellectual property (IP) issues, delivery terms, maintenance re-
sponsibility, standards for documentation, open architecture, in-
teroperability, and reuse. Prerequisites: MV/SE3313 or permis-

sion of the instructor.

MN3315 Acquisition Management and Contract Admin-
istration (4-0) Fall/Spring

This course focuses on the management functions and decision-
making techniques involved in the award and administration of
Best Value competitively negotiated contracts. The first phase of
the course concentrates on the source selection phase of the acquisi-
tion process; specific topics include acquisition planning, market
research, source selection planning, proposal development, solicita-
tion management, source selection evaluation, contract award, and
contractor debriefings. The second phase of the course emphasizes
the performance phase of the acquisition process; specific topic
areas include organizing for contract administration, transitioning
to performance, quality management, subcontract management,
financial management, performance monitoring, change manage-
ment, and contract closeout. Emphasis is on the use of legal case
studies and practical exercises. Prerequisites: MN3304 and
MN3312.

MN3318 Contingency Contracting (2-0) Winter/Summer
This course is a study of the principles of contingency contracting
and the fundamental skills required to provide direct contracting
support to joint tactical and operational forces participating in the
full spectrum of armed conflict and military operations other than
war, both domestic and overseas. Topics include: Types of Contin-
gencies, Cross-Cultural Awareness, Contingency Contracting Of-
ficer Authority, Roles and Responsibilities, Anti-terrorism and
Security, Planning, Contractual Methodologies and Instruments,
Contract Administration, and Ethics/Standards of Conduct. Pre-
requisite: None.

MN3320 Contract Cost and Price Analysis (3-0)
Fall/Winter/Spring/Summer

This course involves the study and application of pricing theory and
strategies, costing methods, cost and price analysis, cost principles,
Cost Accounting Standards, and related genres in examining pro-
posed and incurred costs in Federal contracts in both pre-award
and post-award contexts. Prerequisite: MIN3303 or similar intro-
ductory contracting principles course. May not require this for
MSCM students with extensive field experience and existing CON
Level I DAU certification or higher.
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MN3321 Federal Contract Negotiations (3-0)
Fall/Winter/Spring/Summer

This course involves the study and application of the art and science
of developing and conducting comprehensive government contract
negotiations. Emphasis is placed on cost and price analytical tech-
niques in the formulation and presentation of a pre-negotiation
business clearance, strategy and actual conduct of negotiations in a
simulated business environment. Prerequisite: MN3320.

MN3331 Principles of Acquisition and Program Manage-
ment (5-1) Fall/Winter/Spring/Summer

This course provides the student with an understanding of the
underlying concepts, fundamentals and philosophies of the De-
partment of Defense systems acquisition process and the practical
application of program management methods within this process.
The course examines management characteristics and competen-
cies, control policies and techniques, systems analysis methods and
functional area concerns. Techniques for interpersonal relationships
will be examined in team exercise settings. Topics, from a program
management perspective, include the evolution and current state of
systems acquisition management, the system acquisition life cycle,
requirements analysis, systems engineering, contract management,
resource management, test and evaluation, user-producer acquisi-
tion management disciplines and activities; and program planning,
organizing, staffing, directing and controlling. Case studies are used
to analyze various acquisition issues. Defense Acquisition Universi-
ty (DAU) has granted MN3331 equivalency for ACQ_101, ACQ_
201, PMT 251, PMT 257, BCF 102 and BCF 103. Prerequisite:
None.

MN3341 Advanced Contracting Principles (4-2) As Required
This course builds on the student's knowledge and experience in
contracting to address the more complex pre-award contracting
issues in the acquisition environment, including contracting meth-
ods, contract types, negotiation, source selection, contingency con-
tracting, environmental contracting, contracting for services, R&D
contracting and international procurement. Major issues regarding
acquisition reform are addressed. Ethical issues throughout the
contracting process are examined. Cases are used to illustrate meth-
ods for attacking contracting problems and challenges. Prerequisite:
Enrolled in 835 curriculum or consent of instructor.

MN3342 Advanced Contract Management (4-1) As Re-
quired

This course builds on the student's knowledge and experience in
contracting to address the more complex post-award contracting
issues in the acquisition environment including disputes and ap-
peals, claims, intellectual and technical data rights, post-award
pricing and negotiations, terminations, contract modifications,
traffic and transportation, value engineering, environmental con-
tracting, contractor systems reviews, property administration, quali-
ty assurance, contract financing, alternative dispute resolution
(ADR), labor relations, contractor performance monitoring and
surveillance, contractor performance evaluation. Prerequisites:

MN3341, MN3312.

MN3352 Cost Management (3-0)

This course will explore the development and use of cost infor-
mation by managers. Its focus will be on management applications
and analyses rather than on bookkeeping techniques and method-
ologies. The course will examine accounting measurements and
analyses that provide relevant information for management deci-
sion-making, operational control, and productivity improvement.
These internally-oriented processes are fundamentally different
from those used to comply with external financial accounting re-
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quirements. The primary objectives of the course are as follows:
reinforce skills in reporting and analyzing managerial accounting
information; develop experience in analyzing this information from
the perspective of its various users, especially management; develop
the ability to identify and communicate relevant managerial ac-
counting information; and develop an appreciation of the usefulness
and limitations of managerial accounting information. Developed
for Cost Management Certificate Program. Prerequisite: Depart-
ment of Army approval for enrollment.

MN3353 Operations Management (3-0)

This course is about the fundamentals of managing manufacturing
and service operations and about how DoD managers can effective-
ly design and control operational processes. Helping students un-
derstand the concepts and techniques necessary for attaining a
world-class performance in manufacturing and service operations is
the main learning objective of this course. Analyzing and continu-
ously improving enterprise-wide processes is critically important for
achieving such a performance and hence the course will adopt a
"process management" viewpoint while addressing a variety of op-
erational and strategic issues. The course begins by introducing the
operations function and its "mission" in terms of cost, quality,
speed, service, and flexibility. Several exercises and cases are used
here to illustrate the concepts fundamental to process analysis, in-
cluding capacity, bottleneck, cycle time, and inventory, and their
implications to cost management. The book by Goldratt, The
Goal, is also discussed to provide a real-world context to the variety
of issues addressed in the course, and to introduce the Theory of
Constraints (TOC). At this point the course will cover the topics
of capacity planning, inventory management, MRP/ERP and pro-
ject management. The course will end with an introduction to
supply chain management, a topic integrating a number of concepts
covered earlier in the course. Developed for Cost Management

Certificate Program. Prerequisite: MN3352.

MN3355 Organizational Behavior and Strategy Development
(3-0)

This course teaches students to analyze, understand, and influence
the organizations with which they work. To do this, the course
introduces psychological, behavioral and communication principles
that can be applied in organizations, with a focus on the introduc-
tion and maintenance of cost management programs. Throughout
this course, we develop leadership skills and communication com-
petencies, identify ways to increase individuals' and groups' perfor-
mance, and practice organizational analysis and problem solving.
As a crucial component of this process, we also explore social influ-
ence principles to work more effectively with individuals and
groups. The course combines theoretical and practical knowledge to
prepare students for situations that commonly arise and give them
the tools to deal with unexpected or unusual real world situations.
Assignments and projects focus on applying organizational princi-
ples to cost management in the Dept. of Defense. Prerequisites:
MN4354. Available: Per sponsor requirements.

MN4354 Financial Analysis and Cost Management (3-0)

Provides an understanding of management control, man-
agement control structures and processes and how they are
designed to control costs while also organizing work pro-
cesses and motivating employees to work productively.
Course objectives are understanding of (i) management
control principles and processes, (ii) the application of cost
management principles and processes, (iii) defense man-
agement control process events and timing, (iv) cost con-
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trol and accounting data independence, (v) application of
case study method to study of management control and
cost management, (vi) cost control dynamics in budget
execution, (vii) management and cost control reform initia-
tives and (viii) contemporary defense cost and resource
policy issues. Prerequisite: MIN3353. Available: Per spon-

sor requirements.

MN3361 Software Acquisition Management (2-0)
Fall/Winter/Spring/Summer

Advanced Acquisition Program. This course concentrates on the
management of software products and software intensive systems.
It is intended to focus essential program management techniques
on the software element to ensure successful and timely system
development. The course provides the student with knowledge of
software acquisition management control processes and tools. Cur-
rent software acquisition articles and caselets are analyzed for appli-
cation of program leadership, software development techniques,
and management tools applied. Topic areas include: DoD software
environment; software acquisition strategies; impediments to suc-
cessful software intensive system development; software oriented
requirements development; contracting for software, software dis-
criminate proposals; software test and evaluation management; Post
Deployment Software Support; risk management; and software
costing and budgeting. Integrative exercises involving software
managerial problem solving and decision making in the program
management environment are used. Prerequisite: MN3331 or con-
sent of instructor.

MN3362 Acquisition Design Verification and System As-
sessment (2-0) Fall/Winter/Spring/Summer

Advanced Acquisition Program. This course examines Develop-
mental, Operational, and Joint Test & Evaluation as viewed from
the Program Manager's perspective. The student will be able to
distinguish the difference between the various testing types and the
impact testing results will have on the decision makers thought
process. Actual military and civilian test cases are used as examples
for discussion purposes. Topics include the role of T&E in the
Systems Engineering Process, T&E policy Structure and Oversight
Mechanism, Requirements Generation, Modeling and Simulation,
Alternative Acquisition Program T&E, Human systems Integra-
tion and Live Fire T&E. Integrative case studies involving manage-
rial problem solving and decision making in the PMO environment
are also used to provide application of concepts in both IPT team-
ing and multiple-role individual settings. Teamwork exercises are
conducted to reinforce concepts and add real-world human dynam-
ics. Upon completion, all exercises are evaluated with after-action
reviews and assessments. Prerequisite: MN3331 or consent of in-
structor.

MN3363 Acquisition Manufacturing and Quality Manage-
ment (2-0) Fall/Winter/Spring/Summer

For AAAP program students. This course provides the student
with knowledge and application of integrated management control
processes with regard to performance, cost, and schedule, while
examining higher-level and real world defense systems. Issue-
oriented topic areas likely to affect Program Management Office
personnel include: acquisition reform; acquisition strategy; industri-
al base; production and manufacturing; quality management; and
risk management. Integrative case studies involving managerial
problem solving and decision making in the PMO environment are
also used to provide application of concepts in both IPT teaming
and multiple-role individual settings. Teamwork exercises are con-



ducted to reinforce concepts and add real-world human dynamics.
Upon completion, all exercises are evaluated. Prerequisite:
MN3331 or consent of instructor.

MN3364 Business Financial and Contract Management (2-
0) Fall/Winter/Spring/Summer

Advanced Acquisition Program. The course builds on the student's
knowledge and experience in contracting, and contracting related
fields, to address the more complex pre-award, award and post-
award issues in the acquisition and contracting, and business and
financial management arenas. Prerequisite: MN3331 or consent of
instructor.

MN3365 Acquisition Logistics & Program Sustainment (2-
0) Fall/Winter/Spring/Summer

Advanced Acquisition Program. This course focuses on the logis-
tics and sustainability planning for new major weapon systems in
each phase of the DoD acquisition process. It links logistics and
sustainability planning, in the early stages of system development,
to the effects on the system's total ownership cost. The course de-
scribes sustainability planning and management through the Sys-
tems Engineering Process and supportability analyses techniques.
The course addresses the following specific subject areas: Designing
for Life Cycle Cost and Cost As an Independent Variable (CAIV);
Logistics Supportability Elements; Supportability analyses; Logis-
tics Open Systems; Software Support Planning; Supply Chain
Management; and Post-Production Support Planning. Prerequi-
site: MIN3331 or consent of instructor.

MN3370 Seminar on Leadership in Supply Chain Manage-
ment (0-2) Fall/Winter/Spring/Summer

Graduate-level seminar emphasizing current and emerging issues
from a broad range of logistics and supply chain management sub-
jects. Speakers from the Department of Defense, other government
agencies, and industry. Graded on Pass/Fail basis. Prerequisite:
Consent of instructor.

MN3384 Principles of Acquisition Production and Quality
Management (4-1) Fall/Spring

This course provides the student with an understanding of the
principles and concepts of production and quality management in
the DoD acquisition environment. Topics include production
planning and control, "lean" production, and bottleneck analysis;
quality management systems, statistical process control, and six
sigmaj; cost estimating methods, activity based costing, and progress
payments in support of production; producibility; environmental,
safety and occupational health; warranties; specs and standards
reform; and the Defense industrial base. Prerequisite: MN3331 or
MN3221 / MN3222 or MN3302 or consent of instructor.

MN3392 Systems and Project Management (4-0) Summer

Management ensures progress toward objectives, proper deploy-
ment and conservation of human and financial resources, and
achievement of cost and schedule targets. Topics include strategic
project management, project and organizational learning, lean
thinking, cost, schedule planning and control, structuring of per-
formance measures and metrics, technical teaming and project
management, information technology support, risk management,
and process control. Course delivery consists of lectures, speakers,
case studies, and experience sharing, and reinforces collaborative
project-based learning and continuous improvement. Prerequisite:

MN3108.
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MN3402 Seminar in Installation Management | (0-2) As
Required

Introduces students to a variety of topics associated with the man-
agement of a complex military base installation. Graded on a
Pass/Fail basis. Prerequisite: Consent of instructor.

MN3411 System of Systems Program Definition and Con-
cept Development (3-2) Fall

Same as SE3411. Managing the integration of Large System of
Systems (SoS) through a Lead Systems Integrator brings together
all developers through a single, central point of communication and
control to direct work activities, plan for SoS integration, organize
for effective scheduling, and build the team's commitment to suc-
cessful integration and interoperability. SoS integration often poses
confounding problems due to the myriad of interactions between
systems and the overall meta-system. This course discusses the
special problems of managing the integration of system of systems.
Topics include the characteristics of the large scale SoS, program
management of SoS integration, uses of SoS design and architec-
ture for decision analysis, feasibility analysis and approaches for SoS
integration, SoS contract management, and execution for SoS ac-
quisitions. Prerequisite: A strong background in systems engineer-
ing or approval by instructor.

MN3412 System of Systems Design and Development (3-2)
Winter

Same as SE3412. This course discusses the special problems of
managing and engineering system of systems from the LSI per-
spective. Topics include characteristics of SoS in the LSI manage-
ment environment, engineering implications of SoS issues, man-
agement and engineering methodology of SoS, SoS architecture,
analysis of SoS, and tools for engineering and monitoring SoS.
Managing the integration of SoS through an LSI requires attention
to the meta-systems implications of changes at the systems level.
This course discusses the special problems of managing the integra-
tion of system of systems from the LSI perspective. Topics from
the LSI perspective include the characteristics of the large scale
SoS, program management of SoS integration, uses of SoS design
and architecture for decision analysis, feasibility analysis and ap-
proaches for SoS integration, SoS contract management, and exe-
cution for SoS acquisitions. Prerequisite: MN3411.

MN3413 System of Systems Integration, Qualification and
Lifecycle (3-2) Spring

Same as SE3413. This course discusses these special problems of
managing and engineering system of systems from the LSI per-
spective. Topics include complexity theory in program management
(PM), integrated risk management, SoS program assessment strat-
egy, SoS governance, SoS integration design & considerations, SoS
performance analysis, SoS leading indicators and reference model
strategy. Prerequisite: MIN3411 and MIN3412.

MN3420 Supply Chain Management (3-0) As Required

This course is designed to provide an introduction to supply chain
management (SCM). A supply chain is a network of organizations
that supply and transform materials, and distribute final products to
customers. Supply chain management is a broadly defined term for
the analysis and improvement of flows of material, information,
and money through this network of suppliers, manufacturers, dis-
tributors, and customers. The objective of SCM is to deliver the
right product to the right customer at the right time. SCM empha-
sizes inventory-service level tradeoffs across the chain of players
that, together, provide the product to a customer. Logistics has
traditionally focused on materials issues within and downstream
from the factory while SCM looks at the entire network of players,
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both up and down stream, and perhaps has more of an emphasis on
information flows through the network. Logistics has traditionally
been considered a more tactical topic while SCM has risen to
prominence in recent years, attracting high-level attention. Ulti-
mately, logistics and SCM activities are concerned with coordinat-
ing demand and supply. Common elements in that coordination
are the management of materials (inventories), the location of ma-
terials (warchouses), and the movement of materials (transporta-
tion). As part of the coordination, an analyst must consider product
and process designs as well as information flows between various
players in the networks. These elements will form the basis of this
course. This course is the Distance Learning version of GB4480.
Prerequisites: MN3042, MN4043.

MN3510 Defense Financial Management Practice (3-0)
Fall/Spring

This distance learning course is designed for MBA students and
presumes the student has a foundation including the PPBE system
and Congressional Authorization and Appropriation processes.
This course concentrates on financial management practices within
DoD as distinct from policy and budgeting theory. The course
covers the actors and activities and mechanics of building and de-
fending budgets. It covers funding mechanisms for programs and
activities, addressing the proper use and management of appropri-
ated, reimbursable, and revolving funds. Basic principles of fiscal
law are explored. It then addresses financial management and stew-
ardship topics including budgetary accounting, management of cost
drivers, the relationship between comptrollership and contracting,
and internal controls. Contemporary financial management issues
are discussed. Exercises and case studies are used to develop the
students' ability to apply financial management concepts to real life
situations. Prerequisite: None.

MN3760 Manpower Economics | (4-0) As Required

An introduction to the theoretical aspects of labor economics. Con-
cepts covered include the supply of labor, the demand for labor,
wage determination, internal labor markets, human capital, earn-
ings functions, turnover, compensation systems, and compensating
wage differentials. Special readings are used that apply the princi-
ples to military manpower. Prerequisites: GB3040, GB4071.

MN3810 Fundamental Issues in Energy Technology Adop-
tion (4-0) Winter

This course is designed to cater to all NPS energy curric students
who need to know something about how the great new technolo-
gies, ideas and practices they research and talk about in other classes
might actually get adopted by some DoD entity, and how to get
them adopted. It is also appropriate for any other NPS students
who would like to learn about some of the basic issues in technolo-
gy adoption, and don't mind learning it mainly through energy
related

examples.

MN3900 Readings In System Management (V-0)
Fall/Winter/Spring/Summer

An individualized program of readings and study in some area of
the systems management, designed to meet the student's special
educational needs. Prerequisites: A background in the area of study
and departmental approval; graded on a Pass/Fail basis only.

MN4043 Business Modeling and Analysis (3-0) As Required
This course introduces mathematical modeling for a sound concep-
tual understanding of the decision-making process. This course
familiarizes the students with applications, assumptions, and limita-
tions of the quantitative methods in modeling. It focuses on the
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development of mathematical and spreadsheet models, the verifica-
tion of those models, sensitivity analysis of the solutions generated
from a model, and the implementation of those solutions. Some of
the topics covered include linear programming, non-linear and
integer programming, simulation, and forecasting. The process of
modeling and particular modeling tools are applied to business
problems in finance, acquisition, logistics and manpower planning.
This course is the Distance Learning version of GB4043. Prerequi-
sites: None.

MN4053 Defense Budget and Financial Management Poli-
cy (4-0) Winter/Summer

This distance learning course analyzes the resource requirements
process within the Department of Defense (DoD) and in the exec-
utive and legislative branches of the federal government. It begins
with a summary of the current threat situation and potential chang-
es to it. Once the threat is defined, the study of the resource alloca-
tion process to meet the threat begins. The course covers the re-
source planning and budgeting processes of the Department of the
Navy, DoD and the federal government. It includes the politics of
executive and congressional budgeting, and DoD budget and finan-
cial management processes and procedures including budget for-
mulation and execution. It also includes analysis of the Planning,
Programming, Budgeting Execution System (PPBES) used by
DoD to plan, budget and implement national defense resource
management policy and programs. Other areas included are budget
process and fiscal policy reform and the dynamics of internal DoD
competition for resources. Executive and congressional budget
processes are assessed to indicate how national security policy is
resourced and implemented through the budget process. Spending
for national security policy is tracked from budget submission
through resolution, authorization and appropriation. Budget for-
mulation, negotiation, and execution strategies are evaluated to
indicate the dynamics of executive-legislative competition over
resource allocation priorities. Supplemental appropriation patterns
and current year budget execution patterns and problems are also
considered. Prerequisite: None.

MN4090 Joint Applied Project | (2-0)
Fall/Winter/Spring/Summer

Course reflects laboratory hours dedicated to presenting research
techniques and independent/team efforts needed to conduct Joint
Applied Project research and analysis and to produce the Profes-
sional Report. These laboratory hours will be used by students and
student teams for interactions with their Joint Applied Project advi-
sors, Academic Associate(s), editors, and thesis processors in pro-
ducing high quality, disciplined research products for publication as

appropriate. Prerequisite: None.

MN4091 Joint Applied Project 1l (2-0)
Fall/Winter/Spring/Summer

Intended to help students attack unstructured managerial problems.
Student teams must determine the organizational objective and
identify what the underlying issues are; and determine the most
appropriate tools from the curriculum to apply in order to provide
insight into these issues; and recommend appropriate courses of
action. Graded course. Prerequisite: None.

MN4104 Strategic Management Issues In Military Organi-
zations (3-0) As Required

Examination of strategic management from the perspective of lead-
ership in military education and training organizations. This course
explores strategic planning, policy formulation, and organizational
adaptation with a dual emphasis on understanding the concepts as
well as acquiring the ability to isolate and communicate concepts



relevant to developing subordinates. Prerequisites: consent of in-
structor.

MN4105 Strategic Management (3-0) As Required

Strategic Management entails the establishment of an organiza-
tion's direction and the implementation and evaluation of that
direction given the organization's external environment and its
internal capabilities. The principal aim of this course is the transfer
and adaptation of the principles of business strategic management
to the Department of Defense and other federal agencies. In previ-
ous courses, students concentrate on the functional elements of
management (e.g., accounting, finance, acquisition, logistics, con-
tracting, etc.). This course addresses the challenges of setting direc-
tion and implementing strategies for the total system or whole
organization. Cases and approaches from the public and private
sectors enable students to develop the knowledge, skills, and abili-
ties to strategically think, plan, and manage. Prerequisites:
MN3012.

MN4106 Manpower / Personnel Policy Analysis (4-0) Sum-
mer

Study and analysis of military manpower / personnel policy alterna-
tives with emphasis on identifying the trade-offs involved, the dy-
namic impact of major policy decisions and the short-term and
long-term consequences of decisions. Review, use and evaluation
of tools to aid in selecting policy alternatives. Analysis of issues in
the DoD and military services. Prerequisites: MIN3760, MN4111.

MN4107 Systems Thinking and Modeling for a Complex
World (4-0) Fall/Winter/Spring/Summer

This course introduces you to System Dynamics modeling for the
analysis of organizational policy and strategy. You will learn to
visualize an organization in terms of the structures and policies that
create dynamics and regulate performance. The goal is to use the
analysis and modeling techniques of System Dynamics to improve
understanding of how complex organizational structures drive or-
ganizational performance, and then to use that understanding to
design high leverage interventions to achieve organizational goals.
We use role-playing games and computer-based simulations called
“microworlds,” where space and time can be compressed, slowed,
and stopped so we can experience the long-term side effects of
decisions, systematically explore new strategies, and develop our
understanding of complex systems (analogous to the “flight simula-
tors” that pilots use to learn about the dynamics of flying an air-
craft). The course presents system dynamics with a minimum of
mathematical formalism. The goal is to develop the students' intui-
tion and conceptual understanding, without sacrificing the rigor of
the scientific method. (No prior computer modeling experience is
needed.) Prerequisite: None.

MN4110 Multivariate Manpower Data Analysis | (4-1) Win-
ter

An introduction to multivariate data analysis. This section will
focus on the tools necessary to perform data analysis. The primary
goal of this course is to introduce multiple linear regression models.
The second goal involves making correct inferences and interpreta-
tions of the findings. Special topics include hypothesis testing,
model specification issues, multicollinearity, dummy variables, and
research methodology. Prerequisite: GB3040 or consent of instruc-
tor.

MN4111 Multivariate Manpower Data Analysis Il (4-1)
Spring

An introduction to the specialized multivariate techniques used for
analysis of military manpower data. Topics include advanced linear
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estimation techniques, such as panel data analysis and two-stage
models. In addition, nonlinear methods are introduced, such as
binary choice models and survival analysis. The course also covers
special techniques for policy evaluation and reduction of estimation
bias due to omitted variables or sample selection. Students apply
techniques to manpower databases. Prerequisite: MN4110, or
consent of instructor.

MN4114 Sociological and Psychological Perspectives on
Military Service (4-0) Spring

Exploration of the concepts, theories, and methods of military soci-
ology and military psychology as applied historically and in the
current setting. Study of the military as a social institution, focusing
on the internal organization and practices of the armed forces as
well as the relationship between the military and society. Review
and evaluation of the psychological principles employed in a variety
of military areas such as health care, selection and job classification,
human factors, organizational systems, personnel security, and
performance appraisal. Emphasis on representative cases in DoD
and the armed forces. Prerequisite: GB3010.

MN4115 Foundations of Education and Learning in DoD
Organizations (4-0) Fall

Analysis of issues in DoD education, learning and training (ELT).
Major course themes focus on understanding adult military ELT
from a strategic systems perspective; analyzing instructional pro-
gram design, implementation, and technologies and applying
methods of needs analysis and program evaluation. Examination of
how DoD can become a learning organization to respond to the
dynamic demands of both the organization and its military mem-
bers. Guest speakers, military publications, student cases, and dis-
cussion based on the experience of the instructor and the students
are utilized to maintain the necessary focus on current military
applications. Prerequisite: GB3010.

MN4116 Society of Human Resource Management (0-3)
Fall/Spring

This course prepares students for taking the Human Resource Cer-
tification Institute (HRCI) certification examination. Prerequisite:
Enrollment in the MSA curriculum and consent of instructor.

MN4118 Modeling for Decision Support in Manpower Sys-
tems (3-2) Fall/Spring

An introduction to applied manpower models and modeling tech-
niques. Students will gain insight into how models are used by
policy makers in the decision process and into the complexity of the
military manpower system. Several models that are currently used
by the Bureau of Naval Personnel and Headquarters USMC will be
analyzed, including accession planning, sea-shore rotation policy,
promotion planning and inventory projection models. Other topics
covered include the manpower planning process, types of models,
model evaluation and good modeling practices. Prerequisites:

GB3040, GB4043, OS4701 (may be taken concurrently).

MN4119 Navy Manpower Requirements Process (3-0)
Summer

An in-depth analysis of fleet and shore unit Manpower require-
ments and personnel documents. The course will cover the deter-
mination and validation of fleet requirements as they pertain to an
operational unit's Required Operational Capabilities and Projected
Operational Environment and the resulting Ship Manpower Doc-
ument (SMD), Squadron Manpower Document (SQMD), and
Fleet Manpower Document (FMD); and how the Shore Manpow-
er Requirements Determination Process (SMRDP) links the Mis-
sion, Function and Task statement to the resulting Statement of

103



GRADUATE SCHOOL OF BUSINESS AND PUBLIC POLICY (GSBPP)

Manpower Requirements (SMR). The course covers how fleet and
shore manpower documents link with the Activity Manpower
Document (AMD). The Personnel sub-process will be studied as it
relates to the Enlisted Distribution and Verification Report
(EDVR) in support of fleet readiness. Prerequisites: Enrollment in
the MISA curriculum and consent of instructor.

MN4123 Organizing and Planning In Complex Networks (4-
0) Summer

In 21st century operational and policy settings, people are expected
to work in networks to get things done. Operating beyond the
boundaries of any one organization in an inter-organizational do-
main, network members are called upon to join forces and work
collaboratively with others. Network collaborations are difficult,
however, because they challenge traditional management assump-
tions. Members must coordinate without hierarchy, lead without
formal authority, and solve problems and make decisions without
someone being "in control:" or "in charge." This course provides
the basic knowledge, skills, and abilities to enable students to work
collectively in networks, especially those with members who come
from different cultural, ethnic and national organizations. With the
use of cases, experiential exercises, and simulations, students learn
how to craft and execute collaborative strategies to improve net-
work performance. Prerequisite: Consent of instructor.

MN4125 Managing Planned Change in Complex Organiza-
tions (4-0) Spring

Examination of the approaches to planning and managing change
efforts in complex social systems made up of the interdependent
components of technology, structure, task, and people; and of the
role of the manager or staff specialist; and the process of helping.
Emphasis is placed on strategies and technologies for diagnosis and
planning aimed at effective implementation. Course provides op-
portunities for practice using both simulations and actual organiza-
tional cases. Particular emphasis is placed on the DoD/ DoN or-
ganizations and the special problems they have in bringing about
change.

MN4130 Marine Manpower Management (3-0) Summer
Upon completion of this course, the student will have an in-depth
understanding of USMC Manpower Management and implemen-
tation of management policy techniques through analysis, proce-
dures, organizational and administrative actions to better staff
Headquarters Marine Corp management policy issues. USMC
officers will gain insight into management actions that support
budget requirement requests and the resource allocation efforts
subsequent to budget approval. Each officer will develop an under-
standing of the relationship between the Table of Organization
(T/O), Troop List (TL) and the Authorized Strength Report
(ASR). Each officer will complete an UNS report. Graded (3-0).
Prerequisite: MIN2111 or consent of instructor.

MN4145 Policy Analysis (4-0) Fall/Spring

Develops the tools and techniques of economic efficiency to assist
public sector decision makers in analyzing resource allocation in
government activities. Focuses on developing the principles of
cost-benefit analysis (CBA) and cost-effectiveness analysis (CEA).
Stresses the application of CBA and CEA to specific investment
projects, programs, and policies in the federal government, especial-
ly in the Department of Defense. Prerequisites: MN3161 and
0S3101 or equivalent.
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MN4157 Seminar in Management Accounting | (3-0)
Fall/Spring

This course complements the financial management program by
covering significant topics not otherwise included in the program to
prepare students to obtain the Certified Management Accountant
(CMA) and/or Certified in Financial Management (CFM) desig-
nation. This course covers topics in business analysis, corporate
financial management, management accounting and reporting, and
strategic management. This course reviews, in more depth, topics
covered in the introductory financial and cost management course.
Specific topics addressed in the course may vary. Prerequisite:

GB3050 and GB3051.

MN4304 Defense Systems Contracting (2-0) Win-
ter/Summer

This course is the study of the DoD's major systems contracting
policies, processes, procedures, and practices. A review of major
systems acquisition and program management is provided but the
primary focus is on the contracting process used to acquire defense
systems for the various services. The topics covered include: acqui-
sition environment, acquisition strategy, source selection, incentive
contracting, alpha contracting, multi-year procurement, and re-

quirement/capability specifications. Prerequisites: MN3331 or
MN3222.

MN4307 Program Management Policy and Control (4-0)
Fall/Winter/Spring/Summer

This course provides the student with knowledge and understand-
ing of major systems management control processes and tools, ap-
plication of program management control systems and the use of
computer-based management information systems with strategic
media choices so as to develop effective media campaigns, interact
effectively with the print and broadcast news media, and handle
press conferences and similar media events. Particular attention is
focused on anticipating and handling crisis communication. Specif-
ically, students will learn to organize crisis management teams,
develop crisis management plans, and create communication plans
to manage information and public perception. Case studies involv-
ing program management problem solving and decision making in
the acquisition environment are used. Prerequisite: MN3331 or
MN3392, MN3303, MN3155 (or GB4053 or MN3364),
MN4470 (or GB4450 or MN3365), MN3384 (or MN3363),
MN3309 (or MN3361), and MN4602 (or MN3362).

MN4308 Field Contract Management (2-0) As Required
Examines procurement at the installation and center level. Empha-
sis is on (1) simplified acquisition procedures, (2) contracts for oth-
er than major systems, (3) services contracting, and (4) contracting
for information technology resources. Prerequisite: MN4473 or
consent of instructor.

MN4310 Logistics Engineering (4-0) Fall/Spring

The concept of integrated logistics support in the design and
maintenance of weapon systems. Operational requirements, system
maintenance concept, functional analysis, life cycle costs, logistics
support analysis, systems design, test and evaluation, production,
spare/repair parts management are discussed. This course also co-
vers topics in logistics information technology, inventory manage-
ment culture and commercial-sector best practices for military.
Case studies include logistics life cycle cost, reliability and readiness
analysis for major weapon systems Prerequisite: GB4043, OS3006,
(both may be taken concurrently).



MN4311 Contracting for Services (3-0) Fall/Spring

This course studies the DoD's major services contracting policies,
processes, procedures, and practices. Detailed and critical examina-
tion of current policies, issues, and practices in services contracting,
to include performance based services contracting (PBSC), is ac-
complished through extensive case, policy, and report analysis re-
quiring synthesis of concepts, processes and best practices. A review
of major services acquisition and program management is provided
but the primary focus is on the contracting process used to acquire
major services for the DoD. Topics include: information technolo-
gy services, base operating support services, environmental services,
construction services, and contractor logistics support. Prerequi-
sites: MIN3331 and MIN3303 or by permission of the instructor.

MN4366 Program Management and Leadership (4-0) Sum-
mer

This course provides the student with knowledge and understand-
ing of major systems management control processes and tools, ap-
plication of program management control systems and the use of
computer-based management information systems with strategic
media choices so as to develop effective media campaigns, interact
effectively with the print and broadcast news media, and handle
press conferences and similar media events. Particular attention is
focused on anticipating and handling crisis communication. Specif-
ically, students will learn to organize crisis management teams,
develop crisis management plans, and create communication plans
to manage information and public perception. Case studies involv-
ing program management problem solving and decision making in
the acquisition environment are used. Prerequisites: MN3331 or
MN3109/MN3392, MN3303 (or MN3371), MN3155 (or
GB4053 or MN3364), MN4470 (or GB4450 or MN3365),
MN3384 (or MN3363), MN3309 (or MN3361), and MN4602 (or
MN3362).

MN4371 Acquisition and Contracting Policy (4-0)
Fall/Spring

This course uses case studies and current acquisition issues to ana-
lyze government and business acquisition/contracting policies. Em-
phasis is on acquisition decision making and policy formula-
tion/execution. Prerequisites: MN3304, MN3320 and MN3312
(or equivalent)

MN4374 Seminar In Acquisition Management: Strategic
Purchasing (3-0) Fall/Spring

This course is a graduate-level seminar in strategic purchasing. The
primary purpose and objective of MN4374 is to provide the student
with an opportunity to review and analyze the concepts and disci-
plines of strategic purchasing, to demonstrate critical analysis and
thinking skills in applying strategic purchasing management and
execution to make DoD and other agencies “world-class” buying
organizations. A second purpose is to investigate the specific topics,
concepts and theories that are projected to be of high interest to
DoD acquisition activities of the future. The course is divided into
three components. The MN4374 course includes 15 blocks of
instruction, focusing on those areas of the world-recognized Insti-
tute for Supply Management as world-class business practices for
progressive purchasing.  Specific cases and in-class “exams” are
designed to reinforce class readings and discussions. The course is
designed to capitalize on the foundations provided by MN3303,
MN3306, and MN3307. Critical thinking and analytical skills are
developed in designing and executing the most efficient and effec-
tive purchasing organizations and associated business processes.
Prerequisite: None
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MN4379 Operations Management (4-0) Winter

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 operations strategy, process
analysis, project analysis, materials management, production plan-
ning and scheduling, quality management, computer-aided manu-
facturing, capacity and facilities planning, and theory of constraints
applied to product development. The course will equip students
with the basic tools and techniques used in analyzing operations, as
well as the strategic context for making operational decisions. Pre-
requisites: IMN3108, MN3117, and OS3211, or consent of in-
structor.

MN4414 LSI - Leadership in System Integration (4-0) Sum-
mer

Same as SE4414. Most major DoD acquisition activities are not
the development of new systems but the improvement and integra-
tion of existing legacy systems. Furthermore, this acquisition ac-
tivity is made exceptionally complex because the systems need to be
integrated with a "Systems-of-Systems" (SoS) approach. SoS ac-
quisition, development, and integration require skills in system
integration that exceed those required with standalone system ac-
quisition. These skills are embodied in the role of the "Lead Sys-
tem Integrator” (LSI), previously a contractor, but increasingly a
DoD employee. In this course we examine the roles of the LSI,
where DoD acquisition skills may need to be strengthened to per-
form as the LSI, and discuss methods and tools to do so. This
course is a capstone to MN3411, MN3412, and MN3413.

MN4450 Logistics Strategy (3-0) As Required

DAU Equiv: LOG 304. This is the logistics capstone course. The
course explores and analyzes the concepts, processes and methods
of strategic planning and execution, emphasizing aggressive proac-
tive techniques to ensure maximum logistics influence on major
weapon systems acquisition as well as optimum life cycle manage-
ment of fielded systems. Cultural constraints of the current logistics
environment and how to succeed in it is a significant focus of the
course. The course examines and analyzes key opportunities for
maximum logistics influence in requirements, development, con-
tracting, test and evaluation, reliability, and maintainability as well
as financial management and communications. The course features
logistics management relevance to service roles and missions. It
employs lectures, guided discussions, case studies, role-playing,
panel discussions, and lessons learned in the DoD acquisition envi-
ronment. For the final examination project, the class is divided into
teams and produces a comprehensive strategic plan for logistics for
a fictitious major program. This course is the Distance Learning

version of GB4450. Prerequisite: MN4410.

MN4470 Strategic Planning and Policy for The Logistic
Manager (4-0) Winter/Summer

The course explores and analyzes the concepts, processes and
methods of strategic logistics planning and execution, emphasizing
proactive techniques to ensure maximum logistics influence on
major weapon systems acquisition as well as optimum life cycle
management of fielded systems. The course will examine and ana-
lyze key opportunities for maximum logistics influence in require-
ments development, contracting, test and evaluation, reliability and
maintainability, as well as financial management and communica-
tions. The course will feature logistics management relevance to
service roles and missions. The course will employ lectures, guided
discussions, case studies, role-playing, panel discussions and lessons
learned in the DoD acquisition environment. Upon successful
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completion of the course, the student will be awarded a DAWIA
(Defense Acquisition Workforce Improvement Act) Level III cer-
tificate for Acquisition Logistics. Prerequisite: GB4410 or consent
of instructor.

MN4473 Strategic Acquisition and Contract Management
(4-1) As Required

Tailored toward the students in the class, the course examines the
unique contracting issues/problems encountered in a variety of
organizational situations. Analysis, discussion and potential resolu-
tion of actual working problems are undertaken. A comprehensive
written case study is the capstone effort in the course for each stu-
dent. Students will be grouped into teams simulating integrated
product team (IPT) organization to address various issues germane
to the students' organizations. Prerequisite: MN3342.

MN4474 Organizational Analysis (2-0) As Required

This course concentrates on analysis of acquisition organizations
from an open systems perspective. Focus is on tools and techniques
for diagnosing managerial problems by analyzing structure, task
requirements, technology, culture, and various organizational sub-
systems. The course emphasizes application in that students com-
plete a course project requiring integrated application of the systems
model in an analysis of their own acquisition organization. Prereq-
uisite: none.

MN4602 Test and Evaluation Management (2-2)
Fall/Winter/Spring/Summer

Designed to cover Developmental, Operational and Joint Test and
Evaluation, including planning concepts and procedures frequently
used in test and evaluation programs. Taught from the perspective
of the Program Manager, Test Project Officer and Test Engineer.
Actual military cases are used for examples. Topics include the role
of Test and Evaluation in Systems Engineering and Acquisition
Management, DT and OT test planning, introduction to test de-
sign, conduct of tests, live fire testing, modeling and simulation,
human systems integration (HIS), reporting of test results, range
and resource issues, and lessons learned. Student teams will write a
detailed test plan. Prerequisite: MN3302.

MN4760 Manpower Economics | ( 4-0 ) Spring

An introduction to the theoretical aspects of labor economics. Con-
cepts covered include the supply of labor, the demand for labor,
wage determination, internal labor markets, human capital, earn-
ings functions, turnover, compensation systems, and compensating
wage differentials. Special readings are used that apply the princi-
ples to military manpower. Prerequisite: None.

MN4761 Applied Manpower Analysis (4-0) Summer
Application of theoretical models and quantitative techniques to
Navy and DoD manpower, personnel, and training issues. Topics
include application of cost-benefit and cost-effectiveness analysis
techniques to manpower policies, manpower supply models, attri-
tion and reenlistment models, force structure analysis, manpower
productivity, and compensation systems. Course uses specialized
readings in DoD and Navy manpower. Prerequisites: MN3760 and
MN4111.

MN4790 Managing Diversity (4-0) Spring

This is an experiential course developing awareness, understanding,
and leadership action for managing diversity and inclusion in the
uniform and civilian military. The course explores social constructs
of gender, race, class, and culture; builds personal, leadership, and
organizational skills for addressing diversity and inclusion issues;
and develops the competency of leaders to respond effectively to the
opportunities and the challenges posed by the increasing presence
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of diversity in the military. The objective of managing inclusion is
to maximize the organization's performance through understand-
ing, valuing, and leveraging diversity both in the workplace and in
the customer base. Managing diversity competency is developed
through personal and organizational introspection and change.
Graded on a Pass/Fail basis only. Prerequisite: None.

MN4900 Readings in Management (V-0)
Fall/Winter/Spring/Summer

An individualized program of advanced readings and study in some
area of Systems Management. Prerequisites: A background of ad-
vanced work in the area of study and departmental approval. Grad-
ed on a Pass/Fail basis only.

MN4970 Seminar in Systems Management (V-0)
Fall/Winter/Spring/Summer

Study of a variety of topics of general interest in the systems man-
agement, to be determined by the instructor. Prerequisites: A back-
ground in systems management and consent of instructor.

MN4999 Elective (4-0) As Required
Course elective.

PD Courses

PD0810 Thesis Research (0-8) Fall/Winter/Spring/Summer
Thesis research for PD21 students.

Global Public Policy Academic Group

Chairman (Interim)
Robert McNab

Associate Professor

Halligan Hall Room 233

831-656-3132
DSN 756-2306

rmmcnab@nps.edu

Associate Chair

Frank Barrett
Professor

Ingersoll Hall Room 240

831-656-2328
DSN 756-2328
tbarrett@nps.edu

Dr. Margalynne Armstrong, Visiting Associate Professor
(Santa Clara Law).

Mie Augier, Associate Professor, Ph.D., Copenhagen Busi-
ness School, 2001.

Frank J. Barrett, Professor, Ph.D., Case Western, 1990.

Walter Christman, Associate Professor, Ph.D., University
of Geneva, 2007.



Karen Guttieri, Assistant Professor, Ph.D., University of
British Columbia, 1999.

Robert Looney, Professor, Ph.D., University of California,
Davis.

George Lucas, Professor, Ph.D., Northwestern University,
1978.

Robert M. McNab, Associate Professor, Ph.D., Georgia
State University, 2001.

Paula Philbin, Senior Lecturer.
Maria Pineda, Visiting Professor (UCLA).

Anke Richter, Academic Associate, Ph.D., Stanford Uni-
versity, 1996.

Marc Ventresca, Associate Professor.
Brief Overview

The Global Public Policy Academic Group was established
by the Naval Postgraduate School (NPS), 1 January 2009,
as an inter-disciplinary group to study the national security
implications of globalization. The group conducts research
and develops research-led educational programs. By broad-
ening the understanding of the forces of globalization and
their potential impact on U.S. national security policy,
NPS endeavors to not only inform, but to also shape, na-
tional policy. On 1 October 2012, GPPAG moved to be-
come an academic group within the Graduate School of

Business and Public Policy.

A core competency of NPS is the linking of traditional
disciplines to national security and defense applications.
NPS faculty provide a wide-range of relevant expertise on
leadership, program management, economic development,
strategy and planning, cross-cultural communications, con-
flict resolution, metrics, organizational learning and other
relevant subjects. A core mission of the Naval Postgraduate
School is to prepare security practitioners for the emerging
security environment.

Program Development

In support of the National Security Strategy of the United
States, the National Defense Strategy, the National Strate-
gy for Homeland Defense, and the Navy's Maritime Strat-
egy, the GPPAG develops a broad-based, interdisciplinary
research program to investigate the interaction of globali-
zation and national security. GPPAG faculty conduct re-
search on global governance and development, new securi-
ty economics, rule of law, and fiscal decentralization.
These research efforts directly influence the development
of graduate curricula in GPPAG in support of the De-
partment of Defense. The GPPAG continues to deliver
graduate certificates on Security, Stability, and Develop-
ment in Complex Operations and the Rule of Law, with
the objective of providing non-traditional students a path

towards a Masters in Global Public Policy.
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Certificate in Stability, Security and Develop-
ment in Complex Operations - Curriculum 210

Program Director
Karen Guttieri, Ph.D.
Quarters E Building 279

guttieri@nps.edu
Brief Overview

The purpose of the program is to provide a professional
education program to the civil affairs community focusing
on the relevant, requisite skills identified by the Depart-
ment of Defense, as necessary for implementing Irregular
Warfare, on a global scale. NPS faculty have studied post-
9/11 shifts in operational environments and adaptations in
the various CA doctrines, force structure, training and de-
ployments. This program develops a conceptual framework
for analyzing key civil affairs and psychological operations
and provides graduate level education to participants in
order to enhance their effectiveness as they plan and exe-
cute complex operations. The program aims to capture civil
affairs and psychological operations operational and tactical
innovations, and resulting lessons.

Requirements for Entry

A baccalaureate degree with above-average grades is de-
sired. An academic profile code of 365 is required.

Program Length

Fall SSDCO
DL: 15 Oct-24 Nov
IR: 27 Nov—21 Dec

Winter SSDCO
DL: 14 Jan—23 Feb
IR: 25 Feb—22 Mar

Spring ROL
DL: 1 Apr-11 May
IR: 13 May-31 May

Summer SSDCO
DL: 24 Jun-3 Aug
IR: 5 Aug-30 Aug

Graduate Certificate Requirements

Requirements for the Certificate in Stability, Security, and
Development in Complex Operations are met by successful
completion of all three courses.
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Program Phases

The Security, Stability and Development in Complex Op-
erations (SSDCO) Certificate Program consists of three
courses delivered in hybrid residence status.

Phase one of the certificate involves distance learning over
a three to four week period.

Phase two entail four weeks of intensive in-residence
coursework.

Phase three of the certificate includes three to four weeks
of distance learning to complete required coursework for
course grade (as opposed to a pass/fail).

The program content and projects challenges the student
academically and addresses problems of interest to the
DoD with specific emphasis on the challenges of civil-
military relations and human dynamics.

Required Courses

GP3100 (4-0)  Global Change and International
Governance

GP3200 (4-0)  Security and Development

GP3300 (4-0)  Introduction to Analytic Methods

Certificate in Civil Military Operations and the
Rule of Law (Res & DL) - Curriculum 215

Program Director

Karen Guttieri, Ph.D.
Quarters E Building 279
guttieri@nps.edu

Brief Overview

Well-functioning justice institutions and government
bound by the rule of law are vital to security and develop-
ment. America’s interest in the rule of law abroad is ex-
pressed in the 2010 US National Security Strategy, calling
for the US to "improve its capability to strengthen the se-
curity of states at risk of conflict and violence," including
internal, external, and regional security, "respect for human
rights and the rule of law" and "administrative and over-
sight capability of civilian security sector institutions, and
the effectiveness of criminal justice." The 2010 Quadrenni-
al Defense Review calls Civil Affairs "the vanguard” of
Defense Department support to US government agency
assistance to partner nations in the rule of law.

The goal of this certificate program is to provide Civil Af-
fairs, Psychological Operations, and related rule of law
practitioners with the knowledge and skills needed in order
to provide effective support to rule of law missions in a
variety of operational environments, from conflict preven-
tion to post-conflict stabilization. The three courses com-
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prising the program are integrated in order to educate stu-
dents on the rule of law at all levels, including international
conventions, national and regional rule of law systems, and
local governance and traditional rule of law mechanisms.

Civil Military Operations and the Rule of Law is a gradu-
ate certificate that complements the NPS program Stabil-
ity, Security and Development in Complex Operations

(SSDCO). These hybrid distributed/in-residence program
are particularly tailored to the needs of Reserve personnel.

Requirements for Entry

Applicants for the CMO and Rule of Law program must
have an earned bachelor's degree from a regionally accred-
ited academic institution, and in the absence of a waiver,
the NPS certificate in Stability, Security and Development
in Complex Operations (SSDCO). While GPPAG will
accept applications from virtually all undergraduate major
fields, admissions decisions will primarily be based on ade-
quate performance in social science and humanities classes.
The program is sponsored by the United States Army Civil
Aftairs and Psychological Operations Command. We wel-
come related rule of law practitioners on a space-available
basis.

Program Length
One Quarter
Graduate Certificate Requirements

Requirements for the Certificate in Civil Military Opera-
tions and the Rule of Law are met by successful comple-
tion of all three courses.

Program Phases

Distributed learning: Ap. 1 - May 11
In-residence: May 13-31

Required Courses

GP3110 (4-0)  Legitimacy, Law and Society
GP3210 (4-0)  Comparative Legal Systems
GP3310 (4-0)  Public Order and Accountability

Note: Courses are taken concurrently.

GP3100 Global Change and International Governance (4-0)
Winter/Summer

This course addresses principles that drive globalization and how
and where the military and civilians address the civil dimension in
pre-conflict, conflict, and post-conflict environments. Theories of
regional economic development, location and trade are applied to
the contemporary process known as "globalization" and used to
decipher its effects on regional and national patterns of develop-
ment, employment, income distribution, political institutions, and
policymaking. Specific topics of discussion are: globalization and
the production of risks, climate and environmental change, division
of labor, power and governance, regional and international devel-
opment, risks as drivers of change, financial and information flows,
and capitalism and globalization.



GP3110 Legitimacy, Law, and Society (4-0)
Fall/Winter/Spring/Summer

This course investigates the role of legitimacy in governance sys-
tems, including the rules, norms and social processes that shape and
legitimate political order. We address the legality of war (jus ad
bellum) in so far as it affects the legitimacy of political orders that
follow it. The focus in this course is upon the rules that apply in the
midst of war or occupation (jus in bello)and the processes of transi-
tion through interim to more durable regimes after conflict. We
will consider the institutional and social context for governance,
including the role of social movements and media in the develop-
ment of legitimate political order under rule of law. The class will
draw upon case studies of real-world scenarios. The discussion of
legal issues in this course is part of a broader conversation on recon-
ciliation and the rule of law. Significant actors in this space include
the United Nations and other international regimes, civil society,
national-level public officials, and the military. Students will learn
about legal definitions, frameworks, and international assistance
efforts. Prerequisites: none.

GP3200 Security and Development (4-0) Winter/Summer
Complex security challenges including state failure, transnational
terrorism, energy crisis and pandemics compel us to think about
prevention and stability operations in new ways. The course seeks
to develop analytic skills and empirical knowledge needed to assess
requirements and capacities for stability, security and development,
and to develop strategies for peace building. Students will gain
expertise relevant to preventive engagement and counterinsurgency,
and especially to civil-military operations such as humanitarian
relief, peace and stability operations abroad and homeland security
efforts at home. Specific areas of concentration are: stability in the
global context, theories and strategies, implementation challenges,
and practical applications.

GP3210 Comparative Legal Systems (4-0)
Fall/Winter/Spring/Summer

Comparative law is the study of alternative legal systems. In the
context of Civil Military Operations knowledge of the legal tradi-
tions of the host country is necessary to the process of helping to
reestablish or support a culture of lawfulness. An understanding of
host country legal traditions and resources contributes to the cultur-
al competence of successful graduates and an ability to support rule
of law systems that are perceived as fair and acceptable to the host
country population. Today, the issues of how systems and institu-
tions interact with legitimacy and perceptions are critical for Civil
Affairs policy and work in the field. The Rule of Law certificate
underscores this with the substantive contents in the two other
courses. The Comparative Legal Systems course engages your
knowledge and learning from those courses through the focused
look at legal traditions on the books and in practice in different
countries. To reinforce the link between theory and application,
this course also introduces principles and precepts of dispute resolu-
tion and organizational design, to provide context for the analysis of
comparative legal systems and recognition of challenges and oppor-
tunities Civil Affairs practitioners will face. This further content
addresses the cultural competence of graduates and leverages their
prior knowledge of organizational and institutional design — em-
phasizing the importance of institutional and well as individual
‘capacity’ to work within different legal system contexts.

GP3300 Introduction to Analytic Methods (4-0) Win-
ter/Summer

GP3300 focuses on the use of analytical decision making tech-
niques in the support of stability operations. The first part of the
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course focuses on the framework for analytical decision-making and
accurate costing of projects. The second part of the course discuss-
es multi-objective decision-making. In the final part of the course,
we will discuss risk and the economics of stability operations.

GP3310 Public Order and Accountability (4-0)
Fall/Winter/Spring/Summer

This course surveys the role of and need for legal institutions to
provide the physical security necessary for reconstructing society as
well as rebuilding/creating state legitimacy. The concept of justice
is central to this process, as is creating a robust and fair justice sec-
tor. Most practitioners have come to realize that it is impossible to
address the problems arising from conflict without addressing the
interrelationships between security, development and politics. We
examine these with an eye to the practical applications for the Civil
Affairs community. We will discuss the challenge of operationaliz-
ing legal concepts and norms, and introducing Rule of Law into
countries that have no prior concept of the role of legal and security
institutions as protectors of and servants to the people, and courts
as neutral arbitrators of the law. The class will tackle the subjects of
torture, truth and reconciliations structures, the Geneva Protocols,
and war crimes, as well as the role of civilian policing in conflict
zones. We will also tackle the issue of privatizing roles and func-
tions in conflict areas, and the problems of corruption and orga-
nized crime. The class will draw upon case studies of real-world
scenarios from Nuremberg, Abu Gharaf, Guantanamo, and South
Africa. We will discuss the key actors involved in the Rule of law
process: NGOs, the United Nations, the State Department,
NATO, and regional organizations.

GP4800 Directed Studies in Global Public Policy (V-V)
Fall/Winter/Spring/Summer

Format and content vary. Normally involves extensive assigned
readings, individual discussions with the instructor, papers and/or
examinations. Prerequisite: consent of instructor.

Defense Resources Management Insti-
tute (DRMI)

Website
www.nps.edu/drmi

Executive Director

Natalie Webb, Ph.D.
Code DRMI, Halligan Hall, Room M4

(831) 229-3179
FAX (831) 656-2139
njwebb@nps.edu

Overview

DRMI conducts professional education programs in ana-
lytical decision making and resources management for
military officers of all services, and senior civilian officials
of the United States and over 165 other countries. Estab-
lished in 1965 by the Secretary of Defense as an education-
al institution, DRMI is located at the Naval Postgraduate
School in Monterey, California.
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Our Approach

DRMI faculty conduct programs that develop an under-
standing and appreciation of the concepts, techniques, and
analytical decision making skills related to defense re-
sources management. We draw upon evidence-based re-
search and practice from the fields of management, eco-
nomics and decision analysis. Our goal is to enhance the
effective allocation and use of resources in defense organi-
zations

The mission, objectives and responsibilities of DRIMI are
set forth in Department of Defense Directive 5010.35.

Programs Offered

Defense Resources Management Course - Four weeks in
length; presented four times a year.

International Defense Management Course - Ten weeks in
length; presented twice a year.

Senior International Defense Management Course - Four
weeks in length; presented once each year; normally start-
ing in August.

Budget Preparation, Execution and Accountability Course
- Eight days in length; presented as scheduled.

Human Capital Resources Management Course - Two
weeks in length; presented as scheduled.

Multiple-Criteria Decision Making Course — Two weeks
in length; presented as scheduled.

Performance Management and Budgeting Course - Five
days in length; presented as scheduled.

Risk Management Course - Two weeks in length; present-

ed as scheduled.

Mobile Education Courses - Normally one to two weeks in
length, for U.S. military services and defense agencies, and

for foreign governments upon specific request and approv-

al.

Courses for Other Agencies - Programs are from one to
two weeks duration, resident or on-site, for non-defense
federal governments upon specific request and approval.

DRMI Curricula

DRMI faculty prepare integrated curricula from many dis-
ciplines including management, economics and decision
analysis. Each course requires course participants to under-
stand and use the basic language and analytic tools that
support some aspect of defense resources management.

All courses are E-IMET certified.
Course Descriptions

In-Resident Courses

Human Capital Resources Management Course (HCRM)
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Participants:
U.S. and international military officers and civilians.

Military grades of O-3 and above, and defense-related ci-

vilians of equivalent rank.
This course is presented in English.

In the Human Capital Resources Management course,
DRMI faculty introduce participants to effective strategic
human capital management approaches that combine the
need for transparency and accountability with the unique
demands of the defense and security sectors. This course is
designed for military officers rank O-3 to O-6 and equiva-
lent civilian officials (GS-09 to GS-15).

The course covers four central themes. The first introduces
relevant economic concepts needed to analyze labor/capital
tradeoff and the role of governments in economic systems.
The second focuses on strategic planning for the work
force including force sizing, capabilities based planning,
and budgets. The third and fourth emphasize human re-
sources integration and total force management. Specific
topics covered include identifying and framing human cap-
ital issues; economics of military manpower; capabilities
based human capital planning; policies and practices for
torce development: recruitment, screening, selection, train-
ing, education, compensation, promotion criteria; career
planning and management; performance assessments; me-
diation and negotiation; salary and benefits; total force
integration including active duty and reserve military per-
sonnel, civilian personnel, and private-sector contract per-
sonnel; and performance management.

DRMI faculty teach the course using a stimulating mix of
lectures, small group discussions and real world case stud-
ies. This approach provides a dynamic learning environ-
ment designed to develop the decision making skills neces
sary in today's challenging environment. A capstone exer-
cise enables participants to use the information in the
course to focus on and develop a human capital strategic
issue of concern to their command.

Defense Resources Management Course (DRMC)

Participants: U.S. and international military officers and
civilians.

United States: Military officers from all services (grades O-
3 and above); DoD civilians GS-9 and above.

International: Equivalent military and civilians as above.

English language capability required.
This course is presented in English.

The course integrates analytical concepts, principles, meth-
ods, and techniques drawn from the disciplines of man-
agement, economics, and quantitative methods, and ap-
plies them to decisions involving the allocation of financial,
logistic and human resources. NRMI faculty present a va-
riety of analytical frameworks that will enhance the partici-



pants' competence at recognizing and evaluating the risk
assessments and tradeoffs that must be made among com-
peting alternatives at both the strategic and operational
levels of defense organizations.

DRMI faculty teach this course using a mix of lectures,
small group discussions, and real world case studies. This
approach provides a dynamic learning environment de-
signed to develop the analytical decision making skills nec-
essary in today's challenging environment. DRMI faculty
use contemporary issues such as the global war on terror,
regional and international instability, infrastructure protec-
tion, and multinational defense cooperation to illustrate
the environment in which current defense resource alloca-
tion decisions must be made.

CPE: 116 points. Graduate Education Credit: 4 units
(requires passing a test at the end of weeks 2 and 4)

International Defense Management Course (IDMGC)

Participants: International students only. Military grades
of O-3 and above and defense-related civilians of equiva-
lent rank.

This course is presented in English.

The course provides a series of lectures in three major are-
as: the defense management environment, quantitative
and economic analysis, and management systems in the
context of strategy, implementation, and operations. A
major curricular concept of this course is comparative re-
sources management, i.e. the examination of how different
countries allocate resources. In order to enhance the com-
parative aspects of the curriculum, DRMI leadership en-
courages broad national representation with a diversity of
both military services/agencies and civilian government
officials. In addition to the small-group discussions that are
a key part of the learning environment, each country's par-
ticipants are required to give a presentation on national
security issues faced by their country. These presentations
allow for class-wide discussion of key security issues around
the world.

During the course, DRMI conducts a field trip to selected
military and government agencies in the Washington D.C.
area. This trip provides an opportunity for the participants
to receive special briefings on management techniques and
problems, and to observe actual practices at the operating
level.

Senior International Defense Management Course (SIDMC)

Participants: Senior international students only. Enroll-
ment is restricted to military flag and general officers
(grades O-7 and above) and defense-related civilians of
equivalent rank, except for countries where the O-6 grade
is comparable to flag/general rank, in which case officials
may be enrolled on a waiver basis.

Participation in this course is normally 50-54 senior offi-
cials from as many as 45 countries.
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This course is presented in English.

The lecture, small discussion group, case study, and prob-
lem format and con-tent described above for the Interna-
tional Defense Management Course also apply, but DRMI
has compressed the course’s duration. DRMI faculty invite
two or three senior U.S. guest speakers are invited to ad-
dress the class and conduct a short field trip.

Multiple Criteria Decision Making Course (MCDM)
Participants:
U.S. and international military officers and civilians.

Military grades of O-3 and above and defense-related civil-

ians of equivalent rank.
This course is presented in English.

This course develops a method of approach to support de-
cision making by managers in defense organizations. The
focus is on practical application to management decisions
involving many organizational objectives. The course plac-
es emphasis on formulating the problem, understanding
the analytical process involved in evaluating potential solu-
tion alternatives, and interpreting the results of the analysis
in support of choosing a solution. DRMI faculty provide
practical examples from defense resource allocation prob-
lems. DRMI faculty require each participant to apply the
multi-criteria decision approach taught during this course
to a decision problem of current interest to their own Min-
istry of Defense. The problem can be one that is already
being analyzed, or a new problem. Participants will have
the opportunity to work in depth on this problem with a
faculty member during the course. Participants will deliver
a final presentation on the last day of the course. This exer-
cise will link the theoretical environment with the real
world through a practical and relevant application of course
concepts. DRMI faculty also hope that this will serve as a
foundation for further work on this problem once the par-
ticipants return to their own organizations.

Budget Preparation, Execution and Accountability (BPEA)

Course
Participants:
U.S. and international military officers and civilians.

Military grades of O-3 and above, and defense-related ci-

vilians of equivalent rank.
This course is presented in English.

This course examines the preparation, execution and ac-
countability of defense budgets. We provide the founda-
tion for preparing and executing the budget by discussing
the overall budget process, beginning with planning and
programming. Planning and programming are the stages
where policy formulation and allocation of resources sup-
port national priorities, goals and objectives. This course
reviews these concepts, and then illustrates how to take the
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programming decisions from the Ministry of Defense
(MoD) through the budget cycle. We begin with a section
on budget preparation using MoD programming guidance,
integrating programs with budget guidance to create a
budget. We then provide information, tools and tech-
niques, and exercises on estimating budget submissions,
funds control, performance management and feedback, all
components of preparing, executing, and providing ac-
countability for defense budgets.

Risk Management
Participants:
U.S. and international military officers and civilians.

Military grades of O-3 and above, and defense-related ci-

vilians of equivalent rank.
This course is presented in English.

This course focuses on the question of risk and how to
incorporate risk analysis into public sector policymaking.
The course examines the question of uncertainty and how
to quantify uncertainty. The course then moves into the
question of how to quantify risk. The course examines
questions of acceptable and unacceptable risk and challeng-
es participants with a series of case studies to manage risk
in a public sector decision making environment.

Performance Management and Budgeting (PMB)
Participants:

U.S. Officers (active or reserve) and international military
officers, of grades 0-3 and above, or equivalent; individuals
participating in accelerated career development programs;
and foreign officials of similar rank or grade.

This course is presented in English.

This course examines performance management and budg-
eting beginning with planning-to-budgeting and govern-
ment accounting systems, and different types of and uses
for budgets. We provide a foundation for performance
management and budgeting by developing top-level goals
and objectives, examining indicators of performance and
performance hierarchies, and showing how indicators can
be used in budgeting systems. Faculty present real-world
and teaching examples of measures of efficiency and effec-
tiveness, and discuss how those measures impact budget
decisions and implementation. Participants then create
performance measures for a defense organization and dis-
cuss how they can be used in a defense budget. Partici-
pants should bring examples of performance measurements
for their own organizations and information on how their
own budget systems implement that information.

In-Resident Course Dates. Current courses dates are
available on our website at www.nps.edu/drmi
http://www.nps.edu/drmi.

Mobile Education Courses
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Mobile International Defense Management Course (MIDMC)
MASL P319016

The Mobile International Defense Management Course
(MIDMC) is suitable for professionals concerned with the
economic, efficient and effective allocation and use of
scarce defense resources in today's complex and uncertain
security environment. Participants normally come from a
broad spectrum of fields, to include logistics, operations,
personnel, acquisition, financial management, program
management, planning, engineering, and program evalua-
tion. This course is designed for military officers rank O-3
and above and equivalent civilian officials.

Analytical Decision Making Course (ADMGC)
This mobile ADMC is suitable for professionals concerned

with the economic, efficient and effective allocation and
use of scarce defense resources in today's complex and un-
certain security environment. Participants usually come
from a broad spectrum of fields, to include logistics, opera-
tions, personnel, acquisition, financial management, pro-
gram management, planning, engineering, and program
evaluation. This course is designed for military officers
rank O-3 and above and equivalent civilian officials.
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The Graduate School of Engineering and Applied Sciences
consist of seven Departments, Committee, and two Academic
Groups:

Department of Applied Mathematics MA
Department of Electrical and Computer Engi- ECE
neering

Engineering Acoustics Academic Committee EAAC

Department of Mechanical and Aerospace Engi- MAE

neering

Department of Meteorology MR
Department of Oceanography ocC
Department of Physics PH
Space Systems Academic Group SP
Department of Systems Engineering SE
Undersea Warfare Academic Group USWAG
Overview

The Graduate School of Engineering and Applied Scienc-
es (GSEAS) supports the Navy and the Department of
Defense by educating future leaders to lead, innovate and
manage in a changing, highly technological world, and by
conducting research recognized internationally for its rele-
vance to national defense and academic quality. More spe-
cifically, GSEAS provides advanced technical and scien-
tific knowledge and understanding so graduates:

e understand the capabilities and limitations of current
and future technologies in battle space environments

e understand and apply emerging and advanced technol-
ogies to enhanced war fighting capabilities

e are able to grow, anticipate, respond and lead in future
complex, rapidly changing technological environments

e are able to represent their organization's technical needs
and interests with and within myriad constituencies, to
include DoD, the Joint Staff, and industry

GSEAS accomplishes the above by offering high quality,

traditional academic degrees that include:

e Science and engineering curricula tailored to the needs
of naval communities and other DoD constituents

e Research programs funded by the defense community,
aligned to future capabilities--integrated into curricula
and courses

e Hands-on education--classroom theory linked to real-
world experiences in laboratories, experiments, testing--
often classified

e Blending current operational experience of students,
emerging technologies, and cutting-edge faculty in a
joint, international culture

e Life changing education--transforming officers into
technical generalists, sub-specialists and war fighters

Curricula

Traditional degree granting programs are offered by de-
partments, normally at both the master's and Ph.D. levels.
Most of these degree programs are an integral part of one
or more unique interdisciplinary curricula designed for
relevance to national security needs. Each of these curricu-
la infuses cutting edge knowledge into academic courses

taught by a dedicated, world-class faculty:

Anti-Submarine Warfare Certificate (274)

Applied Mathematics (380)

Combat Systems Sciences and Engineering (533)
Electronic Systems Engineering (590)

Electrical Systems Engineering (593)
Reactors/Mechanical Engineering via Distance Learning
(571)

Mechanical & Naval Engineering (570)

Mechanical & Naval Engineering - Energy Focus (563)
Mechanical Engineering for Nuclear Trained Officers via
Distance Learning (572)

Meteorology (372)

Meteorology and Oceanography (373)

Oceanography (440)

Operational Oceanography (374)

Space Systems Engineering (591)

Space Systems Operations (366) *

Space Systems Operations (Distance Learning) (316)*
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Space Systems Operations (International) (364)
Systems Engineering (580)

Systems Engineering PhD (581)

Systems Engineering Analysis (308) *

Systems Engineering Certificate (282)

Systems Engineering (Distance Learning) (311)
Systems Engineering Management (MSSEM)/ Product
Development (Distance Learning) (721)

Underwater Acoustic Systems (Distance Learning) (535)
Undersea Warfare (525) *

Undersea Warfare (International) (526) *

U.S. Naval Test Pilot School/Mechanical & Aerospace
Engineering (613)

*Indicates an interdisciplinary curriculum offered with the
Graduate School of Operational and Information Sciences

Degrees

Within each of these curricula, students have the oppor-
tunity to earn a high quality academic degree while focus-
ing on an area relevant to national defense and war fighting
capabilities. For example, students enrolled the in Space
Systems Engineering (Curriculum 591) have an opportuni-
ty to study and do research related to space systems while
earning an academic degree from either the Department of
ECE, PH, MAE, ME or CS and while students enrolled
in the Undersea Warfare (Curriculum 525/526) have the
opportunity to study and do research related to undersea
warfare while earning a degree from either the Depart-
ments of ECE, MA, MAE, PH, OC, or OR. Student
research is under the tutelage of faculty with research expe-
rience related to national security and is an integral part of
the educational experience of each student.

GSEAS offers the following degree programs, each de-
signed and evolved to meet the changing needs of the Navy
and defense communities while maintaining high academic
standards:

Master of Science in Applied Mathematics, Ph.D. in Ap-
plied Mathematics

Master of Science in Applied Physics, Ph.D. in Applied
Physics

Master of Science in Applied Science (Physical Oceanog-
raphy), (Acoustics), (Operations Research) or (Signal Pro-
cessing)

Master of Science in Astronautical Engineering, Astronau-
tical Engineer, Ph.D. in Astronautical Engineering

Master of Science in Combat Systems Technology

Master of Science in Electrical Engineering, Electrical

Engineer, Ph.D. in Electrical & Computer Engineering

Master of Science in Engineering Acoustics, Master of
Engineering Acoustics, Ph.D. in Engineering Acoustics

Master of Science in Engineering Science
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Master of Science in Engineering Systems

Master of Science in Mechanical Engineering, Mechanical
Engineer, Ph.D. in Mechanical Engineering

Master of Science in Meteorology, Ph.D. in Meteorology

Master of Science in Meteorology and Physical Oceanog-
raphy

Master of Science in Physical Oceanography, Ph.D. in
Physical Oceanography

Master of Science in Physics, Ph.D. in Physics
Master of Science in Product Development

Master of Science in Systems Engineering, Ph.D. in Sys-

tems Engineering
Master of Science in Systems Engineering Analysis

Master of Science in Systems Engineering Management

Department of Applied Mathematics

Chatrman

Craig Rasmussen
Spanagel Room 238B
(831) 656-2763, DSN 756-2763

ras@nps.edu

Associate Chairman for Labs and Computing

David R. Canright

Spanagel Room 246

(831) 656-2782, DSN 756-2782
dcanright@nps.edu

Associate Chairman for Research

Pante Stanica

Spanagel Room 268
(831)656-2714, DSN 756-2714
pstanica@nps.edu

Carlos F. Borges, Professor (1991)% Ph.D., University of
California, Davis, 1990.

David Canright, Associate Professor and Associate Chair
for Labs and Computing (1988); Ph.D., University of Cal-
ifornia, Berkeley, 1987.

Lester E. Carr, lll, Lecturer (2005); Ph.D., Naval Postgrad-
uate School, 1989.

Doyle Daughtry, Lecturer (2004); MA, East Carolina Uni-
versity, 1973.

Fariba Fahroo, Professor (1992); Ph.D., Brown University,
1991.



Christopher Frenzen, Professor (1989); Ph.D., University of
Washington, 1982.

Ralucca Gera, Associate Professor (2005); Ph.D., Western
Michigan University, 2005.

Frank Giraldo, Professor (2006); Ph.D., University of Vir-
ginia, 1995.

Wei Kang, Professor (1994); Ph.D., University of Califor-
nia, Davis, 1991.

Jeremy Kozdon, Assistant Professor (2012); Ph.D., Stan-
ford University, 2009.

Arthur Krener, Distinguished Visiting Professor (2006);
Ph.D., University of California, Berkeley, 1971

Bard Mansager, Senior Lecturer, (1991); M.A., University
of California, San Diego, 1979.

Beny Neta, Professor, (1985); Ph.D., Carnegie-Mellon
University, 1977.

Guillermo Owen, Distinguished Professor (1983); Ph.D.,
Princeton University, 1962.

Craig Rasmussen, Professor and Chair (1991); Ph.D.,
University of Colorado at Denver, 1990.

Clyde Scandrett, Professor, and Dean of GSEAS (1987);
Ph.D., Northwestern University, 1985.

Gabriela Stanica, Lecturer (2012); MA SUNY Buffalo,
1999.

Pantelimon Stanica, Professor and Associate Chair for Re-
search (2006); Ph.D., State University of New York at
Buffalo, 1998.

Lucas Wilcox, Assistant Professor (2012); Ph.D., Brown
University, 2006.

Hong Zhou, Associate Professor (2004); Ph.D., University
of California, Berkeley, 1996.

Professors Emeriti:

Donald A. Danielson, Professor Emeritus (1985); Ph.D.,
Harvard University, 1968.

Richard Franke, Professor Emeritus (1970); Ph.D., Univer-
sity of Utah, 1970.

Harold M. Fredricksen, Professor Emeritus (1980); Ph.D.,
University of Southern California, 1968.

William Gragg, Professor Emeritus (1987); Ph.D., Univer-
sity of California, Los Angeles, 1964.

Toke Jayachandran, Professor Emeritus (1967); Ph.D.,
Case Institute of Technology, 1967.
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Gordon E. Latta, Professor Emeritus (1979); Ph.D., Cali-
fornia Institute of Technology, 1951.

Arthur L. Schoenstadt, Professor Emeritus (1970); Ph.D.,
Rensselaer Polytechnic Institute, 1968.

Maurice Dean Weir, Professor Emeritus (1969); D.A., Car-
negie-Mellon University, 1970.

*The year of joining the Naval Postgraduate School faculty
is indicated in parentheses.

Brief Overview

As well as the Master of Science and Ph.D. programs in
Applied Mathematics, the Applied Mathematics Depart-
ment offers individually tailored minor programs for many
of the school's doctoral students. The majority of the de-
partment instructional—effort is devoted to the service
courses offered.

Degrees

Master of Science in Applied Mathematics

In order to enter a program leading to the degree Master of
Science in Applied Mathematics, the prospective student is
strongly advised to possess either a Bachelor degree with a
major in mathematics or a strong mathematical orientation
in a Bachelor degree in another discipline.

Any program that leads to the degree Master of Science in
Applied Mathematics for a student who has met the en-
trance criteria must contain:

1. A minimum of 32 quarter-hours of graduate-level
(3000-4000 numbered) courses with a minimum QPR
of 3.0. The program specifications must be approved by
the Chairman of the Department of Applied Mathe-
matics and the Academic Associate. The program is
subject to the general conditions specified in the Aca-
demic Council Policy Manual as well as the following:

2. A student must complete or validate the four 1000 level
calculus sequence and the introductory courses in linear
algebra and discrete mathematics.

3. The program must include at least 16 hours in 3000
level mathematics courses and 16 hours of approved
4000 level mathematics courses.

4. Courses in Ordinary Differential Equations, Real Anal-
ysis, and upper division Discrete Mathematics are spe-
cifically required, and those at the 3000 level or above
may be applied toward requirement (2).

5. An acceptable thesis is required. The Department of
Applied Mathematics permits any student pursuing a
dual degree to write a single thesis meeting the re-
quirements of both departments, subject to the approval
of the Chairmen and Academic Associates of both de-
partments.

In addition to the core courses required in item (3), the
program allows the student to select an applied subspecial-
ty option from the following list: applied mathematics,
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numerical analysis and computation, discrete mathematics,
operations research, theoretical mathematics, and intelli-
gence.

Doctor of Philosophy

The Department of Applied Mathematics offers the Doc-
tor of Philosophy in Applied Mathematics degree. Areas of
specialization will be determined by the department on a
case by case basis. Requirements for the degree include
course work followed by an examination in both major and
minor fields of study, and research culminating in an ap-
proved dissertation. It may be possible for the dissertation
research to be conducted off-campus in the candidate's
sponsoring organization.

Entrance into the program will ordinarily require a mas-
ter's degree, although exceptionally well-prepared students
with a bachelor's degree in mathematics may be admitted.
A preliminary examination may be required to show evi-
dence of acceptability as a doctoral student. Prospective
students should contact the Chairman of the Applied
Mathematics Department or the Academic Associate for
further guidance.

Minor in Applied Mathematics

Ph.D. students from another department can qualify for a
minor in mathematics by taking at least four mathematics
courses at the 3000 or 4000 level; at least three of these
must be at the 4000 level. The QPR for courses taken to-
ward the minor requirement must be at least 3.5. The
courses taken should constitute a coherent minor program,
and must be approved by the Academic Associate for the
Department of Applied Mathematics. The use of reading

courses to satisfy the requirement is strongly discouraged.

Prerequisites

Prerequisites are as described in the course descriptions. If
a student has not taken the prescribed prerequisites at
NPS, then a validation examination by the Applied Math-
ematics Department may be substituted.

Applied Mathematics Course Descriptions

MA Courses

MAO0134 Problem Solving Session for MA1113/4 (No Cred-
it) (0-3) Spring/Summer/Fall/Winter

Offered for no credit, pass/fail. Students must be concurrently
enrolled in either MA1113 or MA1114, but the course is not man-
datory for either course. Prerequisites: None.

MAO0156 Problem Solving Session for MA1115/6 (No Cred-
it) (0-3) Spring/Summer/Fall/Winter
Offered for no credit, pass/fail. Students must be concurrently

enrolled in either MA1115 or MA1116, but the course is not man-
datory for either course. Prerequisites: None.
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MAO0810 Thesis Research (0-8) As Required
Every student conducting thesis research will enroll in this course.
Prerequisites: None.

MA1010 Algebra and Trigonometry (4-0) As Required

Real number system, complex numbers, exponents and radicals,
algebraic expressions and operations, linear and quadratic equa-
tions, inequalities, functions and graphs, polynomials and their
zeros, rational functions, exponential and logarithmic functions,
systems of equations, matrices, trigonometry and unit circles, trigo-
nometric identities and functions. Prerequisites: None.

MA1025 Introduction to Mathematical Reasoning (4-0) As
Required

An introductory course in logic and elementary discrete mathemat-
ics to be taken by students in the Operations Research curriculum.
Considerable emphasis is placed on propositional and predicate
logic, and on techniques of proof in mathematics. Mathematical
topics include sets, functions, and relations. Coverage of combina-
torics includes an introduction to permutations, combinations, the
pigeon-hole principle, and the principle of inclusion/exclusion. No
previous experience with this material is assumed. Prerequisites:
None.

MA1113 Single Variable Calculus (4-0)
Spring/Summer/Fall/Winter

Review of analytic geometry and trigonometry, functions of one
variable, limits, derivatives, continuity and differentiability; differ-
entiation of algebraic, trigonometric, logarithmic and exponential
functions with applications to maxima and minima, rates, differen-
tials; product rule, quotient rule, chain rule; antiderivatives, inte-
grals and the fundamental theorem of calculus; definite integrals,
areas. Taught at the rate of nine hours per week for five weeks.
Prerequisites: Pre-Calculus mathematics.

MA1114 Single Variable Calculus Il with Matrix Algebra (4-
0) Spring/Summer/Fall/Winter

Topics in calculus include applications of integration, special tech-
niques of integration, infinite series, convergence tests, and Taylor
series. Matrix algebra topics covered are: the fundamental algebra
of matrices including addition, multiplication of matrices, multipli-
cation of a matrix by a constant and a column (vector) by a matrix;
elementary matrices and inverses, together with the properties of
these operations; solutions to mxn systems of linear algebraic equa-
tions using Gaussian elimination and the LU decomposition (with-
out pivoting); determinants, properties of determinants; and a brief
introduction to the arithmetic of complex numbers and DeMoivre's
theorem. Taught at the rate of nine hours per week for five weeks.

Prerequisites: MA1113.

MA1115 Multi-variable Calculus (4-0)
Spring/Summer/Fall/Winter

Vector algebra and calculus, directional derivative, gradient, polar
coordinates and parametric equations, functions of several inde-
pendent variables, limits, continuity, partial derivatives, chain rule,
maxima and minima, double and triple integrals, cylindrical and
spherical coordinate systems. Taught at the rate of nine hours per
week for five weeks. Prerequisites: MA1114.

MA1116 Vector Calculus (3-0) Spring/Summer/Fall/Winter
The calculus of vector fields; directional derivative, gradient, diver-
gence, curl; potential fields; Green's, Stokes', and the divergence
integral theorems.  Applications in engineering and physics.

Taught at the rate of seven hours per week for five weeks. Prereq-
uisites: MA1115.



MA1118 Multivariable Calculus for Operations Research (4-
0) Fall/Spring

First-order linear differential equations, curves and surfaces, polar
coordinates, vector algebra and calculus, functions of several inde-
pendent variables, partial derivatives, Taylor series, chain rule, max-
ima and minima, directional derivatives and gradient, Lagrange

multipliers, double integrals. Prerequisite: MA1114.

MA2025 Logic and Discrete Mathematics I (4-1) Sum-
mer/Winter

MA2025 is a first course in discrete mathematics for students of
mathematics and computer science. Topics include propositional
and predicate logic up to the deduction theorem, methods of math-
ematical proof, naive set theory, properties of functions, sequences
and sums, mathematical induction, an introduction to divisibility
and congruences, and an introduction to enumerative combinator-
ics. Prerequisites: None, although a review of algebra skills is rec-
ommended.

MA2043 Introduction to Matrix and Linear Algebra (4-0) As
Required

The fundamental algebra of vectors and matrices including addi-
tion, scaling, and multiplication. Block operations with vectors and
matrices. Algorithms for computing the LU (Gauss) factorization
of an MxN matrix, with pivoting. Matrix representation of systems
of linear equations and their solution via the LU factorization.
Basic properties of determinants. Matrix inverses. Linear trans-
formations and change of basis. The four fundamental subspaces
and the fundamental theorem of linear algebra. Introduction to
eigenvalues and eigenvectors. Prerequisites: Students should have
mathematical background at the level generally expected of some-

one with a B.S. in Engineering, i.c., familiarity with Calculus and
solid algebra skills. EC1010 (May be taken concurrently.)

MA2121 Differential Equations (4-0)
Spring/Summer/Fall/Winter

Ordinary differential equations: linear and nonlinear (first order)
equations, homogeneous and non-homogeneous equations, linear
independence of solutions, power series solutions, systems of differ-
ential equations, Laplace transforms. Applications include radioac-
tive decay, elementary mechanics, mechanical and electrical oscilla-
tors, forced oscillations and resonance. Prerequisites: MA1114.

MA2300 Mathematics for Management (5-0) Win-
ter/Spring/Summer

Mathematical basis for modern managerial tools and techniques.
Elements of functions and algebra; differential calculus of single-
and multi-variable functions; integration (antidifferentiation) of
single-variable functions. Applications of the derivative to rates of
change, curve sketching, and optimization, including the method of

Lagrange multipliers. Prerequisite: College algebra.

MA3001 Incremented Directed Study (Variable 1-0 or 2-0)
(V-0) As Required

Provides the opportunity for a student who is enrolled in a 3000
level mathematics course to pursue the course material and its ap-
plications in greater depth by directed study to the extent of one
additional hour beyond the normal course credit. Prerequisites:
Enrollment in a 3000 level mathematics course and consent of
instructor.

MA3025* Logic and Discrete Mathematics Il (4-1) As Re-
quired

Provides a rigorous foundation in logic and elementary discrete
mathematics to students of mathematics and computer science.
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Topics from logic include modeling English propositions, proposi-
tional calculus, quantification, and elementary predicate calculus.
Additional mathematical topics include elements of set theory,
mathematical induction, relations and functions, and elements of
number theory. Prerequisites: MA2025 (preferable) or MA1025.

MA3030 Introduction to Combinatorics and Its Applications
(4-1) As Required

Provides a thorough grounding in elementary combinatorics and its
applications to computer science and discrete probability theory to
students of computer science who concurrently take MA3025,
Logic and Discrete Mathematics. Topics from combinatorics in-
clude fundamental counting rules, binomial and multinomial theo-
rems, the pigeonhole and inclusion/exclusion principles, and ho-
mogeneous recurrence relations. Elementary discrete probability is

covered, up to the expectation of a discrete random variable.
Corequisite: MA3025.

MA3042 Linear Algebra (4-0) As Required

Finite-dimensional vector spaces, linear dependence, basis and
dimension, change of basis. Linear transformations and similarity.
Scalar product, inner product spaces. Orthogonal subspaces and
least squares. LU (with pivoting), Cholesky, and QR factorizations.
Eigenvalues/eigenvectors, diagonalization. Hermitian matrices,
quadratic forms, definite matrices. Vector and matrix norms, or-
thogonal transformations, condition numbers. Prerequisite:
MA1114.

MA3046 Matrix Analysis (4-1) As Required

This course provides students in the engineering and physical sci-
ences curricula with an applications-oriented coverage of major
topics of matrix and linear algebra. Matrix factorizations (LU, QR,
Cholesky), the Singular Value Decomposition, eigenvalues and
eigenvectors, the Schur form, subspace computations, structured
matrices. Understanding of practical computational issues such as

stability, conditioning, complexity, and the development of practi-
cal algorithms. Prerequisites: MA2043 and EC1010.

MA3110 Intermediate Analysis (4-0) Summer/Winter

Multi-variable calculus integrated with linear algebra. Functions of
several variables, continuous transformations, Jacobians, chain rule,
implicit function theorem, inverse function theorem, extreme, op-
timization and Lagrange multiplier technique. Applications in

Operations Research. Prerequisites: MA1115 and MA3042.

MA3132 Partial Differential Equations and Integral Trans-
forms (4-0) Spring/Summer/Fall/Winter

Solution of boundary value problems by separation of variables;
Sturm-Liouville problems; Fourier and Bessel series solutions, Fou-
rier transforms; classification of second-order equations; applica-
tions, method of characteristics. Applications to engineering and
physical science. Satisfies the ESR in differential equations for the
Applied Mathematics program. Prerequisites: MA2121 and
MA1116.

MA3139 Fourier Analysis and Partial Differential Equations
(4-0) Summer/Winter

Fourier series; solution of the one and two-dimensional wave equa-
tions, D'Alembert's solution, frequency and time domain interpre-
tations; Fourier integral transforms and applications to ordinary and
partial differential equations and linear systems; Convolution theo-
rems. Course covers basic material essential for signal processing,
filtering, transmission, waveguides, and other related problems.
Applications include spectral analysis of electronic signals, e.g.,
radar or sonar. Designed for UW and EW/IW students. Prerequi-
sites: MA1115 and MA2121.
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MA3185 Tensor Analysis (3-0) Fall

Definition and algebra of tensors. Dyadic representation in Carte-
sian and general components. Calculus of tensor fields in curviline-
ar coordinates. Derivation and application of the basic equations of
heat conduction, rigid body mechanics, elasticity, fluid mechanics,
electromagnetism, Newtonian and Einsteinian orbital mechanics.
Prerequisites: MA1116.

MA3232 Numerical Analysis (4-0)
Spring/Summer/Fall/Winter

Provides the basic numerical tools for understanding more ad-
vanced numerical methods. Topics for the course include: Sources
and Analysis of Computational Error, Solution of Nonlinear Equa-
tions, Interpolation and Other Techniques for Approximating
Functions, Numerical Integration and Differentiation, Numerical
Solution of Initial and Boundary Value Problems in Ordinary Dif-
ferential Equations, and Influences of Hardware and Software.
Prerequisites: MA1115, MA2121 and ability to program in
MATLAB and MAPLE.

MA3243 Numerical Methods for Partial Differential Equa-
tions (4-1) Winter

Course designed to familiarize the student with analytical tech-
niques as well as classical finite difference techniques in the numeri-
cal solution of partial differential equations. In addition to learning
applicable algorithms, the student will be required to do program-
ming. Topics covered include: Implicit, Explicit, and Semi-Implicit
methods in the solution of Elliptic and Parabolic PDE's, iterative
methods for solving Elliptic PDEs (SOR, Gauss-Seidel, Jacobi),
the Lax-Wendroff and Explicit methods in the solution of 1st and
2nd order Hyperbolic PDEs. Prerequisites: MA3132 and the abil-

ity to program in a high level language such as Fortran, C, or
MATLAB.

MA3261 Basic Parallel Computation (3-0) As Required

The course has two goals: First, to introduce fundamental issues
such as shared vs. distributed memory, connection topologies,
communication algorithms, speedup, efficiency, storage require-
ments, granularity, pipelining, problem scaling, and useful para-
digms for algorithm development. Second, to develop working
proficiency by designing, implementing, and evaluating the per-
formance of several parallel algorithms. These include, but are not
limited to, numerical quadrature, matrix computations, sorting,
network analysis, and dynamic programming. Prerequisites:

MA1115 or MA3025 and ability to program in a high-level lan-
guage.

MA3301 Linear Programming (Same as 0A3201) (4-0) As
Required

See OA3201 for course description.

MA3393 Topics in Applied Mathematics (V-0) As Required
A selection of topics in applied mathematics. The course content
varies and the credit varies. This course is intended to reflect study
for the beginning graduate student in an area for which no formal
course is taught. Credit for this course may be granted more than
one time to an individual student. Prerequisites: Consent of in-
structor.

MA3560* Applied Modern Algebra and Number Theory (4-0)
As Required

This course is devoted to aspects of modern algebra and number
theory that directly support applications, principally in communica-
tion. The algebraic emphasis is on ring and field theory, with spe-
cial emphasis on the theory of finite fields, as well as those aspects
of group theory that are important in the development of coding
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theory. Elements of number theory include congruences and fac-
torization.  Applications are drawn from topics of interest to
DoN/DoD. These include error correcting codes and cryptog-
raphy. Prerequisites: MA3025.

MA3607 Introduction to Real Analysis (4-0) Summer

The objective of this course is for students to achieve a solid under-
standing of the basic concepts, theorems, and proofs in introducto-
ry real analysis, including: limits, sequences, series, continuity, uni-
form convergence and uniform continuity, differentiation, and
Riemann integration. This is a mathematics course in the pure
sense. Proofs will be emphasized, and the student will learn how to
reproduce, understand, create and enjoy mathematical proofs. Pre-
requisites: MA1114.

MA3610 Topology, Fractals, and Chaotic Dynamics (3-0) As
Required

An introductory course on chaotic dynamics systems and fractals.
Topics covered include: flows on the line, bifurcations, linear sys-
tems, phase plane, limit cycles, the Lorenz equations, fractals, and
one-dimensional maps. Applications include population growth,

laser threshold, the pendulum, relaxation oscillations, and synchro-
nized chaos. Prerequisites: MA1115 and MA2121.

MA3677 Theory of Functions of a Complex Variable | (4-0)
As Required

Selected topics from the theory of functions of a complex variable;
analytic functions, power series, Laurent series. Singularities of
analytic functions; contour integration and residues; applications of
residues to real integrals and Laplace transforms, zeros of analytic
functions, infinite product representation for analytic functions;
maximum modulus theorems for analytic and harmonic functions;
conformal mapping. Applications include interference effects in
optics and problems from heat flow and fluid flow. Prerequisites:

MA1115.

MA3730 Theory of Numerical Computation (3-0) As Re-
quired

Analysis of computational methods used for the solution of prob-
lems from the areas of algebraic equations, polynomial approxima-
tion, numerical differentiation and integration, and numerical solu-
tions of ordinary differential equations. Prerequisites: MA2121.

MA4026 Combinatorial Mathematics (4-0) As Required
Advanced techniques in enumerative combinatorics and an intro-
duction to combinatorial structures. Topics include generating
functions, recurrence relations, elements of Ramsey theory, theo-
rems of Burnside and Polya, and balanced incomplete block de-
signs. Application areas with DoD/DoN relevance range from
mathematics to computer science and operations research, includ-
ing applications in probability, game theory, network design, cod-
ing theory, and experimental design. Prerequisites: MA3025.

MA4027 Graph Theory and Applications (4-0) Fall

Advanced topics in the theory of graphs and digraphs. Topics in-
clude graph coloring, Eulerian and Hamiltonian graphs, perfect
graphs, matching and covering, tournaments, and networks. Appli-
cation areas with DoD/DoN relevance range from mathematics to
computer science and operations research, including applications to
coding theory, searching and sorting, resource allocation, and net-
work design. Prerequisites: MA3025.

MA4103 Thesis Topics Seminar (3-0) As Required

Explores in depth discrete dynamical systems and the thesis topics
of students enrolled in the Applied Mathematics degree program.
Fulfills the ESR to provide students with the experience of organiz-



ing and presenting applied mathematical ideas to students and
faculty, including a classroom environment. Prerequisites: Consent
of instructor. Graded on a Pass/Fail basis only.

MA4237 Advanced Topics in Numerical Analysis (V-V) Fall
The subject matter will vary according to the abilities and interest
of those enrolled. Applications of the subject matter to DoD/DoN
are discussed. Prerequisites: Consent of instructor.

MA4242 Numerical Solution of Ordinary Differential Equa-
tions (4-0) As Required

Adams formulas, Runge-Kutta formulas, extrapolation methods,
implicit formulas for stiff equations; convergence and stability, error

estimation and control, order and stepsize selection, applications.
Prerequisites: MA3232.

MA4243 Numerical Solution of Partial Differential Equa-
tions (3-1) As Required

Finite difference methods for parabolic, elliptic, and hyperbolic
equations, multi-grid methods; convergence and stability, error
estimation and control, numerical solution of finite difference equa-
tions, applications. Prerequisites: MA3132, MA3232 suggested.

MA4245 Mathematical Foundations of Galerkin Methods (4-
0) As Required

Variational formulation of boundary value problems, finite element
and boundary element approximations, types of elements, stability,
eigenvalue problems. Prerequisites: MA3132, MA3232 or equiva-
lent.

MA4248 Computational Linear Algebra (4-1) As Required
Development of algorithms for matrix computations. Rounding
errors and introduction to stability analysis. Stable algorithms for
solving systems of linear equations, linear least squares problems
and eigen problems. Iterative methods for linear systems. Struc-
tured problems from applications in various disciplines. Prerequi-
sites: MA3046, or consent of instructor, advanced MATLAB pro-
gramming.

MA4261 Distributed Scientific Computing (4-0) As Required
General principles of parallel computing, parallel techniques and
algorithms, solution of systems of linear equations, eigenvalues and
singular value decomposition, domain decomposition and applica-
tion (e.g., satellite orbit determination and shallow water fluid
flow). Prerequisites: MA3042 or MA3046, MA3132, and
MA3232.

MA4301 Nonlinear Programming (Course Taught by or
Staff, Same as 0A4201) (4-0) As Required
See OA4201 for course description.

MA4302 Design of Experiments (Course Taught by or Staff,
Same as 0A4101) (3-1) As Required

See OA4101 for course description.

MA4303 Regression Analysis (Course Taught by or Staff,

Same as 0A4102) (4-0) As Required
See OA4102 for course description.

MA4304 Time Series Analysis (Course Taught by or Staff,
Same as 0A4308) (4-0) As Required
See OA4308 for course description.

MAA4305 Stochastic Models Il (Course Taught by or Staff,
Same as 0A4301) (4-0) As Required
See OA4301 for course description.
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MA4311 Calculus of Variations (4-0) As Required

First and second order tests, Lagrange multipliers, Euler-Lagrange
equation, nonsmooth solutions, optimization with constraints,
Weierstrass condition, optimal control of ODE  systems,
Pontryagin maximum principle. Applications may include: control
and dynamical systems, estimation, weak formulations, Hamilton's
variational principle, or others depending on the interests of the
students. Prerequisites: MA2121.

MA4321 Stability, Bifurcation and Chaos (3-0) As Required
Differential equations and dynamical systems, equilibrium of au-
tonomous systems, stability, Liapunov's method, examples of chaos,

local bifurcations of vector fields and maps, chaotic dynamical sys-
tems. Prerequisites: MA3610.

MA4322 Principles and Techniques of Applied Mathematics
1 (4-0) Fall

Selected topics from applied mathematics to include: Dimensional
Analysis, Scaling, Stability and Bifurcation, Perturbation Meth-
ods— regular and singular with boundary layer analysis, as well as,
asymptotic expansions of integral, integrals equations, Green's
functions of boundary value problems, and distribution theory.
Prerequisites: MA3042 and MA3132; MA3232 strongly recom-

mended.

MA4323 Principles and Techniques of Applied Mathematics
I (4-0) Winter

Continuation of MA4322. Selected topics include: calculus of vari-
ations, Hamiltonian Mechanics, distribution theory and Green's
Functions in two and three dimensions, and discrete models. Pre-

requisites: MA4322

MA4332 Partial Differential Equations (4-0) As Required
This course provides an introduction to the theory of partial differ-
ential equations. It includes the following topics: classification of
second order equations; initial value and boundary value problems
for hyperbolic, parabolic, and elliptic partial differential equations;
existence and uniqueness of linear elliptic and parabolic PDEs;
nonlinearparabolic and elliptic PDEs; Hamilton-Jacobi equations;
systems of conservation laws and nonlinear wave equations; trans-
form methods and Green's functions. Prerequisites: MA3132, and
MA3232 strongly recommended.

MAA4335 Linear and Nonlinear Waves (3-0) As Required
Analysis of the two main classes of wave motion, hyperbolic waves
and linear dispersive waves. Topics covered include: kinematic
waves, shock waves, shock structure and shock fitting, Burger's
equation, the wave equation, linear dispersive waves, wave patterns
and water waves. Prerequisite: MA3132.

MA4362 Astrodynamics (3-0) As Required

Review of the two-body problem. The effects of a third point mass
and a distributed mass. Expansion of the disturbing potential in
series of Legendre functions. Variation of parameter equations for
osculating orbital elements. Perturbation and numerical solution
techniques. Statistical orbit determination. Codes used by the mili-
tary to maintain the catalog of artificial satellites and space debris.
Prerequisites: SS3500 or equivalent.

MA4372 Integral Transforms (3-0) As Required
The Laplace, Fourier and Hankel transforms and their inversions;

Asymptotic behavior. Applications to problems in engineering and
physics. Prerequisites: MA3132.
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MA4377 Asymptotic and Perturbation Methods I (4-0) As
Required

Advanced course in the application of approximate methods to the
study of integrals and differential equations arising in physical
problems. Topics covered include: asymptotic sequences and ex-
pansions, integrals of a real variable, contour integrals, limit process
expansions applied to ordinary differential equations, multiple vari-
able expansion procedures and applications to partial differential
equations. Prerequisites: MA3132.

MA4378 Asymptotic and Perturbation Methods Il (3-0) As
Required
Continuation of MA4377. Prerequisites: MA4377.

MA4391 Analytical Methods for Fluid Dynamics (4-0) As
Required

The basic fluid dynamic equations will be derived, and a variety of
analytical methods will be applied to problems in viscous flow,
potential flow, boundary layers, and turbulence. Applications in
aeronautics will be discussed. Prerequisites: MA3132 or MA3139.

MA4392 Numerical Methods for Fluid Dynamics (4-0) As
Required

Numerical methods exclusively will be applied to fluid dynamics
problems in viscous flow, potential flow, boundary layers, and tur-

bulence. Applications in aeronautics will be discussed. Prerequi-
sites: MA3232 and MA4391.

MA4393 Topics in Applied Mathematics (V-0) Fall

The course content varies but applications of interest to the
DoN/DoD will be discussed. Credit may be granted for taking this
course more than once. Prerequisites: Consent of instructor.

MA4400 Cooperation and Competition (4-0) Spring

The course will develop game theoretic concepts in evaluations of
the importance of players in bargaining situations and of elements
in networks. Topics covered include cooperative and noncoopera-
tive games, bargaining, the Shapley Value, and coalitions. The
course will study applications to military problems and applications
to economics, political science, and biology. There will be extensive
reading from the literature. Prerequisites: MA3042, OA3201, and

an introductory course in probability.

MA4404 Structure and Analysis of Complex Networks (4-0)
Winter

The course focuses on the emerging science of complex networks
and their applications, through an introduction to techniques and
models for understanding and predicting their behavior. The topics
discussed will be building mainly on graph theory concepts, and
they will address the mathematics of networks, their applications to
computer networks and social networks, and their use in research.
The students will learn the fundamentals of dynamically evolving
complex networks, study current research in the field, and apply
their knowledge in the analysis of real network systems through a
final project. DoD applications include security of critical commu-
nication infrastructure. Prerequisite: MA4027.

MA4550 Combinatorial and Cryptographic Properties of
Boolean Functions (4-0) As Required

The course will discuss the Fourier analysis of Boolean functions
and the relevant combinatorics with an eye toward cryptography
and coding theory. Particular topics will include avalanche features
of Boolean functions, correlation immunity and resiliency, bent-
ness, trade-offs among cryptographic criteria and real-life applica-
tions in the designs of stream and block ciphers. Prerequisite:
MA3025 or a similar combinatorial/discrete mathematics course
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(and recommended, but not required, an introductory course in
probability).

MA4560* Coding and Information Theory (4-0) Summer

Mathematical analysis of the codes used over communication
channels is made. Techniques developed for efficient, reliable and
secure communication are stressed. Effects of noise on information
transmission are analyzed and techniques to combat their effects are
developed. Linear codes, finite fields, single and multiple error-
correcting codes are discussed. Codes have numerous applications

for communication in the military, and these will be addressed.
Prerequisites: MA3560.

MA4565 Advanced Modern Algebra (3-0) As Required
A continuation of MA3560. Rings, ring homomorphism, integral
domains and Euclidean domains. Unique factorization rings, poly-

nomial rings. Modules and ideals. Noetherian rings, Field exten-
sion and Galois theory. Prerequisites: MA3560.

MA4570 Cryptography (4-0) Spring

The methods of secret communication are addressed. Simple cryp-
tosystems are described and classical techniques of substitution and
transposition are considered. The public-key cryptosystems, RSA,
Discrete Logarithm and other schemes are introduced. Applica-
tions of cryptography and cryptanalysis. Prerequisites: MA3560.

MA4593 Topics in Algebra (3-0) Fall

A selection of topics in algebra. Content of the course varies. Credit
for taking the course more than once is allowed. Students may
select a topic of interest to the DoN/DoD, so the course can sup-
port the MERs in a variety of curricula. Prerequisite: MA3560.

MA4620 Theory of Dynamical Systems (4-0) As Required
This course provides an introduction to the theory of dynamical
systems providing a basis for the analysis and design of systems in
engineering and applied science. It includes the following topics:
Second order linear systems; contraction mapping, existence and
uniqueness of solutions; continuous dependence on initial condi-
tions; comparison principle; Lyapunov stability theorems; LaSalle's
theorem; linearization methods; nonautonomous systems; converse
theorems; center manifold theorems; and stationary bifurcations of
nonlinear systems. Prerequisites: MA2121.

MA4635 Functions of Real Variables | (3-0) As Required

Semi-continuous functions, absolutely continuous functions, func-
tions of bounded variation; classical Lebesgue measure and integra-
tion theory, convergence theorems and Lp spaces. Abstract measure
and integration theory, signed measures, Radon-Nikodym theo-
rem; Lebesgue decomposition and product measure; Daniell inte-

grals and integral representation of linear functionals. Prerequisites:
MA3606.

MA4636 Functions of Real Variables Il (3-0) As Required
Continuation of MA4635. Prerequisites: MA4635.

MA4675 Complex Analysis (4-0) As Required

A continuation of MA3677. Differential equations in the complex
plane, transform methods, the Wiener-Hopf method, integral
equations, discrete Fourier analysis. Prerequisite: MA3677.

MA4693 Topics in Analysis (3-0) Spring

Content of the course varies. Students will be allowed credit for
taking the course more than once. Prerequisites: Consent of in-
structor.



MAS5805 Dissertation Proposal Preparation (0-8) As Re-
quired

Dissertation preparation for doctoral students. Available in the
quarter following completion of coursework and then continuously
each quarter until advancement to candidacy is approved by the
Academic Council.

MAS5810 Dissertation Research (0-8) As Required
Dissertation research for doctoral studies. Required in the quarter
following advancement to candidacy and then continuously each
quarter until dissertation is approved by the Academic Council.

MO Courses

MO designated courses are intended for students in operational
curricula only. They do not satisfy the mathematics course require-
ments for accredited engineering curricula, nor do they satisfy the
prerequisites for any of the MA designated courses.

MO01180 Topics in Mathematics for Systems Analysis (3-2)
Spring/Fall

A one quarter course in logic, elementary mathematics, combina-
torics, and matrix algebra, plus a review of selected topics from
single variable calculus with extensions to two variables. This course
is intended for first-quarter students in the distance learning Master
of Systems Analysis curriculum. Logic places emphasis on the
Propositional and Predicate Calculus. Elementary mathematical
topics include sets, functions, and relations. Coverage of combina-
torics includes an introduction to basic principles of counting (sum
and product rules), permutations, and combinations. The funda-
mental algebra of matrices includes addition, multiplication of ma-
trices, and multiplication of a matrix by a constant, and a column
(vector) by a matrix; elementary matrices and inverses, together
with the properties of these operations; solutions to m x n systems
of linear algebraic equations using Gaussian elimination. Selected
topics from single-variable calculus are extended to functions of
two-variables, including double integrals over rectangles and gen-
eral regions. (This course may not be taken for credit by students in
an engineering or science degree program, nor may it be used as a
prerequisite for any other mathematics course). Prerequisite: Sin-
gle-variable calculus.

M01901 Mathematics for ISSO (4-0) As Required

A brief survey of selected calculus and post-calculus topics--single
variable derivatives and integrals, infinite series and sequences,
complex numbers, and Fourier series and transforms. (This course
may not be taken for credit by students in an engineering or science
degree program, nor may it be used as a prerequisite for any other
mathematics course.) Prerequisites: None.

MO01903 Mathematics for ISSO Space Systems Operations
Specialization (3-0) Fall

To be taken concurrently with MA1114. The course consists of a
brief survey of the following topics: Complex numbers, Fourier
series and transforms, and Ordinary Linear Differential Equations.
(This course may not be taken for credit by students in an engineer-
ing or science degree program, nor may it be used as a prerequisite
for any other mathematics course.) Taught at the rate of seven
hours per week for five weeks. Prerequisites: MA1113.

*Required courses for the certificate program Mathematics
of Secure Communication.
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Network Science Certificate - Curriculum 200

Program Manager

Ralucca Gera, Ph.D.
Code MA, Spanagel Hall, Room 260

(831) 656-2230, DSN 756-2230
Fax: (831) 656-2355

rgera@nps.edu
Brief Overview

The Academic Certificate in Network Science provides
education in the use of mathematical methods for the anal-
ysis, understanding, and exploitation of complex networks.
Network Science has emerged as an area critical to the
success of the mission of the Navy and the Department of
Defense because of the central role it plays in cybersecurity,
network-centric warfare, and other related areas of critical
interest. A thorough understanding of the underlying
mathematics is essential for the correct interpretation and
turther development of practical methods, models, and
approaches to problems involving complex networks. The
certificate program is designed to provide that very back-
ground. Upon successful completion of the coursework,
students will be awarded an academic certificate in keeping
with standard practices of the Naval Postgraduate School.

Requirements for Entry

Prospective students must have taken or validated one of
MA3025 (suggested), MA2025, MA1025, or equivalent (a
working knowledge of mathematical logic, proof tech-
niques and elementary discrete mathematics).

Entry Date

Program entry dates are flexible and students who wish to
pursue this certificate should coordinate with the program
manager.

Program Length
Variable, usually 1 year.
MA Academic Certificate Requirements

To earn the academic certificate students must pass all
three courses with a C+ (2.3 Quality Point Rating (QPR))
or better in each course and an overall GQPR of 3.0 or
better. Students earning grades below these standards will
need to retake the courses to bring their grades within
standards or they will be withdrawn from the program.

Prerequisite Courses
One of MA3025 (suggested), MA2025, MA1025, or

equivalent (a working knowledge of mathematical logic,
proof techniques and elementary discrete mathematics).

Required Courses
MAA4027  (4-0) Graph Theory and Applications
MA4404 (4-0) Structure and Analysis of Complex
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Networks

and one of the following:

MA4400 (4-0) Cooperation and Competition

CS4558  (3-2) Network Traffic Analysis

OA4202 (4-0) Network Flows and Graphs

EC4770  (3-2) Wireless Communication Network
Security

DA4410 (4-0) Models of Conflict

DA4600 (4-0) Tracking and Disrupting Dark
Networks

Mathematics of Secure Communication Certif-
icate - Curriculum 280

Program Manager

Pante Stanica

Spanagel Hall, Room 268

(831) 656-2714, DSN 756-2714, FAX (831) 656-2355
pstanica@nps.edu

Brief Overview

The Mathematics of Secure Communication certificate
program comprises three courses. Upon successful comple-
tion of the coursework, students will be awarded a certifi-
cate of accomplishment in keeping with standard practices
of the Naval Postgraduate School. The purpose for its de-
velopment is to provide Mathematics education to Naval
officers and DoD civilians in the broad area of Cryptog-
raphy and secure communications. As such it satisfies a
“Knowledge, Skills, Abilities” (KSA) requirement in the
Applied Technology field of “Fundamentals of cryptology
and cryptanalysis” for Professional Military Education.

Requirements for Entry

Prerequisite Courses: One of MA3025 (suggested),
MA2025, MA1025, or equivalent (a working knowledge
of mathematical logic, proof techniques and elementary
discrete mathematics). Also required is a baccalaureate

degree with an academic profile code (APC) of 324.
Entry Dates

At the beginning of the spring and fall quarters, with start
dates in late March/ early April and late September/ early
October, respectively.

Program Length
Four quarters.
Graduate Certificate Requirements

To earn the academic certificate students must pass all four
courses with a C+ (2.3 Quality Point Rating (QPR)) or
better in each course and an overall QPR of 3.0 or better.
Students earning grades below these standards will need to
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retake the courses to bring their grades within standards or
they will be withdrawn from the program.

Required Courses

Quarter 1
MA3560 (4-0) Applied Modern Algebra and Number

Theory

Quarter 2

MA4560 (4-0) Coding and Information Theory

Quarter 3

MAA4570  (4-0) Cryptography

Certificate in Scientific Computation - Curricu-
lum 283

Program Manager

Beny Neta

Spanagel Hall, Room 270

(831) 656-2235, DSN 756-2235
FAX (831) 656-2355

bneta@nps.edu
Brief Overview

The Scientific Computation academic certificate provides
education in the use of mathematical analysis and numeri-
cal solution techniques to model science and engineering
problems on computers. Scientific Computation has be-
come the third pillar of scientific research, a peer with tra-
ditional methods of physical experimentation and theoreti-
cal investigation, and as such has emerged as an area criti-
cal to the success of the mission of the Navy and the De-
partment of Defense. High performance computers are
already widely used in weather prediction, modeling ocean
dynamics, design and testing of advanced weapons systems,
development of new smart materials, etc. And it has be-
come very clear that even more broad application of scien-
tific computation will be essential to accelerate scientific
discovery for national competitiveness and global security.

A thorough understanding of the mathematics underlying
the algorithms is essential for the correct interpretation and
further development of computational approaches in sci-
ence. The Scientific Computation certificate program is
designed to provide that very background. It is comprised
of four courses — the first two of these are fundamental and
the other two are selected from a group of nine courses that
allows the certificate to be tailored to a specific area of in-
terest. Upon successful completion of the coursework, stu-
dents will be awarded a certificate of accomplishment in
keeping with standard practices of the Naval Postgraduate
School.



Requirements for Entry

Prospective students must meet the necessary prerequisites
for the courses in the program.

Entry Date

Program entry dates are flexible and students who wish to
pursue this certificate should coordinate with the program
manager.

Program Length
Variable.

Graduate Certificate Requirements

To earn the academic certificate students must pass all four
courses with a C+ (2.3 Quality Point Rating (QPR)) or
better in each course and an overall QPR of 3.0 or better.
Students earning grades below these standards will need to
retake the courses to bring their grades within standards or
they will be withdrawn from the program.

Required Courses

MA3046 Matrix Analysis
MA3232 Numerical Analysis

And any two from

MA4237 Advanced Topics in Numerical Analy-
sis

MA4242 Numerical Solution of Ordinary Dif-
ferential Equations

MA4243 Numerical Solution of Partial Differ-
ential Equations

MA4245 Mathematical Foundations of Galerkin

Methods
MA4248 Computational Linear Algebra
MA4261 Distributed Scientific Computing
MAA4311 Calculus of Variations

MAA4377 Asymptotic and Perturbation Methods
MA4620 Theory of Dynamical Systems

Applied Mathematics - Curriculum 380

Program Officer

CDR Christine McManus
Code EC/MA, Spanagel Hall, Room 401A

(831)656-2678, DSN 756-2859
Fax (831)656-2355

cdmemanul@nps.edu

Academic Associate

Bard Mansager
Code MA, Spanagel Hall, Room 248

(831) 656-2695, DSN 756-2695, FAX (831) 656-2355
bkmansag@nps.edu
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Brief Overview

This program is designed to meet the needs of the De-
partment of Defense for graduates who are skilled in ap-
plying concepts of higher mathematics. The objective of
the program is to equip an officer with the skill to analyze a
military problem, formulate it in mathematical terms, solve
or approximate a solution, and interpret and present the
results.

Completion of this curriculum also qualifies an officer as
an Applied Mathematics Subspecialty with a code of
4100P. A typical job in this subspecialty is an instructor in
mathematics at the U.S. Naval Academy or the U.S. Mili-

tary Academy at West Point.
Requirements for Entry

Preparatory to graduate work in applied mathematics, the
officer shall have completed a strong program of study at
the undergraduate level or the first three quarters of the
mathematics core sequence, which includes linear algebra,
advanced calculus in one and several variables, ordinary
differential equations, probability and statistics. Officers
not having the required qualifications for direct input enter
the program indirectly through the Engineering Science
(460) curriculum. An APC of 324 is required.

Entry Date

Advanced Science (Applied Mathematics) is an eight-
quarter course of study with preferred entry date in June. If
further information is needed, contact the Academic Asso-
ciate or Program Officer for this curriculum.

Typical Course of Study

Quarter 1

MA1113 (4-0) Single Variable Calculus I

MA1114 (4-0) Single Variable Calculus II w/ Matrix
Algebra

MA2025 (4-0) Logic & Discrete Mathematics I

NW3230 (4-2) Strategy & Policy

Quarter 2

MA1115 (4-0) Multi-variable Calculus

MA1116 (3-0) Vector Calculus

MA3025 (4-1) Logic & Discrete Mathematics 11
MA3042 (4-0) Linear Algebra

Quarter 3

MA3046 (4-0)
MA3110 (4-0)
MA2121 (4-0)
MA3560 (3-0)

Linear Algebra

Intermediate Analysis

Differential Equations

Modern Appl Algebra $ Num Theo-

ry

Quarter 4

NW3275 (4-0)  Joint Maritime Ops I
MA3301 (4-0) Linear Programming
MA3132 (4-0) PDEs

0OA3101 (4-1) Probability
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Quarter 5

NW3276  (2-2)  Joint Maritime Ops II
MA3607 (4-0) Real Analysis
MA3232 (4-0) Num Analysis
OA3102 (4-1) Statistics

Quarter 6

MAA4322  (4-0)  Principles and Techniques of Applied
Mathematics I

MA3677  (4-0)  Complex Analysis

MA3xxx (3-0) Elective

OA3103 (4-1) Data Analysis

Quarter 7

(4-0) Principles and Techniques of Applied
MA4323 Mathematics 11
MAO0810 (4-0) Thesis Research

MA4xxx (3-0) Elective
MA4xxx (4-0) Elective

Quarter 8

MAO0810 (4-0) Thesis Research

MAO0810 (4-0) Thesis Research

MA4xxx (3-0) Elective

NW3285 (4-0) National Security Decision

Educational Skill Requirements (ESR)
Applied Mathematics - Curriculum 380

The value of graduate education in mathematics lies in the
vast breadth of its applicability. The officer with advanced
education in mathematics possesses skills in problem solv-
ing, modeling, abstraction, optimization, and analysis that
are sufficiently general that they apply in many arenas and
never lose their currency in the face of changing technology
and yet-to-be-identified needs. Graduate education in
mathematics is a career-long enabler. Students in the Ap-
plied Mathematics curriculum will receive a solid mathe-
matical foundation as they transition into graduate curricu-
la emphasizing relevant and modern advanced mathemati-
cal techniques. Students will be encouraged to develop and
utilize skills in analysis, reasoning, creativity, and exposi-
tion as they acquire knowledge of mathematics and its ap-
plications.

1. Fundamental Areas: The officer will complete courses
in the following fundamental areas of Mathematics, devel-
oping sufficient mastery to qualify for teaching Mathemat-
ics at the undergraduate level.

Single, Multivariate, and Vector Calculus

Linear Algebra and Algebraic Structures

Logic and Discrete Mathematics

Real and Complex Analysis

Modern Applied Algebra and Number Theory
Numerical Analysis

Mathematical Modeling in Applied Mathematics
Ordinary and Partial Differential Equations

Fm e oo o
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2. Applications: The officer will become well-versed in
the applications of mathematics to real world problems of
interest to the military, enhancing performance in post-
graduate operational billets and policy making positions.

3. Computer Skills: The officer will acquire the ability to
use higher-level structured computer languages on current
workstations

4. Communication and Research Skills: The officer will
perform independent research in an area of Mathematics,
develop written and oral presentation skills, and gain in-
structional experience.

5. Joint Professional Military Education: Graduates will
complete the Navy Joint Professional Military Education

Phase I requirements.

Department of Electrical and Computer
Engineering

Chairman

Clark Robertson, Ph.D.
Code EC, Spanagel Hall, Room 437A

(831) 656-2081, DSN 756-2081, FAX (831) 656-2760

crobertson@nps.edu

Associate Chairman, Instruction

Frank Kragh, Ph.D.
Code EC/Kh, Spanagel Hall, Room 448B

(831) 656-7502, DSN 756-7502
tekragh@nps.edu

Associate Chairman, Student Programs

Monique P. Fargues, Ph.D.
Code EC/Fa, Spanagel Hall, Room 456

(831) 656-2859, DSN 756-2859
fargues@nps.edu

Associate Chairman, Research

Phil Pace, Ph.D.
Code EC/Pc, Spanagel Hall, Room 543B

(831) 656-2645, DSN 756-2645
pepace@nps.edu

Associate Chairman, Operations

Zachary Staples, CDR, USN
Code EC/Zs, Spanagel Hall, Room 422

zhstaple@nps.edu

Ronald G. Aikins, Research Associate (2006), BSCS, West-
ern Kentucky University, 1979



Robert W. Ashton, Associate Professor (1992); Ph.D.,
Worcester Polytechnic Institute, 1991.

Nathan Brown, Research Associate (2012); M.S., Case
Western Reserve University, 2010.

Jon T. Butler, Distinguished Professor (1987); Ph.D., Ohio
State University, 1973.

Roberto Cristi, Professor (1985); Ph.D., University of Mas-
sachusetts, 1983.

Monique P. Fargues, Professor and Associate Chair for
Student Programs (1989); Ph.D., Virginia Polytechnic
Institute and State University, 1988.

Douglas J. Fouts, Professor (1990); Ph.D., University of
California at Santa Barbara, 1990.

David Garren, Associate Professor (2012); Ph.D., College
of William and Mary, 1991.

Tri T. Ha, Professor (1987); Ph.D., University of Maryland,
1977.

Robert (Gary) Hutchins, Associate Professor (1993); Ph.D.,
University of California at San Diego, 1988.

David C. Jenn, Professor (1990); Ph.D., University of
Southern California, 1989.

Alex Julian, Assistant Professor (2004); Ph.D., University
of Wisconsin, Madison, 1997.

Jeffrey B. Knorr, Professor Emeritus (1970); Ph.D., Cornell
University, 1970.

Frank Kragh, Associate Professor and Associate Chair for
Instruction (2003); Ph.D., Naval Postgraduate School,
1997.

Herschel H. Loomis, Jr., Distinguished Professor (1981);
Ph.D., Massachusetts Institute of Technology, 1963.

John McEachen, Professor (1996); Ph.D., Yale University,
1995.

James Bret Michael, Professor (2004); Ph.D. George Ma-
son University, 1993.

Sherif Michael, Professor (1983); Ph.D., University of
West Virginia, 1983.

Donna Miller, Research Associate (2007); MSSE (Software
Engineering), Naval Postgraduate School, 2000.

Michael A. Morgan, Distinguished Professor (1979);
Ph.D., University of California at Berkeley, 1976.

Giovanna Oriti, Associate Professor (2008); Ph.D. Universi-
ty of Catania, Italy, 1997.
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Phillip E. Pace, Professor and Associate Chair for Re-
searcher (1992); Ph.D., University of Cincinnati, 1990.

Andrew Parker, Research Associate (1996); M.S., Universi-
ty of Maryland, 1994; MSES, Naval Postgraduate School,
1992.

Matthew Porter, Research Associate (2012); M.S., Naval
Postgraduate School, 2011.

John P. Powers, Distinguished Professor Emeritus (1970);
Ph.D., University of California at Santa Barbara, 1970.

R. Clark Robertson, Professor and Chair (1989); Ph.D.,
University of Texas at Austin, 1983.

Ric Romero, Assistant Professor (2010); Ph.D. University
of Arizona, 2010.

Alan Ross, Professor of the Practice of Computer Engi-
neering (2008); Ph.D., University of California, Davis,
1978.

Deborah Shifflett, Research Associate (2001); MPA, Gold-
en Gate University, 1996.

Weilian Su, Associate Professor (2004); Ph.D., Georgia
Institute of Technology, 2004.

Frederick Terman, Senior Lecturer (1983); MSEE, Stan-
ford University, 1964.

Charles W. Therrien, Professor Emeritus (1984); Ph.D.,
Massachusetts Institute of Technology, 1969.

Preetha Thulasiraman, Assistant Professor (2012); Ph.D.
University of Waterloo, Ontario, Canada, 2010.

Murali Tummala, Professor (1986); Ph.D., India Institute
of Technology, 1984.

Todd Weatherford, Associate Professor (1995); Ph.D.,
North Carolina State University, 1993.

Xiaoping Yun, Distinguished Professor (1994); Sc.D.,
Washington University, 1987.

Lawrence J. Ziomek, Professor (1982); Ph.D., Pennsylvania
State University, 1981.

Dan Zulaica, Research Associate (2010); B.S., University of
Texas at Arlington, 1981.

“The year of joining the Naval Postgraduate School faculty

is indicated in parentheses.

Brief Overview

The Department of Electrical and Computer Engineering
is the major contributor to programs for the education of
officers in the Electronic Systems Engineering curriculum,
the Combat Systems curriculum, the Space Systems Engi-
neering curriculum, the Electronic Warfare curriculum and
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the Information Warfare curriculum. Additionally, the
department offers courses in support of other curricula
such as Information Technology Management; Command,
Control, Communications, Computers and Intelligence
(C4D); Space Systems Operations; Underwater Acoustics
and Engineering Acoustics.

If needed, an MSEE student will usually spend six to
twelve months learning or reviewing material at a junior or
senior level before entering into graduate studies. The
graduate study portion of a typical program is about one
year in duration with a combination of course study and
thesis work being performed. The thesis portion of the
program is the equivalent of four courses (one quarter)
with an acceptable written thesis being a requirement for
graduation.

The curriculum is organized to provide the students with
coursework spanning the breadth of Electrical and Com-
puter Engineering. In addition, students concentrate in
one major area of specialization within Electrical and
Computer Engineering by taking a planned sequence of
advanced courses. Currently there are formal concentra-
tions in:

Communications Systems

Computer Systems

Cyber Systems

Guidance, Navigation and Control Systems
Power Systems and Microelectronics
Signal Processing Systems

Network Engineering

Sensor Systems Engineering

The department has about forty faculty members, includ-
ing tenure track, non-tenure track, and military faculty,
contributing to the instructional and research programs.

Mission

The ECE department mission is to provide NPS students
with the highest quality and most defense-relevant gradu-
ate education available in electrical and computer engineer-

1ng.
Degrees

The ECE department offers programs leading to the Mas-
ter of Science degree in Electrical Engineering (MSEE),
Master of Science in Computer Engineering (MSCE), the
Master of Science in Engineering Science with a major in
Electrical Engineering [MSES(EE)] or the Master of Sci-
ence in Engineering Science with a major in Computer
Engineering [MSES(CE)], the Master of Engineering
with major in Electrical Engineering[MEng(EE)] or the
Master of Engineering with a major in Computer Engi-
neering [MEng(CE)], the degree of Electrical Engineer
(EE) and Doctor of Philosophy (Ph.D.). A student is able
to earn one of the academic degrees listed above while en-
rolled in Electronic Systems Engineering (Curriculum 590
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resident or 592 non-resident distance learning), Space Sys-
tems Engineering (Curriculum 591), Combat Systems
Science & Engineering (Curriculum 533), and Undersea
Warfare (Curriculum 525). The department typically
graduates over forty graduate degree candidates per year in
resident programs and additional candidates in distant
learning programs.

MSEE Degree Program

The MSEE Degree Program is accredited by the Engi-
neering Accreditation Commission (EAC) of ABET,
http://www.abet.org. A Bachelor of Science in Electrical
Engineering or its equivalent is required for the MSEE
degree. Credits earned at the Naval Postgraduate School
and credits from the validation of appropriate courses at
other institutions are combined to achieve the degree
equivalence.

This program provides depth and diversity through spe-
cially arranged course sequences to meet the needs of the
Navy and the interests of the individual. The department
chairman's approval is required for all programs leading to
this degree.

Requirements:

1. A minimum of 52 credit hours of graduate level work.

2. There must be 2 minimum of 36 credits in the course
sequence 3000-4999, of which at least 30 credits must
be in Electrical and Computer Engineering. The re-
mainder of these 36 credits must be in engineering,
mathematics, physical science, and/or computer science.

3. Specific courses may be required by the department and
at least four courses that total a minimum of 12 credits,
must be in the course sequence 4000-4999.

4. An acceptable thesis for a minimum of 16 credits must
be presented to, and approved by, the department.

MSEE Program Educational Objectives: The MSEE Degree
program has the following objectives (i.e., skills and abili-
ties that graduates are expected to attain 3-5 more years
after graduation):

e Technical Leadership: Graduates in the several years
following graduation will be known and respected for
their technical leadership along diverse career paths in
government service and/or the private sector.

e Technical Program Management: Graduates in the sev-
eral years following graduation will possess the ability to
handle assignments related to research, design, devel-
opment, procurement, maintenance, and life cycle man-
agement of electronic systems for Naval and other mili-
tary platforms.

e Operational Utilization: Graduates in the several years
following graduation will possess the ability to under-
stand the capabilities and limitations of military elec-
tronic systems and to effectively employ electronic sys-
tems in military operations.

MSEE Student Outcomes: In order to achieve the above
objectives, the Program curriculum is designed to produce



the following outcomes (skills and abilities students will
have at the time they complete the Program):

¢ Independent Investigation: Students will possess the
ability to conduct and report the results of a technically
challenging, defense-relevant independent investiga-
tion.

e EAC of ABET Criterion 3. Student Outcomes: Students
will satisfy Engineering Criteria (a) — (k) of the Engi-
neering Accreditation Commission of ABET's Engi-
neering Criteria for General Baccalaureate Level Pro-
grams in Criterion 3 applied to the demonstration of
the mastery of the advanced-level material of the cur-
riculum.

MSCE Degree Program

The MSCE program provides both a broad-based educa-
tion in traditional computer hardware and software related
subjects while at the same time concentrating on military-
relevant Computer Engineering topics such as Computer
Security, High-Speed Networking, Distributed and Paral-
lel computing, and Fault Tolerant computing. A Bachelor
of Science in Computer Engineering or its equivalent is

required for the MSCE degree.

Requirements:

1. A minimum of 52 credit hours of graduate-level work.

2. There must be a minimum of 36 credits in the course
sequence 3000-4999, of which at least 24 credits must
be in Electrical and Computer Engineering, Computer
Science, or Software Engineering.

3. Specific courses are required by the department, and at
least four courses that total a minimum of 12 credits
must be in the course sequence 4000-4999.

4. An acceptable thesis for a minimum of 16 credits must
be presented to, and approved by, the department.

MSES(CE) Degree Program

Students who do not have BSCE degrees and are unable to
achieve BSCE equivalency can pursue the MSES (CE)
degree. Such students must, by virtue of their education
and on-the-job experience, be capable of successfully com-
pleting the Computer Engineering Program Core and
Specialization Tracks. Except for BSCE degree equivalen-
cy, the requirements for the MSES (CE) degree are the
same as those for the MSCE degree.

Requirements:

1. A minimum of 52 credit hours of graduate-level work.

2. There must be a minimum of 36 credits in the course
sequence 3000-4999, of which at least 24 credits must
be in Electrical and Computer Engineering, Computer
Science, or Software Engineering.

3. Specific courses are required by the department, and at
least four courses that total a minimum of 12 credits
must be in the course sequence 4000-4999.

4. An acceptable thesis for a minimum of 16 credits must
be presented to, and approved by, the department.
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MSES(EE) Degree Program

Students who do not have BSEE degrees and are unable to
achieve BSEE equivalency can pursue the MSES(EE) de-
gree. Such students must by virtue of their education and
on-the-job experience be capable of successfully complet-
ing one of the MSEE Degree Program specialization
tracks. Except for BSEE degree equivalency, the require-
ments for the MSES(EE) degree are the same as those for
the MSEE degree.

Requirements:

1. A student needs a minimum of 52 credit hours of grad-
uate-level work.

2. There must be 2 minimum of 36 credits in the course
sequence 3000-4999, of which at least 30 credits must
be in Electrical and Computer Engineering. The re-
mainder of these 36 credits must be in engineering,
mathematics, physical science, and/or computer science.

3. Specific courses may be required by the department and
at least four courses that total a minimum of 12 credits,
must be in the course sequence 4000-4999.

4. An acceptable thesis for a minimum of 16 credits must
be presented to, and approved by, the department.

MEng(EE) Program

The Master of Engineering (Electrical Engineering) is a
course-based degree program for non-resident students
enrolled in distance learning programs.

Requirements:

1. Students must complete a minimum of 32 credit hours
of graduate level course work which includes a mini-
mum of three courses and 10 credit hours of 4000 level
course work.

2. MEng (EE) degree programs must contain a minimum
of 5 courses in electrical and computer engineering.

3. This degree program is quite flexible and can be de-
signed with a focus tailored to meet distance learning
customer requirements for work-force development.

MEng(CE) Program

The Master of Engineering (Computer Engineering) is a
course-based degree program for non-resident students
enrolled in distance learning programs. Specific courses are
required by the department.

Requirements:

1. Students must complete a minimum of 36 credit hours
of graduate level course work which includes a mini-
mum of four courses and 12 credit hours of 4000 level
course work where at least three of the four 4000-level
courses must be graded.

2. MEng (CE) degree programs must contain a minimum
of eight courses in Electrical and Computer Engineer-
ing, Computer Science, or Software Engineering.
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3. This degree program is quite flexible and can be de-
signed with a focus tailored to meet distance learning
customer requirements for work-force development.

EE Degree Program

Students with strong academic backgrounds may enter a
program leading to the degree of Electrical Engineer. The
EE degree program requires more course work and a more
comprehensive thesis than a master's degree program but
does not require the seminal research demanded in a Ph.D.
program.

Requirements:

1. A minimum of 96 total graduate credits is required for
the award of the engineer's degree, of which at least 24
must be in accepted thesis research, and at least 54
credits must be in Electrical and Computer Engineer-
ing courses.

2. At least 36 of the total hours are to be in courses in the
sequence 4000-4999. Approval of all programs must be
obtained from the Chairman, Department of Electrical
and Computer Engineering.

TSSE Program

The Total Ship Systems Engineering Program is an inter-
disciplinary, systems engineering and design-oriented pro-
gram available to students enrolled in Mechanical Engi-
neering, Electrical and Computer Engmeermg or Combat
Systems programs. The program objective is to provide a
broad-based, design-oriented education focusing on the
warship as a total engineering system. The eight-course
sequence of electives introduces the student to the integra-
tion procedures and tools used to develop highly complex
systems such as Navy ships. The program culminates in a
team-performed design of a Navy ship, with students from
all three curricula as team members. Students enrolled in
programs leading to the Electrical Engineer Degree are
also eligible for participation. Entry requirements are a
baccalaureate degree in an engineering discipline with a
demonstrated capability to perform satisfactorily at the
graduate level. The appropriate degree thesis requirements
must be met, but theses that address system design issues
are welcome.

Ph.D. Degree Program

The Department of Electrical and Computer Engineering
has an active program leading to the Doctor of Philosophy
degree. Joint programs with other departments are possi-
ble. A noteworthy feature of these programs is that the
student's research may be conducted away from the Naval
Postgraduate School in a cooperating laboratory or other
installation of the federal government. The degree re-
quirements are as outlined under the general school re-
quirements for the doctor's degree.
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ECE Department Laboratories

The laboratories of the department serve the dual role of
supporting the instructional and research activities of the
department. The department has well-developed laborato-
ries in each specialty area.

Nano-electronics Lab

This laboratory supports design and analysis of semicon-
ductor devices, design and development of VLSI integrat-
ed circuits, and design, implementation and testing of mi-
croprocessor and VLSI systems. Major equipment of the
lab includes: Semiconductor Parameterization Equipment,
Capacitance-Voltage measurement equipment, Semi-
automatic Probing stations, High Speed Sampling Scopes,
Logic Analyzers, Printed Circuit Assembly tools, Unix and
PC workstations, Silvaco(TM) TCAD simulation tools,
Tanner and Cadence Design tools and Semiconductor
Parameterization Equlpment (high power capablhty),
Manual Probing stations (2+), Wire-bonding equipment,
and PC workstations. The lab supports courses and thesis
research projects in the MSEE degree Comput-
er/Nanotechnology track and Power/Solid state track. This
lab will be a major player in the nanoelectronics of the

NPS Nano/MEMs initiative.
Digital Electronics/Microprocessor Lab

This laboratory is an instructional lab that supports courses
in digital logic design and microprocessor-based system
design. Students acquire practical knowledge through
hard-wired and programmable logic design. Programma-
ble design includes CPLDs (complex programmable logic
devices) and FPGAs (field-programmable gate arrays).
Students learn how to develop combinational and sequen-
tial circuits using hardware description languages, VHDL
and/or Verilog. They learn the design, verification, and
simulation process used in contemporary digital computer
design using tools like ModelSim, Precision, and Synplify
Pro. This lab supports instruction in microprocessor pro-
gramming and interfacing, as well as system design involv-
ing high-speed pipeline processors and architectures. Spe-
cifically, ARM is used as a representative RISC (reduced
instruction set computer) processor. Students gain an un-
derstanding of embedded computing through assignments
that create systems which acquire inputs (data, keyboard
entry, A/D etc.) and produce outputs (processed data, dis-
played data, D/A, etc.). For example, students program an
NXT robot that accepts human-supplied controller input
and produces signals that drive actuator motors.

Circuits and Signals Lab

This laboratory provides support for instruction and re-
search in the areas of basic analog design, discrete compo-
nent testing, fundamental circuit design, and communica-
tion theory. The laboratory is equlpped with CAD facili-
ties capable of schematic capture, circuit simulation, and
fault detection. The lab utilizes various test equipment to



include, but not limited to, oscilloscopes, signal generators,
spectrum analyzers, multi-meters, and high-speed data
acquisition equipment.

Academic Computing Lab

This laboratory is the largest PC-equipped learning re-
source center in Spanagel Hall and the primary PC com-
putational facility for the Department of Electrical and
Computer Engineering. It is primarily a teaching laborato-
ry for accomplishing computer assignments that are as-
signed as part of ECE courses. It is also used for research-
related computing but only when such computing does not
interfere with course work. The laboratory serves approxi-
mately 350 students annually and supports over 25 courses
and over 12 curricula. It is also heavily used for student
thesis preparation. The computers in this lab are, by neces-
sity, high-end systems because the vast majority of software
used in the lab are scientific and engineering applications
that are extremely computationally intensive. The NPS
Information Technology Assistance Center (ITAC) or-
ganization supplies labor for maintenance and upgrading of

this facility.
Optical Electronics Lab

This laboratory provides educational and research support
in the areas of fiber optics, lasers (including a fiber sigma
laser), integrated optics and electro-optics. The laboratory
has a variety of fiber optics instrumentation (including two
OTDRs, a fusion splicer, optical spectrum analyzer, con-
nector application equipment, a 1.5 Gb/s digital pattern
generator and BER tester, an optical fiber amplifier, opti-
cal autocorrelator for pulsewidth measurement, various
diode laser controllers), RF and microwave instrumenta-
tion (signal synthesizer, microwave spectrum analyzer), and
general purpose test instrumentation. A variety of detec-
tors, integrated optical modulators and imaging equipment
are also available. The lab supports EC3210, EC3550,
EO3911, EC4210, thesis students, and research in fiber

optic communications and optical signal processing.
Electromagnetics Lab

This laboratory supports instruction and research in the
area of microwave systems and technology. This is accom-
plished with a mix of hardware, instruments, test systems,
and software. Included in the lab inventory are scalar and
vector microwave network analyzers, electromagnetic soft-
ware for simulating antennas, ships and aircraft, and a
software design system for simulation of microwave circuits
and systems. There is also a fully automated anechoic
chamber for antenna pattern measurements.

Radar and Electronic Warfare Systems Lab

The objective of the Radar and Electronic Warfare (EW)
Systems Laboratory is to educate military officers and civil-
ians in the technology and operational characteristics of
electronic warfare. The Radar and Electronic Warfare Sys-
tems Laboratory supports both research and teaching. The
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hardware laboratory contains instrumented radar and elec-
tronic warfare equipment and has been in operation for
over 35 years. Each radar system is well instrumented to
operate as a teaching tool. The equipment allows the stu-
dent to experience hands-on knowledge of performance
characteristics, conduct experimental research, and rein-
forces concepts that are taught in the classroom.

Controls and Robotics Lab

This laboratory is mainly an instructional lab that supports
experiments for all courses in Guidance, Navigation, Con-
trols, and Robotics. Lab facilities include servo control
stations and associated computers (equipped with A/D and
D/A data acquisition cards, LabView, and
Matlab/SIMULINK software) that are used to conduct
simulations and physical experiments, modeling, analysis,
and design of control systems. The lab is also equipped
with advanced robots to support robotics laboratory as-
signments and thesis projects in robotics.

Power Systems Lab

The Power Systems Laboratory supports postgraduate ed-
ucation and thesis research related to the design, analysis,
simulation and implementation of power converter and
electric drive technology. Thesis research projects are
closely coupled to current Department of Defense priori-
ties including more-survivable power system architectures
such as DC Zonal Electric Distribution, Integrated Power
Systems, and electric propulsion. In coursework and pro-
jects, students employ modern device technologies, hard-
ware-in-the-loop synthesis tools, simulation packages,
measurement devices, and power converter and electric
machine modules to assess component operation, develop
teedback controls, and study evolving power system chal-
lenges. An emphasis is placed on prototyping and validat-
ing against detailed simulation models.

Digital Signal Processing Lab

This laboratory supports instruction and research in the
area of Digital Signal Processing. Research and student
thesis include work in the areas of detection and classifica-
tion of signals, face recognition, acoustic communications,
multirate signal processing and other areas. Lab facilities
include several Windows based workstations and the capa-
bility of programming Field Programmable Gate Arrays
(FPGA) for real time applications.

Computer Communications and Networking Lab

This laboratory supports instruction and research in com-
puter network des1gn engineering, and infrastructure de-
velopment. The lab is currently divided between guided
media (wire and fiber optic) networks and wireless net-
works. The lab also has facilities within the NPS High
Performance Computing lab for network simulation and
experimentation. Thesis work and research undertaken
include modeling and simulation of high-speed and wire-
less networks and related protocols, video transmission and
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voice transmission over digital networks, traffic modeling,
simulation and analysis, design and simulation of wide area
networks, and related areas. Guided media lab facilities
include routers, LAN switches, Voice-over-IP servers, Tel-
com fiber optic switches, ATM switches, video processing
equipment, a channel simulator, protocol analyzers, net-
work simulation packages, and computer workstations.
The wireless lab facilities include WiFi, WiMax, VolP,
and sensor mote equipment, as well as a variety of signal
generation and analysis equipment.

Secure Computing Lab

This lab contains computing facilities for classified projects
(up to the SECRET level). It contains a variety of compu-
ting platforms from Windows-based PCs to a Linux clus-

ter. The lab is also heavily used by students preparing clas-

sified documents including class presentations and theses.
Cryptologic Research Lab (CRL)

This laboratory is the NPS's center for research in com-
munications engineering, focusing on physical layer design
issues for wireless communications devices. Research areas
emphasized are non-binary modulation, forward error cor-
rection coding, software defined radio, spread spectrum
systems, cellular systems, wireless local and wide area net-
works, and interference mitigation. The CRL's facilities
include many tools for modern communications engineer-
ing, such as eight software defined radio design stations; a
state-of-the-art wireless fading channel simulator; arbitrary
waveform generators; microprocessor-, digital signal pro-
cessor (DSP)-, and field programmable gate array
(FPGA)-based signal possessing development systems; and

various signal generation, capture, and analysis tools.
Flash X-ray Lab

The NPS Flash X-ray Laboratory provides DoD support,
testing and research capability to study weapons effects on
electronics. It provides a Gamma radiation source to verify
operation of electronic circuit and systems in a nuclear
weapons environment. The machine can additionally be
used to study Electro Magnetic Pulse for nuclear or mi-
crowave weapons. This is one of two Flash X-ray systems

in the Navy (NRL).
Signal Enhancement Lab

The ECE department does a significant amount of re-
search in wireless communications functions, both trans-
mitting and receiving, in-the-clear and encrypted, solving
interference, electromagnetic compatibility and radio spec-
trum utilization issues. Applications include Direction
Finding, Improvised Explosive Device detection and jam-
ming, and low-profile and Ultra-Wide-Band antenna de-
velopment. This laboratory provides hardware and software
support of these projects and is entirely research-

supported.
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Other support facilities within the department include the
Calibration and Instrument Repair Laboratory. Classified
instruction and research are supported by appropriately
certified facilities.

Calibration and Repair Lab

The Calibration Lab and Electronics Repair Lab is a dual
function facility that provides Electronics Calibration ca-
pabilities and Electronics General Repair functions.

The Electronics Test Equipment Repair Lab is a full-time,
stand-alone repair facility. It provides a wide repair support
for all NPS Electronics Test Equipment that are listed in
the Property Book Inventories, maintained by each de-
partment. Repair parts, test equipment and library of repair
and service manuals are also maintained on site.

The Calibration Lab is a Type 4 Electronics Field Repair
Facility (FCA) assigned to region METCALPAC, Tech
HQ, NAVSEASYSCOM. All test equipment that falls
within the assigned Phase Packages (4 Phases) are all sup-
ported.

Electrical and Computer Engineering Course
Descriptions

EC Courses

EC0810 Thesis Research (0-8) Spring/Summer/Fall/Winter
Every student conducting thesis research will enroll in this course.
Prerequisites: None.

ECO0820 Integrated project (0-12) As Required

This course is available to students in the Electrical and Computer
Engineering Department who are participating in an integrated
project. Prerequisites: Consent of instructor.

EC0950 Seminar (No Credit) (0-1) As Required

Lectures on subjects of current interest will be presented by invited
guests from other universities, government laboratories, and from
industry, as well as by faculty members of the Naval Postgraduate
School. Prerequisites: None.

EC1010 Introduction to Matlab (1-1)
Spring/Summer/Fall/Winter

An introductory course for students with little or no programming
background using MATLAB. Basic concepts of the MATLAB
environment are considered, such as matrix operations, vector and
matrix manipulations, equation solving, simulation, programming,
and graphing. This course prepares students for using MATLAB
in future course work in the ECE department. Graded on a
Pass/Fail basis only. Prerequisites: None.

EC2010 Probabilistic Analysis of Signals and Systems (3-1)
Summer/Winter

The foundations of signals and systems are developed from proba-
bilistic and statistical approaches. Emphasis is on signal processing,
communication systems, and computer networks relevant to mili-
tary applications. Topics include probability, random variables, and
random sequences; density and distribution functions; deterministic
versus nondeterministic signals; expectation, the dc and the r.m.s.
values of nondeterministic signals, correlation and covariance; radar
and sonar signal detection; L'TT systems, transformation of random



variables and the central limit theorem; basic queuing theory and
computer communication networks. Prerequisites: EC2410 (may
be taken concurrently).

EC2100 Circuit Analysis (3-2) Summer/Winter

The fundamental circuit analysis course for Electrical Engineering
majors. The course considers circuit principles, circuit topology,
direct current circuits, natural response, forced response, total re-
sponse, impedance concepts, the application of the Laplace trans-
formation to solve circuit problems and device transfer functions.
The laboratories will utilize both computer software and hands-on
exercises. Prerequisites: PH1322, MA1043, and MA2121 (may be

concurrent).

EC2110 Circuit Analysis Il (3-2) Fall

A continuation of EC2100. The course considers circuit principles,
impedance concepts and steady-state ac circuits, ac power, frequen-
cy response and selectivity, basics of operational amplifiers and an
introduction to machines and power converters. Prerequisites:

EC2100.

EC2200 Introduction to Electronics Engineering (3-3)
Summer/Winter

An introduction to electronic devices and circuits. Solid state phys-
ics and semiconductor fundamentals. Properties of p-n junctions in
diodes; Bipolar Junction Transistors (BJT) and Field Effect Tran-
sistors (FET); static and dynamic models for these devices, and
their linear and nonlinear applications. Applications of transistors
in the design of amplifiers and digital systems. Ideal operational
amplifiers characteristics and applications. Fabrication and the
design of integrated circuits. Prerequisites: EC2100.

EC2220 Electrical Engineering Design (3-4) Spring

A team-based capstone engineering design course emphasizing the
application of electrical engineering principles, devices, and circuits
to the design, analysis, implementation, and testing of electronic
systems. The intensive laboratory component initially reviews vari-
ous electronic circuits useful in the design of the final project. Final
projects require the design, analysis, implementation, testing and
demonstration of an electronic system that also incorporates realis-
tic parameters impacting the design process, such as economics,
ergonomics, ethics, environmental impact, safety, etc. Prerequisites:
EC2200.

EC2300 Introduction to Control Systems (3-2) Sum-
mer/Winter

This course presents classical analysis of feedback control systems
using basic principles in the frequency domain (Bode plots) and in
the s-domain (root locus). Performance criteria in the time domain
such as steady-state accuracy,

transient response specifications, and in the frequency domain such
as bandwidth and disturbance rejection are introduced. Simple
design applications using root locus and Bode plot techniques will
be addressed in the course. Laboratory experiments are designed to
expose the students to testing and evaluating mathematical models
of physical systems, using computer simulations and hardware im-
plementations.ME2801 and EC2300 are equivalent courses.
PREREQUISITES: AE2440/EC2440 and MA2121. This course
can be offered as an online course. Familiarity with the MATLAB
development environment is assumed.

EC2320 Linear Systems (3-1) Fall

Formulation of system models including state equations, transfer
functions, and system diagrams for continuous and sampled-data
systems. Computer and analytical solution of system equations.

Stability, controllability, and observability are defined. Introduction
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to design by pole placement using measured and estimated state
feedback. Application to military systems is introduced via example.

Prerequisites: EC2100 and ability to program in MATLAB.

EC2400 Discrete Systems (3-1) Spring/Fall

Principles of discrete systems, including modeling, analysis and
design. Topics include difference equations, convolution, stability,
bilateral z-transforms and application to right-sided and left-sided
sequences, system diagrams and realizations, and frequency re-
sponse. Simple digital filters are designed and analyzed. Prerequi-
sites: MA1113 and ability to program in MATLAB.

EC2410 Analysis of Signals and Systems (3-1) Sum-
mer/Winter

Analysis of digital and analog signals in the frequency domain;
properties and applications of the discrete Fourier transform, the
Fourier series, and the continuous Fourier transform; analysis of
continuous systems using convolution and frequency domain meth-
ods; applications to sampling, windowing, and amplitude modula-
tion and demodulation systems. Prerequisites: MA1113 & ability
to program in MATLAB or consent of instructor.

EC2440 Introduction to Scientific Programming (Same as
AE2440) (3-2) Winter/Summer

This course offers an introduction to computer system operations
and program development using NPS computer facilities. The
main goal of this course is to provide an overview of different struc-
tured programming techniques, along with introduction to
MATLAB/Simulink/GUIDE and to use modeling as a tool for
scientific and engineering applications. The course discusses the
accuracy of digital computations, ways to incorporate symbolic
computations, and presents numerical methods in MATLAB func-
tions. PREREQUISITES: Knowledge of single variable calculus
and matrix algebra. This course can be offered as an online course.

EC2450 Accelerated Review of Signals and Systems (4-0)
As Required

An advanced review of continuous and discrete system theory in-
tended for students who have previous education in these areas.
Topics covered by each student will depend upon background and
competence in the subject matter of EC2400, EC2410, and
EC2320. Prerequisites: Sufficient background in linear systems
theory. Graded on Pass/Fail basis only.

EC2500 Communications Systems (3-2) Spring/Fall

In this first course on the electrical transmission of signals, the
theory, design, and operation of analog and digital communication
systems are investigated. Included are A/D conversion, modulation,
demodulation, frequency-division multiplexing, and time-division
multiplexing. Prerequisites: EC2200 and EC2410.

EC2650 Fundamentals of Electromagnetic Fields (4-1)
Spring/Fall

This course covers electromagnetic field theory and engineering
applications. Both static and dynamic electric and magnetic field
theory is covered. The complete theory is presented in terms of
Maxwell's equations and boundary conditions. Applications in-
clude induction, plane wave propagation in lossless and lossy media,
analysis of finite transmission lines, and plane wave reflection. Labs
provide practical experience with microwave instruments, compo-
nents, and measurement techniques. Prerequisites: MA1116 or
equivalent.

EC2820 Digital Logic Circuits (3-2) Spring/Fall
An introductory course in the analysis and design of digital logic
circuits that are the basis for military and civilian computers and
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digital systems. No previous background in digital concepts or elec-
trical engineering is assumed. Topics include: data representation,
Boolean algebra, logic function minimization, the design and appli-
cation of combinatorial and sequential SSI, MSI, and LSI logic
functions including PLAs and ROMs, and the fundamentals of
finite state machine design and applications. Laboratories are de-
voted to the analysis, design, implementation, construction, and
debugging of combinatorial and sequential logic circuits using SSI,
MS], LSI, and programmable logic devices. Prerequisites: None.

EC2840 Introduction to Microprocessors (3-2) Sum-
mer/Winter

An introduction to the organization and operation of micro pro-
cessing and microcomputers, both key embedded elements of mili-
tary systems. Topics include: the instruction set, addressing meth-
ods, data types and number systems, stack and register organiza-
tion, exception processing, assembly language programming tech-
niques including macros, assembly language implementation of
typical control structures, data structures, and subroutine linkage
methods. Laboratory sessions teach a systematic method for pro-
gram design and implementation. The laboratory assignments con-
sist of a series of programs which collectively implement a major
software project. Prerequisites: A high level language.

EC2990 Design Projects in Electrical Engineering (0-8)
Spring/Summer/Fall/Winter

Design projects under the supervision of faculty members. Individ-
ual or team projects involving the design of devices or systems.
Projects will typically be in support of faculty members. Prerequi-
sites: Consent of instructor. Graded on Pass/Fail basis only.

<EC Courses EC3000-EC3460>

EC3000 Introduction to Graduate Research (1-0)
Spring/Summer/Fall/Winter

This course is designed to prepare students to undertake graduate
research and to write a thesis or dissertation. The first part of the
course provides an overview of (1) the NPS Department of Electri-
cal and Computer Engineering, the department's research program
and its faculty, (2) the NPS Research Program and the organization
and functions of the NPS Research Office, (3) NPS library elec-
tronic resources, (4) an overview of S&T planning in the DoD, and
(5) guidance on the thesis process. In the second part of the course,
research opportunities are presented by the faculty. A broader view
of the field of electrical and computer engineering is gained
through student attendance at ECE Department seminars deliv-
ered by outside speakers. In the third part of the course, students
are exposed to thesis research currently being carried out in the
ECE Department by attending thesis presentations delivered by
graduating students. Prerequisites: Consent of instructor. Graded
on Pass/Fail basis only.

EC3110 Electrical Energy: Present and Emerging Technolo-
gies (3-2) Spring

This course presents electrical energy topics for on shore facilities,
expeditionary and ship applications divided into three categories;
generation, distribution and consumption. For these three catego-
ries the current state of the art is presented first and then expound-
ed with emerging technologies including renewable energy sources,
energy harvesting, smart grid, micro-grids, smart metering, energy
management systems, flexible AC transmission systems (FACTS),
battery management systems, all electric and hybrid transportation
systems, more efficient loads such as lighting, motors and power
converters. PREREQUISITE: EC2100 or EO2102 (may be taken

concurrently) or consent of instructor.
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EC3130 Electrical Machinery Theory (4-2) Winter

An introduction to the analysis of magnetically-coupled circuits, dc
machines, induction machines, and synchronous machines. The
course will include explicit derivations of torque, voltage, and flux
linkage equations, formulation of steady-state circuits, development
of reference frame theory, and the basics of machine simulation as
required in shipboard electric drive analysis. Prerequisites: EC2100.

EC3150 Solid State Power Conversion (3-2) Summer

A detailed analytical approach is presented for the operation, per-
formance, and control of the important types of solid state power
converters found in naval shipboard power systems. The course
reviews the characteristics of power semiconductor switching devic-
es. A systems approach is used to analyze high power converters:
phase controlled rectifiers, line commutated inverters, self-
commutated inverters, transistor converters, and switching regula-
tors. Prerequisites: EC2100 or consent of instructor.

EC3200 Advanced Electronics Engineering (3-2) Spring
Characteristics of differential and multistage amplifiers. Transistors
frequency response, including Bipolar Junction Transistors (BJT),
Junction Field Effect Transistors JFET), and Metal Oxide Semi-
conductor Field Effect Transistors (MOSFET); characteristics and
design consideration. Integrated circuit OPAMP applications;
analysis and design of non-ideal OPAMPs. Applications of BJTs
and Complementary Metal Oxide Semiconductors (CMOS) in
integrated circuits, and different biasing techniques. Analysis and
design of digital circuits, including Transistor Logic (T'TL), Emit-
ter Coupled Logic (ECL), and CMOS logic families. Applications
and design feedback amplifiers and operational amplifiers applica-
tions in analog filters and oscillators. Prerequisites: EC2200.

EC3210 Introduction to Electro-Optical Engineering (4-1)
Fall

An overview of the elements that comprise current military electro-
optical and infrared (EO/IR) systems. Topics include properties of
light, optical elements, quantum theory of light emission, operat-
ing principles of laser sources, propagation of Gaussian beams, laser
sources, laser modulators, thermal sources of radiation, laser and IR
detectors (photomultipliers, photoconductors, photodiodes, ava-
lanche photodiodes), signal-to-noise analysis of direct- and hetero-
dyne-receiver systems. Includes military applications of electro-
optic and infrared technology such as missile seekers, laser designa-
tors, laser weapons, and Bragg-cell signal processors. Prerequisites:

EC2200 and EC2650.

EC3220 Semiconductor Device Technologies (3-2) Fall

This course is intended to familiarize the student with solid state
device operation and fabrication of present day semiconductors and
transistor technologies. Topics include: fundamental theory of
charge transport, semiconductor materials (Si, GaAs, SiGe, InP),
bandgap engineering, epitaxy crystal growth, and semiconductor
device manufacturing technology. A virtual wager lab is accom-
plished in the software labs to visualize parameters as impurity
implants to electron flow. Measurement labs will utilize hands-on
wafter probe measurements of digital and analog devices. Prerequi-
sites: EC2200 or equivalent.

EC3230 Space Power and Radiation Effects (Formerly
E03205) (3-1) Spring

Fundamentals of different power systems utilized in spacecraft;
photovoltaic power technology; solid-state physics, silicon solar
cells, solar cell measurement and modeling, gallium arsenide cells
and II-V compounds in general, array designs and solar dynamics.
Radiation effects on solid state devices and materials. Survivability



of solar cells and integrated circuits in space environment and an-
nealing method. Other space power systems including chemical
and nuclear (radioisotope thermoelectric generators and nuclear
reactors). Energy storage devices and power conversion. Spacecraft
power supply design. Note: EC3230 is taught with compressed
scheduling (first six weeks of quarter). Prerequisites: EC2200.

EC3240 Renewable Energy at Military Bases and for the
Warfighter (3-2) Summer

The course will introduce participants to current energy use at mili-
tary bases as well as mobile platforms power sources. Participants
will be introduced to state-of-the-art renewable energy systems that
would be utilized at military installations. This will include; detailed
study of Photovoltaic & Solar Energy use, overview of wind energy
& other renewable energy sources, as well as energy storage sys-
tems. Cost saving comparisons and environmental impact will be
conducted. The course will also investigate the use of some of the
above renewable systems in mobile platforms for the warfighters
and expeditionary forces personal use. PREREQUISITE: EC2100
or EO2102 (or equivalent basic course in Electrical Engineering.)

EC3280 Introduction to MEMS Design (3-3) As Required

This is a 4.5 credit hour class introducing the students to Micro
Electro Mechanical Systems (MEMS). Topics include material
considerations for MEMS and microfabrication fundamentals.
Surface, bulk and non-silicon micromachining. Forces and trans-
duction; forces in micro-nano-domains and actuation techniques.
Case studies of MEMS based microsensor, microactuator and mi-
crofluidic devices. The laboratory work includes computer aided
design (CAD) of MEMS devices and small group design project.
Prerequisites: basic understanding of electrical and mechanical
structures: EC2200 or MS2201 or PH1322 or consent of instruc-

tor.

EC3310 Optimal Estimation: Sensor and Data Association
(3-2) Winter

The subject of this course is optimal estimation and Kalman filter-
ing with extensions to sensor fusion and data association. Main
topics include the theory of optimal and recursive estimation in
linear (Kalman filter) and nonlinear (extended Kalman filter) sys-
tems, with applications to target tracking. Topics directly related to
applications, such as basic properties of sensors, target tracking
models, multihypothesis data association algorithms, reduced order
probabilistic models and heuristic techniques, will also be discussed.
Examples and projects will be drawn from radar, EW, and ASW
systems. Prerequisites: EC2320, EC2010, and MA2043 or consent
of instructor.

EC3320 Optimal Control Systems (3-2) Spring

This course addresses the problem of designing control systems
which meet given optimization criteria. The student is exposed to
the development of the theory, from dynamic programming to the

calculus of variation, and learns how to apply it in control engineer-
ing. Prerequisites: EC2300, EC2320.

EC3400 Digital Signal Processing (3-2) Spring/Fall

The foundations of one-dimensional digital signal processing tech-
niques are developed. Topics include Fast Fourier Transform
(FFT) algorithms, block convolution, the use of DFT and FFT to
compute convolution, and design methods for nonrecursive and
recursive digital filters. Multirate signal processing techniques are
also introduced for sampling rate conversion, efficient analog to
digital, digital to analog conversion, time frequency decomposition
using filter banks and quadrature mirror filters. Computer-aided
design techniques are emphasized. The algorithms introduced have
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direct applications in sonar and radar signal processing, IR sensor
arrays, modern navy weapon systems, and also in voice and data

communications. Prerequisites: EC2410 or EC2400.

EC3410 Discrete-Time Random Signals (3-2) Sum-
mer/Winter

Fundamentals of random processes are developed with an emphasis
on discrete time for digital signal processing, control, and commu-
nications. Parameter estimation concepts are introduced, and im-
pact of uncertainty in parameter evaluation (estimated moments
and confidence intervals) are presented. Random processes are
introduced. DKLT and applications to image processing and classi-
fication problems are considered. Impact of linear transformations
to linear systems is discussed. FIR Wiener, and matched filters are
introduced. IIR Wiener filter introduced, time permitting. Appli-
cations to signal and system characterization in areas such as system
identification, forecasting, and equalizations are considered to illus-
trate concepts discussed during the course. Prerequisites: EC2410
(may be concurrent) and EC2010.

EC3450 Fundamentals of Ocean Acoustics (4-0) Fall
Introduction to various mathematical techniques (both exact and
approximate), special functions (e.g., Bessel functions, Hankel
functions, and Legendre polynomials), orthogonality relationships,
etc., that are used to model and solve real world problems concern-
ing the propagation of sound in the ocean. Topics include, for ex-
ample, reflection and transmission coefficients, ocean waveguide
pulse-propagation models based on normal mode and full-wave
theory, the WKB approximation, three-dimensional ray acoustics,
and the parabolic equation approximation. Prerequisites: Standard
undergraduate sequence of calculus and physics courses for engi-
neering and science students.

EC3460 Introduction to Machine Learning for Signal Analyt-

ics (3-2) Winter

This course introduces basic concepts and tools needed to detect,
analyze, model, and extract useful information from digital signals
by finding patterns in data. It covers some of the fundamentals of
machine learning as they apply in signal and information pro-
cessing. The emphasis in the course is on practical engineering
applications rather than theoretical derivations to give participants a
broad understanding of the issues involved in the learning process.
Supervised learning tools such as the Bayes estimator, neural net-
works and radial basis functions, support vector machines and ker-
nel methods are presented. Unsupervised learning tools such as k-
means and hierarchical clustering are discussed. Data transfor-
mation and dimensionality reduction are introduced. Performance
measures designed to evaluate learning algorithms are introduced.
Concepts presented are illustrated throughout the course via several
application projects of specific interest to defense related communi-
ties. Application topics may include target/signal identification,
channel equalization, speech/speaker recognition, image classifica-
tion, blind source separation, power load forecasting, and others of
current interest. Prerequisites: knowledge of probability and ran-
dom variables (EC2010, or OS2080, or OA3101, or equivalent),
linear systems (EC2410 or equivalent), linear algebra (MA2043 or
equivalent), ability to program in MATLAB, or consent of instruc-

tor.

<EC Courses EC3500-EC3910, 30,...90>

EC3500 Analysis of Random Signals (4-0) Fall

Fundamental concepts and useful tools for analyzing non-
deterministic signals and noise in military communication, control,
and signal processing systems are developed. Topics include prop-
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erties of random processes, correlation functions, energy and spec-
tral densities, linear systems and mean square estimation, noise
models and special processes. Prerequisites: EC2500 (may be con-
current) and EC2010, or consent of instructor.

EC3510 Communications Engineering (Unclassified) 3-1
(Winter)

The influence of noise and interference on the design and selection
of digital and analog communications systems is analyzed. Topics
include link budget analysis and signal-to-noise ratio calculations,
receiver performance for various analog and digital modulation
techniques, and bandwidth and signal power trade-offs. Examples
of military communications systems are included. Prerequisites:
EC3500 or EC3410.

EC3600 Antennas and Propagation (3-2) Summer/Winter

A fundamental understanding of antennas, scattering, and propaga-
tion is developed. Characteristics and design principles of common
antenna types such as dipoles, arrays, horns, reflectors and mi-
crostrip patches, are considered. Concepts of antenna gain and
effective area are used to develop power link equations. Scattering
theory is introduced and propagation phenomena are considered for
real-world scenarios. Design applications include phased, Yagi and
log-periodic arrays, as well as shaped-beam reflector antennas, side-
lobe suppression, radar target scattering, stealth principles, surface
waves, HF and satellite communications. Prerequisite: EC2650 or
equivalent.

EC3610 Microwave Engineering (3-2) Spring

This course provides an overview of the circuits and devices used in
microwave radar communication and electronic warfare systems.
The course covers network analysis using scattering parameters,
transmission media, selected circuits, electron tubes, solid state
devices, and monolithic integrated circuits. Circuits and devices are
studied in the laboratory using both hardware and computer simu-
lation. Prerequisite: EC2650.

EC3630 Radiowave Propagation (3-2) Spring

This course treats the effects of the earth and its atmosphere on the
propagation of electromagnetic waves at radio frequencies. Topics
covered include ground waves, sky waves, ducting, reflection, re-
fraction, diffraction, scattering, attenuation, and fading. Basic theo-
ry is covered and computer models are introduced where appropri-
ate. Emphasis is placed on determination of the transmission loss
between transmitting and receiving antennas. Computer laboratory
exercises are used to illustrate the propagation characteristics of
various indoor and outdoor environments, and their effects on sys-
tem performance. Prerequisites: EC2650 or consent of instructor.

EC3700 Joint Network-Enabled Electronic Warfare | (3-2)
Fall

The concept of information operations (IO) and the critical role for
electronic warfare (EW) are examined. The net-enabled force
transformation is presented emphasizing how network-enabled
EW technology provides a force multiplier for this transformation.
Important EW technology components of SeaPower-21 are em-
phasized. The network space — battlespace duality and the Global
Information Grid are also analyzed (FORCEnet). Metrics are pre-
sented to quantify the information value from wireless networks of
distributed sensors and weapons. A direct assessment of the value
of the network (information superiority) to the combat outcome
(battlespace superiority) is presented. Integrated air defense sup-
pression examples are studied using game theory to demonstrate
the concepts. The role of intelligence also is emphasized. Sensor
technologies and their use in the battlespace are presented. Math-
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ematical models for electronic attack (EA) techniques are devel-
oped including those against GPS, RF and IR sensors. Off-board
EA techniques including chaff, towed and rocket decoys, and digi-
tal image synthesizers are emphasized for counter-surveillance,
counter-targeting and counter-terminal. High-power microwave
and laser-based directed energy weapons are examined. Sensor
protection techniques are discussed including an introduction to the
new area of counter-electronic support. Students do a research
project on a topic of interest from the Force Transformation
Roadmap. Laboratory exercises are also conducted in the Radar and
Electronic Warfare Laboratory. Prerequisites: EC2500 and
EC2650 or equivalent.

EC3710 Computer Communications Methods (3-2)
Spring/Fall

The course objective is to develop an understanding of computer
communications networks with emphasis on the requirements of
military environments and the U.S. Navy's combat platforms. Cov-
erage includes the essential topics of network topology, connectivi-
ty, queuing delay, message throughput, and performance analysis.
The layered network architectures, such as the seven-layer OSI
model and DoD's TCP/IP protocol suite, are covered. The tech-
niques and protocols used in these layers are discussed. Local area
networking technologies such as Ethernet, FDDI and wireless
Ethernet, and wide area technologies such as X.25 and frame relay
are covered. Principles of networking devices (hubs, switches, and

routers) are presented. Some distributed applications are presented
briefly. Prerequisites: EC2010 and EC2500.

EC3730 Cyber Network and Physical Infrastructures (3-2)
Winter

Cyber infrastructure systems and technologies of interest to the
military. Copper and fiber media networks, telecommunication
networks and signaling, the Internet, enterprise networks, network-
centric sensing, collection, monitoring, dissemination, and distribu-
tion of critical data. Terrestrial wireless networks: cellular networks,
local area and long haul data networks (GSM, WiFi, WiMAX,
LTE, Link 16 and Link 22). Space based networks: satellite com-
munication networks, wide area large sensor networks. Heteroge-
neous networks: end-la-end communication, sensing, collection,
and distribution across fiber, terrestrial wireless, and satellite net-
works, protocols, design and performance analysis. Control and
overlay networks such as Supervisory Control and Data Acquisition
(SCADA) systems and the National power grid. Prerequisites:
EC2500 and understanding of basic communication systems and
networks.

EC3740 Reverse Engineering in Electronic Systems (3-2)
Summer

Presents fundamental, systems-level concepts for developing an
understanding of system functionality without a prior access to the
system's design specifications. Considers generalized approaches to
developing a set of specifications for a complex system through
orderly examination of specimens of that system. Illustrates proce-
dures for identifying the system's components and their interrela-
tionships. Demonstrates methods for creating representations of
the system in another form or at a higher level of abstraction. Pre-
sents fundamental definitions for forward engineering, reverse en-
gineering, design recovery, restructuring and reengineering. Basic
analysis techniques such as impulse response will be introduced.
System identification techniques such as parameter estimation,
Markov models and linear time-invariant (L'TI) theory will be used
to build dynamical models from observed data. Case studies from
several domain areas will be presented to include: integrated circuit



(IC) and circuit board analysis, communications protocol analyss,
software disassembly, and programmable logic verification. Prereq-
uisites: EC3730 or consent of instructor.

EC3750 Introduction to SIGINT Engineering (3-2) Fall

An introduction to the technology of signals intelligence systems,
with particular emphasis on the means for accessing signals of intel-
ligence value. Covers the three major branches of SIGINT: com-
munications intelligence, electronic intelligence, and foreign in-
strumentation signals intelligence. Collection platform, receivers,
and antennas are examined. Emitter location techniques are con-
sidered. Prerequisites: EC3410 or EC3500 or EO3512, U.S. citi-
zenship and Top Secret clearance with eligibility for SCI access.

EC3760 Information Operations Systems (3-2) Winter

This course examines the Network-centric Environment that is the
focus of the Information Operations (I0) infrastructure with em-
phasis on current and future implementation models. A Signals
Intelligence (SIGINT) approach is taken in which the adversary's
computer network system architecture is examined and evaluated
for the purpose of exploitation, protection, and/or attack. A thor-
ough review of the fundamentals of communications, computer
networks, and advanced digital technologies is discussed. This
course works closely with the Department of Defense to reinforce
realistic approaches for solving critical IO issues within the com-
munity. Prerequisites: EC2500 OR EO2512 or consent of instruc-
tor. Classification: U.S. citizenship and TOP SECRET clearance
with eligibility for SCI access.

EC3800 Microprocessor Based System Design (3-2) Fall
Advanced microprocessor system concepts are studied. Micropro-
cessor systems are widely used for embedded control in military
systems as well as for stand-alone computers. Topics covered are
CPU operation and timing, address decoding, typical LSI support
chips, exception processing, design of static and dynamic memory
systems, worst-case timing analysis, bus arbitration, and direct
memory access controllers. The laboratory consists of a design pro-
ject integrating hardware and software using a state-of-the-art de-
velopment system. Prerequisites: EC2820.

EC3820 Computer Systems (3-2) Summer

The course presents a unified approach for the design of computer
systems stressing the interacting processes implemented in hard-
ware, software, and firmware. General features of operating systems
are studied as well as specific features of an existing system. The
elements of a multiprogramming system are introduced. Prerequi-

site: EC2840.

EC3830 Digital Computer Design Methodology (3-2) Winter

A design and project-oriented course covering basic principles,
theories, and techniques for practical design of digital systems.
Emphasizes an integrated viewpoint combining essential elements
of classical switching theory with a thorough understanding of
modern design aids. Current military and commercial systems are
used as design examples. Prerequisite: EC2820.

EC3840 Introduction to Computer Architecture (3-2) Spring
The fundamental principles of computer architecture and processor
design, including the influences of implementation technology,
cost, performance, and the historical development of computer
architecture. Levels of abstraction and instruction set/architecture
design. Processor design and implementation, including the data
path and the control unit. Computer design, including buses, the
memory hierarchy, and the input/output subsystem. Factors affect-
ing performance and performance measurement, evaluation, and
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comparison. The effects of embedded military applications on
computer architecture. Prerequisites: EC2820.

EC3860 Trustworthy Computer Hardware Analysis and De-
sign (3-2) Spring

This course initially presents a detailed review of the techniques,
methods, and tools used by engineers to design and implement
modern, high-performance, digital circuits, systems, and comput-
ers. This is followed by a detailed review of implementation tech-
nologies, at all levels of integration from discrete devices to com-
plete systems on a chip, including the use of COTS, ASIC, and
programmable devices, that are typically used for implementing a
wide range of digital systems including servers, desk-top computers,
embedded computers, reconfigurable computers, and network rout-
ers and switches. Course material then focuses on the vulnerabilities
of the design, implementation, and manufacturing processes to the
covert addition of malicious functionality, as well as the vulnerabili-
ties of the underlying implementation technology. Finally, the
techniques and methods required to design, implement, and manu-
facture trusted, high-performance, digital circuits, systems, and
computers are studied. Corequisite: EC3740.

EC3910, 20, 30,...90 Special Topics in Electrical Engineer-
ing (V-V) Spring/Summer/Fall/Winter

Courses on special topics in Electrical Engineering are offered un-
der these numbers. In most cases, new courses are offered as special
topics of current interest with the possibility of being developed as
regular courses. See the Electrical and Computer Engineering De-
partment's on-line catalog for current offerings.

EC4000 Introduction to Doctoral Research (2-0) Spring/Fall
The main objectives of the course are to foster interaction among
the doctoral students and the department faculty and to promote
excellence in research. Additional objectives of the course are to
prepare the doctoral students to initiate the screening and qualify-
ing steps of the program, to undertake dissertation research, and to
publish and present research results. Along with an overview of the
ECE Ph.D. program, the course provides guidance on the program
preliminaries, such as the screening and qualification exams and
minor requirements, and the dissertation research process. A broad
overview of the current research problems in the field of electrical
and computer engineering relating to the needs of national defense
and in the ECE department in particular is presented. Students in
the early stages of their program will be exposed to ongoing disser-
tation research and advances in the field through research presenta-
tions delivered by doctoral students in the research phase of their
program, NPS faculty and outside researchers. The course provides
the opportunity for doctoral students at all levels of progress to
meet once a week to discuss their research, share ideas, rehearse
conference presentations and dissertation defenses, and to gain
exposure to a diversity of research topics and ideas. Graded on
Pass/Fail basis only. PREREQUISITE: Approved ECE Ph.D.
student or Consent of the ECE Ph.D. Program Committee.

EC4010 Principles of Systems Engineering (3-2) Spring/Fall
An introduction to systems engineering concepts and methods for
the design and integration of complex defense systems, with em-
phasis on electrical engineering applications. Familiarity with the
systems engineering process is developed through case studies of
representative defense systems and a group design project which
includes determination of system requirements from mission needs
and operational requirements. Digital simulation models, including
those in current use by DoD, are used to determine engineering
and performance tradeoffs. Prerequisites: Four quarters in an NPS
engineering curriculum or equivalent.
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EC4130 Advanced Electrical Machinery Systems (4-2)
Spring

Advanced analysis of detailed and reduced-order representations of
shipboard electric machinery and power electronic drives. This
course will include extensions to 3-phase machine and network
connections, constant flux and current source control, extensive
simulation examples including saturation and open-phase condi-
tions, comprehensive investigation of linearized and reduced-order
machine and drive representations, the modeling and control of a
dc link system, and the fundamentals of AC machine vector con-
trol. Prerequisites: EC3130.

EC4150 Advanced Solid State Power Conversion (4-1) Fall
Design and analysis of modern power electronic drives with par-
ticular emphasis on electric drives for present and future ship pro-
pulsion systems and variable frequency/variable speed power con-
verters for advanced shipboard electric power distribution. Electri-
cal and mechanical systems compatibility and electrical system in-
terfacing topics are addressed. This course begins by examining the
non-ideal aspects of power semiconductor switches and other com-
ponents. In addition, dynamic performance of power electronic
circuits is explored. The course includes some more advanced topics
like resonant converters and active power line conditioners. Prereq-
uisites: EC3150 and electrical machine theory, or consent of in-
structor.

EC4210 Electro-Optic Systems Engineering (3-0) Winter
Advanced topics and application of electro-optics. Military appli-
cations of electro-optic and infrared technology such as laser com-
munications, laser radar, and Bragg cell signal processors. Signal-
to-noise analysis of laser detector performance. Student reports on
EO/IR topics of current military interest. Prerequisites: EC3210.

EC4220 Introduction to Analog Vlsi (3-1) Summer

Modern active circuit design topologies; analog and sampled data
networks. Analysis of transfer function properties, stability and
causality. Higher order filter design and synthesis. Use of computer
simulation tools, SPICE, and different device models for network
analysis. Transformation methods and switched-capacitor filtering
and non-filtering applications. Introduction to analog VLSI tech-
niques using stray-insensitive switched-capacitor networks. Exam-
ples of such analog VLSI designs in military applications. Prerequi-
sites: EC2400 and EC3200 or EC2200 with consent of instructor.

EC4230 Reliability Issues for Military Electronics (3-1) Win-
ter

This course investigates where and why semiconductor devices fail
in military environments. Topics include limitations of commer-
cial-off-the-shelf (COTS) integrated circuits, thermal failure, elec-
trostatic breakdown, noise in solid state devices, packaging reliabil-
ity issues, radiation effects due to space and nuclear environments,
and the limited availability of military integrated circuit suppliers.
Prerequisites: EC3220.

EC4280 Micro Electro Mechanical Systems (MEMS) Design

11 (2-4) As Required

Same as ME4780 and PH4280. This is the second course in Micro
Electro Mechanical Systems (MEMS) Design. This course will
expose students to advanced topics on material considerations for
MEMS, microfabrication techniques, forces in the micro- and
nano-domains, and circuits and systems issues. Case studies of
MEMS-based microsensors, microactuators, and microfluidic de-
vices will be discussed. The laboratory work includes computer
aided design (CAD) and characterization of existing MEMS de-
vices. The grades will be based on exams, lab projects, and a group
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design project. Prerequisites: ME/EC/PH3280 or ME3780 or

consent of instructor.

EC4300 Advanced Topics in Modern Control Systems (3-1)
As Required

Advanced topics and current developments in control systems are
presented in this course. The list of special topics includes (but it is
not limited to) robotics systems, autonomous vehicles, and design
by robust techniques. Prerequisites: Consent of instructor.

EC4310 Fundamentals of Robotics (3-2) Fall

This course presents the fundamentals of land-based robotic sys-
tems covering the areas of locomotion, manipulation, grasping,
sensory perception, and tele-operation. Main topics include kine-
matics, dynamics, manipulability, motion/force control, real-time
programming, controller architecture, motion planning, navigation,
and sensor integration. Several Nomad mobile robots will be used
for class projects. Military applications of robotic systems will be
discussed. Prerequisites: MA3042; either EC2300 or EC2320, or
consent of instructor.

EC4320 Design of Robust Control Systems (3-2) Winter

This course presents advanced topics on control system design.
Major emphasis is on robust techniques in order to account for
uncertainties on the systems to be controlled. Several applications
show the trade-offs in several applications, such as missile and/or
underwater vehicles control design. Advanced concepts on H2 and

H-infinity will be introduced as part of the course. Prerequisites:
EC3310, EC3320.

EC4330 Navigation, Missile, and Avionics Systems (3-2)
Spring

Principles of missile guidance, including guidance control laws,
basic aerodynamics and six degree-of-freedom motion simulation.
Additional topics are selected from the following areas to address
the general interests of the class: advanced guidance laws, passive
sensors, INS guidance, fire control and tracking systems, and ballis-
tic missile targeting. Prerequisites: EC3310. Classification: U.S.
citizenship and SECRET clearance.

EC4350 Nonlinear Control Systems (3-2) Spring

This course presents techniques for automatic control of nonlinear
systems with application to current military and robotic systems.
Main topics include the analysis and design of nonlinear systems
with phase plane and describing function methods, Lyapunov and
sliding mode control techniques. Accuracy limit cycles, jump reso-
nances, relay servos, and discontinuous systems will also be consid-

ered. Prerequisites: EC2300, EC2320.

EC4400 Advanced Topics in Signal Processing (3-0) As Re-
quired

Special advanced topics in signal processing not currently covered
in a regularly scheduled course and relevant to advanced naval and
other military applications. Topics may include digital filter struc-
tures and implementations, advanced computational topics and
architectures for signal processing, imaging, recent work in signal
modeling, array processing, or other topics of interest. Prerequisites:
Consent of instructor.

EC4430 Multimedia Information and Communications (3-1)
Fall

The course objective is to present essentials of real-time communi-
cation of digital multimedia (audio, video and text) information
over packet-switched networks by bringing together topics from
digital signal processing (information processing), digital commu-
nications (information transmission and reception), and computer



networking (information distribution). Algorithms for compression
of multimedia information are presented. Related international
standards, such as G.728, JPEC, MPE3, MP3, LZW, and 1595,
are discussed. Major topics include digital representation and com-
pression of multimedia information, transmission (storage) and
distribution of compressed information, and end-to-end delivery
issues, such as loss, reliability, security and encryption of multime-
dia information. Prerequisites: EC3410 or EC3500.

EC4440 Statistical Digital Signal Processing (3-2) Fall
Modern methods of digital signal processing are developed in this
course from a statistical point of view. Methods are developed for
processing random signals through statistical data analysis and
modeling. Topics include adaptive filtering, linear prediction, MA,
AR, and ARMA signal modeling, lattice structures, and an intro-
duction to subspace methods and other modern methods of spec-
trum estimation. Techniques presented are applied to various engi-
neering problems such as system identification, forecasting, and
equalization. The algorithms introduced have direct applications in
communication, sonar, radar systems signal processing, and modern
Navy weapon systems. Prerequisites: EC3410 or EC3500 and
MA2043 or consent of instructor.

EC4450 Sonar Systems Engineering (4-1) Winter

Mathematical development and discussion of fundamental princi-
ples that pertain to the design and operation of passive and active
sonar systems critical to naval operations. Topics from complex
aperture theory, array theory, and signal processing are covered.
This course supports the undersea warfare and engineering acous-
tics curricula and others. Prerequisites: EC3450 or PH3452 or
0OC3260 and either EC3410 or EC3500 or EO3402 or equivalent.

EC4480 Image Processing and Recoghnition (3-2) Winter
This course provides image processing background for understand-
ing modern military applications, such as long range target selec-
tion, medium range identification, and short range guidance of new
weapons systems. Subjects include image sampling and quantiza-
tion, image representation, enhancement, transformation, encod-
ing, and data compression. Predictive coding, transform coding,
and interframe coding techniques are also introduced. 3D to 2D
imaging projections are also introduced to extract 3D information
either from motion or stereo imaging. Some effort is directed to-
ward image compression techniques particularly suited for multi-
media video conferencing. Prerequisites: EC3400.

EC4500 Advanced Topics in Communications (3-0) As Re-
quired

Topics and current developments in communications relevant to
advanced naval and other military applications. Offered on an occa-
sional basis with the topics determined by the instructor. Prerequi-
sites: Consent of instructor.

EC4510 Cellular Communications (3-0) Winter

This course presents the fundamentals of cellular communications.
Cellular architectures, propagation models, modulation formats,
diversity techniques, equalization, error control, multiple access
techniques, networking, and standards such as AMPS, N-AMPS,
1S-54, GSM, and IS-95 are covered. Prerequisites: May be taken
concurrently with EC3510.

EC4530 Soft Radio (3-2) Summer

An introduction to soft radios, devices that generate (transmitter)
and/or process (receiver) digital communications signals in software
and in reconfigurable hardware. The course covers basic radio
frequency (RF) design principles, soft radio architectures, analysis
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of receiver operation, and existing soft radio efforts. Prerequisite:
EC3510 or consent of instructor.

EC4550 Digital Communications (4-0) Spring

This course presents the advantages and limitations of modern
military M-ary digital communications systems. M-ary modulation
formats, matched filter receivers, probability of symbol error calcu-
lations, coherent and non-coherent receivers, carrier and symbol
synchronization, modems, bandwidth and signal energy, diversity
combining, and fading channels are covered. Examples of current
operational and proposed military and commercial space and earth
links are treated. Prerequisites: EC3510.

EC4560 Spread Spectrum Communications (3-2) Summer
Methods of reducing the effects of hostile jamming on military
radio communications systems are considered. Direct sequence
spread spectrum systems and frequency-hopped spread spectrum
systems are examined with regard to their LPI, LPD, AJ, and mul-
tiple access capabilities. Time-hopped and hybrid systems are also
considered. Coarse and fine synchronization problems and tech-
niques are presented. Prerequisites: EC3510.

EC4570 Signal Detection and Estimation (4-0) Winter

Principles of optimal signal processing techniques for detecting
signals in noise are considered. Topics include maximum likeli-
hood, Bayes risk, Neyman-Pearson and min-max criteria and cal-
culations of their associated error probabilities (ROC curves). Prin-
ciples of maximum likelihood, Bayes cost, minimum mean-square
error (MMSE), and maximum a posterior estimators are intro-
duced. Integral equations and the Karhunen-Loeve expansion are
introduced. The estimator-correlator structure is derived. Emphasis
is on dual development of continuous time and discrete time ap-
proaches, the latter being most suitable for digital signal processing
implementations. This course provides students the necessary
foundation to undertake research in military radar and sonar sys-

tems. Prerequisites: EC3410 or EC3500.
EC4580 Error Correction Coding (4-0) Fall

Digital military communication systems often employ error control
coding to improve effectiveness against noise, fading, and jamming.
This course, together with EC4560, provides students the neces-
sary foundations for understanding the principles of such systems.
Topics include Shannon's channel capacity theorem and coding
methods for error control in digital communications systems, in-
cluding convolutional, block, concatenated, and turbo codes, as well
as trellis-coded modulation. Applications of error control coding to

modern digital communications systems are discussed. Prerequi-
sites: EC3510.

EC4590 Communications Satellite Systems Engineering (3-
0) Winter

Communication satellite systems including the satellite and user
terminals. Subjects include orbital mechanics, satellite description,
earth terminals, detailed link analysis, frequency division multiple
access, time division multiple access, demand assignment, random
multiple access, and spread spectrum multiple access. Various mili-
tary satellite communications systems are introduced. Prerequisites:

EC3510 or EO4516.

EC4600 Advanced Topics in Electromagnetics (3-0) As Re-
quired

Selected advanced topics in electromagnetics that are not currently
covered in regular courses offerings, and relevant to naval and other
military applications. Topics may include, but are not limited to,
computational electromagnetics, scattering and radiation, propaga-
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tion, and new device and antenna concepts. Prerequisites: EC3600
or consent of instructor.

EC4610 Radar Systems (3-2) Summer

The radar range equation is developed in a form including signal
integration, the effects of target cross-section, fluctuations, and
propagation losses. Modern techniques discussed include pulse
compression frequency modulated radar, moving target indicator
(MTT) and pulse Doppler systems, monopulse tracking systems,
multiple unit steerable array radars, and synthetic aperture systems.
Laboratory sessions deal with basic pulse radar systems from which
the advanced techniques have developed, with pulse compression,
and with the measurement of radar cross-section of targets. Prereq-
uisites: EC3600.

EC4630 Radar Cross Section Prediction and Reduction (3-
2) Fall

This course covers the design and engineering aspects of stealth and
its impact on platform and sensor design. Signature prediction
methods in the radar, infrared (IR), and laser frequency bands are
discussed. Radar cross section (RCS) analysis methods include
geometrical optics and diffraction theory, physical optics and the
physical theory of diffraction, and numerical solutions to integral
and differential equations. Prediction methods for IR and laser
cross sections (LCS) are also introduced. Signature reduction by
shaping, materials selection, and active and passive cancelation are
applied to each frequency regime. The measurement of these cross
sections is also covered. Prerequisites: EC3600 or consent of in-
structor.

EC4640 Airborne Radar Systems (3-2) Fall

The main objective of this course is to discuss concepts and digital
signal processing techniques involved in modern airborne radars,
which detect targets in presence of large ground clutter and other
interferences. Radar waveform (or modes) are treated as continuous
wave (CW), high pulse repetition frequency (HPRF), medium
pulse repetition frequency (MPRF), and low pulse repetition fre-
quency (LPRF). Practical implementation and the signal pro-
cessing associated with each mode will be elaborated. Advantages
and limitations of each mode shall be discussed. Military applica-
tions of these modes will be discussed in the existing airborne and
surface based radar systems. Concepts and algorithms are covered
for digital pulse compression, MTI clutter cancelation, Doppler
processing, constant false alarm rate (CFAR) detection, ambiguity
resolution, synthetic array radar (SAR) processing and other associ-
ated techniques and algorithms. Prerequisites: EC4610 or equiva-
lent.

EC4680 Joint Network-Enabled Electronic Warfare Il (3-2)
Spring

The course is intended for U.S. students with Secret clearance. The
course continues the discussion of counter electronic support and
begins with an introduction to low-probability-of-intercept (LPI)
emitter signaling techniques and technologies. The origin and im-
portance of the LPI emitter are emphasized. Case studies are
shown to demonstrate the capability of the LPI emitter as an anti-
ship capable missile seeker. Network enabled receiver techniques
are presented highlighting the benefits of the sensor-shooter-
information grid and swarm intelligence. The new challenges fac-
ing the intercept receiver design and the trends in receiver technol-
ogy are addressed. To increase the processing gain of the receiver,
time-frequency signal processing methods are presented and in-
clude the pseudo Wigner-Ville distribution, quadrature mirror filter
bank trees for wavelet decomposition and the Choi-Williams dis-
tribution. Bi-frequency techniques are also emphasized and include
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cyclostationary processing for estimating the spectral correlation
density of the intercepted signal. Calculations using each signal
processing method are shown to demonstrate the output infor-
mation and its correlation with the input signal parameters. New
detection results are then derived by the student for various LPI
signaling schemes to illustrate the parameter extraction methods
developed. Autonomous emitter classification architectures are also
presented. Laboratory simulation exercises are conducted to
demonstrate the concepts. Prerequisites: EC3700, U.S. citizenship,
and Secret clearance.

EC4690 Joint Network-Enabled Electronic Warfare Il (3-2)
Spring

The course is intended for international students and contains the
same material as EC4680. The course continues the discussion of
counter electronic support and begins with an introduction to low-
probability-of-intercept (LPI) emitter signaling techniques and
technologies. The origin and importance of the LPI emitter are
emphasized. Case studies are shown to demonstrate the capability
of the LPI emitter as an anti-ship capable missile seeker. Network
enabled receiver techniques are presented highlighting the benefits
of the sensor-shooter-information grid and swarm intelligence. The
new challenges facing the intercept receiver design and the trends
in receiver technology are addressed. To increase the processing
gain of the receiver, time-frequency signal processing methods are
presented and include the pseudo Wigner-Ville distribution, quad-
rature mirror filter bank trees for wavelet decomposition and the
Choi-Williams distribution. Bi-frequency techniques are also em-
phasized and include cyclostationary processing for estimating the
spectral correlation density of the intercepted signal. Calculations
using each signal processing method are shown to demonstrate the
output information and its correlation with the input signal param-
eters. New detection results are then derived by the student for
various LPI signaling schemes to illustrate the parameter extraction
methods developed. Autonomous emitter classification architec-
tures are also presented. Laboratory simulation exercises are con-
ducted to demonstrate the concepts. Prerequisites: EC3700.

EC4710 High-Speed Networking (3-2) Summer

The course systematically develops the traffic characteristics of
DoD and commercial broadband services (video, voice, text, and
other multimedia information) and determines the need for high-
speed networks with emphasis on quality of service. Queuing theo-
ry is used in the design and analysis of the various modules of a
high-speed network: traffic modeling, switches, admission control,
scheduling, traffic monitoring, and congestion control. Emerging
trends and technologies that enable deployment of high-speed
global networks for tactical, commercial, and residential use are
discussed. Topics include queuing theory, traffic models, traffic
management, and broadband technologies, such as ATM, Gigabit
Ethernet, DSL, and cable access. Laboratory is concerned with the
use of OPNET for simulation studies of various network topolo-
gies. Prerequisites: EC3710 or consent of instructor.

EC4715 Cyber System Vulnerabilities and Risk Assessment
(3-2) Summer

The course utilizes reverse engineering principles to identify and
assess vulnerabilities in electronic, communication, and control
systems and analyze risk to provide tradeoffs. Vulnerabilities in
cyber systems based on genetic, developmental, and those caused by
system overload are presented. Widely accepted industry and mili-
tary standards, underlying technologies, specification mismatches
and interoperability, and resource constraints are examined to iden-
tify vulnerabilities of interest. Vulnerability assessment at compo-



nent and system level along with prioritization and elimination
procedures are discussed. Risk analysis for secure operation of the
system and relevant tradeoffs are presented. Laboratory exercises
provide hands-on experience. Prerequisite: EC3730, EC3740.

EC4725 Advanced Telecommunication Systems Engineering
(3-2) Summer

Studies the engineering of communications transport networks
with a particular emphasis on telephony systems. Presents basic
concepts in conventional telephony and traffic engineering such as
availability, blockage, dimensioning and survivability. Introduces
the architecture of Public Switched Telephone Networks (PSTN)
and Mobile Switching Networks (MSN). Presents alternatives for
enterprise architectures including Private Automatic Branch Ex-
change (PABX) and Media Gateways (MG). Examines DoN im-
plementations from intra-ship, ship-to-ship and long haul. Dis-
cusses approaches to signaling and provisioning. Presents the Sig-
naling System No. 7 (SS7) architecture. Surveys a variety of
transport network technologies to include the Synchronous Optical
Network  (SONET)/Synchronous Digital Hierarchy (SDH)
standard, Dense Wavelength Division Multiplexing (DWDM),
dark fiber, and metro Ethernet. Introduces carrier-grade Voice-
over-Internet Protocol (VoIP) implementations. Concludes with a
discussion of Network Management. Prerequisite: EC3710.

EC4730 Covert Communications (3-2) Winter

Electronic signal and data communication mechanisms in which
the presence of a message being transmitted is concealed in plain
sight of other signals or data are presented. Information hiding in
user data, protocol data, and radio, electronic, acoustic and other
sensory signals is examined. The techniques of steganography,
covert channels, low probability exploitation, and information con-
cealment in analog signals are studied. Techniques and mechanisms
for establishing robust, secure covert communication schemes are
introduced. The detection, analysis, and abortion of adverse covert
communication schemes are discussed. Design of systems suitable
for attack and defense of covert communications using program-
mable logic devices is introduced. Low probability of detect, low
probability of intercept, and anti-jamming techniques are reviewed.
Embedding and extraction algorithms of steganography are pre-
sented. Related topics of watermarking and embedded malware are
reviewed. Prerequisite: EC3730 or EC3710.

EC4735 Telecommunications Systems Security (3-2) Fall

Examines underlying technical security issues, policies, standards,
implementations, and technologies associated with large-scale
commercial telecommunications systems. Reviews the infrastruc-
ture and components of carrier class networks to include transport
multiplexers and multi-protocol switches. Discusses the public
switched telephone network (PSTN) and public land mobile net-
work (PLMN). Begins with a review of the need for Signaling
System No. 7 (S57) and how security is implemented in SS7 net-
works. Presents fundamental trust assignments in second genera-
tion (2G) cellular mobile networks and specifically analyzes trust
relationships between core components of the PLIMN subsystems.
Specifically discusses air interface (Um, Gm) protection measures
and presents case studies of systemic flaws. Presents evolutionary
changes in security practices in third (3G) and fourth generation
(4G) protocols and standards. Examines underlying principles of
lawful intercept (LI) implementation and discusses the evolution of
LI capability from the PSTN through 3G and 4G networks. Stud-
ies the protection of data services in the PLMN and IP Multimedia
Subsystem (IMS). Specifically focuses on the General Packet Radio
Service (GPRS) Tunneling Protocol (GTP) and Roaming Ex-
changes (GRX). Discusses future research and proposed security
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standards in next generation systems. Prerequisite: EC3710 or

EC3730.

EC4745 Mobile Ad-Hoc Wireless Networks (3-2) Spring

The course presents the fundamental principles, design issues, per-
formance analysis, and military applications of infrastructure and ad
hoc wireless packet switched networks. Radio wave propagation,
wireless channel characteristic, orthogonal frequency division mul-
tiplexing, transceiver design, channel coding, and other physical
layer technologies are reviewed. Principles of wireless local area and
wide area (cellular) networks are presented. Design and perfor-
mance analysis of medium access control mechanisms - contention,
reservation and scheduling - are covered. Mobile IP protocol is
presented, and reactive and proactive protocols for routing in ad
hoc networks are introduced. The performance of TCP over wire-
less networks is analyzed. Security in infrastructure and ad hoc
networks is addressed. Sensor networks are introduced. Energy
management is discussed. The widely used and emerging wireless
networking standards are reviewed. Hardware laboratory assign-
ments provide hands-on experience and OPNET projects allow
simulation of large scale networks to complement the theory pre-
sented in the course. Prerequisite: EC3710 or consent of instructor.

EC4750 Sigint Systems Il (3-4) Winter

Detailed problems and principles of Signals Intelligence (SIGINT)
are presented. Several SIGINT scenarios are studied in class, and
students select one for a team project. The scenarios taught are
based on SIGINT needs from the National Security Agency (the
scenarios are highly classified). The selected SIGINT scenario will
require a conceptual design or realignment of national SIGINT
systems to satisfy the operational commander's SIGINT needs.
Prerequisites: EC3750 or consent of instructor. Classification: U.S.
citizenship and TOP SECRET clearance with eligibility for SCI

aCcess.

EC4755 Network Traffic, Activity Detection, and Tracking
(3-2) Spring

Network traffic characterization, traffic engineering/management
and detection and tracking of traffic anomalies are covered with a
focus on statistical and information theoretic concepts, signal pro-
cessing, and control theory. Network (cyber) traffic is characterized
based on statistical and information theoretic approaches such as
self similarity and information entropy. Traffic flows and traffic
flow analysis are presented; multimedia nature of network traffic
discussed. Traffic engineering techniques of congestion control,
traffic redirection, and admission control are examined utilizing
network flows and queue management and analysis. Detection
theory is introduced. Detection of threat activity based on traffic
anomalies is examined. Neyman-Peason criterion and the receiver
operating characteristic are presented. Traffic flow analysis for ac-
tivity tracking is discussed. Case studies of local area networks, the
Internet, sensor networks, and wireless networks including the 4G
systems are conducted. Laboratories will provide hands-on experi-
ence and introduce tools of traffic characterization, detection, mon-
itoring, and tracing. Prerequisite: EC3730, EC3500.

EC4765 Cyber Warfare (TS/SCI) (3-2) Summer

Cyber warfare explored from an electrical engineering perspective.
Historical examples of military cyber warfare operations are re-
viewed. Rudimentary denial-of-service techniques are initially dis-
cussed and progress to intelligent waveform-specific forms of com-
puter network attack (CNA). The effect of communications signal-
ing manipulation is analyzed in examples involving mobile wireless
networks such as Global Systems Mobile (GSM), and the IEEE
802.11 and 802.16 standards. Extension of cyber warfare concepts
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to large scale systems is presented to include concepts in distributed
denial of service attacks, distributed storage, distributed sensor
coordination, and information exfiltration. Prerequisites: EC3760;
Classification: U.S. citizenship and TOP SECRET clearance with
eligibility for SCI access.

EC4770 Wireless Communications Network Security (3-2)
Fall

Examines the impact of the radio frequency environment on the
security of wireless communications networks. Specifically, consid-
ers access and availability issues related to jamming and associated
countermeasures such as spread spectrum transmission. Investigates
diversity applications such as Multiple Input Multiple Output
(MIMO) and Orthogonal Frequency Division Multiplexing
(OFDM). Examines confidentiality assurance in the form of en-
cryption and analyzes the impact of the RF environment on various
cipher types such as stream and block ciphers. Discusses approaches
to integrity assurance in the form of digital hashing, interleaving,
and convolutional coding. Examines all of the above factors in the
context of a variety of topologies to include personal area networks
(PAN), local area networks (LAN), metropolitan area networks
(MAN) and wide area networks (WAN). Provides a brief overview
of encryption and digital signaling. Analyzes and compares protocol
implementations such as Wired Equivalent Privacy (WEP), Wi-Fi
Protected Access (WPA), the WiMax Cipher Block Chaining
Message Authentication Code Protocol (CCMP) and the Mobile
Application Part (MAP) of Signaling System No. 7 (SS7). Discuss
general aspects of wireless communication vulnerabilities. Prerequi-
site: EC3710 or EC3730.

EC4775 Computer Network Hardware Security (3-2) Sum-
mer

This course initially reviews computer network hardware from the
architectural, design, implementation, and manufacturing perspec-
tives. The operational vulnerabilities of networking hardware are
then presented. Techniques and methods for improving network
hardware security, that are appropriate for both existing and future
high-speed networks, are then discussed. Today’s cyber networks
operate at multi-gigabit wire speeds and future networks are pro-
jected to operate at tera-bit speeds. Network security techniques
which require packet processing and analysis at these high speeds
will be examined, and special hardware implementations will be
presented. Additional topics include critical high speed hardware
for network security applications, encryption and decryption pro-
cessors, and hardware intrusion detection schemes. Prerequisite:

EC3730, EC3860.

EC4785 Internet Engineering (3-2) Winter

This course examines the optimal design and analysis of intercon-
nected, heterogeneous computer networks, specifically those em-
ployed by the US Navy (e.g., IT-21). A common theme through-
out will be the confluence of connection-oriented and connection-
less data communications and their overarching networking meth-
odologies. The course will focus primarily on the TCT/IP suite.
Techniques for segmentation and reassembly, routing, transfer
agent placement, error control, throughput analysis, broadcasting,
and multicasting will be examined in detail. Performance of com-
mon distributed applications will be analyzed. Prerequisite:
EC3710 or consent of the instructor.

EC4790 Cyber Architectures and Engineering (3-2) Fall

The course addresses the holistic design, analysis and integration of
the three-tiered cyber architecture of the medium, network, and
services. Interoperability and interconnection of heterogeneous
networks are discussed. Service oriented architectures and service
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orchestration mechanisms to include such techniques as artificial
intelligence, control theory, min-max algorithm and feedback anal-
ysis are introduced. Network centric services and system design for
both wired and wireless platforms are emphasized. Tools such as
WSDL and SoaML will be introduced. System availability calcula-
tions and quality of service issues at different levels of the system are
discussed in-depth. Comprehensive approaches to security across
all levels of the system-medium, network, and services-are ana-
lyzed. Development of network centric, distributed engineering
applications will be considered for static as well as mobile services.
Sensor networks, information fusion, and end-to-end services are
studied. Prerequisite: EC3730 or EC3710.

EC4795 Wireless Device Security (3-1) Spring

This advanced course extends earlier study in communications
devices and software defined radio to include security vulnerabilities
and countermeasures from the perspective of the radio signal and
the wireless device. Radio signal vulnerabilities include signal inter-
ception, rouge access points, wireless intrusion, client misassocia-
tion, unauthorized association, emitter geographical location, direc-
tion finding, RF energy detection, and emitter fingerprinting.
Wireless device vulnerabilities include backdoor access, tempest,
reverse engineering, cloning and tampering of static random access
memory field programmable gate arrays, bus snooping, side channel
attacks, covert channels, red/black separation, and aspects of soft-

ware defined and cognitive radios. Prerequisites: EC3500,
EC4530.

EC4800 Advanced Topics in Computer Engineering (3-0) As
Required

Advanced topics and current developments in computer architec-
ture including such subjects as: graphics and multimedia processors
relevant to military applications and workstations; computer struc-
tures for artificial intelligence and large data bases; supercomputers
and massively parallel architectures; advanced logic design, hard-
ware/software co-design, and multiple-valued logic. Prerequisites:
Consent of instructor.

EC4810 Fault-Tolerant Computing (3-2) Summer
Introduction to fault-tolerant computing. The causes and effects of
computer, digital system, and software failure. The fundamental
concepts and techniques for the design and implementation of
fault-tolerant computers, testing digital systems, and software.
Modeling, simulation, and evaluation of fault-tolerant systems.
Military and space applications of fault-tolerant computing. Pre-
requisites: EC3800 or EC3840.

EC4820 Advanced Computer Architecture (3-2) Fall
Techniques to achieve high-performance computing, including
advanced architectural features and highly parallel processors.
Techniques for improving processor, memory subsystem, and 1/O
subsystem performance, including pipelining, memory interleaving,
multi-level caching, and parallel I/O. Parallel computer models,
scalability, and clustering. Parallel programming, the role of the
compiler, and compiler parallelization techniques. Performance
metrics, evaluation, and comparisons between parallel processors.
Enabling technologies for highly parallel computers, including the
use of microprocessors and field-programmable gate arrays. Dis-
tributed memory. Processor/cluster interconnection networks. Ad-
vanced implementation technologies and techniques, including
reconfigurable computing. Military applications of high-
performance computers and parallel processors. Prerequisites:
EC3800 or EC3820 or EC3830 or EC3840.



EC4830 Digital Computer Design (3-2) Spring

This course presents digital system design techniques that can be
used in tactical embedded systems. It involves a study of the archi-
tecture of and the design process for digital computer systems.
Topics covered include instruction set architectures, advanced com-
puter arithmetic, hierarchical design techniques, and design of sys-
tems using standard and custom VLSI devices. Modern computer-
aided design tools are emphasized. Laboratory project is the design
of a digital computer. Prerequisites: EC3800 or EC3830.

EC4870 VLSI Systems Design (3-2) Winter

Introduction to the design and implementation of Complementary
Metal Oxide Semiconductor (CMOS) and Bipolar CMOS (BiC-
MOS) Very Large Scale Integration (VLSI) digital Integrated
Circuits (ICs). Topics covered include the specification of the high-
level functional design, the design, implementation, and simulation
of low-level cells, floor planning and the assembly of low-level cells
into the high-level design using hierarchical place-and-route tech-
niques, circuit extraction and simulation for functional verification,
timing analysis, and power estimation, and the principles of bulk
CMOS, BiCMOS, and SOS/SOI IC fabrication. Applications of
VLSI ICs in military systems are also covered. The course is cen-
tered around laboratory projects where student groups design, im-
plement, simulate, and submit for fabrication, a full-custom
CMOS, BiCMOS, VLSI IC. IC functionality is selected by each
student group. A field trip to a commercial foundry and clean
room tour is also included. Prerequisites: EC2200 and either
EC3800 or EC3830 or EC3840.

EC4900 Topics for Individual Study in Electrical Engineer-
ing (V-V) Spring/Summer/Fall/Winter

Supervised study in selected areas of Electrical Engineering to meet
the needs of the individual student. A written report is required at
the end of the quarter. Prerequisites: Consent of the department
chairman. Graded on Pass/Fail basis only.

EC4910, 20,...90 Advanced Special Topics In Electrical En-
gineering (V-V) Fall

Courses on advanced special topics in Electrical Engineering are
offered under these numbers. In most cases, new courses are offered
as special topics of current interest with the possibility of being
developed as regular courses. See the Electrical and Computer En-
gineering Department's on-line catalog for current ofterings.

EC5805 Dissertation Proposal Preparation (0-8) As Required
Dissertation preparation for doctoral students. Available in the
quarter following completion of coursework and then continuously
each quarter until advancement to candidacy is approved by the
Academic Council.

EC5810 Dissertation Research (0-8) As Required

Dissertation research for doctoral studies. Required in the quarter
following advancement to candidacy and then continuously each
quarter until dissertation is approved by the Academic Council.

EO Courses

E02402 Introduction to Linear Systems (4-1) Summer

A course in the rudiments of linear systems for naval officers in
non-electrical engineering curricula. Principles of discrete and con-
tinuous-time systems. Topics include difference equations, discrete
and continuous convolution, correlation, transfer functions, and
system diagrams. Transform applications in communication and
control systems. Prerequisites: Ability to program in a higher level

language.
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E02512 Introduction to Communications and Countermeas-
ures (4-2) Spring

A first course in communications and countermeasures for the
Information Warfare curriculum. The course considers basic elec-
tricity and electronics, noise analysis, amplitude modulation, fre-
quency modulation, digital coding, and transmission. Prerequisites:
MA3139.

E02513 Introduction to Communication Systems Engineer-
ing (4-2) Winter

A first course in communications systems for the C4I curriculum.
The course considers basic electricity and electronics, signals and
systems, and amplitude modulation transmission and reception.
Prerequisite: MO1901

E02525 Probabilistic Analysis of Signals and Communica-
tions Systems (4-1) Spring

Basic analog and digital communications techniques are discussed.
The foundations of signals and systems are developed from proba-
bilistic and statistical approaches. Emphasis is on communication
systems relevant to military applications. Topics include AM, FM,
probability, random variables, probability density and distribution
functions; deterministic versus nondeterministic signals; expecta-
tion, the dc and rms values of nondeterministic signals, correlation
and covariance; L'TT systems, transformation of random variables,
and the central limit theorem. Prerequisites: MA2121 and
PH1322

E02652 Fields, Waves, and Electromagnetic Engineering
(4-1) Winter

This course covers electromagnetic field theory and engineering
applications. Static electric and magnetic field theory is developed
and Maxwell's equations are presented. Applications include plane
wave propagation, analysis and design of transmission lines, wave-
guides, resonators, and high frequency components. Labs provide
practical experience with microwave instruments, components, and
measurement techniques. The objective of the course is to provide a
foundation for subsequent study of microwave engineering, anten-
nas, scattering, and radio wave propagation for application in the
areas of communications, radar, and electronic warfare. Prerequi-

sites: MA1116 and PH1322, or consent of instructor.
E03402 Signals and Noise (3-1) Fall

A course in the rudiments of modern signal processing for naval
officers in non-electrical engineering curricula. Topics include sig-
nal processing in the frequency domain using the DFT and FFT,
random signals, their description and processing. Applications to
signal detection, demodulation, filtering, beam forming, target
tracking, and other relevant naval and military operations. Prereq-
uisites: EO2402 and OS2103 or equivalent.

E03404 Applied Digital Signal Processing (3-2) As Required
This course introduces the fundamentals of Digital Signal Pro-
cessing as applied to one dimensional acoustic signals. The course
covers the fundamental theory of Signals and Systems, the applica-
tion of the DFT (Discrete Fourier Transform) to problems in spec-
tral estimation, digital filter design, detection of pulses by correla-
tion and fundamentals of array processing. The laboratories are
entirely based on processing of acoustic signals using Metlab. Pre-
requisites: Permission of the instructor.

E03502 Telecommunications Systems Technology (4-0)
Winter/Summer

A broad-based course in telecommunications systems technology
for a multidisciplinary audience. The course considers analog and
digital communications systems. Specific topics include amplitude

141



GRADUATE SCHOOL OF ENGINEERING AND APPLIED SCIENCES (GSEAS)

and angle modulation transmission and reception; baseband and
passband digital modulation; system noise; transmission lines,
waveguides and antennas; fiber optics; satellite communications.

Prerequisites: MO1901.

E03510 Space Communications Systems: Fundamentals
and Analysis

Same as SS3610. With a focus on satellite communica-
tions/SIGINT, this course provides an understanding of the basic
elements of a communications system and their relationship to
system performance. Fundamental concepts such as current/voltage
relationships, time and frequency domains, power spectral density,
random signals, and communications system components and
functions are covered. Following development of the signal to noise
equation, system performance will be analyzed with respect to vari-
ous design characteristics such as modulation, bandwidth and pow-
er trade-offs, and the use of spread spectrum techniques. Prerequi-
site: PH1322 or permission of the instructor.

E03512 Telecommunications Engineering (4-1) Summer
The second course in communications and countermeasures for the
Information Warfare curriculum. The course considers signals and
protocols for networks, time and frequency domain multiplexing,
transmission lines, antennas, and fiber optics, and cellular commu-
nication concepts. Prerequisites: EO2512.

E03513 Communications Systems Engineering (4-2) Spring
The second course in communications systems engineering for the
CA4I curriculum. The course considers analog and digital communi-
cations systems. Specific topics include angle modulation transmis-
sion and reception; the sampling theorem; spectral representation
of pulse and digital signals; pulse and digital modulations; baseband
coding forms; frequency and time division multiplexing; transmis-
sion lines, waveguides and antennas. Prerequisites: EO2513.

E03516 Introduction to Communication Systems Engineer-
ing (4-2) Spring

A first course in communication systems for the Space Systems
Operations curriculum. The course considers basic electricity and
electronics, signals and systems, and amplitude modulation trans-
mission and reception. Prerequisites: None.

E03525 Communications Engineering (4-1) Summer

The influence of noise and interference on the design and selection
of digital communications systems is analyzed. Topics include link
budget analysis and signal-to-noise ratio calculations, receiver per-
formance for various digital modulation techniques, bandwidth and
signal power trade-offs, an introduction to spread spectrum com-
munications, and multiple access techniques. Examples of military
communications systems are included. Prerequisites: EO2525.

E03602 Electromagnetic Radiation, Scattering and Propa-
gation (4-2) Spring

The principles of electromagnetic radiation are applied to antenna
engineering, scattering, and propagation. The characteristics of
various practical antenna types are considered including arrays and
reflectors. Scattering concepts are introduced and propagation phe-
nomena are considered. Applications include sidelobe suppression,
radar target scattering and stealth approaches, HF and satellite
communications. This course is intended for students not in the
590 curriculum. Prerequisites: EO2652 or equivalent.

E03730 Cyber Communications Architectures (same as
CY3300) (4-0) As Required

The purpose of this course is to develop literacy and familiarity with
Navy, DoD, and allied enterprise information systems and emerg-
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ing technology trends. It presents basic concepts in conventional
and military telephony and telecommunication networks; examines
DoN implementations from intra-ship, ship-to-ship and long haul;
and discusses architectures and components of the GIG including
both classified and unclassified networks. It discusses interoperabil-
ity of diverse network architectures and the impact of mobile plat-
forms on operations.  Prerequisites: CY3100, CY3110 and
CS3030, SECRET.

E03911 Interdisciplinary Studies in Electrical and Comput-
er Engineering (V-V) Fall

Courses on special topics of joint interest to electrical and computer
engineering and other areas are offered under these numbers. In
most cases new courses are offered as special topics of current inter-
est with the possibility of being developed as regular courses. See
the Electrical and Computer Engineering Department's on-line
catalog for current offerings.

E04409 Engineering Acoustics Capstone Project (2-4)
Summer
Same as PH4409. See PH4409 for course description and prereq-

uisites.

E04512 Communications and Countermeasures (3-2) Fall

The final course in communications and countermeasures for the
Information Warfare curriculum. The course develops encryption
and decryption concepts, secure communications, and communica-

tions countermeasures. Prerequisites: EO3512. Classification: U.S.
citizenship and SECRET clearance.

E04513 Communications Systems Analysis (4-2) Summer
The final course in communications systems engineering for the
CAI curriculum. The course considers propagation effects on signal
transmission; end-to-end path calculations for wire/coax, optical
fiber, and RF systems including terrestrial ground links and satellite
communications; spread spectrum; wireless/cellular communica-
tions. Prerequisites: EO3513.

E04516 Communications Systems Analysis (4-2) Summer
The final course in communications systems engineering for the
Space Systems Operations curriculum. The course considers propa-
gation effects on signal transmission; end-to-end path calculations
for wire/coax, optical fiber, and RF systems including terrestrial
ground links and satellite communications; spread spectrum; wire-
less/cellular communications. Prerequisites: EO3516.

E04612 Microwave Devices and Radar (4-2) Summer

Those microwave devices most important in radar and in electronic
warfare systems are studied, including magnetrons, traveling-wave
tubes, and solid-state diodes. The radar range equation is devel-
oped. In addition to basic pulse radar, modern techniques are dis-
cussed including Doppler systems, tracking radar, pulse compres-
sion, and electronically steerable array radars. Electromagnetic
compatibility problems involving radar systems from which the
advanced techniques have developed, with performance measure-
ment methods, automatic tracking systems, pulse compression, and
the measurement of radar cross-section of targets. Prerequisites:
EO3602 (may be concurrent) or consent of instructor.

E04911 Advanced Interdisciplinary Studies in Electrical
and Computer Engineering (V-V) Fall

Courses on advanced special topics of joint interest to electrical and
computer engineering and other areas are offered under these num-
bers. In most cases, new courses are offered as special topics of cur-
rent interest with the possibility of being developed as regular



courses. See the Electrical and Computer Engineering Depart-
ment's on-line catalog for current offerings Prerequisites: None.

Electronic Systems Engineering - Curriculum
590

Website
http://www.nps.edu/Academics/ GSEAS/ECE/index.html

Program Officer

LCDR Thor Martinsen
Code EC/MA, Spanagel Hall, Room 401A

(831)656-2678, DSN 756-2859
Fax (831)656-2760 (ECE) and (831)656-2355 (MA)

tmartins@nps.edu

Academic Associate

Monique P. Fargues, Ph.D.
Code EC/Fa, Spanagel Hall, Room 456

(831) 656-2859, DSN 756-2859
fargues@nps.edu

Academic Associate

Roberto Cristi, Ph.D.
Code EC/Cr, Spanagel Hall, Room 452

(831) 656-2223, DSN 756-2223
reristi@nps.edu

Brief Overview

This curriculum is designed to educate officers in current
electronics technology and its application to modern naval
warfare. It establishes a broad background of basic engi-
neering knowledge, leading to selected advanced studies in
electronic systems, ship/weapon control systems, and
communication/information processing applicability. It
will enhance individual performance in all duties through-
out a naval career, including operational billets, technical
management assignments, and policy making positions,
thereby preparing Naval officers for progressively increas-
ing responsibility, including command, both ashore and
afloat. U. S. Naval officer students are required to complete
the requirements for the MSEE degree as well as certain
additional requirements specified by the program sponsor
tor award of a Navy P-code. Other students are not re-
quired to satisfy these additional requirements.

Requirements for Entry

A baccalaureate degree in engineering or the physical sci-
ences is desired. Differential and integral calculus, one year
of calculus-based college physics and at least one semester
of college chemistry are required. The Engineering Science
Program within the ESE curriculum is available for candi-
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dates who do not meet all admission requirements. The
time required will vary with the candidate's background.
Prior to undertaking the program, or as a part of the pro-
gram, each officer will earn/have earned the equivalent of
an accredited BSEE. An APC of 323 is required for direct
entry.

Entry Date

Electronic Systems Engineering is typically an eight-
quarter course of study with entry dates in every quarter. A
six-quarter program is available for officers with an ABET
EAC accredited BSEE degree on a case-by-case basis. If
further information is needed, contact the Academic Asso-
ciate or the Program Officer.

Degree

Requirements for the Master of Science in Electrical En-
gineering degree are met en route to satisfying the educa-
tional skill requirements.

Subspecialty

Completion of this curriculum qualifies an officer as an
Engineering Electronics Subspecialist with a subspecialty
code 53XXP. A limited number of particularly well-
qualified students may be able to further their education
beyond the master's degree and obtain the Degree of Elec-
trical Engineer and a 53XXN subspecialty code. The cur-
riculum sponsor is the Space and Naval Warfare Systems
Command.

Typical Subspecialty Jobs

Instructor: Naval Academy, Annapolis, MD

Project Manager: SPAWARSYSCOM,;
NAVSEASYSCOM; NIWA

Operations Test and Evaluation: COMOPTEVFOR
Electronics Research Manager: NSA/CSS, FT. Meade
C3 Staft Officer: DISA HQ, Washington, DC

Project Officer: Warfare Systems Architecture and Engi-
neering, SPAWARHDQTRS

Electrical Engineer: USSTRATCOM

Typical Course of Study:
Computer Systems Option

Quarter 1
EC2100 (4-2) Circuit Analysis
EC2820 (3-2)  Digital Logic Circuits

MA1115 (4-0) Multi-Variable Calculus

NW3230 (4-2) Strategy & Policy
Quarter 2
EC2110 (3-2) Circuit Analysis II

EC2200 (3-1) Introduction to Electronic Engineer-
ing

EC2400 (3-3) Discrete Systems

EC2840 (3-2) Introduction to Microprocessors
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Quarter 3

CS2971 (4-2) Introduction to Object-Oriented Pro-
gramming with C++

Control Systems

Analysis of Signals and Systems
Microprocessor Based System Design

Introduction to Graduate Research

EC2300 (3-2)
EC2410 (3-1)
EC3800 (3-2)
EC3000 (1-0)

Quarter 4
ECXXXX
EC3830 (3-2)
EC3500 (4-0)
EC2320 (3-1)
EC3000 (1-0)

BSEE Elective I

Digital Computer Methodology
Analysis of Random Signals
Linear Systems

Introduction to Graduate Research

Quarter 5

ECXXXX BSEE Elective 11
EC2220 (3-4) Applied Electronics
EC3820 (3-1) Computer Systems
ECXXXX BSEE Elective I1I
Quarter 6

EC4010 (3-2)
EC4830 (3-2)
EC3830 (3-2)

Principles of Systems Engineering
Digital Computer Design
Digital Computer Design Methodolo-

gy

EC0810 (0-8) Thesis Research

Quarter 7

ECXXXX MSEE Elective I

EC3850 (3-1) Computer Communications Methods

EC0810 (0-8) Thesis Research

EC0810 (0-8) Thesis Research

Quarter 8

ECXXXX MSEE Elective 11

EC4800 (3-0) Advanced Topics in Computer Engi-
neering

EC4870 (3-2) VLSI Systems Design

EC0810 (0-8) Thesis Research

The Communications Systems option is designed to pro-
vide an advanced education in modern communication
engineering topics such as digital communications, spread
spectrum communication including anti-jam and low
probability of intercept applications, forward error correc-
tion coding, wireless networks, and satellite communica-
tions.

The Computer Systems option is designed to provide an
advanced education in the design, implementation, and
apphcatlon of military computer systems, including such
topics as logic circuits, logic design and synthesis, micro-
processors, computer and digital systems architecture, mili-
tary computer architectures, fault tolerant computing,
high-speed networking, silicon VLSI and gallium arsenide
digital IC design, parallel processing, and the hard-
ware/software interface.
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The Guidance, Control, and Navigation Systems option is
designed to provide an advanced education in the modeling
and simulation advanced dynamic systems, the current
state of knowledge regarding state estimation (linear and
nonlinear filtering), system identification, and the control
of dynamic systems, and to unite the theory with military
applications. Courses in specific areas of military applica-
tion include military robotics, missile guidance and control,
and integrated target tracking.

The Solid State Microelectronics and Power Systems op-
tion is designed to provide advanced education in the anal-
ysis, design, simulation and control of power electronic and
electromechanical components and integrated topologies
common to existing and proposed military systems.

The Signal Processing Systems option is designed to pro-
vide advanced education in algorithms and design of sys-
tems for analysis and processing of signals and images en-
countered in communications, control, surveillance, radar,
sonar and underwater acoustics.

The Sensor Systems Engineering option is designed to
provide the educational curriculum and thesis research op-
portunities in a wide range of sensor systems utilized by
Navy, DoD and other national agencies. Research efforts
cover a wide range of topics dealing with sensor related
problems -- from basic research in electromagnetic scatter-
ing, propagation and compatibility, or underwater acoustic
propagation, to applications to electronic warfare and sonar
systems, sensor networks, submarine EM signatures and
shielding, weather processing for tactical military ra-

dars, digital/optical receivers, low probability of intercept
(LPI) emitters and digital phased arrays for sensors and
communication systems.

The Network Engineering option offers advanced educa-
tion in design, implementation and analysis of modern
communication networks. Courses cover the infrastructure
of network-centric military communication systems to in-
clude wireless, mobile ad-hoc and sensor networks, high-
speed networks, large-scale network deployment, intrusion
prevention systems and architectures for multimedia distri-
bution. Hands-on experimentation and implementation is
provided using state-of-the-art networking equipment
consisting of optical switches, routers, wireless access
points, advanced sensor motes, traffic generators, channel
simulators, protocol analyzers, high-resolution vector spec-
trum analyzers wireless s1gnal generators, multimedia en-
coder/decoder transmission systems, and simulation soft-
ware.

Educational Skills Requirements (ESR)
Electronic Systems Engineering - Curriculum 590
Subspecialty Codes: 5300P-5311P

1. Mathematics: The officer will have a thorough
knowledge of mathematical tools, which are intrinsic to
electrical and computer systems engineering, including
but not limited to differential equations, vector analysis,



linear algebra, probability, and Fourier and Laplace
methods.

. Engineering Science and Design: To acquire the requi-
site background needed to meet the other military edu-
cation requirements, the officer will acquire proficiency
in modern physics, electromagnetic, electronic devices
and circuits, system theory, modern electronic system
design, and integrated electrical power systems and
their controls. In addition, proficiency will be gained in
other appropriate fields, such as underwater acoustics,
dynamics, fluid mechanics or thermo-dynamics, that
provide the requisite breadth to a military engineering
education.

. Cyber Networks and Physical Infrastructures: The officer
will have a sound understanding of cyber infrastructure
systems and technologies of interest to the military.
Knowledge will include but not be limited to cover
copper and fiber media networks, telecommunication
networks and signaling, the Internet and enterprise
networks, wireless and cellular networks, and spaced
based networks. Additionally, officers will gain an un-
derstanding of control and overlay networks such as Su-
pervisory Control and Data Acquisition (SCADA) sys-
tems and the National power grid. In addition, the of-
ficer will have introductory knowledge of computer
hardware and their integration into military systems.

. Electronic and Electrical Engineering: In order to pro-
vide officers skilled in the application of electronic sys-
tems to military needs, the officer will have competence
in the broad area of electrical engineering including cir-
cuits, electronics, computer and communications net-
works, and systems engineering. The officer will select
elective courses to obtain breadth in his/her under-
standing of military electronic systems. To achieve
depth of understanding, the officer shall specialize in
one of the following areas: (a) Communication Systems
(including electronic counter-counter measures, low
probability of intercept systems, low probability of de-
tection systems, and other military issues) (b) Guidance,
Navigation, and Control Systems (c) Microelectronics
and Power Systems (d) Signal Processing Systems (as
applied to surveillance, underwater acoustic data acqui-
sition and processing, imaging and target location, and
other military issues) (¢) Computer Systems (including
advanced integrated circuits, networking and data
communications, parallel and distributed systems, relia-
ble real time military platforms) (f) Sensors (including
radar, electro-optical, electronic and information war-
fare systems) (g) Network Engineering (including wire-
less networks, sensor networks, high speed data net-
working, and telecommunication systems) (h) Cyber
Systems (including a rigorous treatment of the cyber
network and physical infrastructure, cyber system vul-
nerabilities and risk assessment, telecommunications
systems engineering, trustworthy hardware, and Inter-
net engineering).

. System Engineering: The officer will have a sound un-
derstanding of engineering principles utilized in the
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systems engineering process, particularly as they relate
to military systems, including establishment of system
related operational requirements and criteria.

6. Conducting and Reporting Independent Investigation:
The officer will demonstrate the ability to conduct in-
dependent investigation of a Navy and/or DoD relevant
electronic systems problem, to resolve the problem, and
to present the results of the analysis in both written and
oral form.

Electronic Systems Engineering (DL) - Curricu-
lum 592

ECE DL Business Manager

Roberto Cristi, Ph.D.
Code EC/Cx, Spanagel Hall
Room 462

(831) 656-2223, DSN 756-2223
reristi@nps.edu

ECE Associate Chair for Students

Monique P. Fargues, Ph.D.
Code EC/Fa, Spanagel Hall
Room 456

(831) 656-2859, DSN 756-2859
fargues@nps.edu

Brief Overview

Electrical and Computer Engineering Department Dis-
tance learning programs are tailored to customer require-
ments and may lead to one of several master's degrees. Op-
tions include the Master of Science in Electrical Engineer-
ing (MSEE), the Master of Science in Engineering Sci-
ence with a major in electrical engineering (MSES(EE))
and the Master of Engineering (MEng). Courses are deliv-
ered on a schedule determined in consultation with the
customer, with one course per quarter being typical (four
courses per year). A typical program can be completed in
two to three years. MS degree programs are research-based
and require submission and approval of a written thesis.
The MEng degree is course-based and may require a cap-
stone project. A 3.0 GQPR in course work is required for
award of a master's degree. Non-resident students enrolled
in ECE Department certificate programs may, upon com-
pletion of the certificate program(s), transfer from the cer-
tificate curriculum to the 592 curriculum and apply certifi-
cate program courses toward requirements for a master's

degree.
Research or Capstone Project

Course work is followed by research and submission of a
written thesis in MSEE and MSES(EE) degree programs.
The MSEE Degree Program is accredited by the Engi-
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neering Accreditation Commission of ABET and requires
that students have a baccalaureate degree from an ABET
EAC accredited engineering program or establish equiva-
lency. The ECE Department can provide transition educa-
tion for the purpose of establishing equivalency, but addi-
tional course work is required. The MSES(EE) Degree
Program is also research-based but is not accredited by the
Engineering Accreditation Commission of ABET. It is
intended for students who have not satisfied ABET EAC
undergraduate program criteria but by their academic
preparation and on-the-job experience can successfully
complete graduate courses in a chosen area of electrical
engineering. Theses must be submitted and approved
within a three year period following the completion of
course work in research-based degree programs.

The MEng degree program is course-based, and the de-
gree may be awarded solely on the basis of course work.
MEng programs may include a capstone project if a cus-
tomer wants one. The total time required to complete a
degree program ranges from four to seven years, depending
on the courses selected.

DL Program Delivery Mode

To maintain quality, it is ECE Department policy to enroll
non-resident students in courses offered synchronously to
resident students. Courses are delivered to the remote site
via video tele-education (VTE) using two-way audio and
video. Lectures are recorded and streaming video is made
available to accommodate those DL students whose at-
tendance at the remote site is interrupted by job-related
travel. Course materials are provided online using SAKAI
(http://www.nps.edu/Technology/CLE/). Student men-
toring sessions will be scheduled by each instructor and
conducted via e-mail or phone. Courses can also be deliv-
ered synchronously using Blackboard Collaborate

(www.blackboard.com).
Requirements for Entry
An APC score of 323.

Acceptance by the ECE Department: Entrance to the
Electrical and Computer Engineering curriculum at Naval
Postgraduate School is through a three-part requirement
consisting of a minimum grade point average at the under-
graduate level, a sufficient mathematics background, and a
sufficient background in technical undergraduate studies.
Applicants with a B.S.E.E. degree usually will satisfy the

last two requirements automatically.
Command/Company endorsement.

Entry Dates

At the beginning of any quarter in the academic year.
Degree

MSEE, MSES(EE) or MEng.
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Subspecialty
This program does not lead to a subspecialty code.

Typical course of study (MEng with specialization in
EW):

Employment years 1-2

EC3600 (3-2) Antennas and Propagation

EC3630 (3-2) Radiowave Propagation

EC3700 (3-2) Joint Network Enabled Electronic War-

fare

Employment years 3-4

EC3210 (3-2)  Introduction to Electro-Optical Engi-
neering

EC3610 (3-2)  Microwave Engineering

EC4610 (3-2) Radar Systems

Employment years 5-6

EC4630 (3-2) Radar Cross Section Prediction and Re-
duction

EC4640 (3-2) Airborne Radar Systems

EC4680 (3-2) - Joint Network Enabled Electronic

Warfare I1

Employment year 7

EC0820 (0-8)  Capstone Project in Electrical Engineer-
ing

EC0830 (0-8)  Capstone Project in Electrical Engineer-
ing

EC4900 Topics for Individual Study in Electrical
Engineering

Electrical Systems Engineering (Energy) - Cur-
riculum 593

Program Officer

CDR Christine McManus
Code EC/MA, Spanagel Hall, Room 401A

(831)656-2678, DSN 756-2859
Fax (831)656-2760
cdmemanul@nps.edu

Academic Associate

Monique P. Fargues, Ph.D.
Code EC/Fa, Spanagel Hall, Room 456

(831) 656-2859, DSN 756-2859
fargues@nps.edu

Brief Overview

This curriculum is designed to educate officers in current
electronics and power systems technology and its applica-
tion to modern naval warfare, particularly as it applies to
energy consumption and production. It establishes a broad



background of basic engineering knowledge, leading to
selected advanced studies in electronic systems and ship
power control systems. It will enhance individual perfor-
mance in all duties throughout a naval career, including
operational billets, technical management assignments, and
policy making positions, thereby preparing Naval officers
for progressively increasing responsibility, including com-
mand, both ashore and afloat. U. S. Naval officer students
are required to complete the requirements for the MSEE
degree as well as certain additional requirements specified
by the program sponsor for award of a Navy P-code. Other
students are not required to satisfy these additional re-
quirements.

Requirements for Entry

A baccalaureate degree in electrical engineering or closely
related field is required. Differential and integral calculus,
one year of calculus-based college physics are required.
The Engineering Science Program within the ESE cur-
riculum is available for candidates who do not meet all
admission requirements. The time required will vary with
the candidate's background. Prior to undertaking the pro-
gram, or as a part of the program, each officer will
earn/have earned the equivalent of an accredited BSEE.
An APC of 323 is required for direct entry.

Entry Date

Electronic Systems Engineering — Energy Specialty is typi-
cally an eight-quarter course of study with entry dates in
the fall quarter. If further information is needed, contact
the Academic Associate or the Program Officer.

Degree Requirements

Degree Requirements for the Master of Science in Electri-
cal Engineering degree are met en route to satisfying the
educational skill requirements. Subspecialty Completion of
this curriculum qualifies an officer as an Engineering Elec-
tronics Subspecialist with a subspecialty code 5311P. The
curriculum sponsors are the Space and Naval Warfare Sys-
tems Command and the Navy Energy Coordination Of-

fice.

Course Matrix

Quarter One:

MA1113  4-0 Single Variable Calculus I

MA1114  4-0 Single Variable Calculus II with
Matrix Algebra

AE2440 3-2 Introduction to Digital Computa-
tion

EC2500 3-2 Communications Systems

EN3000 2-0 Defense Energy Seminar

Quarter Two:
PH3998 (V-0) Special Topics in Intermediate

Physics
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EC2100  (3-2)
EC2300 (3-2)
(V-V)
EN3000 2-0
Quarter Three:
EC3730  (3-2)
EC2110 (3-2)
EC4010  (3-2)
(V-V)
EN3000 2-0
Quarter Four:
EC3150 (3-2)
EC2200  (3-3)
EC3xxx
(V-V)
N3000 2-0
Quarter Five:
EC4150 (4-1)
EC0810  (0-8)
EC3220 (3-2)
(V-V)
EN3000 2-0
Quarter Six:
EC3130 (4-2)
EC4230  (3-1)
EC0810 (0-8)
EC49xx
EN3000 2-0
Quarter Seven:
EC4130 (4-2)
EC2000
EC0810 (0-8)
EC3xxx
EN3000 2-0
Quarter Eight:
EC4950 (V-V)
EC0810 (0-8)
EC0810 (0-8)
0S3007 (4-0)
EN3000 2-0

Circuit Analysis
Control Systems
JPME

Defense Energy Seminar

Cyber Network and Physical Infra-
structures

Circuit Analysis II

Principles of Systems Engineering

JPME

Defense Energy Seminar

Solid State Power Conversion
Introduction to Electronics Engi-
neering

TBD

JPME

Defense Energy Seminar

Advanced Solid State Power Con-
version

Thesis Research

Semiconductor Device Technologies

JPME

Defense Energy Seminar

Electrical Machinery Theory
Reliability Issues for Military Elec-
tronics

Thesis Research

TBD

Defense Energy Seminar

Advanced Electrical Machinery
Systems

TBD

Thesis Research

TBD

Defense Energy Seminar

Advanced Special Topics in Electri-
cal Engineering

Thesis Research

Thesis Research

Operations Research for Energy
Systems Analysts

Defense Energy Seminar
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Total Ship Systems Engineering (Under
Department of Electrical and Computer
Engineering)

Program Director

Fotis A. Papoulias, Ph.D.
Code ME/PA, Watkins Hall, Room 323

(831) 656-3381, DSN 756-3381
papoulias@nps.edu

Total Ship Systems Engineering

The objective of this program is to provide a broad-based,
design oriented education focusing on the warship as a
total engineering system including hull, mechanical, elec-
trical and combat systems. The program is for selected
Naval Mechanical Engineering, Electrical Engineering,
and Combat Systems Sciences and Engineering students
and is structured to lead to the MSME, MSEE, or MS in
Physics. Entry to the Total Ship Systems Engineering pro-
gram is through the standard 533/570/590/591 curricula.

Entry Date

Total Ship Systems Engineering will generally fit as part of
an eight or nine-quarter program, with TSSE elective
commencing in October. The ease of accommodating
TSSE in a student's program is influenced by the student's
NPS entry quarter and undergraduate background and
performance. Individuals interested in the program should
explore the necessary course sequencing with the program
officer or academic associate as early as possible.

Subspecialty

Completion of this program will contribute toward the
graduate's subspecialty code within his/her designated cur-
riculum. The student will also receive 5602P subspecialty
code for completion of the TSSE Program.

Typical Subspecialty Jobs

Upon award of the subspecialty code, the officer would be
eligible for assignments typical of the P-Code. The expec-
tation is that the combination of education and experience
would lead to individuals qualified for assignment later in
their career to more responsible positions in systems design

and acquisition in NAVSEA, SPAWAR and OPNAYV,

and as Program Managers.

Cyber Warfare Certificate - Curriculum 288

Academic Associate

Monique P. Fargues, Ph.D.
Code EC/Fa, Spanagel Hall
Room 456

(831) 656-2859, DSN 756-2859
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fargues@nps.edu
Brief Overview

The Cyber Warfare Certificate addresses the network
threat environment, network infrastructure, network de-
sign and security for both wired and wireless environments
as well as all facets of computer network operations, de-
pending on the choice of certificate electives. The course-
work equips students with an ability to apply techniques
for network operations with both wired and wireless com-
puter networks based on an ability to analyze, design and
evaluate networks. Electives can be chosen to satisfy re-
quirements for workforce education in both the DoD and
Intelligence Community. Non-DoD sectors of government
and the private sector which traditionally focus on network
defense may also wish to consider this certificate to provide
their employees with a more insightful understanding of
computer and network defense challenges.

A minimum of 12 credit hours must be completed.
Requirements for Entry

e An APC score of 323.

o Acceptance by the ECE Department: Entrance to the
Electrical and Computer Engineering curriculum at the
Naval Postgraduate School is through a three-part re-
quirement consisting of a minimum grade point average
at the undergraduate level, a sufficient mathematics
background, and a sufficient background in technical
undergraduate studies. Applicants with a B.S.E.E. de-
gree usually will normally satisfy the last two require-
ments automatically.

¢ Command/Company endorsement.

e TS/SCI clearance is required

Entry Dates

Any Quarter

Program Length

9 months

Graduate Certificate Requirements

The academic certificate program must be completed with-
in three years of admission to the program. A student must
maintain a 3.0 GQPR in the certificate courses to be
awarded a certificate.

Required Courses: Curriculum 288
EC3760 Information Operations Systems (T'S/SCI)
EC4765 Cyber Warfare

Approved  Elective(s):

DA3105  Contflict and Cyberspace

EC3730 Cyber Network and Physical Infrastructures

EC3750 Introduction to SIGINT Engineering

EC3970 Special Topics in Electrical & Computer Engi-
neering

EC4730 Covert Communications



CS4558 Network Traffic Analysis
EC4755 Network Traffic, Activity Detection, and
Tracking

Signal Processing Certificate - Curriculum 290

Academic Associate & Technical Point of Contact
Monique P. Fargues, Ph.D.

Code EC/Fa, Spanagel Hall

Room 456

(831) 656-2859, DSN 756-2859
fargues@nps.edu

Brief Overview

Provides students an understanding of digital signal pro-
cessing fundamentals, principles, and applications at the
advanced level. The certificate provides a solid engineering
foundation which covers the fundamental concepts needed
to analyze and process digital information in many current
applications including video, imaging, audio, communica-
tions, networking, underwater, and control applications.
This program provides a mixture of instruction and com-
puter-based laboratory exercises that offer students the
opportunity to explore concepts and investigate applica-
tions in signal processing.

The four course sequence is extracted from the current set
of graduate courses required to complete the Signal Pro-
cessing Systems specialization track offered by the ECE
Department.

The total number of NPS graduate credits obtained for the
certificate varies between 15 and 16 depending on the elec-
tive choice. This certificate program can also be applied
toward a master's degree program (Curriculum 592).

Requirements for Entry
An APC score of 323.

Acceptance by the ECE Department: Entrance to the
Electrical and Computer Engineering curriculum at NPS
is through a three-part requirement consisting of a mini-
mum grade point average at the undergraduate level, a suf-
ficient mathematics background, and a sufficient back-
ground in technical undergraduate studies. Applicants with
a B.S.E.E. degree usually will satisfy the last two require-
ments automatically.

Command/Company endorsement.

Entry Date

At the beginning of Summer or Winter quarters (July or
January).

Program Length

Four quarters.
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Graduate Certificate Requirements

The academic certificate program must be completed with-
in three years of admission to the program. A student must
maintain a 3.0 GQPR in the certificate courses to be
awarded a certificate.

Required Courses

The certificate consists of the following three courses:
EC3400 (3-1)  Digital Signal Processing

EC3410 (3-2)  Discrete-Time Random Signals
EC4440 (3-2)  Statistical Digital Signal Processing

and one of the following list of Signal Processing courses.

The current list, as of March 2014, includes:

EC3460 (3-2)  Intro to Machine Learning for Sig-
nal Analytics

EC3940 (V-V)  Special Topics in Electrical Engi-
neering (Signal Processing)

EC4400 (V-V)  Advanced Topics in Signal Pro-
cessing

EC4430 (3-2)  Multimedia Information and
Communications

EC4450 (4-1)  Sonar Systems Engineering

EC4480 (3-2)  Image Processing and Recognition

EC4910 (3-1)  DSP for Wireless Applications

Electric Ships and Power Systems Certificate -
Curriculum 291

Academic Associate

Monique P. Fargues, Ph.D.
Code EC/Fa, Spanagel Hall
Room 456

(831) 656-2859, DSN 756-2859
fargues@nps.edu

Technical Point of Contact

Alexander Julian, Ph.D.
Code EC/J1

Spanagel Hall

Room 448A

(831) 656-2101, DSN 756-2101
ajulian@nps.edu

Brief Overview

The Electric Ship Power Systems graduate certificate pro-
gram provides a solid engineering foundation which covers
the fundamental concepts in electrical power conversion
and electromechanical power conversion at the advanced
level. This coherent program is obtained by taking a 4-
graduate-course sequence which provides a mixture of in-
struction and computer-based laboratories offering stu-
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dents the opportunity to study the behavior and perfor-
mance power systems in a virtual environment.

The 4-graduate-course sequence is extracted from the cur-
rent set of graduate courses required to complete the Solid
State Microelectronics and Power Systems specialization

track to the MSEE Degree offered by the ECE depart-

ment.

The total number of NPS graduate credits obtained for the
certificate is 18.5.

Requirements for Entry

An APC score of 323.

Acceptance by the ECE Department: Entrance to the
Electrical and Computer Engineering curriculum at the
Naval Postgraduate School is through a three-part re-
quirement consisting of a minimum grade point average
at the undergraduate level, a sufficient mathematics
background, and a sufficient background in technical
undergraduate studies. Applicants with a B.S.E.E. de-
gree usually will satisfy the last two requirements auto-
matically.

¢ Command/Company endorsement.

Entry Dates

At the beginning of any quarter in the academic year (Oct,
Jan, Apr, Jul)

Program Length

Four quarters

Graduate Certificate Requirements

The academic certificate program must be completed with-
in 3 years of admission to the program. A student must
maintain a 3.0 GQPR in the certificate courses to be
awarded a certificate.

Required Courses: Curriculum 291

EC3130 Electrical Machine Theory

EC4130 Advanced Electrical Machinery Systems
EC3150 Solid State Power Conversion

EC4150 Advanced Solid State Power Conversion

Electronic Warfare Engineer Academic Certifi-
cate - Curriculum 292
Academic Associate & Technical Point of Contact

David C. Jenn, Ph.D.
Code EC/Jn, Spanagel Hall, Room 414

(831) 656-2254, DSN 756-2254
jenn@nps.edu
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Brief Overview

Provides students an understanding of the technical foun-
dations found in electronic warfare at the system level and
examines the impact of the physical environment. The
certificate provides a solid engineering foundation which
covers the fundamental concepts needed to understand
how EW signals are affected by the environment and in-
cludes a survey of existing EW systems and analysis tech-
niques. This program provides a mixture of instruction and
computer-based laboratory exercises which offer students
the opportunity to explore concepts and investigate appli-
cations in the electronic warfare area.

The three-course sequence is extracted from the current set
of graduate courses required to complete the Sensor Sys-
tems Engineering specialization track offered by the ECE

Department.

The total number of NPS graduate credits obtained for the
certificate is 12.0. This certificate program can also be

applied toward a master's degree program (Curriculum
592).

Requirements for Entry
An APC score of 323.

Acceptance by the ECE Department: Entrance to the
Electrical and Computer Engineering curriculum at Naval
Postgraduate School is through a three-part requirement
consisting of a minimum grade point average at the under-
graduate level, a sufficient mathematics background, and a
sufficient background in technical undergraduate studies.
Applicants with a B.S.E.E. degree usually will satisfy the

last two requirements automatically.
Command/Company endorsement.

Entry Date

At the beginning of any quarter in the academic year.
Program Length

Four quarters.

Graduate Certificate Requirements

The academic certificate program must be completed with-
in three years of admission to the program. A student must
maintain a 3.0 GQPR in the certificate courses to be
awarded a certificate.

Required Courses

EC3600 Antennas and Propagation

EC3630 Radiowave Propagation

EC3700 Joint Network Enabled Electronic
Warfare I



Journeyman EW Engineer Academic Certifi-
cate Program - Curriculum 293

Academic Associate & Technical Point of Contact

David C. Jenn, Ph.D.
Code EC/]Jn, Spanagel Hall, Room 414

(831) 656-2254, DSN 756-2254
jenn@nps.edu

Brief Overview

Provides students an understanding of the microwave and
optical aspects of sensor and electronic warfare systems.
State-of-the-art material on microwave and optical devices
and their use in systems are discussed during the courses.
The certificate material also includes a description of the
operation of devices and trade-offs involved in component
selection. This program provides a mixture of instruction
and computer-based laboratory exercises that offer students
the opportunity to explore concepts and investigate appli-
cations in the electronic warfare area.

The three-course sequence is extracted from the current set
of graduate courses required to complete the Sensor Sys-
tems Engineering specialization track offered by the ECE
Department.

The total number of NPS graduate credits obtained for the
certificate is 12.0. This certificate program can also be

applied toward a master's degree program (Curriculum
592).

Requirements for Entry
An APC score of 323.
Acceptance by the ECE Department: Entrance to the

Electrical and Computer Engineering curriculum at the
Naval Postgraduate School is through a three-part re-
quirement consisting of a minimum grade point average at
the undergraduate level, a sufficient mathematics back-
ground, and a sufficient background in technical under-
graduate studies. Applicants with a B.S.E.E. degree usually

will satisfy the last two requirements automatically.
Command/Company endorsement.

Entry Date

At the beginning of Fall or Spring quarter.
Program Length

Four quarters.

Graduate Certificate Requirements

The academic certificate program must be completed with-
in three years of admission to the program. A student must
maintain a 3.0 GQPR in the certificate courses to be
awarded a certificate.
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Required Courses

EC3210 Introduction to Electro-Optical Engineering
EC3610 Microwave Engineering
EC4610 Radar Systems

Senior EW Engineer Academic Certificate Pro-
gram - Curriculum 294

Academic Associate & Technical Point of Contact

David C. Jenn, Ph.D.
Code EC/Jn, Spanagel Hall, Room 414

(831) 656-2254, DSN 756-2254
jenn@nps.edu

Brief Overview

Provides students an understanding of advanced topics
commonly found in EW. Among them are signature con-
trol (stealth) and low probability of intercept techniques for
radar and electronic warfare. This program provides a
mixture of instruction and computer-based laboratory exer-
cises that offer students the opportunity to explore con-
cepts and investigate applications in the electronic warfare
area.

The three-course sequence is extracted from the current set
of graduate courses required to complete the Sensor Sys-
tems Engineering specialization track offered by the ECE
Department.

The total number of NPS graduate credits obtained for the
certificate is 12.0. This certificate program can also be
applied toward a master's degree program (Curriculum

592).
Requirements for Entry
An APC score of 323.

Acceptance by the ECE Department: Entrance to the
Electrical and Computer Engineering curriculum at the
Naval Postgraduate School is through a three-part re-
quirement consisting of a minimum grade point average at
the undergraduate level, a sufficient mathematics back-
ground, and a sufficient background in technical under-
graduate studies. Applicants with a B.S.E.E. degree usually

will satisfy the last two requirements automatically.
Command/Company endorsement.

Entry Date

At the beginning of Fall or Spring quarter in the academic
year.

Program Length

Four quarters.
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Graduate Certificate Requirements

The academic certificate program must be completed with-
in three years of admission to the program. A student must
maintain a 3.0 GQPR in the certificate courses to be
awarded a certificate.

Required Courses

EC4630 Radar Cross Section Prediction and Reduction
EC4640 Airborne Radar Systems

EC4680/ or  Joint Network Enabled Electronic Warfare II
EC4690

(DL)

Other Academic Certificates

Several additional graduate certificate programs have been
approved and will be described in detail in future NPS cat-
alogs:

Fault Tolerant Computing (Curriculum 285)
Reconfigurable Computing (Curriculum 286)
Digital Communications (Curriculum 287)
Network Engineering (Curriculum 295)

Guidance Navigation & Control (Curriculum 284)

Prospective students should request additional information
on these certificate programs which are currently available
for enrollment.

Network Engineering Certificate - Curriculum
295

Academic Associate

Roberto Cristi, Ph.D.
Code EC/Cx, Spanagel Hall
Room 462

(831) 656-2223, DSN 756-2223

reristi@nps.edu

Program Manager

Roberto Cristi, Ph.D.
Code EC/Cx, Spanagel Hall
Room 462

(831) 656-2223, DSN 756-2223

reristi@nps.edu
Brief Overview

The Network Engineering Certificate is comprised of
three or four courses (EC3710, EC4745 and one or two
elective courses). Upon completion of this certificate pro-
gram, students will be awarded a certificate of completion
from the Naval Postgraduate School. The Network Engi-
neering Certificate addresses the design, implementation,
traffic, signaling and performance analysis of modern en-
terprise and telecommunications network infrastructures
integrating both wired and wireless media..
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Requirements for Entry

For entry, the student must have a baccalaureate degree.

An academic profile code (APC) of 323 is required.
Entry Date

Spring or Fall

Program Length

Four Quarters

Required Courses
EC3710 (3-2)  Computer Communications Methods
EC4745 (3-2) Mobile Ad Hoc Wireless Networking

And one or two of the following electives to total a mini-
mum of 12 credit hours:

EC4725 (3-2)  Advanced Telecommunication Systems
Engineering

EC4785 (3-1)  Internet Engineering

EC4710 (3-2)  High Speed Networking

EC4430 (3-1)  Multimedia Information and Commu-
nications

Cyber Systems Certificate - Curriculum 296

Academic Associate

Monique P. Fargues, Ph.D.

Code EC/Fa, Spanagel Hall, Room 456
(831) 656-2859, DSN 756-2859
fargues@nps.edu

Program Manager

Roberto Cristi, Ph.D.
Code EC/Cx, Spanagel Hall
Room 462

(831) 656-2223, DSN 756-2223
reristi@nps.edu

Brief Overview

This certificate is designed to provide students with a
graduate level focus on cyber systems, system reverse engi-
neering, and depending on elective choice, an ability to
assess vulnerability and risk, architecture and engineering,
or network traffic.

Requirements for Entry

Students who plan to enroll in the Cyber Systems Certifi-
cate Program should have a BSEE degree or a degree in
another area of science or engineering with additional
coursework and on-the-job experience, including a basic
communications course, that will allow them to successful-
ly complete the certificate courses. An APC of 323 is re-
quired for entry.



Entry Date

Fall

Program Length
9-12 months

Required Courses

EC3730 (3-2)  Cyber Network and Physical Infrastruc-
tures

EC3740 (3-2)  Principles of Reverse Engineering of
Electronic Systems

And one or two of the following electives to total a mini-
mum of 12 credit hours:

EC4715 (3-2)  Cyber Systems Vulnerability and Risk
Assessment

EC4790 (3-2)  Cyber Architectures and Engineering

EC4755 (3-2)  Network Traffic, Activity Detection and
Tracking

Wireless Network Security Certificate - Curric-
ulum 297

Academic Associate
Monique P. Fargues, Ph.D.
Code EC/Fa, Spanagel Hall, Room 456

(831) 656-2859, DSN 756-2859
fargues@nps.edu

Program Manager

Roberto Cristi, Ph.D.
Code EC/Cx, Spanagel Hall
Room 462

(831) 656-2223, DSN 756-2223

reristi@nps.edu
Brief Overview

This certificate is designed to provide students with a
graduate level focus on the security of wireless communica-
tions networks, and depending on elective choice, an abil-
ity to assess the security of wireless devices or telecommu-
nications systems, to maintain situational awareness on
wireless networks or assess the risk of covert malicious
functionality in system hardware components.

Requirements for Entry

Students who plan to enroll in the Wireless Network Secu-
rity Certificate Program should have a BSEE degree or a
degree in another area of science or engineering with addi-
tional coursework and on-the-job experience, including a
basic communications course, that will allow them to suc-
cessfully complete the certificate courses. An APC of 323
is required for entry.
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Entry Date

Fall

Program Length
9-12 months

Required Courses
EC4770 (3-2)  Wireless Communications Network

Security
EC4745 (3-2)  Mobile Ad Hoc Wireless Networking

And one or two of the following electives to total a mini-
mum of 12 credit hours:

EC3860 (3-2)  Trustworthy Computer Hardware
Analysis and Design

EC4735 (3-2)  Telecommunications Systems Security

EC4755 (3-2)  Network Traffic, Activity Detection and
Tracking

EC4795 (3-2)  Wireless Device Security

Engineering Acoustics Academic Com-
mittee

Chair
Daphne Kapolka, Ph.D.
Code PH Spanagel Hall, Room 200A

(831) 656-1825, DSN 756-1825
dkapolka@nps.edu

Steven R. Baker*, Associate Professor, Department of
Physics (1985); Ph.D., University of California at Los An-
geles, 1985.

Roberto Cristi*, Associate Professor, Department of Elec-
trical and Computer Engineering (1985); Ph.D., Universi-
ty of Massachusetts, 1983.

Monique P. Fargues*, Associate Professor, Department of
Electrical and Computer Engineering (1989); Ph.D., Vir-
ginia Polytechnic Institute and State University, 1988.

Daphne Kapolka*, Senior Lecturer, Department of Physics
(2000); Ph.D., Naval Postgraduate School, 1997.

Kevin B. Smith*, Professor, Department of Physics (1995);
Ph.D., University of Miami, 1991.

(* indicates faculty member has a joint appointment to an-
other department at NPS)

Brief Overview

The academic character of the programs in Engineering
Acoustics is interdisciplinary, with courses and laboratory
work drawn principally from the fields of physics and elec-
trical engineering. Although broadly based, the emphasis

of the programs is on those aspects of acoustics and signal
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processing applied to undersea warfare. Subjects covered
include the generation, propagation and reception of sound
in the ocean; military applications of underwater sound;
and acoustic signal processing. These programs are de-
signed specifically for students in the Combat Systems
Sciences and Engineering, Undersea Warfare, and Under-
water Acoustic Systems curricula, government employees
in acoustics-related laboratories and systems commands,
and international students.

Degrees

Master of Science in Engineering Acoustics

A candidate for the Master of Science in Engineering
Acoustics degree must satisfactorily complete a program of
study approved by the Chair, Engineering Acoustics Aca-

demic Committee, that includes:

1. a minimum of 32 graduate credit quarter-hours of
course work of which at least 20 must be taken in
acoustics and its applications.

2. at least three 4000 level courses from any three of the
following six areas: wave propagation; transducer theory
and design; noise, shock, and vibration control; sonar
systems; signal processing; and communications. These
courses must include at least one from each of the spon-
soring disciplines (physics and electrical engineering).

3. an acceptable thesis advised or co-advised by a member
of the Electrical and Computer Engineering or Physics
Departments.

Approval of each program by the Chair of the Engineering
Acoustics Academic Committee must be obtained prior to
reaching the mid-point of the degree program.

Master of Engineering Acoustics

A candidate for the Master of Engineering Acoustics de-
gree must satisfactorily complete a program of study ap-
proved by the Chair, Engineering Acoustics Academic

Committee, that includes:

1. a minimum of 32 graduate credit quarter-hours of
course work of which at least 20 must be taken in
acoustics and its applications.

2. at least three 4000 level courses from any three of the
following six areas: wave propagation; transducer theory
and design; noise, shock, and vibration control; sonar
systems; signal processing; and communications. These
courses must include at least one from each of the spon-
soring disciplines (physics and electrical engineering).

3. an acceptable one-quarter capstone project advised by a
member of the Electrical and Computer Engineering or
Physics Departments.

Approval of each program by the Chair of the Engineering
Acoustics Academic Committee must be obtained prior to
reaching the mid-point of the degree program.
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Doctor of Philosophy and Doctor of Engineering

The Department of Electrical and Computer Engineering
and the Department of Physics jointly sponsor an interdis-
ciplinary program in Engineering Acoustics leading to ei-
ther the Doctor of Philosophy or Doctor of Engineering
degree. Areas of special strength in the departments are
physical acoustics, underwater acoustics, acoustic signal
processing, and acoustic communications. A noteworthy
feature of this program is that a portion of the student's
research may be conducted away from the Naval Postgrad-
uate School at a cooperating laboratory or other federal
government installation. The degree requirements and
examinations are as outlined under the general school re-
quirements for the doctorate degree. In addition to the
school requirements, the departments require a preliminary
examination to show evidence of acceptability as a doctoral
student.

Underwater Acoustic Systems - Curriculum
535
Chair, EAAC

Daphne Kapolka, Ph.D.
Code PH/Kd, Spanagel Hall, Room 202

(831) 656-1825, DSN 756-1825
dkapolka@nps.edu

Program Manager

Kevin B. Smith, Ph. D.

Code PH/Sk, Spanagel Hall, Room 114
(831) 656-2107, DSN 756-2107
kbsmith@nps.edu

Academic Associate

Daphne Kapolka, Ph.D.
Code PH/Kd, Spanagel Hall, Room 202

(831) 656-1825, DSN 756-1825
dkapolka@nps.edu

ECE Representative

Monique Fargues, Ph.D.
Code EC/Fa, Spanagel Hall, Room 456

(831) 656-2859, DSN 756-2859
fargues@nps.edu

Brief Overview

The Underwater Acoustic Systems curriculum is currently
available to Distance Learning students and leads to either
a Master of Science in Engineering Acoustics or a Master
of Engineering Acoustics depending on whether the stu-

dent completes a thesis. Students typically take one course



per quarter for a period of 8 quarters (24 months) followed
by a thesis or capstone project. They must also complete a
one-week residency during their first 4000-level physics
course to gain experience in experimental techniques. The
courses are taught primarily via video-teleconferencing
(VTC.) Downloadable recordings of the classes are availa-
ble for students who do not have access to VI'C or miss a
class. Instructors also use the virtual classroom software,
Blackboard Collaborate, for problem-solving sessions or
individual help. The classes are usually timed to coincide
with resident offerings. The course of studies is designed
to improve the student's performance in operational,
maintenance, and acquisition positions by providing them
with a firm background in the fundamental science and
engineering of acoustic systems.

Requirements for Entry

This curriculum is open to US and allied active duty mili-
tary, government civilians, and defense contractors. Ad-
mission requires a baccalaureate degree with a major in
engineering or physical science, completion of mathematics
through differential equations and integral calculus, plus
one year of calculus-based physics. An APC of 323 is re-
quired for direct entry.

Entry Date

The Underwater Acoustic Systems Program starts in the
summer quarter.

Typical Course of Study

Quarter 1
PH3119 (4-2)  Oscillations and Waves

Quarter 2
PH3451 (4-2)  Fundamental Acoustics

Quarter 3
PH3452 (4-2)  Underwater Acoustics

Quarter 4
PHA4454 (4-2)  Sonar Transducer Theory and Design

Quarter 5
EO02402 (4-1)  Intro to Linear Systems

Quarter 6
EO3402 (3-1)  Signals and Noise

Quarter 7
EC4450 (4-1)  Sonar Systems Engineering

Quarter 8
PH4455 (4-0)  Sound Propagation in the Ocean

Quarter 9
PHA4409 (2-4)  Engineering Acoustics Capstone Project
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Department of Mechanical and Aero-
space Engineering

www.nps.edu/MAE

Chatrman

Garth V. Hobson, Ph.D.
Code ME/Hg, Bldg 215

(831) 656-2888
gvhobson@nps.edu

Associate Chair for Operations

Claudia C. Luhrs, Ph.D.
Code ME/Hg, Bldg 215

(831) 656-2568
ccluhrs@nps.edu

Associate Chair for Academics

Joshua H. Gordis, Ph.D.
Code ME/Go, Watkins Hall, Room 313

(831) 656-2866, DSN 756-2866
jgordis@nps.edu

Associate Chair for Research
Marcello Romano, Ph.D.
Code ME/Ro, Watkins Hall, Room 324

(831)656-2885

mromano@nps.edu

Christopher A. Adams, Lecturer (2008); M.S., Naval Post-
graduate School, 1996.

Brij N. Agrawal, Distinguished Professor (1989); Ph.D.,
Syracuse University, 1970.

Kyle (Terry) Alfriend, Distinguished Visiting Profes-
s0r(1989); Ph.D., Virginia Tech, 1967

Christopher M. Brophy, Associate Professor (1998); Ph.D.,
University of Alabama-Huntsville, 1997.

Muguru S. Chandrasekhara, Research Professor (1987);
Ph.D., University of Iowa, 1983.

Jarema M. Didoszak, Assistant Professor (2004); M.S.,
Naval Postgraduate School, 2003.

Vladimir N. Dobrokhodov, Research Associate Professor
(2001); Ph.D., Zhukovskiy Air Force Engineering Acade-
my, Russia, 1999.

Morris R. Driels, Professor (1989); Ph.D., City University
of London, 1973.

Noel E. Du Toit, Research Assistant Professor (2012);
Ph.D., California Institute of Technology, 2010.
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Joseph C. Farmer, Visiting Professor (2010); Ph.D., Uni-
versity of California Berkley, 1983.

Stephen N. Frick, Visiting Professor (2011); M.S., Naval
Postgraduate School, 1994.

Anthony J. Gannon, Research Assistant Professor (2006);
Ph.D., University of Stellenbosch (2002).

Joshua H. Gordis, Associate Professor and Associate Chair
for Academics for ME (1992); Ph.D., Rensselaer Poly-
technic Institute, 1990.

Garth V. Hobson, Professor and Chairman (1990); Ph.D.,
Pennsylvania State University, 1990.

Douglas P. Horner, Research Assistant Professor (2005);
M.S., Naval Postgraduate School, 1999.

Kevin D. Jones, Research Associate Professor (1997);
Ph.D., University of Colorado, 1993.

Isaac I. Kaminer, Professor (1992); Ph.D., University of
Michigan, 1992.

Mark Karpenko, Research Assistant Professor (2012);
Ph.D., University of Manitoba, Canada, 2009.

Jae Jun Kim, Research Assistant Professor (2007); Seoul
National University, 2004.

Young W. Kwon, Distinguished Professor (1990); Ph.D.,
Rice University, 1985.

Jack (John) R. Lloyd, Research Professor (2007); Ph.D.,
University of Minnesota, 1971.

Claudia C. Luhrs, Associate Professor and Associate Chair
for Operations (2011); Ph.D., Autonomous University of
Barcelona (UAB-ICMARB), 1997.

Sarath K. Menon, Research Professor (2007); Ph.D., Car-
negie Mellon University, 1985.

Knox T. Millsaps, Professor (1992); Ph.D., Massachusetts
Institute of Technology, 1991.

Sebastian Osswald, Assistant Professor (2010); Drexel
University, 2008.

Marcello Romano, Associate Professor (2004); Ph.D.,
Politecnico di Milano, Italy, 2001.

I. Michael Ross, Professor (1990); Ph.D., Pennsylvania
State University, 1990.

Sanjeev Sathe, Research Associate Professor (2012);
Ph.D., Arizona State University, 1989.

Alan D. Scott, Senior Lecturer and Academic Associate for
591 and Astronautical Engineering(2008); Aeronautical
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and Astronautical Engineer, Naval Postgraduate School,
1996.

Douglas L. Seivwright, Research Associate (2005), M.S.
Naval Postgraduate School, 1996.

Ramesh Sharma, Senior Lecturer (2012); Ph.D., University
of Oxford, U.K., 1973.

Oleg A. Yakimenko, Professor (1989); Ph.D., Russian
Academy of Sciences, 1991.

Professors Emeriti:

Robert E. Ball, Distinguished Professor Emeritus (1967);
Ph.D., Northwestern University, 1962.

Oscar Biblarz, Professor Emeritus (1968); Ph.D., Stanford
University, 1968.

Charles N. Calvano, Professor Emeritus (1991); ED, Mas-
sachusetts Institute of Technology, 1970.

Allen E. Fuhs, Distinguished Professor Emeritus (1966);
Ph.D., California Institute of Technology, 1958.

Anthony J. Healey, Distinguished Professor Emeritus
(1986); Ph.D., Sheffield University, United Kingdom,
1966.

Matthew D. Kelleher, Professor Emeritus(1967); Ph.D.,
University of Notre Dame, 1966.

Paul J. Marto, Distinguished Professor Emeritus (1965);
Sc.D., Massachusetts Institute of Technology, 1965.

Terry R. McNelley, Distinguished Professor Emeritus
(1976); Ph.D., Stanford University, 1973.

David W. Netzer, Distinguished Professor Emeritus (1968);
Ph.D., Purdue University, 1968.

Maximilian F. Platzer, Distinguished Professor Emeritus
(1970); Dr. Tech. Science; Technical University of Vienna,
Austria, 1964.

Turgut Sarpkaya, Distinguished Professor Emeritus (1967);
Ph.D., University of Iowa, 1954.

Young S. Shin, Distinguished Professor Emeritus (1981);
Ph.D., Case Western Reserve University, 1971.

Raymond P. Shreeve, Professor Emeritus (1971); Ph.D.,
University of Washington, 1970.

E. Robert Wood, Professor Emeritus (1988); D. Eng., Yale
University, 1967.

*The year of joining the Naval Postgraduate School faculty
is indicated in parentheses.



Brief Overview

The Department of Mechanical and Aerospace Engineer-
ing (MAE) provides a strong academic program which
spans the engineering disciplines of thermal-fluid sciences,
structural and computational autonomous vehicles me-
chanics, dynamic systems, guidance and control, materials
science and engineering, propulsion, and systems engineer-
ing, including total ship systems engineering, spacecraft,
and missile design. These disciplines are blended together
with a strong emphasis on Naval engineering applications
required by surface vessels, submarines, aircraft, rotorcraft
and spacecraft. Furthermore, the Department provides
advanced education in classified topics in Astronautical
Engineering. Programs leading to the degrees of Master
of Science in Mechanical Engineering and Master of Sci-
ence in Astronautical Engineering are accredited by the
Engineering Accreditation Commission of ABET. A spe-
cific curriculum must be consistent with the general mini-
mum requirements for the degree as determined by the
Academic Council. Any program leading to a degree must
be approved by the Department Chairman at least two
quarters before completion. In general, approved programs
will require more than the stated minimum degree re-
quirements in order to conform to the needs and objectives
of the United States Navy, and satisfy the applicable sub-
specialty-code requirements.

Program Educational Objectives

Mechanical Engineering

The overall Program Educational Objective of the Me-
chanical Engineering Program is to support the NPS Mis-
sion by producing graduates who have knowledge and
technical competence at the advanced level in Mechanical
Engineering in support of national security. In order to
achieve this goal, the specific objectives are to produce
graduates who are expected to achieve the following within
a few years of graduation:

1. Have become technical experts who are able to formu-
late and solve important engineering problems associat-
ed with national security in Mechanical Engineering
and related disciplines using the techniques, skills and
tools of modern practice, including experiments, and
modeling and simulation. These problems may include
issues of research, design, development, procurement,
operation, maintenance or disposal of engineering com-
ponents and systems for military applications.

2. Have assumed positions of leadership in the specifica-
tion of military requirements in the organization and
performance of research, design, testing, procurement
and operation of technically advanced, militarily effec-
tive systems. The graduate must be able to interact with
personnel from other services, industry, laboratories and
academic institutions, and be able to understand the
role that engineering and technology have in military
operations, and in the broader national and global envi-
ronment.
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3. Can communicate advanced technical information ef-
fectively in both oral and written form.

Astronautical Engineering

The overall Program Educational Objective of the NPS
Astronautical Engineering Program is to support the NPS
Mission by producing graduates who have knowledge and
technical competence in astronautical engineering at the
advanced level and who can apply that knowledge and
competence to fill technical leadership roles in support of
national security. In order to achieve this goal, the specific
objectives are to produce graduates who achieve the follow-
ing within a few years of graduation:

1. Are established as a valued source of technical expertise
in research, design, development, acquisition, integra-
tion and testing of national security space (NSS) sys-
tems including formulation of operational requirements,
plans, policies, architectures, and operational concepts
for the development of space systems.

2. Have assumed positions of leadership involving pro-
gram management, systems engineering, and/or opera-
tional employment of space systems within the national
security space (NSS) enterprise.

3. Have effectively managed the operation, tasking, and
employment of national security space (NSS) systems to
increase the combat effectiveness of the Naval Services,
other Armed Forces of the U.S. and our partners, to
enhance national security.

Degrees

The following degrees are available. Consistent with NPS
Academic Policy, with the exception of the Engineer's or
Doctoral degrees, all degree requirements must be satisfied
independently. A student is able to earn an academic de-
gree listed below while enrolled in Naval Mechanical En-
gineering (Curriculum 570), Reactors/Mechanical Engi-
neering DL (Curriculum 571), Nuclear Power
School/Mechanical Engineering DL (Curriculum 572),
Space Systems Engineering (Curriculum 591), and Com-
bat Systems Science and Engineering (Curriculum 533).

Master of Science in Mechanical Engineering

A candidate shall have completed academic work equiva-
lent to the requirements of this department for the Bache-
lor of Science degree in Mechanical Engineering. Candi-
dates who have not majored in mechanical engineering, or
who have experienced significant lapses in continuity with
previous academic work, will initially take undergraduate
courses in mechanical engineering and mathematics to
tulfill these requirements in preparation for their graduate
program.

The Master of Science degree in Mechanical Engineering
requires:

1. A minimum of 48 quarter-hours of graduate level work.
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2. The candidate must take all courses in an approved

study program, which must satisfy the following re-
quirements:

a. There must be a minimum of 32 quarter-hours of
credits in 3000 and 4000 level courses, including a
mini-mum of 12 quarter-hours at the 4000 level.

b. Of the 32 quarter-hours at least 24 quarter-hours
must be in courses offered by the MAE Depart-

ment.

. A student seeking the Master of Science degree in Me-
chanical Engineering must also demonstrate compe-
tence at the advanced level in at least one of the availa-
ble disciplines of Mechanical Engineering. These disci-
plines are the thermal-fluid sciences; solid mechanics,
shock and vibration; dynamic systems and control; sys-
tem design; and materials science. This may be accom-
plished by completing at least eight quarter-hours of the
4000 level credits by courses within one discipline, and
a thesis in the same discipline.

. An acceptable thesis for a minimum of 16 credits is also
required for the Master of Science degree in Mechani-
cal Engineering. An acceptable thesis for the degree of
Mechanical Engineer may also meet the thesis require-
ment of the Master of Science in Mechanical Engineer-
ing degree.

. The student's thesis advisor, the Academic Associate,
the Program Officer and the Department Chairman
must approve the study program and the thesis topic.

Control, and requires two (2) non-design AE48XX
courses.

4. An acceptable thesis for a minimum of 16 credits is also
required. The student's thesis advisor, the Academic
Associate, the Program Officer, and the Department
Chairman must approve the study program and the
Thesis Proposal.

Master of Science in Engineering Science (Mechanical Engi-
neering)

Candidates with acceptable academic background may
enter a program leading to the degree of Master of Science
in Engineering Science (with major in Mechanical Engi-
neering). Candidates who have not majored in mechanical
engineering or closely related subject areas, or who have
experienced significant lapses in continuity with previous
academic work, will initially take undergraduate courses in
mechanical engineering and mathematics to prepare for
their graduate program.

The Master of Science in Engineering Science (with major
in Mechanical Engineering) degree requires:

1. A minimum of 48 quarter-hours of graduate level work.
The candidate must take all courses in an approved
study program, which must satisfy the following re-
quirements:

a. there must be a minimum of 32 quarter-hours of
credits in 3000 and 4000 level courses, including a
minimum of 12 quarter-hours at the 4000 level.

Master of Science in Astronautical Engineering

The Master of Science degree in Astronautical Engineer-
ing requires:

1. A minimum of 48 quarter-hours of graduate level work.

b. Of the 32 quarter-hours, at least 24 quarter-hours
must be in courses offered by the MAE Depart-

ment.

. A student seeking the Master of Science in Engineering

Science degree must also demonstrate competence at

The candidate must take all courses in an approved
study program, which must satisfy the following re-
quirements:

a. There must be a minimum of 32 quarter-hours of
credits in 3000 and 4000 level courses, including a
minimum of 12 quarter-hours at the 4000 level.

b. Of the 32 quarter-hours, at least 24 quarter-hours
must be in courses offered by the MAE Depart-

ment.

. A student must demonstrate knowledge of orbital me-
chanics, attitude determination, guidance and control,
telecommunications, space structures, spacecraft rocket
propulsion, space power, spacecraft thermal control,
and spacecraft design and testing.

. The student must also demonstrate competence at the
advanced level in one of the above disciplines of Astro-
nautical Engineering. This may be accomplished by
completing at least eight quarter-hours of the 4000 level
credits by courses in this Department in a particular ar-
ea and a thesis in the same discipline area. The typical
specialization track is in Structures, Dynamics, and
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the advanced level in at least one of the available disci-
plines of Mechanical Engineering. These disciplines are
the thermal-fluid sciences; solid mechanics, shock and
vibration; dynamic systems and control; system design;
and materials science. This may be accomplished by
completing at least eight quarter-hours of the 4000 level
credits by courses within one discipline, and a thesis in
this same discipline.

3. An acceptable thesis for a minimum of 16 credits is also
required for the Master of Science in Engineering Sci-
ence (with major in Mechanical Engineering) degree.
The student's thesis advisor, the Academic Associate,
the Program Officer, and the Department Chairman
must approve the study program and the thesis topic.

Under special circumstances as approved by the Academic
Associate, the Program Officer, and the Department
Chair, students may take four additional courses in lieu of
a thesis. Those four additional courses should be at least
3000 and 4000 level courses offered by the MAE Depart-
ment, and among them at least two courses should be at

the 4000 level.



Entrance into the 571 Reactors/Mechanical Engineering
Curriculum Program, leading to the degree Master of Sci-
ence in Engineering Science (with major in Mechanical

Engineering), is restricted to individuals who have success-

fully completed the Bettis Reactor Engineering School
(BRES) and who have an academic profile code (APC) of
121 or better. All entrants must be nominated for the pro-
gram by the designated program coordinator and primary
consultant for Naval Reactors (SEA-08). See Curriculum
571 for details.

Entrance into the 572 Nuclear Power School/Mechanical

Engineering Curriculum Program is restricted to graduates

of the Officers Course of Naval Nuclear Power School and

having an APC of (323), and undergraduate engineering
degree or equivalent, and being nominated by their com-
mand. See Curriculum 572 for details.

Master of Science in Engineering Science (Astronautical En-

gineering)

Candidates with acceptable academic background may
enter a program leading to the degree of Master of Science
in Engineering Science (with major in Astronautical Engi-
neering). Candidates who have not majored in astronauti-
cal engineering or closely related subject areas, or who have
experienced significant lapses in continuity with previous
academic work, will initially take undergraduate courses in
astronautical engineering and mathematics to prepare for
their graduate program.

The Master of Science in Engineering Science (with major
in Astronautical Engineering) degree requires:

1. A minimum of 48 quarter-hours of graduate level work.
The candidate must take all courses in an approved
study program, which must satisfy the following re-
quirements:

a. there must be a minimum of 32 quarter-hours of
credits in 3000 and 4000 level courses, including a
minimum of 12 quarter-hours at the 4000 level.

b. Of the 32 quarter-hours, at least 24 quarter-hours
must be in courses offered by the MAE Depart-

ment.

2. A student must demonstrate knowledge of orbital me-
chanics, attitude determination, guidance and control,
telecommunications, space structures, spacecraft/rocket
propulsion, space power, spacecraft thermal control,
and spacecraft design and testing.

3. The student must also demonstrate competence at the
advanced level in one of the above disciplines of Astro-

nautical Engineering. This may be accomplished by
completing at least eight quarter-hours of the 4000 level
credits by courses in this department and a thesis in the
same discipline area. The typical specialization track is
in Structures, Dynamics, and Control, and requires two

(2) non-design AE48XX courses.
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4. An acceptable thesis for a minimum of 16 credits is also
required. The student's thesis advisor, the Academic
Associate, the Program Officer, and the Department
Chairman must approve the study program and the

Thesis Proposal.

Master of Science in Engineering Science (Aerospace Engi-
neering)

Candidates with acceptable academic background may
enter a program leading to the degree of Master of Science
in Engineering Science (with major in Aerospace Engi-
neering). Candidates who have not majored in aeronauti-
cal/aerospace engineering or closely related subject areas, or
who have experienced significant lapses in continuity with
previous academic work, will initially take undergraduate
courses in aeronautical engineering and mathematics to
prepare for their graduate program.

The Master of Science in Engineering Science (with major
in Aerospace Engineering) degree requires:

1. A minimum of 48 quarter-hours of graduate level work.

The candidate must take all courses in an approved
study program, which must satisfy the following re-
quirements:

a. there must be a minimum of 32 quarter-hours of
credits in 3000 and 4000 level courses, including a
minimum of 12 quarter-hours at the 4000 level.

b. Of the 32 quarter-hours, at least 24 quarter-hours
must be in courses offered by the MAE Depart-

ment.

. A student must demonstrate knowledge of aerodynam-

ics, aircraft stability and control, avionics, aircraft struc-
tures, aircraft and missile propulsion.

. The student must also demonstrate competence at the

advanced level in one of the above disciplines of Aero-
nautical Engineering. This may be accomplished by
completing at least eight quarter-hours of the 4000 level
credits by courses in this department and a thesis in the
same discipline area. The typical specialization track is
in Aircraft Structures, Aerodynamics, Stability and
Control, Avionics or Propulsion.

. An acceptable thesis for a minimum of 16 credits is also

required. The student's thesis advisor, the Academic
Associate, the Program Officer, and the Department
Chairman must approve the study program and the

Thesis Proposal.

Mechanical Engineer

A graduate student with a superior academic record (as
may be demonstrated by a graduate QPR of 3.70 or better)
may apply to enter a program leading to the Mechanical
Engineer Degree. A candidate must prepare his or her ap-
plication and route it through the Program Officer to the
Department Chairman for a decision. Typically, the selec-
tion process occurs after completion of the candidate's first
year of residence.
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A candidate must take all courses in a curriculum approved
by the Chairman of the MAE Department. At a mini-
mum, the approved curriculum must satisfy the require-
ments stated in the following list.

The Mechanical Engineer Degree requires:

1. At least 64 quarter-hours of graduate level credits in
Mechanical Engineering and Materials Science, at least

32 of which must be at the 4000 level.

a. At least 12 quarter-hours of graduate level credits
must be earned outside of the MAE Department.

b. At least one advanced mathematics course should be
included in these 12 quarter-hours.

2. An acceptable thesis of 28 credit hours is required for
the Mechanical Engineer Degree. Approval of the the-
sis advisor and program must be obtained from the

Chairman of the MAE Department.
Astronautical Engineer

A graduate student with a superior academic record (as
may be demonstrated by a graduate QPR of 3.70 or better)
may apply to enter a program leading to the Astronautical
Engineer Degree. A candidate must prepare his or her ap-
plication and route it through the Program Officer to the
Department Chairman for a decision. Typically, the selec-
tion process occurs after completion of the candidate's first
year of residence.

A candidate must take all courses in a curriculum approved
by the Chairman of the MAE Department. At a mini-
mum, the approved curriculum must satisfy the require-
ments stated in the following list.

The Astronautical Engineer Degree requires:

1. At least 64 quarter-hours of graduate level credits in
Astronautical Engineering or Mechanical Engineering
and Materials Science, at least 32 of which must be at
the 4000 level.

a. At least 12 quarter-hours of graduate level credits
must be earned outside of the MAE Department.

b. At least one advanced mathematics course should
normally be included in these 12 quarter-hours.

2. An acceptable thesis of 28 credit hours is required for
the Astronautical Engineer Degree. Approval of the
thesis advisor and program must be obtained from the
Chairman of the MAE Department.

Doctor of Philosophy

The Department offers Doctor of Philosophy (Ph.D.) de-
grees in Mechanical Engineering, Astronautical Engineer-
ing, and Aeronautical Engineering. Students having a su-
perior academic record may request entrance into the doc-
toral program. All applicants will be screened by the de-
partmental doctoral committee for admission. The de-
partment also accepts officer students selected in the Navy-

160

wide doctoral program, qualified international officers, and
DoD civilian students.

An applicant to the doctoral program who is not already at
NPS should submit transcripts of previous academic and
professional work. Also all applicants are required to sub-
mit a current Graduate Record Examination (GRE) gen-
eral test to the Director of Admissions, Naval Postgraduate
School, 1 University Circle, He-022, Monterey, California
93943.

Every applicant who is accepted for the doctoral program
will initially be enrolled in one of the following programs:
Mechanical Engineer, Astronautical Engineer, or Aero-
nautical Engineer Program; under a special option which
satisfies the broad departmental requirements for the En-
gineer's degree, which includes research work. As soon as
teasible, the student must identify a faculty advisor to su-
pervise research and to help formulate a plan for advanced
study. As early as practicable thereafter, a doctoral commit-
tee shall be appointed to oversee that student's individual
doctoral program as provided in the school-wide require-
ments for the doctor's degree. Joint programs with other
departments are possible.

Special Programs

Along with degree programs, the department offers special
programs that are sequences of courses along with capstone
design projects that focus on the design of important mili-

tary systems, such as platforms and weapons.

Total Ship Systems Engineering Program

The Total Ship Systems Engineering Program is an inter-
disciplinary, systems engineering and design-oriented pro-
gram available to students enrolled in Mechanical or As-
tronautical or Aeronautical Engineering, Electrical and
Computer Engineering or Combat Systems programs. The
program objective is to provide a broad-based, design-
oriented education focusing on the warship as a total engi-
neering system. The sequence of electives introduces the
student to the integration procedures and tools used to
develop highly complex systems such as Navy ships. The
program culminates in a team-performed design of a Navy
ship, with students from all three curricula as team mem-
bers. Students enrolled in programs leading to the Engi-
neer's degree are also eligible for participation. Entry re-
quirements are a baccalaureate degree in an engineering
discipline with a demonstrated capability to perform satis-
factorily at the graduate level. The appropriate degree the-
sis requirements must be met, but theses that address sys-
tem design issues are welcome.

Missile Systems Engineering Program

The Missile Systems Engineering Track is an option that
can be perused within the framework of the Master of Sci-
ence in Mechanical Engineering (MSME) or Master of

Science in Engineering Science Degree programs. This



program is a regular part of the TEMASEK program, but
is also open to DoD contractors, as well and all U.S. Mili-
tary and DoD Civilian Students. The program provides a
solid engineering foundation in analysis and design tech-
niques involved in developing offensive and defensive mis-
sile systems.

This option consists of a four-course sequence of special
missile courses embedded in the normal MSME or
MSES(ME) degree program of courses and a thesis.

The courses for this program are:

1. ME3205 Missile Aerodynamics

2. AE4452 Advanced Missile Propulsion

3. ME4703 Missile Flight Dynamics and Control
4. ME4704 Missile Design

NPS works with industry, primarily with Raytheon Missile
Systems Division in Tucson, AZ, to create this unique
blend of high-quality academic courses and “real word”
systems engineering focus in missile design and manufac-
turing, leading to a program of unique military relevance.

Autonomous Systems Engineering Program

The Autonomous Systems Engineering Track is an option
that can be perused within the framework of the Master of
Science in Mechanical Engineering (MSME) or Master of
Science in Engineering Science degree programs. This
program is open to DoD contractors, as well and all U.S.
Military and DoD Civilian Students. The program can be
completed in four to six quarters, depending on academic
preparedness of the student, and is developed around sev-
eral core courses related to modeling and guidance naviga-
tion and control algorithms design for autonomous under-
water, surface, ground, aerial systems, satellites and space-
craft. Additional course electives can be taken to enhance
specialty areas, along with thesis research related to a spe-
cific type of an autonomous system or its component, or a
wide range of other useful military technologies.

The core courses of the program are:

Introduction to Unmanned Systems

Low-Level Control of Unmanned Vehicles
Unmanned Vehicles Navigation

High-Level and Discrete Event Control of Auton-
omous Systems

Computer Vision

C3 Networks for Unmanned Systems

Collaborative Control of Multiple Autonomous Sys-
tems

e Unmanned Systems Design

The final course in this sequence, Unmanned Systems De-
sign, is a capstone course that integrates the material into a
design of (a component of) an autonomous underwater,
surface, ground, aerial, or space system, its algorithm or
sensor to be tested within the tactical network environment
during quarterly field experiments at Camp Roberts Train-
ing Site.
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Laboratories

MAE Laboratories are designed to support the educational
and research mission of the Department. In addition to
extensive facilities for the support of student and faculty
research, a variety of general use equipment is available.
This includes equipment and facilities for the investigation
of problems in engineering mechanics; a completely
equipped materials science laboratory, an oscillating water
tunnel, an underwater towing tank and a low turbulence
water channel; a vibration and structural dynamics labora-
tory; a fluid power controls laboratory; a robotics and real-
time control laboratory; facilities for experimentation with
low velocity air flows.

NPS Center for Autonomous Vehicle Research: The primary
goal of the NPS Center for Autonomous Vehicle Research
(CAVR) is to educate students in the development and use
of technologies needed for unmanned vehicles through
coursework, thesis and dissertation research. The second-
ary goal of the CAVR is to advance Naval autonomous
vehicle operations by providing support to the fleet, Navy
labs and Program offices, testing and experimentation of
advanced technologies, independent verification and vali-
dation of a variety of novel autonomous vehicles concepts,
and by innovative concept development. Currently the
CARYV houses two autonomous submarines (Aries and
REMUS), Sea Fox surface vehicle and a wide variety of
Tier I and Tier II class unmanned aerial vehicles (UAV)
staring from Scan Eagle UAV and all way down to minia-
ture flapping-wing vehicles.

CAD/CAE Computer Laboratory: This lab consists of Win-
dows PCs and is used heavily by students for both class and
thesis related work. This lab has a wide range of special
mechanical engineering software for analysis and design.
This facility includes a 128 processor cluster for large scale
computations.

Additional Laboratories

Nano/MEMS Laboratory: This laboratory provides a facility
for teaching the emerging technologies of Nano/MEMS.

Fluid Mechanics and Hydrodynamics Laboratories: The flu-
id mechanics laboratory supports instruction in basic
courses in fluid mechanics. It is equipped with a small
wind tunnel for specific instructional purposes. The hydro-
dynamics laboratory includes a unique U-shaped oscillating
water tunnel for the study of a wide range of phenomena,
such as flow about stationary and oscillating bodies, vortex-
induced vibrations, stability of submarines and boundary
layers, and vortex-free-surface interactions. The hydrody-
namics laboratory also houses a recirculating water tunnel
for numerous flow-separation and vibration phenomena
and a vortex-breakdown facility for the investigation of the
stability of swirling flows. These facilities are supported by
a 3-beam Laser-Doppler-Velocimeter, numerous other
lasers, high-speed motion analyzers, data-acquisition sys-
tems, and dedicated computers for numerical simulations.
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Materials Laboratory: Laboratory supports teaching and
research in processing, characterization, and testing of ad-
vanced structural, functional, and nanotechnology materi-
als for defense applications.

e Auger Surface Analysis Laboratory: It consists of an ul-
trahigh vacuum system and an electron beam source to
probe the surface and interface structure of composites
and microelectronic devices.

e Transmission Electron Microscopy Lab: Contains a
TOPCON 002B TEM used for materials science and
engineering teaching and research.

e Scanning Electron Microscopy Lab: Contains a TOP-
CON 540 SEM used for materials science and engi-
neering teaching and research.

e X-Ray Diffraction Laboratory: Two Philips X-ray Sys-
tems are used for materials science and engineering
teaching and research.

e Optical Microscopes Laboratory: This lab includes sever-
al optical microscopes as well as electronic imaging and
image analysis systems that are used for materials sci-
ence and engineering teaching and research.

e Metallurgical Sectioning/Polishing Laboratory: This
supports all teaching and research by provision of facili-
ties to prepare samples for examination.

e Transmission Electron Microscopy Il Lab: This laborato-
ry is equipped with a JEOL-100CX microscope and is
used primarily for instruction of students in the tech-
niques of electron microscopy.

e Scanning Electron Microscopy Laboratory: This labora-
tory is equipped with an older model Cambridge In-
struments SEM.

e Physical Testing (Dilatometer) Laboratory: This labora-
tory is dedicated to dilatometry and is primarily used for
research applications.

e Heat Treatment Laboratory: This laboratory supports
courses and research mainly in the materials area and
includes a selection of conventional furnaces.

e Corrosion Laboratory: This laboratory supports the in-
structional program in the area of corrosion science and
engineering.

e Metallurgical Etching Laboratory: This laboratory sup-
ports all teaching and research in materials by provision
of facilities for the chemical treatment of samples for
metallo-graphic examination.

e Welding Laboratory: Welding is the primary method of
fabrication for Naval vessels, and instruction and re-
search on welding/joining of both conventional and ad-
vanced alloys is carried out in this facility.

e Materials Processing Laboratory: This supports both
teaching and research involving deformation and ther-
mal processing of materials. It is equipped with presses,
arolling mill, and various heat treatment furnaces.

e Creep Test Laboratory: This laboratory supports research
in high-temperature structural metals and composites.

® Mechanical Test Laboratory: This lab supports mechani-
cal testing with impact, creep, and fatigue instrument
and electromechanical properties.

162

e Ceramics Laboratory: This laboratory is devoted primar-
ily to research on high temperature materials based on
various ceramic compositions.

e Composites Laboratory: This laboratory supports re-
search in composite materials, especially metal matrix
composites.

Marine Propulsion Laboratory

This laboratory has gas turbine (Allison C-250) and diesel
(Detroit 3-53) engines connected to water brake dyna-
mometers, located in separate, isolated engine test cells.
These engines are instrumented to obtain steady-state per-
formance and high-frequency, time-resolved measure-
ments. Aerothermodynamic, acoustic, and vibration phe-
nomena in turbo-machinery and reciprocating engines are
being investigated, particularly relating to non-uniform
flow and condition-based maintenance (CBM) in naval
machinery. These engines are used for both instructional
and applied research programs in the area of marine power
and propulsion. In addition, this lab has bench-top ro-
tordynamics experiments for demonstrating high-speed
machinery balancing and investigating rotordynamic insta-
bilities. The lab has sub-scale flow facilities for developing
and testing low observable (stealth) technologies for engine
inlets and exhausts.

Rocket Propulsion Laboratory

This lab conducts research on advanced concepts in solid,
liquid, and combined mode propellants. Experimental and
computational research is conducted in the areas of propel-
lant mixing, combustion, pulse detonation, thrust control,
and plume mixing. A full range of mechanical and optical
diagnostic techniques are used on small and subscale exper-
iments.

Structural Dynamics Laboratory

This lab is devoted to structural dynamics and is especially
designed to facilitate both teaching and research into vibra-
tion and shock effects associated with underwater explo-
sions, as well as related shipboard vibration problems. The
ability to validate simulation models with lab-scale tests is
critical for student education. The lab includes a state of
the art multi-channel data acquisition system, and a large
variety of transducers and instrumentation.

Thermal Engineering Laboratories

These labs are used mainly for instruction in heat transfer
to investigate convection phenomena of single and multi-
phase flows and include facilities for measurement of tem-
perature change and fluid motion in a range of systems.
The lab also includes equipment/instrumentation for
measurements in microelectronics and micro-heat ex-
changer systems.

e Convection Heat Transfer Laboratory: Used mainly for
instruction in heat transfer by convection phenomena



and includes facilities for measurement of temperature
change and fluid motion in a range of systems.

¢ Electronic Cooling Laboratory: The operation of microe-
lectronic devices results in intense, but very localized,
heating of electronic devices.

e Two-Phase Heat Transfer Laboratory: This is an instruc-
tional and research laboratory for the study of heat
transfer involving more than one phase, e.g., heat trans-
fer involving liquid and vapor phases during boiling or
condensation.

Ship Systems Engineering (T'SSE) Laboratory

This is an integrated design center in which student teams
perform a capstone design project of a Navy ship. Ship
design encompasses hull, mechanical, and electrical sys-
tems as well as combat systems, and is done in cooperation
with the Meyer Institute.

Astronautical Engineering Laboratories

e Spacecraft Design Laboratory: This laboratory houses
computer-aided design tools for spacecraft design and a
spacecraft design library. It is used heavily by students
for three spacecraft design courses, AE3870, AE4870,
and AE4871. Students can do collaborative spacecraft
design using the unique design tools not available in
other educational institutions.

e Smart Structure and Attitude Control Laboratory: This
lab consists of five major ongoing experiments to facili-
tate the instruction and research by students in the area
of both smart structures, sensors, and actuators for ac-
tive vibration control, vibration isolation, and shape
control in space applications and attitude control of
flexible spacecraft and space robotic manipulators. In
addition to students' thesis research, it also supports
courses AE4816, AE3811, and AE3818.

e Optical Relay Spacecraft Laboratory: This joint labora-
tory of NPS and AFRL is used for both instruction and
research on acquisition, tracking, and pointing of flexi-
ble military spacecraft. The main facilities include a bi-
focal relay mirror spacecraft attitude simulator, actuated
by variable speed control moment gyros; a single focal
spacecraft attitude simulator, actuated by reaction
wheels; and an optical beam and jitter control test bed.
This laboratory is used for courses AE3811, AE3818,
and AE4818.

¢ Spacecraft Robotics Laboratory: The Spacecraft Robot-
ics Laboratory, funded by NPS and AFRL, hosts the
Autonomous Docking and Spacecraft Servicing Simu-
lator (AUDASS). This test bed, consisting of two inde-
pendent robotic vehicles (a chaser and a target), aims to
carry out on-the-ground testing of satellite servicing
and proximity formation flight technologies. The vehi-
cles float, via air pads, on a smooth epoxy floor, provid-
ing a frictionless support for the simulation in 2-D of
the zero-g dynamics. This is used for course AE3811.

e FLTSATCOM Laboratory: This laboratory consists of a
qualification model of the Navy communications satel-
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lite, FLTSATCOM and the associated ground support
equipment for testing the satellite. This is an instruc-
tional laboratory and is used by students in laboratory
course AE3811. Students get operational experience
including spin-up of a reaction wheel, rotation of a solar
array drive, firing sequence of thrusters, and receiving
telemetry on the satellite operational parameters.

e Segmented Mirror Telescope (SMT): The SMT is a
unique platform for research into advanced Adaptive
Optics (AO) techniques employing a prototype satellite
imaging system with approximately 1,000 degrees of
freedom.

Research Centers

The following Research Centers are organized in the
MAE Department:

e Aerodynamic Decelerator Systems Center and Laborato-
ry: Payload delivery has always played a vital role in a
variety of combat and humanitarian operations. In the
recent years the touchdown accuracy improved drasti-
cally allowing delivering not only traditional bundle
supplies, but also smaller, time-critical items like muni-
tions, medical resupplies, sensors, autonomous ground
robots. Moreover, the delivery of these articles is possi-
ble using smaller autonomous aerial vehicles as opposed
to conventional military aircraft. The center focuses on
a variety of novel research topics that support technolo-
gies vital to the Army's and Navy's future force, com-
bating terrorism and new emerging threats. It includes
the development of guidance, navigation and control
algorithms for a family of various-weight precision
guided airdrop systems to be deployed from fixed- and
rotary-wing unmanned platforms, along with research
on different sensors to support airdrop missions. The
center is constantly working on different challenging
projects, providing a wide variety of thesis opportunities
in different areas: conceptual design, CFD analysis,
computer modeling, image processing, control design,
sensor integration; supports coursework in Control and
Autonomous Systems.

e Center for Materials Sciences and Engineering: The
Center for Materials Sciences and Engineering provides
a focus for research and education in Materials Science
and Engineering at NPS.

e Center for Autonomous Underwater Vehicle Research:
The primary goal of the NPS Center for AUV Re-
search is to educate Navy and USMC officer students
in the development and use of technologies needed for
unmanned underwater vehicles through coursework,
thesis, and dissertation research. The secondary goal of
the Center is to advance Naval UUV operations by
providing: Support to the Fleet, Navy Labs and Pro-
gram Offices.

e Turbo-Propulsion Laboratory: The Turbo Propulsion
Laboratory houses a unique collection of experimental
facilities for research and development related to com-
pressors, turbines, and advanced air-breathing propul-
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sion engine concepts. In a complex of specially designed
concrete structures, one building, powered by a 750 HP
compressor, contains 10 by 60 inch rectilinear and 4 to
8-foot diameter radial cascade wind tunnels, and a large
3-stage axial research compressor for low speed studies.
A two-component, automated traverse, LDV system is
available for CFD code verification experiments. A sec-
ond building, powered by a 1250 HP compressed air
plant, contains fully instrumented transonic turbine and
compressor rigs in explosion-proof test cells. A spin-pit
for structural testing of rotors to 50,000 RPM and
1,800 degrees Fahrenheit is provided. Data acquisition
from 400 channels of steady state and 32 channels of
non-steady measurements, at up to 200 kHz, is con-
trolled by the laboratory's Pentium workstations. A
third building houses a 600 HP radial and 150 HP
boost compressor capable of delivering 2000 scfm of air
at 10 and 20 atmospheres respectively. These charge
four tanks for blow-down to a supersonic wind tunnel
(4 x 4 inches), a transonic cascade wind tunnel (2 x 3
inches), and two free jets (one 6-inch and one 1-inch in
diameter). The large free jet is equipped with an in-
strumented thrust stand for the testing of small gas tur-
bine engines. The building also houses a 3-inch diame-
ter shock tube.

e Spacecraft Research and Design Center: The Spacecraft
Research and Design Center at the Naval Postgraduate
School consists of six state-of-the-art laboratories:
Fltsatcom Laboratory, Spacecraft Attitude Dynamics
and Control Laboratory, Smart Structures Laboratory,
Spacecraft Design Center, NPS-AFRL Optical Relay
Mirror Spacecraft Laboratory, and Satellite Servicing
Laboratory. These laboratories are used for instruction
and research in the Space System Engineering and
Space Systems Operations curricula. The emphasis has
been on providing students with hands-on experience in
the design, analysis, and testing of space systems, and to
provide students with facilities for experimental re-
search. The emphasis in the research is on acquisition,
tracking, and pointing of flexible spacecraft with optical
payloads; active vibration control, isolation, and sup-
pression using smart structures; space robotics, satellite
servicing, space system design, and computer aided de-
sign tools. These laboratories have been used in joint
projects with Naval Satellite Operational Center, NRL,
AFRL, Columbia University, and Boeing. See
www.nps.edu/SRDC.

e Center for Survivability and Lethality: The Center pro-
vides research and education in a broad range of tech-
nologies and methodologies to make platforms more
survivable to attack and more lethal to hostile platforms
and systems. Work in submarines, surface ships, fixed
wing and rotorcraft, and space systems are supported.
The Center also conducts research in improving the
survivability of civilian infrastructure and transportation
systems. Twenty NPS faculty members from MAE,
Physics, and Electrical Engineering participate in the
Center. See www.nps.edu/csl.
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Mechanical and Aerospace Engineering
Course Descriptions

AE Courses

AE0810 Thesis Research (0-8)
Every student conducting thesis research will enroll in this course.
Prerequisites: None.

AE2440 Introduction to Scientific Programming (Same as
EC2440) (3-2) Fall/Spring

This course offers an introduction to computer system operations
and program development using NPS computer facilities. The
main goal of this course is to provide an overview of different struc-
tured programming techniques, along with introduction to
MATLAB/Simulink/GUIDE and to use modeling as a tool for
scientific and engineering applications. The course discusses the
accuracy of digital computations, ways to incorporate symbolic
computations, and presents numerical methods in MATLAB func-
tions. PREREQUISITES: Knowledge of single variable calculus
and matrix algebra. This course can be offered as an online course.

AE2820 Introduction to Spacecraft Structures (3-2)

Review of statics and strength of materials. Beam theory: axial,
bending, shear and torsional loading, stress analysis and deflection
of beams. Design of spacecraft structures for launch loads and a
survey of typical launch vehicles. Beam buckling and vibration,
critical buckling loads, natural frequencies, and mode shapes. Truss
structures and introduction to the finite element method. Prerequi-
sites: None.

AE3804 Thermal Control of Spacecraft (3-0)

Conduction, radiation, thermal analysis, isothermal space radiator,
lumped parameter analytical model, spacecraft passive and active
thermal control design, heat pipes, and louvers. Prerequisites:
None.

AE3811 Space Systems Laboratory (2-2)

Principles of spacecraft test programs; component, subsystem, and
system level tests; military standard test requirements for space
vehicles, laboratory experiments in Fltsatcom Laboratory on satel-
lite performance, in Spacecraft Test Laboratory for vibration, mod-
al and thermal tests; and in Spacecraft Attitude Control Laboratory
for spacecraft control performance. Graded Pass/Fail. Prerequisites:
Consent of instructor.

AE3815 Spacecraft Rotational Mechanics (3-2)

Coordinate system transformations (GCI, LVLH, etc.), time dif-
ferentiation operator, velocity and acceleration in 3D-frames of
reference, Poisson's equations, spacecraft application examples
(strapdown INS, etc.), angular momentum, inertia tensor transfor-
mations, Newton-Euler equations of motion, spin stability, single-
spin spacecraft, nutation and precession, energy-sink analysis, pas-
sive nutation control, dynamics and stability of dual spin spacecraft,
gravity-gradient stabilization. Prerequisites: SS3500, MA2121,
MA3046, and AE2440 or equivalent.

AE3818 Spacecraft Attitude, Determination, and Control (3-
2)

Spacecraft attitude linear control: linearized attitude control, three-
axis-stabilized spacecraft. Non-linear attitude control design: min-
imum-time slewing maneuver, quaternion feedback. Actuators for
attitude control: Thrusters, Reaction Wheels, Control Moment
Gyroscopes, Magnetotorquers, and related topics (thrust modula-



tion and mapping, CMG steering laws and singularities, momen-
tum dumping). Sensors for attitude and rate determination: star
sensors, horizon sensor, sun sensor, gyroscopes. Attitude determi-
nation methods: deterministic approach (Triad algorithm), statistic
approach (Wabha problem), stochastic approach (Kalman Filter).
The labs focus on the practical solution of significant attitude con-
trol and determination problems by simulations in Matlab-
Simulink. Prerequisites: EC2300 or equivalent, and AE3815.

AE3820 Advanced Mechanics and Orbital Robotics (3-2)
This course is an intermediate level analysis of the dynamics of
space systems, including: ascent and descent of rockets, tethers, yo-
yo despin, spinning hubs with flexible appendages, single stage to
orbit, and various problems in spacecraft attitude dynamics such as
nutation dampers. The analysis will include developing the equa-
tion of motion, equilibrium and stability analysis, solutions of non-
linear systems using perturbation methods and numerical tech-
niques. Computational and symbolic manipulator packages will be
used extensively. Prerequisites: MA2121.

AE3830 Spacecraft Guidance and Control (3-2)

Overview of the Spacecraft Guidance, Navigation, and Control
System. Sources and effects of navigation and modeling errors on
guidance and control systems. Error propagation techniques: line-
arization of spacecraft dynamical equations, covariance propagation
and Monte Carlo simulations. Applications to spacecraft rendez-
vous and attitude control. Introduction to optimal control theory.
Optimal bang-bang control for spacecraft thrusters. Linear-
quadratic control problems and feedback control. Selection of
weights and performance analysis. Perturbation guidance. Appli-
cation of the matrix Riccati equation to spacecraft stability, control
and guidance.  Prerequisites: MA2121, SS3500, EC2300 or
equivalent, and AE3815.

AE3851 Spacecraft Propulsion (3-2)

Introduces concepts and devices in spacecraft propulsion. It reviews
fundamental fluid mechanics, electricity and magnetism, and ther-
modynamics with molecular structure. Conventional chemical
means such as H2/O2 and monopropellants are discussed. Electric
propulsion schemes (resistojets, arc-jets, ion, magneto-plasma-
dynamic, etc.) are introduced and their performances contrasted
with chemical schemes. Characteristics of more advanced concepts
(laser, solar, nuclear, etc.) are also considered. Prerequisites: None.

AE3852 Propulsion for Launch Vehicles (4-0)

Introduction to propulsion for launch vehicles, beginning with
mission energy requirements and an overview of current and pro-
posed launch propulsion devices. Performance analysis, operating
characteristics and propellant selection criteria are considered for air
breathing and solid, liquid and nuclear rocket motor propulsion
systems. Advanced cycles and concepts are presented. Design of
components and subsystems. Prerequisites: ME3201.

AE3870 Computational Tools for Spacecraft Design (2-4)

In this course, the students become familiar with the use of com-
puter aided design tools for spacecraft subsystems and system de-
sign. The tools are for conceptual spacecraft design trade-offs and
detailed subsystem design, such as for structures, thermal, attitude
control, and communications. Prerequisites: Consent of instructor.

AE4362 Astrodynamics (3-0)

Review of the two-body problem. The effects of a third point mass
and a distributed mass. Expansion of the disturbing potential in
series of Legendre functions. Variation of parameter equations for
osculating orbital elements. Perturbation and numerical solution
techniques. Statistical orbit determination. Codes used by the mili-
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tary to maintain the catalog of artificial satellites and space debris.
Prerequisites: SS3500 or equivalent.

AE4452 Advanced Missile Propulsion (4-1)

Analysis and design of solid propellant rockets, ramjets, dual-
combustion ramjets, scramjets and ducted rockets. Propellant selec-
tion criteria and characteristics, combustion models and behavior,
performance analysis, combustor design, combustion instabilities
and damping, mission and flight envelope effects on design re-
quirements and technology requirements. Use of performance and
grain design codes (SPP, PEP, and NASA SP233) and laboratory
test firings for comparison with measured performance. Prerequi-
sites: AE3852 or consent of instructor.

AE4502 Supersonic and Hypersonic Flows (4-0)
One-dimensional, compressible flow is reviewed. Two-dimensional
and axis-symmetric supersonic of ideal gases. Oblique shocks and
expansion waves. General compressible flow equations. Potential
supersonic and conical flows. Compressible scaling and transonic
area ruling. Effects of very high velocity and low density. Hyper-
sonic flow. Mach number independence and equivalence principles.
Newtonian method. Blunt and slender body solutions. Real gas
behavior and effect on shock and boundary layers. Applications are
presented to satellite parasitic drag and re-entry flows. Prerequi-
sites: ME3201 or consent of instructor.

AE4506 Rarefied Gas Dynamics (4-0)

Topics include advanced thermodynamics with molecular structure,
kinetic theory, distribution functions, Boltzmann equation and
transport phenomena from a kinetic theory point of view. Types of
flow range from free-molecule to transition, to high temperature
continuum. Numerical approaches are discussed. Applications to
space problems and hypersonics are treated. Prerequisites: ME3201
or equivalent.

AE4816 Dynamics and Control of Space Structures (4-0)
Review of dynamics, finite element method, structural natural fre-
quencies, mode shapes, and control of flexible structures. Smart
sensors and actuators and applications to active vibration control,
shape control, vibration isolation and fine beam pointing. Equa-
tion of motion of spacecraft with flexible structures, and control of
spacecraft and flexible structures. The interaction of flexibility and
control. Impact of flexibility on the performance of military space-
craft and future trends. Prerequisites: Graduate AE3830, ME3521,
and EC2300 or equivalent.

AE4818 Acquisition, Tracking, and Pointing of Military
Spacecraft (3-2)

Acquisition, tracking, and pointing (ATP) requirements for mili-
tary spacecraft, effects of jitter on ATP performance, jitter control,
acquisition system, tracking algorithms, laser beam control, space-
craft attitude control using control moment gyros, example of ATP
designs for military spacecraft, laboratory experiments on spacecraft
attitude control and laser beam control. Prerequisites: AE3818.

AE4820 Robotic Multibody Systems (3-2)

This course focuses on the analytical modeling, numerical simula-
tions and laboratory experimentation of autonomous and human-in
the loop motion and control of robotic multibody systems. Systems
of one or more robotic manipulators that are fixed or mounted on a
moving vehicle are treated. Applications are given for under-water,
surface, ground, airborne, and space environments. The course
reviews basic kinematics and dynamics of particles, rigid bodies,
and multibody systems using classical and energy/variational meth-
ods. The mechanics and control of robotic manipulators mounted
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on fixed and moving bases are considered. The course laboratories
focuses on analytical and numerical simulations as well as hands-on
experimentation on hardware-in-the-loop. Prerequisites: ME2502
(or equivalent) or AE3815 (or equivalent).

AE4830 Spacecraft Systems I (Intended For Curriculum
366) (3-2)

This course emphasizes the systems analysis of geosynchronous
spacecraft and covers the analysis of GNC (orbit and attitude con-
trol), structures, propulsion, thermal and electrical power subsys-
tems. Basic mathematical equations will be used in the preliminary
design of the subsystems and the tradeoff studies involved. The
differences and similarities between dual-spin and three-axis stabi-
lized spacecraft will be covered in detail. Systems aspect of a typical
mission profile will be illustrated. Throughout, emphasis will be on
the spacecraft bus. Students will be engaged in problem solving
during most of the laboratory period. Prerequisites: Completion of
Space Operations core-curriculum.

AE4831 Spacecraft Systems Il (Intended for Curriculum
366) (3-2)

In this course, students will be involved in a group project to design
a spacecraft to meet mission requirements. Material presented in
AEA4830 as well as AE4831 will be utilized. In parallel, this course
covers some or all of the following aspects of spacecraft systems:
spacecraft testing, TT&C subsystem, and design of observation
payloads. Differences and similarities between geosynchronous
spacecraft and LEO/HEO spacecraft will be discussed. Topics
include gravitational perturbation (J2 effects), gravity-gradient sta-
bilization, and atmospheric drag effects. Prerequisites: AE4830.

AE4850 Astrodynamic Optimization (3-2)

This course develops basic measures of performance of a space
vehicle (including launch vehicles) with methods to target a set of
conditions and optimize the performance. Topics include an over-
view of the Guidance, Navigation and Control System, fundamen-
tals of nonlinear programming, state-space formulation, vehicle and
environmental models, performance measures, problem of Bolza,
the Maximum Principle, and transversality conditions. A signifi-
cant focus of the course will be in practical methods and numerical
techniques, particularly pseudospectral methods. Computational
methods will be used to solve a wide range of problems in astrody-
namic optimization arising in military space, such as rapid space-
craft reorientation and targeting problems, launch-on-demand,
strategic low-thrust orbital maneuvers, and optimal formation-
keeping strategies. Where appropriate, the course will illustrate
systems aspects of mission design. Prerequisites: MA2121, SS3500,
and AE3815.

AE4860 Military Space Maneuvers (2-2)

This course develops the fundamentals of tactical and strategic
space maneuvers and addresses the issues pertaining to space war-
fare. The course covers a wide range of specific military maneuvers
that include their mathematical modeling, mission definitions,
mission design and optimization. Special attention will be paid to
the class of following maneuvers: pursuit-evasion problems, orbital
intercept, destructive and nondestructive asset denial problems,
rapid retargeting and minimum-time space maneuvers. These
maneuvers and certain elements of high-speed velocity guidance
will be modeled, simulated, optimized and analyzed as part of the
laboratory sessions. Students will also gain practical experience in a
state-of-the-art software to analyze the implementation of future
military space maneuvers. Additional details pertaining to the
course are classified.  Prerequisites: MA2121, SS3500, and
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AE3815. Classification: Security Clearance Required: Se-
cret/NOFORN

AE4870 Spacecraft Design and Integration | (4-0)

Principles of spacecraft design considerations, spacecraft configura-
tions, design of spacecraft subsystems, interdependency of designs
of spacecraft subsystems, launch vehicles, mass power estimation,
and trade-offs between performance, cost, and reliability. The em-
phasis is on military geosynchronous communications satellites.
The course includes an individual design project. Prerequisites:
AE2820, AE3804, AE3851, AE3818, EC3230.

AE4871 Spacecraft Design and Integration Il (2-4)

A team project-oriented course on design of non-geosynchronous
spacecraft systems. Provides understanding of the principles of
space system design, integration, and systems engineering, and
their application to an overall spacecraft mission. Considerations
are given to cost, performance, and test plan. Several DoD/NASA
organizations, such as Naval Research Laboratory and Jet Propul-
sion Laboratory, provide support in the definition of the mission
requirements for the project, spacecraft design, and design reviews.
Prerequisites: AE4870.

AE4902 Directed Study in Astronautical Engineering (V-V)
Directed advanced study in Astronautical Engineering on a subject
of mutual interest to student and staff member after most of a stu-
dent's electives have already been taken. May be repeated for credit
with a different topic. This course is graded on a Pass/Fail basis
only. Prerequisites: Consent of Department Chairman.

AES5810 Dissertation Research (0-8)

Dissertation research for doctoral studies. Required in the quarter
following advancement to candidacy and then continuously each
quarter until dissertation is approved by the Academic Council.

ME Courses

MEO0810 Thesis Research (0-8)
Every student conducting thesis research will enroll in this course.

MEO0820 Integrated Project (0-12)
Integrated project.

MEQ0951 MAE Seminars (No Credit) (0-1)

Lectures on subjects of current interest are presented by NPS facul-
ty and invited experts from other universities and government or
industrial activities. All ME students must register for this course
every quarter.

ME1000 Preparation for Professional Engineers Registra-
tion (3-0)

The course will cover the topics from the 8-hour Professional Ex-
amination given by the State of California for Professional Engi-
neer. Discussion will involve applicable engineering techniques,
including design and analysis of mechanical systems and compo-
nents. Prerequisites: Prior passage of Fundamentals of Engineering
(FE) Exam or consent of instructor. Graded on Pass/Fail basis
only.

ME2101 Engineering Thermodynamics (4-2)

A comprehensive coverage of the fundamental concepts of classical
thermodynamics, with insight toward microscopic phenomena.
The laws of thermodynamics. Equations of state. Thermodynamic
properties of substances. Entropy, irreversibility and availability.
Cycle analysis, gas-vapor mixtures, combustion. Prerequisites:

MA1115.



ME2201 Introduction to Fluid Mechanics (3-2)

Properties of fluids, hydrostatics and stability of floating and sub-
merged bodies. Fluid flow concepts and basic equations in steady
flows: mass, momentum, and energy considerations. Dimensional
analysis and dynamic similitude. Viscous effects and fluid re-

sistance. Drag and separated flow over simple bluff bodies. Prereq-
uisites: ME2503.

ME2501 Statics (3-0)

Forces and moments, particles and rigid bodies in equilibrium.
Simple structures, friction, first moments and centroids. Prerequi-
site: MA1115 (may be taken concurrently).

ME2502 Dynamics (4-1)

Kinematics and kinetics of particles and rigid bodies. Rectilinear,
plane curvilinear, and space curvilinear motion. Newton's laws of
motion. Work, energy, impulse and momentum, and impact. Plane
motion of rigid bodies. Relative motion in translating and rotating

frames of reference. Gyroscopic forces and motion. Prerequisite:
ME2501.

ME2503 Engineering Statics and Dynamics (5-0)

Forces and moments, equilibrium equations, statically indetermi-
nate objects, trusses, methods of joints and sections, centroids,
composites, rectilinear and plane curvilinear motion, absolute and
relative motion, work and energy, virtual work, impulse and mo-
mentum, impact, system of particles, rigid body motion, moving
frame, plane motion, fixed-axis rotation. Prerequisites: MA1115
(may be concurrent).

ME2601 Mechanics of Solids | (4-1)

Stress-strain. Plane stress and plane strain, principal stresses, max-
imum shear stress, thermal stress, Mohr's circle, axial loading, inde-
terminate members, pressure vessels, elastic torsion, indeterminate
torsion, shear moment diagram, elastic bending, beam deflection,

combined loading, theory of failure. Supporting laboratory work.
Prerequisites: ME2502 or ME2503 and MA1115 or equivalent.

ME2801 Introduction to Control Systems (Offered Jointly) (3-
2) Fall/Spring

This course presents classical analysis of feedback control systems
using basic principles in the frequency domain (Bode plots) and in
the s-domain (root locus). Performance criteria in the time domain
such as steady-state accuracy,

transient response specifications, and in the frequency domain such
as bandwidth and disturbance rejection are introduced. Simple
design applications using root locus and Bode plot techniques will
be addressed in the course. Laboratory experiments are designed to
expose the students to testing and evaluating mathematical models
of physical systems, using computer simulations and hardware im-
plementations.ME2801 and EC2300 are equivalent courses.
PREREQUISITES: AE2440/EC2440 and MA2121. This course
can be offered as an online course. Familiarity with the MATLAB

development environment is assumed.

ME3150 Heat Transfer (4-1)

Introduction to the various modes of heat transfer and their engi-
neering applications. Steady and unsteady conduction involving the
use of thermal circuit analogs, analytical, and numerical techniques.
Introduction to conservation of mass, momentum and energy. Ex-
ternal and internal forced convection fundamentals and correlation.
External natural convection. Boiling. Condensation. Heat exchang-
er analysis and design including a design project. Thermal radia-
tion. Prerequisites: ME2101, ME2201, and MA3132 (may be

taken concurrently).
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ME3201 Applied Fluid Mechanics (4-1)

Steady one-dimensional compressible flow. Fundamentals of ideal-
fluid flow, potential function, stream function. Analysis of viscous
flows, velocity distribution in laminar and turbulent flows, intro-
duction to the elements of the Navier-Stokes equations, solution of
classical viscious laminar flow problems. Applications to Naval
Engineering. Prerequisites: ME2101, ME2201, and MA3132

(may be taken concurrently).

ME3205 Missile Aerodynamics (4-1)

Potential flow, thin-airfoil and finite wing theories. Linearized
equations, Ackeret theory, Prandtl-Glauert transformations for
subsonic and supersonic wings. Planform effects. Flow about slen-
der bodies of revolution, viscous crossflow theory. Prerequisites:

ME3201.

ME3240 Marine Power and Propulsion (4-2)

This course provides an introduction to the basic principles of pow-
er and propulsion systems, with an emphasis on performance of
platforms and weapons for naval applications. The laws of thermo-
dynamics and fluid mechanics are applied to analyze and design of
components and systems. The thermodynamics of simple gas and
vapor cycles are presented, including the Otto, Diesel, Brayton and
Ranking cycles, and complex and combined cycles with intercool-
ing, reheat, regeneration and combined cycles. The aerothermody-
namics of compressors, combustors, turbines, heat exchangers,
inlets and nozzles are presented along with preliminary design
methods, such as meanline design of turbomachinery. Component
matching and engine operation of simple gas generators is treated.
Mechanical and structural design aspects of engine development are
presented. Propeller characteristics and propulsion/vehicle integra-
tion are presented. This course includes laboratories on gas tur-
bines, diesels and turbomachinery. Prerequisites: ME2101,
ME3201, ME3521, (ME3201 and ME3521 may be taken concur-
rently).

ME3410 Mechanical Engineering Instrumentation and
Measurement Lab (2-4)

Introduction to measurement systems, statistical analysis of data,
error analysis, uncertainty analysis, manipulation of data including
electrical readout and processing, data acquisition fundamentals and
Fourier decomposition and dynamic signals. Measurements of
temperature, pressure, velocity, flow rates. Energy balances, surface
temperature visualization, flow visualization. Measurement of mo-
tion using accelerometers and encoders. Measurement of strain and
force. Operational amplifiers, analog computers, filters. Prerequi-
sites: ME3611, ME2801, ME3150, ME3521 (ME3150 and
ME3521 may be taken concurrently).

ME3440 Engineering Analysis (4-0)

Rigorous formulation of engineering problems arising in a variety
of disciplines. Approximate methods of solution. Finite difference
methods. Introduction to finite element methods. Prerequisites:

ME2201, ME2502 or ME2503, and ME3611.

ME3450 Computational Methods in Mechanical Engineer-
ing (3-2)

The course introduces students to the basic methods of numerical
modeling for typical physical problems encountered in solid me-
chanics and the thermal/fluid sciences. Problems that can be solved
analytically will be chosen initially and solutions will be obtained by
appropriate discrete methods. Basic concepts in numerical meth-
ods, such as convergence, stability and accuracy, will be introduced.
Various computational tools will then be applied to more complex
problems, with emphasis on finite element and finite difference
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methods, finite volume techniques, boundary element methods and
gridless Lagrangian methods. Methods of modeling convective
non-linearities, such as upwind differencing and the Simpler meth-
od, will be introduced. Discussion and structural mechanics, inter-
nal and external fluid flows, and conduction and convection heat
transfer. Steady state, transient and eigenvalue problems will be
addressed. Prerequisites: ME3150, ME3201, ME3611.

ME3521 Mechanical Vibration (3-2)

Elements of analytical dynamics, free and forced response of single
degree and multi-degree of freedom systems. Dynamic response
using modal superposition method. Properties of stiffness and
inertia matrices, orthogonality of modal vectors, eigenvalue prob-
lem, modal truncation, vibration isolation and suppression. Vibra-
tion of bars, shafts, and beams. Supporting laboratory work. Pre-
requisites: ME2503, ME2601, MA2121 or equivalent (may be
taken concurrently).

ME3611 Mechanics of Solids Il (4-0)

Differential equations of bars, shafts and beams with Macauley
functions. Unsymmetric bending. Curved beams. Shear flow in
thin walled sections. Shear center. Torsion of thin walled open
sections. Thick walled cylinders. Energy including Castigliano and
unit dummy load methods for displacements. Statically indetermi-
nate systems including beams, frames, trusses, arches and combined
structures. Prerequisite: ME2601.

ME3711 Design of Machine Elements (4-1)

Design of representative machine elements with consideration
given to materials selection, tolerances, stress concentrations, fa-
tigue, factors of safety, reliability, and maintainability. Typical ele-
ments to be designed include fasteners, columns, shafts, journal
bearings, spur and helical gears, and clutches and brakes. In addi-
tion to traditional design using factors of safety against failure, par-
ticular emphasis is placed on design for specified reliability using
probabilistic design methods. Prerequisites: ME3611.

ME3712 Capstone Design (1-6)

Design teams apply integrated and systematic design processes to
real multifunctional and multidisciplinary problems in mechanical
systems.  Students develop process concepts, planning, design
methodology, material selection, manufacturing and engineering
analysis. Capstone design projects include projects provided by
industry partners as well as DoD sponsors. The scope of design
problems range across both engineering and non-engineering issues
in the integrated design process. Prerequisites: ME2801, ME3150,
ME3201, ME3450, ME3521, ME3711, MS3202, OS3104.

ME3720 Introduction to Unmanned Systems (3-2)

This course provides an overview of unmanned systems technology
and operations, including navigation, vehicle dynamics, power and
propulsion, communications, navigation, motion planning funda-
mentals. Operational and design considerations for single and
multi-vehicle operations are presented. Volume and weight limita-
tions on payload and range are covered as are energy and power
constraints. Prerequisites: Permission of instructor.

ME3750 Platform Survivability (4-0)

This course introduces the concepts and analytical tools used in
designing and testing survivable combat platforms and weapon
systems. The applications are to a broad range of platforms and
weapons, including submarines, surface ships, fixed and rotary wing
aircraft, cruise missiles, and satellites in a hostile (non-nuclear)
environment. The technology for increasing survivability and the
methodology for assessing the probability of surviving hostile envi-
ronments are presented. Topics covered include: current and future
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threat descriptions; the mission/threat analysis; combat analysis of
SEA, vulnerability reduction technology for the major systems and
subsystems; susceptibility reduction concepts, including stealth
vulnerability, susceptibility, and survivability assessment; and trade-
off methodology. Prerequisites: None.

ME3780 Introduction to Micro Electro Mechanical Systems
Design (3-3)

This is a class introducing students to Micro Electro Mechanical
Systems (MEMS). Topics include material considerations for
MEMS and microfabrication fundamentals; Surface, bulk and
non-silicon micromachining; forces and transduction; forces in
micro- nano- domains and actuation techniques. Case studies of
MEMS based microsensor, microactuator and microfluidic devices
will be discussed. The laboratory work includes computer aided
design (CAD) of MEMS devices and group design projects. Pre-
requisites: EC2200, or MS2201 or PH1322 or consent of instruc-

tor.

ME3801 Dynamics and Control of Marine and Autonomous
Vehicles | (3-2)

First part of the course develops 6DOF equations of motion of
marine and autonomous vehicles. Initially we discuss kinematics,
followed by vehicle dynamics and overview of forces and moments
acting on the marine/autonomous vehicles. Second part of the
course introduces basic concepts of linear systems analysis as well as
linear systems design using state-space techniques. All the examples
used in the second part of the course are based on the model of an
Autonomous Underwater Vehicle derived in the first part. The
course includes a lab that further illustrates the concepts developed
in class using hardware-in-the-loop simulation of an autonomous

vehicle. Prerequisite: ME2801.

ME4101 Advanced Thermodynamics (4-0)

This course reviews elementary definitions, concepts and laws of
thermodynamics and then extends these to cover general thermo-
dynamics, and advanced topics. The concepts of availability, exergy,
irreversibility, and general equilibrium conditions in single and
multi-component systems are presented. Ideal and non-ideal solu-
tions and chemical potential are treated along with an introduction
to statistical thermodynamics and non-equilibrium concepts such as
Osager's reciprocal relations. Prerequisites: ME2101.

ME4160 Applications of Heat Transfer (4-0)

Applications of heat transfer principles to engineering systems.
Design topics include heat exchangers (e.g., boilers, condensers,
coolers), cooling electronic components, heat pipes, solar collectors,
turbine blade cooling. Prerequisites: ME3150.

ME4161 Conduction Heat Transfer (4-0)
Steady-state heat conduction in multi-dimensions with and with-
out heat sources. Transient conduction. Numerical methods for

heat conduction. Mechanical Engineering applications. Prerequi-
sites: ME3150.

ME4162 Convection Heat Transfer (4-0)
Fundamental principles of forced and free convection. Laminar and
turbulent duct flows and external flows. Dimensionless correlations.
Heat transfer during phase changes. Heat exchanger analysis with
Mechanical Engineering applications. Prerequisites: ME3150,
ME3201, ME4220, or consent of instructor.

ME4163 Radiation Heat Transfer (4-0)

Basic laws and definitions. Radiation properties of surfaces. Radiant
interchange among diffusely emitting and reflecting surfaces. Ap-
plications and solutions of the equations of radiant interchange.



Radiant interchange through participating media. Combined con-
duction and radiation. Prerequisites: ME3150.

ME4202 Compressible and Hypersonic Flow (4-0)
One-dimensional, compressible flow is reviewed. Two-dimensional
and axis-symmetric supersonic of ideal gases. Oblique shocks and
expansion waves. General compressible flow equations. Potential
supersonic and conical flows. Compressible scaling and transonic
area ruling. Effects of very high velocity and low density. Hyper-
sonic flow. Mach number independence and equivalence principles.
Newtonian method. Blunt and slender body solutions. Real gas
behavior and effect on shock and boundary layers. Applications are
presented to satellite parasitic drag and re-entry flows. Prerequi-
sites: MIE3201 or consent of instructor.

ME4211 Applied Hydrodynamics (4-0)

Fundamental principles of hydrodynamics. Brief review of the
equations of motion and types of fluid motion. Standard potential
flows: source, sink, doublet, and vortex motion. Flow about two-
dimensional bodies. Flow about axisymmetric bodies. Added mass
of various bodies and the added-mass moment of inertia. Complex
variables approach to flow about two-dimensional bodies. Confor-
mal transformations. Flow about hydro and aerofoils. Special topics
such as dynamic response of submerged bodies, hydroelastic oscilla-
tions, etc. Course emphasizes the use of various numerical tech-
niques and the relationship between the predictions of hydrody-
namics and viscous flow methods. Prerequisites: ME3201.

ME4220 Viscous Flow (4-0)

Development of continuity and Navier-Stokes equations. Exact
solutions of steady and unsteady viscous flow problems. Develop-
ment of the boundary-layer equations. Similarity variables, numeri-
cal and integral techniques. Separation, boundary-layer control.
Time-dependent boundary layers. Origin and nature of turbulence,
phenomenological theories, calculation of turbulent flows with
emphasis on naval engineering applications, and numerical models
and CFD. Prerequisites: ME3201 and consent of instructor.

ME4225 Computational Fluid Dynamics and Heat Transfer
(3-2)

This course presents numerical solution of sets, of partial differen-
tial equations, that describe fluid flow and heat transfer. The gov-
erning equations for fluid dynamics are reviewed and turbulence
modeling is introduced. Discretization techniques are applied to
selected model equations and numerical methods are developed for
inviscid and viscous, compressible and incompressible flows. Indi-
vidual term projects include application of CFD to thesis research
and to current military problems. Prerequisites: ME3201 or
ME3450.

ME4231 Advanced Turbomachinery (3-2)

The underlying principles governing flow through and energy ex-
change in turbomachines are developed to provide a basis for un-
derstanding both design and advanced computational methods.
Key considerations and procedures followed in the design of new
aircraft engine fans, compressors and turbines are introduced. Lec-
tures are coordinated with experimental test experience at the Tur-
bopropulsion Laboratory. Prerequisites: ME3240.

ME4240 Advanced Topics in Fluid Dynamics (4-0)

Topics selected in accordance with the current interests of the stu-
dents and faculty. Examples include fluid-structure interactions,
cable strumming, wave forces on structures, free-streamline analysis

of jets, wakes, and cavities with emphasis on computational fluid
dynamics. Prerequisites: ME4220 and ME4211.
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ME4251 Engine Design and Integration (3-2)

The conceptual and preliminary component, subsystem, and sys-
tems design of military, or military related, airbreathing engines,
along with the integration of the engine in a platform, is experi-
enced within student design teams. The course is focused on a team
response for a Request-for-Proposal (RFP) for an engine meeting
specific requirements. Performance, cost, supportability, deploy-
ment, manufacturing, product quality and environmental consid-
erations may be included in the design process. The project draws

on all of the mechanical engineering disciplines. Prerequisites:
ME3240.

ME4420 Advanced Power and Propulsion (4-0)

This course presents an advanced treatment of power and propul-
sion topics, primarily for naval applications. Thermodynamic anal-
ysis of simple, advanced and complex cycles, such as combined and
augmented cycles (e.g., RACER and STIG) are presented along
with new and direct energy conversion concepts. Design integration
of single and multi-type (CODAG, CODOG, etc.) power and
propulsion systems with vehicles. Engine installation considera-
tions, including the design of auxiliary equipment and inlet/exhaust
systems, are presented. Design and current research topics in fluid
mechanics and rotordynamics of turbomachinery are presented.
Repair, condition-based maintenance and machinery operation,

including balance techniques, are discussed. Prerequisites:
ME3240.

ME4522 Finite Element Methods in Structural Dynamics (4-
0)

This course provides an introduction to the principles and methods
of computational structural dynamics and vibration analysis. Mod-
ern computational methods make use of the matrix structural mod-
els provided by finite element analysis. Therefore, this course pro-
vides an introduction to dynamic analysis using the finite element
method, and introduces concepts and methods in the calculation of
modal parameters, dynamic response via mode superposition, fre-
quency response, model reduction, and structural synthesis tech-
niques. Experimental modal identification techniques will be in-
troduced. Prerequisites: ME3521.

ME4525 Naval Ship Shock Design and Analysis (4-0)
Characteristics of underwater explosion phenomena, including the
shock wave, bubble behavior and bubble pulse loading, and bulk
cavitation. Surface ship/submarine bodily response to shock load-
ing. Application of shock spectra to component design. Dynamic
Design Analysis Method (DDAM) and applications to shipboard
equipment design. Fluid-Structure Interaction (FSI) analysis, in-
cluding Doubly Asymptotic Approximation (DAA) and surface
ship FSI. Current design requirements for shipboard equipment.
Prerequisites: ME3521 or equivalent.

ME4550 Random Vibrations and Spectral Analysis (3-2)

Engineering application of spectral analysis techniques to charac-
terize system responses under a random vibration environment.
Characteristics of physical random data and physical system re-
sponses. Application of probability concepts to random data and
response analysis. Correlation and spectral density functions.
Transmission of random vibration. System responses to sin-
gle/multiple random excitations. Failure due to random vibration.

Supporting laboratory work. Prerequisites: ME3521 or equivalent.

ME4612 Advanced Mechanics of Solids (4-0)

Selected topics from advanced mechanics of materials and elasticity.
Stress and strain tensors. Governing equations such as equations of
equilibrium, constitutive equations, kinematic equations and com-
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patibility equations. Two-dimensional elasticity problems in rec-
tangular and polar coordinate systems. Airy stress function and
semi-inverse technique. Energy methods with approximate solution
techniques including Rayleigh-Ritz method. Buckling of imperfect
columns. Introduction to plate and shell bending theory. Prerequi-
sites: ME3611.

ME4613 Finite Element Methods (4-0)

Introduction to the fundamental concepts of the finite element
method. Weighted residual methods and weak formulation. Ele-
ment discretization concept and shape functions. Generation of
element matrices and vectors, and their assembly into the matrix
equation. Application of boundary and initial conditions. Isopara-
metric elements and numerical integration techniques. Computer
programming and application to engineering problems such as
boundary value, initial value and eigenvalue problems. Prerequisites:
ME3611, ME3440 or equivalent or consent of instructor.

ME4620 Theory of Continuous Media (4-0)
Tensor analysis. Stress and strain tensors. Motion of continuum.

Energy and entropy. Constitutive equations. Applications to elas-
ticity and fluid dynamics. Prerequisites: ME3201 and ME3611.

ME4700 Weaponeering (3-2)

Describes and quantifies methods commonly used to predict the
probability of successfully attacking ground targets. Initial emphasis
is on air launched weapons, including guided and unguided bombs,
air-to-ground missiles, LGBs, rockets and guns. Course outlines
the various methodologies used in operational products used widely
in the USN, USAF and Marine Corps. Prerequisites: ME2502 or
MA2121, or equivalent. Some capability in MS Excel and
MATLAB, or permission of instructor.

ME4702 Engineering Systems Risk Benefit Analysis (3-2)
This course emphasizes three methodologies, Decision Analysis
(DA), Reliability and Probabilistic Risk Assessment (RPRA) and
Cost-Benefit Analysis (CBA). The course is designed to give stu-
dents an understanding of how these diverse topics can be applied
to decision making process of product design that must take into
consideration significant risk. The course will present and interprets
a framework for balancing risks and benefits to applicable situa-
tions. Typically these involve human safety, potential environmen-
tal effects, and large financial and technological uncertainties. Con-
cepts from CBA and RPRA are applied for real world problems
resulting in decision models that provide insight and understand-
ing, and consequently, leading to improved decisions. Same course
as 054010. Prerequisites: OS3104/EO4021 or equivalent course in
probability, or consent of instructor.

ME4703 Missile Flight and Control (4-1)

Static and dynamic stability and control; transient modes; configu-
ration determinants; subsonic, transonic, supersonic force and mo-
ment data for performance calculations with short and long-range
cruciform missiles and cruise missiles; acceleration, climb, ceiling,
range and agility in maneuvering trajectories. Principles of missile
guidance, including guidance control laws, and six degree-of-
freedom motion simulations. Additional topics are selected from
the following areas to address the general interests of the class:
advanced guidance laws, passive sensors, INS guidance, fire control
and tracking systems. Prerequisites: ME3205 and ME2801 or
equivalent.

ME4704 Missile Design (3-2)

Conceptual missile design methodology centered around a student
team design project, focused on a military need defined by a Re-
quest-for-Proposal. It stresses the application aerodynamics, pro-
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pulsion, flight mechanics, cost, supportability, stability and control
and provides the student with their application to design. Consid-
eration is given to trade-offs among propulsion requirements, air
loads, quality sensors, guidance laws, quality, controls, and structur-
al components. Prerequisites: =~ PREREQUISITE: ME3205,
ME4703 or equivalent, AE4452.

ME4731 Engineering Design Optimization (4-0)

Application of automated numerical optimization techniques to
design of engineering systems. Algorithms for solution of nonlinear
constrained design problems. Familiarization with available design
optimization programs. State-of-the-art applications. Solution of a
variety of design problems in mechanical engineering, using numer-
ical optimization techniques. Prerequisites: ME3450, ME3150,
ME3201, ME3611.

ME4751 Combat Survivability, Reliability, and systems
Safety Engineering (4-1)

This course provides the student with an understanding of the
essential elements in the study of survivability, reliability and sys-
tems safety engineering for military platforms including subma-
rines, surface ships, fixed-wing and rotary wing aircraft, as well as
missiles, unmanned vehicles and satellites. Technologies for in-
creasing survivability and methodologies for assessing the probabil-
ity of survival in a hostile (non-nuclear) environment from conven-
tional and directed energy weapons will be presented. Several in-
depth studies of the survivability various vehicles will give the stu-
dent practical knowledge in the design of battle-ready platforms
and weapons. An introduction to reliability and system safety engi-
neering examines system and subsystem failure in a non-hostile
environment. Safety analyses (hazard analysis, fault-tree analysis,
and component redundancy design), safety criteria and life cycle
considerations are presented with applications to aircraft mainte-
nance, repair and retirement strategies, along with the mathemati-
cal foundations of statistical sampling, set theory, probability mod-
eling and probability distribution functions. Prerequisites: Consent
of instructor.

ME4753 Risk Analysis and Management for Engineering
Systems (3-2)

This course covers three areas in the risk field - Qualitative Risk
Analysis, Quantitative Risk Analysis, and Decision Risk Analysis.
Qualitative Risk Analysis presents techniques for risk identifica-
tion/evaluation, risk handling, risk monitoring and risk manage-
ment. Quantitative Risk Analysis includes Probabilistic Risk As-
sessment (RPRA) of system performance and project cost/schedule.
Decision Risk Analysis gives the students an understanding of how
to apply risk and cost benefit techniques in decision making when
one must deal with significant risk or uncertainty. The course will
present a framework for balancing risks and benefits to applicable
situations. Typically these involve human safety, potential envi-
ronmental effects, and large financial and technological uncertain-
ties. Concepts are applied toward representative problems resulting
in risk and decision models that provide insight and understanding,
and consequently lead to more successful projects/programs with
better system performance within cost and schedule. This is the
same course as SE4353. Prerequisites: OS3180/0S3104, or
equivalent graduate level course in probability, or consent of the
instructor.

ME4780 Micro Electro Mechanical Systems (MEMS) Design

Il (2-4)

Same as EC4280 and PH4280. This is the second course in Micro
Electro Mechanical Systems (MEMS) Design. This course will

expose students to advanced topics on material considerations for



MEMS, microfabrication techniques, forces in the micro- and
nano- domains, and circuits and systems issues. Case studies of
MEMS based microsensors, microactuators and microfluidic devic-
es will be discussed. The laboratory work includes computer aided
design (CAD) and characterization of existing MEMS devices.
The grades will be based on exams, lab projects, and a group design
project. Prerequisites ME/EC/PH3280 or ME3780 or consent of
instructor.

ME4811 Autonomous Systems and Vehicle Control Il (3-2)

Multivariable analysis and control concepts for MIMO systems.
State Observers. Disturbances and tracking systems. Linear Opti-
mal Control. The linear Quadratic Gaussian compensator. Intro-

duction to non-linear system analysis. Limit cycle behavior. Prereq-
uisites: ME3801.

ME4812 Fluid Power Control (3-2)

Fluids and fluid flows in high-performance actuators and control-
lers. Power flow and fluid power elements, valve and pump control,
linear and rotary motion. State space descriptions. Design of elec-
tro-hydraulic position and velocity control servo-mechanisms for

high performance with stability. Prerequisite: ME3801.
ME4821 Marine Navigation (3-2)

This course presents the fundamentals of inertial navigation, prin-
ciples of inertial accelerometers, and gyroscopes. Derivation of
gimbaled and strapdown navigation equations and corresponding
error analysis. Navigation using external navigation aids (navaids):
LORAN, TACAN, and GPS. Introduction to Kalman filtering as
a means of integrating data from navaids and inertial sensors. Pre-
requisite: ME3801.

ME4822 Guidance Navigation and Control of Marine Sys-
tems (3-2)

This course takes students through each stage involved in the de-
sign, modeling and testing of a guidance, navigation and control
(GNC) system. Students are asked to choose a marine system such
as an AUV, model its dynamics on a nonlinear simulation package
such as SIMULINK and then design a GNC system for this sys-
tem. The design is to be tested on SIMULINK or a similar plat-
form. Course notes and labs cover all the relevant material. Prereq-
uisites: ME4801 or consent of instructor.

ME4823 Cooperative Control of Multiple Marine Autono-
mous Vehicles (4-0)

This course covers selected topics on trajectory generation and con-
trol of multiple marine autonomous vehicles. First part of the
course addresses techniques for real-time trajectory generation for
multiple marine vehicles. This is followed by introduction to alge-
braic graph theory as a way to model network topology constraints.
Using algebraic graph theory formalism Agreement and Consensus
problems in cooperative control of multiple autonomous vehicles
are discussed, followed by their application to cooperative path
following control of multiple autonomous vehicles. Lastly, the
course covers topics suggested by the students, time permitting.

Prerequisites: ME3201, ME3801 or permission of instructor.

ME4825 Marine Propulsion Control (3-2)

Introduction to dynamic propulsion systems modeling and analysis
methods. Control design specifications and design strategies. In-
troduction to modern control design theory and multivariable
methods. Theory and applications of optimal control and discrete-
time control systems. Case studies of current naval propulsion con-
trol systems. Prerequisites: ME3801, MEE3240 (may be taken con-
currently), and MA3132.
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ME4901 Advanced Topics in Mechanical (Aerospace) Engi-
neering (V-V)

Advanced study in Mechanical (Aerospace) Engineering generally
on a subject not covered in existing courses. May be repeated for
credit with a different topic. This course number should be used to
initiate new advanced courses. Prerequisite: Permission of Depart-
ment Chairman and instructor. This course may not be taken on a

Pass/Fail Basis.

ME4902 Directed Study in Mechanical (Aerospace) Engi-
neering (V-V)

Directed advanced study in Mechanical (Aerospace) Engineering
on a subject of mutual interest to student and faculty member after
most of a student's electives have already been taken. This is typi-
cally a "Reading” course directed by a faculty member. This course
may be repeated for credit with a different topic. Prerequisite: Per-
mission of Department Chairman and instructor. Graded on

Pass/Fail basis only.

MES5805 Dissertation Proposal Preparation (0-8) As Re-
quired

Dissertation preparation for doctoral students. Available in the
quarter following completion of coursework and then continuously
each quarter until advancement to candidacy is approved by the
Academic Council.

MES5810 Dissertation Research (0-8)

Dissertation research for doctoral studies. Required in the quarter
following advancement to candidacy and then continuously each
quarter until dissertation is approved by the Academic Council.

MS Courses

MS2201 Introduction to Materials Science and Engineering
(3-2)

This is a first course in Materials Science and Engineering and
emphasizes the basic principles of microstructure-property relation-
ships in materials of engineering and naval relevance. Topics in-
clude crystalline structure and bonding, defects, thermodynamics
and kinetics of reactions in solids, deformation, strengthening
mechanisms and heat treatment. Students will acquire a working
vocabulary and conceptual understanding necessary for advance
study and for communication with materials experts. Prerequisites:
Undergraduate courses in calculus, physics and chemistry.

MS3202 Properties, Performance and Failure of Engineer-
ing Materials (3-2)

The purpose of this course is to advance the students' understand-
ing of the fundamentals of materials science, while putting that
understanding in the context of the behavior of materials in engi-
neering applications. Contemporary developments in engineering
materials such as composites, ceramics and polymers are consid-
ered, as well as traditional engineering alloys such as steels and
aluminum alloys. Performance and failure histories of materials in
service will be studied, as well as conventional textbook subjects.
Examples pertinent to Naval, Aero and Combat Systems Science
are emphasized. Topics include mechanical properties, fracture,
fatigue, failure analysis and corrosion. Prerequisites: MS2201 or
equivalent or consent of instructor.

MS3203 Structural Failure, Fracture and Fatigue (3-2)

Theories of yield and fracture for aircraft design limit loads and
ultimate loads; stress-life and strain-life fatigue theories of crack
initiation in aircraft structures subjected to realistic flight load spec-
tra, using Neuber's approximation and incorporating the Miner
concept of cumulative damage. Fatigue crack propagation concepts
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and Navy methods of fleet structural fatigue tracking and monitor-
ing. Prerequisites: MS3202, ME2601.

MS3214 Intermediate Materials Science and Engineering
(4-0)

The purpose of this course is to provide a bridge between the intro-
ductory courses in materials science, MS2201 and MS3202, and
the 4000 level elective courses in materials science. The emphasis is
on a deepening of understanding of basic principles which govern
the behavior of solid materials. Principles of physical metallurgy
and the physics of materials will be considered in detail. Topics
include thermodynamics of solids, electronic structure of alloys,
lattice stability, phase equilibria, diffusion, dislocation theory, de-
formation mechanisms and an introduction to the kinetics of phase
transformations. The course is intended to show how the applica-
tion of basic principles leads to clearer understanding and control of
the behavior and properties of contemporary materials. Prerequi-
sites: M S2201 and MS3202 or equivalent or consent of instructor.

MS3304 Corrosion and Marine Environmental Deterioration
(3-2)

The fundamentals of corrosion science and the practice of corrosion
engineering are discussed. The objectives include an appreciation of
the varied causes, mechanisms and effects of corrosion. Fundamen-
tal topics such as basic electrochemistry, polarization and passivity
are covered. A primary goal of the course is the development of skill
in the recognition and prevention of a wide variety of types of cor-
rosion. Standard methods of corrosion control are discussed, in-
cluding cathodic protection, coatings, alloy selection and inhibitors.
Prerequisites: MS2201 or equivalent or consent of instructor.

MS3606 Introduction to Welding and Joining Metallurgy (3-
2)

Welding and joining are presented from the point of view of metal-
lurgy. Topics include the nature and applications of welding and
joining processes; the welding thermal cycle; metallurgical effects of
the welding thermal cycle; welding and joining of steels, aluminum
alloys, stainless steels and heat-resistant alloys. Also, weldment
inspection and quality assurance are introduced. Prerequisites:

MS2201 and MS3202 or consent of instructor.

MS4215 Phase Transformations (3-2)

The mechanisms and kinetics of structural changes in solid materi-
als are considered in detail. A wide variety of transformation mech-
anisms are studied, including solidification, recrystallization, pre-
cipitation and martensitic transformation. The basic principles
which govern these reactions are developed, including principles of
nucleation and growth, diffusion and lattice distortion. The rele-
vance of various transformations to practical heat treatment, ther-
momechanical processing, and technological advances is discussed.
Microstructural recognition and methods of monitoring phase
transformations are included. Changes in properties which result
from phase transformations are given limited attention. Prerequi-
sites: MIS3214 or equivalent or consent of instructor.

MS4312 Characterization of Advanced Materials (3-2)

This course is structured to provide an insight into the various tools
available for advanced physical examination of engineering materi-
als. Topics covered include X-ray diffraction and optical, scanning,
transmission and scanning transmission electron microscopies.
Prerequisites: MS3202 or consent of instructor.

MS4410 Advanced Energy Materials (4-1)

The course was designed for military officers in situations where
they are either directly involved in the use of batteries, fuel cells, or
managing similar programs where such systems are designed, de-
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veloped, or procured. Given the Navy's historic use of battery tech-
nology in submarines and aboard other platforms, the course pro-
vides both scientific understanding of key electrochemical concepts
and expertise in evaluating energy storage technologies for military
application. The course gives an overview on existing energy con-
version and storage technologies, and provides a solid foundation in
electrochemistry and chemical engineering. Lectures cover im-
portant energy concepts in thermodynamics, electrokinetics, and
mass transport. The course then discusses the physics, chemistry,
material requirements, performance, and operational aspects of a
full range of energy conversation and storage technologies, includ-
ing, but not limited to, primary and secondary batteries, fuel cells,
supercapacitors, thermoelectric generators, photovoltaics, and bio-
fuels. The reforming of natural gas, ethanol, and other carbon-
based fuels into hydrogen for use in fuel cells will also be discussed,
along with solid-state, pressurized-gas, and cryogenic hydrogen
storage. Pertinent Navy-relevant examples are given, including the
application of lithium ion battery technologies to autonomous un-
derwater vehicles (AUVs), and use of fuel cell and solid-state hy-
drogen storage technologies in submarines with Air-Independent
Propulsion (AIP). Prerequisites: MS3304.

MS4811 Mechanical Behavior of Engineering Materials (4-
0)

The response of structural materials to stress is discussed, including
elastic and plastic deformation and fracture. Topics include elastic
response and the modules of elasticity; plasticity; deformation
mechanisms and dislocation theory; strengthening mechanisms;
and fatigue and fracture. Application to materials development is
also considered. Prerequisites: MS3202, and MS3214 or consent of

instructor.

MS4822 The Engineering and Science of Composite Mate-
rials (4-0)

This course focuses on the structure-property correlation in compo-
sites utilizing a multi-disciplinary approach, covering the areas of
materials science and engineering and solid mechanics. Emphasis
is given to the theoretical constitutive behavior at the micro- and
macro-levels, as well as on how such behavior can be altered by
processing and service variables. The course is divided into three
broad parts: (1) Theoretical predictions of composite properties; (2)
Materials issues (including processing) complicating accurate per-
formance prediction; and (3) Thermo-mechanical behavior in actu-
al service conditions. Prerequisites: ME3611, MS3202 or equiva-
lent.

MX Courses

MX2001 Introduction to Physics-Based Modeling and Simu-
lation (4-0)

This course is intended for DoD non-technical acquisition profes-
sionals who do not have engineering or science degrees so that they
can obtain a general understanding of key M&S capabilities neces-
sary for design, analysis, and maintenance of engineering systems.
The course will introduce basic concepts in the modeling of engi-
neering systems. The steps involved in the idealization of systems
to produce a "computable” model will be discussed. Examples will
involve structural, thermal, fluid, and electrical aspects. Fundamen-
tal physical quantities such as rates of change, (e.g. acceleration,
stress) and force will defined heuristically. The simulation of simple
physical processes (e.g. falling object) will described and simple
simulation algorithms will be described. No computer program-
ming is required. Spatial discretization, finite difference and finite
element methods will be introduced. This course may not be used



to fulfill ME/AE degree program requirements. Prerequisites:
None.

MX3001 Basic Engineering Concepts in Modeling & Simu-
lation I (4-0)

This course will provide introductory concepts of various engineer-
ing topics to DoD non-technical acquisition professionals who do
not have engineering or science degrees so that they can obtain a
general understanding of key M&S capabilities necessary for de-
sign, analysis, and maintenance of engineering systems. The topics
covered in the course include structural mechanics, shock & vibra-
tions, fluids, heat transfer & thermodynamics, dynamics and con-
trols, and materials and fabrication. Upon completion, students
should have basic understanding of the wide range of engineering
concepts that are essential for physics-based engineering modeling
and simulation. This course may not be used to fulfill ME/AE
degree program requirements. Prerequisite: MX2001.

MX3002 Overview of Computers, Weapons Platforms and
Electrical Systems (4-0)

This course will provide introductory concepts of various engineer-
ing topics to the DoD Modeling and Simulation workforce mem-
ber supporting Defense Acquisition so that they can obtain a gen-
eral understanding of key M&S capabilities necessary for design,
analysis, and maintenance of computers, weapons platforms, and
Electrical engineering systems. The topics covered in the course
include wave propagation, modeling and simulation approaches to
complex system design and assessment, fundamentals of computer
software and its limitations, basic concepts in electrical engineering
and electrical machinery, and the fundamental issues involved in
CA4ISR systems. Upon completion, students should have basic un-
derstanding of the wide range of engineering concepts that are
essential for physics-based engineering M&S. This course may not
be used to fulfill ME/AE degree program requirements. Prerequi-
sites: MX2001, MX3001.

MX4000 Selected Topics in the Application of Engineering
Modeling & Simulation (4-0)

This course provides the DoD acquisition professional with an
overview of how typical engineering modeling and simulation ap-
plications support the acquisition process. A systematic approach
will be used to demonstrate the function of physics based modeling
and simulation in the design, production, operation and mainte-
nance of complex systems. The course is broken into four general
topic areas that address specific engineering features related to land
vehicle systems, sea based systems, aviation systems and space-
satellite systems. Investigations into the feasibility, utility, and risk
of engineering modeling and simulation in each of these focus areas
will be highlighting through the use of engineering case studies.
Upon completion of this course, students should have a general
awareness of engineering modeling and simulation applications in
support of the acquisition lifecycle. This course may not be used to
fulfill ME/AE degree program requirements. Prerequisites:
MX2001, MX3001, MX3002.

TS Courses

TS3000 Electrical Power Engineering (3-2)

An overview of the principles, concepts and trade-offs which form
the foundation for shipboard electric power systems. The composi-
tion of electrical power systems for present and future Navy vessels
is presented. Theory necessary to understand interactions among
shipboard electric power system components is discussed. The
interactions between the electric power system and the various
types of loads is introduced. Prerequisites: None.
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TS3001 Fundamental Principles of Naval Architecture (3-2)
The geometry, hydrostatics and hydrodynamics of monohull and
other floating and submerged bodies; Froude similarity; wave and
skin friction resistance; powering determination. Longitudinal and
transverse stability of floating bodies. Hull girder strength. Intro-
duction to seakeeping and passive survivability principles. Prerequi-
sites: ME2201, ME2601 or consent of instructor.

TS3002 Principles of Ship Design and Case Studies (3-2)
Systems engineering in the design of complex systems; systems
architecture and interface engineering and the Navy design envi-
ronment. The systems development process, including need identi-
fication, requirements, feasibility determination, risk reduction,
contract and detailed design. The iterative, multilevel ship design
process, with affordability as a fundamental feature; modern ship
design and construction methods, systems engineering techniques
and tools. Case studies, ship design trends, design exercises and
illustrations. Prerequisites: TS3001.

TS3003 Naval Combat System Elements (3-2)

This course will cover combat system detection and engagement
elements. This includes radar, ESM, active and passive sonar, in-
frared, warheads, guns, missiles, torpedoes, fire control and coun-
termeasures. The emphasis will be on what the elements contribute
to a combat system, their basic principles of operation, their per-
formance limitations, and their interfaces with the rest of the com-
bat system. Details on specific elements and systems will be limited
to those needed to illustrate basic principles and interactions affect-
ing systems engineering. Prerequisites: ME2503, or equivalent or
consent of instructor.

TS4000 Naval Combat System Engineering (3-2)

Covers the definition and integration of naval combat systems.
The emphasis will be on how the various detection, engagement,
and control elements interact with each other and on how to com-
bine them into an efficient and survivable combat system. Also
addressed will be topside arrangements, signature reduction, readi-

ness assessment, embedded training, and support system interfaces.
Prerequisites: TS3000, TS3003.

TS4001 Integration of Naval Engineering Systems (3-2)

A system-oriented approach to integrating the principles of Naval
Architecture and Marine Engineering in the design of ship subsys-
tems. Lectures and projects exploring engineering design tools and
analysis methods to meet specified systems requirements are used.
Projects on hull, mechanical and electrical ship systems design are
emphasized. The impact of systems design on other systems and
subsystems and on the ship, including affordability, military effec-
tiveness and survivability at the whole ship level are considered.

Prerequisites: T'S3000, T'S3001, TS3002.
TS4002 Ship Design Integration (2-4)

The ship-impact of requirements/cost/performance tradeoffs with-
in technical and acquisition constraints. Conversion of broad mili-
tary requirements to mission-based ship requirements and specific
tasks resulting from those requirements. Exploration of alternative
methods of satisfying requirements, leading to combat systems
(payload) definition. Conduct of feasibility studies to investigate
whole-ship alternatives which meet requirements. Selection of a
best design approach. Design considerations for unusual ship types
and an assessment of future Navy ship and combat systems needs

and trends. Prerequisites: TS4001 and T'S4000.

TS4003 Total Ship Systems Engineering (2-4)
The design of a Naval vessel as a single engineering system satisfy-
ing mission requirements, with emphasis on affordability and sur-
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vivability. The interaction and interfacing of various subsystems
such as hull, propulsion, and combat systems will be explored
through a joint ship “preliminary design” project to produce a bal-
anced ship design based on the alternative chosen from feasibility
studies conducted in TS4002. Concepts of design optimization
within constraints. Prerequisites: TS4002.

Engineering Modeling and Simulation Certifi-
cate- Curriculum 279

Program Manager

Knox Millsaps

Watkins Hall, Room 338

(831) 656-3382, DSN 756-3382
millsaps@nps.edu

Brief Overview

The Engineering Modeling & Simulation certificate is
comprised of four courses (MX-2001, MX-3001, MX-
3002 and MX-4000). Upon completion of this certificate
program, students will be awarded a certificate of comple-
tion from the Naval Postgraduate School. The Engineer-
ing Modeling & Simulation Certificate program is target-
ed primarily at personnel in the DoD Acquisition Work-
force but has great benefit for all students who seek further
knowledge regarding the apphcatlon of physics-based
modeling and simulation in support of the acquisition

lifecycle.
Requirements for Entry

For entry, the student must have a baccalaureate degree
with a Minimum APC or 334.

Program Length
Four quarters.
Graduate Certificate Requirements

To earn the academic certificate students must pass all four
courses with a C+ (2.3 Quality Point Rating (QPR)) or
better in each course and an overall QPR of 3.0 or better.
Students earning grades below these standards will need to
retake the courses to bring their grades within standards or
they will be withdrawn from the program.

Required Courses

Quarter 1

MX2001 (4-0) Introduction to Physics- Based Model-
ing and Simulation

Quarter 2

MX3001 (4-0) Basic Engineering Concepts in Model-
ing & Simulation I

Quarter 3

MX3002 (4-0) Overview of Computers, Weapons Plat-

forms and Electrical Systems
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Quarter 4
MX4000 (4-0) Selected Topics in the Application of

Engineering Modeling & Simulation

Naval/Mechanical Engineering (Energy Focus)
- Curriculum 563

Program Officer

Michael Porter, CDR, USN
Code 74, Watkins Hall, Room 107A

(831) 656-2033, DSN 756-2033
maporter1@nps.edu

Academic Associate

Joshua H. Gordis, Ph.D.
Code ME/Go, Watkins Hall, Room 313

(831) 656-2866, DSN 756-2866
jgordis@nps.edu

Brief Overview

The objective of this program is to provide graduate educa-
tion, primarily in the field of Naval/Mechanical Engineer-
ing with a focus on Energy, including production, storage,
and use. This program is designed to produce graduates
with the technical competence to operate and maintain
modern warships and naval systems. It establishes a broad
background of basic engineering knowledge leading to
advanced studies in heat transfer, fluid mechanics, control
systems, solid mechanics and vibrations, material science,
energy production, storage and usage. The graduate will be
able to participate in technical aspects of naval systems
acquisition for technological advances in naval ships and
systems, particularly as they apply to energy. Through em-
phasis on the design aspect within the program, the gradu-
ate will be well prepared to apply these advances in tech-
nology to the warships of the future. An original research
project focusing on either Energy, Power and Propulsion
Systems or Energy Materials resulting in a satisfactory the-
sis is an integral part of the curriculum.

Requirements for Entry

A baccalaureate degree or its equ1va1ent is required, pref-
erably in an engineering d1sc1p11ne A minimum academic
profile code (APC) of 323 is required (334 with one quar-
ter refresher). This equates to a minimum grade point av-
erage of 2.20, with mathematics through differential and
integral calculus and one year of calculus-based physics as
non-waiverable requirements. The program is open to na-
val officers in the rank of LTJG through LCDR and
equivalent grade officers of other U.S. services and quali-
fied foreign military officers. DoD civilian employees and
DoD Contractors are also eligible.



Entry Date

Naval/Mechanical Engineering (Energy Specialty) is typi-
cally an eight-quarter program with preferred entry dates
in March or September. For further information contact
the Program Officer or the Academic Associate.

Degree

Requirements for the Master of Science in Mechanical
Engineering degree, which is an ABET EAC accredited
degree are met as a milestone en route to satisfying the
educational skill requirements of the curricular program.

Subspecialty

Completion of this curriculum qualifies an officer as a Na-
val/Mechanical Engineering Specialist with a subspecialty
code of 5603P. The curriculum sponsors are Naval Sea

Systems Command and Navy Energy Coordination Office.

Typical Course of Study

Quarter 0

MA1113 (4-0) Single Variable Calculus I

MA1114 (4-0) Single Variable Calculus I w/Matrix
Algebra

ME2501 (4-0) Engineering Statics

AE2440 (3-2) MATLAB

EN3000 (2-0) Defense Energy Seminar

Quarter 1

MA1115 (4-0) Multivariable Calculus

MA1116 (3-0) Vector Calculus

ME2502 (5-0)  Engineering Dynamics

ME2101 (4-2) Thermodynamics

NW3230 (4-0)  Maritime and Joint Strategic Planning
EN3000 (2-0) Defense Energy Seminar

Quarter 2

MA2043 (4-0) Linear Algebra

MA2121 (4-0) Differential Equations
ME2601 (4-1) Mechanics of Solids I
MS2201 (3-2) Materials Science
EN3000 (2-0) Defense Energy Seminar

Quarter 3

MA3132 (4-0) Partial Differential Equations
MA3232 (4-0) Numerical Analysis

ME3611 (4-0) Mechanics of Solids 11

ME2201 (3-2) Fluid Mechanics I

PH3700 (4-0)  Fundamentals of Energy Technology
EN3000 (2-0) Defense Energy Seminar

Quarter 4

EO2102 (4-2) Intro to Circuit & Power Systems
Analysis

ME3521 (3-2) Mechanical Vibrations

ME3201 (4-1) Applied Fluid Mechanics

ME3150 (4-1) Heat Transfer

0S3007 (4-1)  Operations Research for Energy Sys-
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tems Analysis

EN3000 (2-0) Defense Energy Seminar

Quarter 5

ME2801 (3-2) System Dynamics

ME3450 (3-2) Computational Methods in Mechani-
cal Engineering

ME3711 (4-1) Machine Design

MS3202 (3-2) Failure Analysis and Prevention

EN3000 (2-0) Defense Energy Seminar

Quarter 6

ME3240 (4-2) Marine Power and Propulsion

ME3712 (4-2) Systems Design

ME3801 (3-2) Dynamics and Control of Marine and
Autonomous Vehicles I

ME4XXX  (V-V)  Energy Specialization Elective

EN3000 (2-0) Defense Energy Seminar

Quarter 7

ME0810 (0-8) Thesis Research (Energy)

ME0810 (0-8) Thesis Research (Energy)

ME4XXX  (V-V)  Energy Specialization Elective

MS3304 (3-2) Corrosion (can substitute MS3606
Welding)

EN3000 (2-0) Defense Energy Seminar

Quarter 8

MEO0810 (0-8) Thesis Research

MEO0810 (0-8) Thesis Research

TS3001 (3-2) Naval Architecture

ME4XXX  (V-V)  Energy Specialization Elective
EN3000 (2-0) Defense Energy Seminar

Naval/Mechanical Engineering - Curriculum
570

Program Officer

Michael Porter, CDR, USN
Code 74, Watkins Hall, Room 107A

(831) 656-2033, DSN 756-2033
maporter1@nps.edu

Academic Associate

Joshua H. Gordis, Ph.D.
Code ME/Go, Watkins Hall, Room 313

(831) 656-2866, DSN 756-2866
jgordis@nps.edu

Brief Overview

The objective of this program is to provide graduate educa-
tion, primarily in the field of Naval Mechanical Engineer-
ing, in order to produce graduates with the technical com-
petence to operate and maintain modern warships and na-
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val systems. It establishes a broad background of basic en-
gineering knowledge leading to advanced studies in heat
transfer, fluid mechanics, control systems, solid mechanics
and vibrations and material science. The graduate will be
able to participate in technical aspects of naval systems
acquisition for technological advances in naval ships and
systems. Through emphasis on the design aspect within
the program, the graduate will be well prepared to apply
these advances in technology to the warships of the future.
An original research project resulting in a finished thesis is
an integral part of the curriculum.

Requirements for Entry

A baccalaureate degree or its equivalent is required, prefer-
ably in an engineering discipline. A minimum academic
profile code (APC) of 323 is required (334 with one quar-
ter refresher). This equates to a minimum grade point av-
erage of 2.20, with mathematics through differential and
integral calculus and one year of calculus-based physics as
non-waiverable requirements. The program is open to na-
val officers in the rank of LTJG through LCDR in the
11XX/14XX community, equivalent grade officers of other
U.S. services and qualified foreign military officers. DoD

employees are also eligible.
Entry Date

Naval/Mechanical Engineering is typically an eight-quarter
program with preferred entry dates in January or June.
Refresher quarters are offered in March and September
and is recommended for non-engineering undergraduates
and those out of school greater than 5 years. Time in resi-
dence may be reduced by course validations depending on
the officer's specific academic background. If further in-
formation is needed, contact the Program Officer or the
Academic Associate.

Degree

Requirements for the Master of Science in Mechanical
Engineering degree are met as a milestone en route to sat-
isfying the educational skill requirements of the curricular
program.

Subspecialty

Completion of this curriculum qualifies an officer as a Na-
val/Mechanical Engineering Specialist with a subspecialty
code of 5601P. The curriculum sponsor is Naval Sea Sys-
tems Command. A limited number of particularly well
qualified students may be able to further their education
beyond the master's degree and seek the degree of Me-
chanical Engineer and a 5601N Subspecialty Codes.

Typical Subspecialty Billets

Upon award of the 5601P/5602P subspecialty code, the
officer becomes eligible for assignment to those billets
identified as requiring graduate education in Na-
val/Mechanical Engineering. Typical of these billets are
the following:
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Industrial Activities - Shipyard, SUPSHIP, Ship Repair
Facility, SIMA

Mechanical Engineering Instructor, USNA

Tender Repair Officer (Engineering Duty Officer)
Fleet/Type Commander Staff

Board of Inspection and Survey

Propulsion Examining Board

OPNAV/NAVSEA
Chief Engineer (Ships and Submarines)

Typical Course of Study

Quarter 1

MA1115 (4-0) Multivariable Calculus
MA1116 (3-0) Vector Calculus
ME2502 (4-1) Dynamics

MS2201 (3-2) Materials Science
NW3230 (4-2) Strategy & Policy

Quarter 2

MA2043 (4-0)
MA2121 (4-0)
ME2101 (4-1)
ME2201 (3-2)
ME2801 (3-2)

Matrix and Linear Algebra
Differential Equations
Mechanics of Solids
Materials Science

System Dynamics

Quarter 3

MA3132 (4-0)
MA3232 (4-1)
ME2601 (4-1)
ME3801 (3-2)

Partial Differential Equations
Numerical Analysis

Mechanics of Solids 1

Dynamics and Control of Marine and
Autonomous Vehicles I

Basic Electronics and Electrical Ma-
chines

EO2102 (4-2)

Quarter 4

ME3711 (4-1)
ME2201 (3-2)
MS3202 (3-2)

Machine Design
Introduction to Fluid Dynamics
Failure Analysis and Prevention

ME3611 (4-0) Mechanics of Solids 11
Quarter 5
ME3151 (4-1) Heat Transfer

ME3201 (4-1) Applied Fluid Mechanics

ME3712 (4-2) Systems Design
Quarter 6
MS3304 (3-2) Corrosion

ME0810 (0-8) Thesis Research
ME4XXX  (V-V)  Specialization Elective
ME4XXX  (V-V)  Specialization Elective

Quarter 7

MEO0810 (0-8) Thesis Research

TS3001 (3-2) Naval Architecture

ME3521 (3-2) Mechanical Vibrations
ME3240 (4-2) Marine Power and Propulsion



Quarter 8

MEO0810 (0-8) Thesis Research

MEO0810 (0-8) Thesis Research

ME3450 (3-2) Computational Methods in Mechani-
cal Engineering

ME4XXX  (V-V)  Elective

Total Ship Systems Engineering (Under De-
partment of Mechanical and Aerospace Engi-
neering)

Program Director

Jarema Didoszak
Code ME, Watkins Hall, Room 218B

(831) 656-2604, DSN 756-2604
jmdidosz@nps.edu

Total Ship Systems Engineering

The objective of this program is to provide a broad-based,
design-oriented education focusing on the warship as a
total engineering system, including hull, mechanical, elec-
trical and combat systems. The program is for selected
Naval/Mechanical Engineering, Electrical Engineering,
and Combat Systems Sciences and Engineering students
and is structured to lead to the MSME, MSEE, or MS in
Physics. Entry to the Total Ship Systems Engineering pro-
gram is through the standard 533, 570, 590, 591 curricula.

Entry Date

Total Ship Systems Engineering will generally fit as part of
an eight-or nine-quarter program, with T'SSE elective
commencing in October. The ease of accommodating
TSSE in a student's program is influenced by the student's
NPS entry quarter and undergraduate background and
performance. Individuals interested in the program should
explore the necessary course sequencing with the program
officer or academic associate as early as possible.

Subspecialty

Completion of this program will contribute toward the
graduates' subspecialty code within his/her designated cur-
riculum. The student will also receive the 5602P subspe-
cialty code for completion of the TSSE Program.

Typical Subspecialty Jobs

Upon award of the subspecialty code, a Naval officer would
be eligible for assignments typical of the Navy P-Code.
The expectation is that the combination of education and
experience would lead to individuals qualified for assign-
ment later in their career to more responsible positions in
systems design and acquisition in NAVSEA, SPAWAR
and OPNAYV, and as Program Managers.
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Quarter 1
ME2101
MA2121
ME2502
NW3230
AE2440

Quarter 2
MA2043
ME2601
MS2201

Quarter 3
ME2201
ME3611
MA3132

MA3232

Quarter 4
TS3001

ME3150
ME3201
EO2102
ME3521

Quarter 5
TS3000
ME2801
ME3711
MS3202

Quarter 6
SE3100
TS3003
ME3801

ME4XXX

Quarter 7
TS4000
TS4001

ME3450

ME4XXX

Quarter 8
TS4002
ME3240
MEO0810
MEO0810

Quarter 9
TS4003
MS3606

(4-2)
(4-0)
(4-1)
(4-0)
3-2)

(4-0)
(4-1)
(3-2)

3-2)
(4-0)
(4-0)

(4-1)

(3-2)

(4-1)
(4-1)
(4-2)
(3-2)

(3-2)
(3-2)
(4-1)
3-2)

(3-2)
(3-2)
(3-2)

(V-V)
(3-2)
(2-4)
(3-2)
(V-V)
(2-4)
(4-2)

(0-8)
(0-8)

(2-4)
(3-2)

Typical Course of Study

Thermodynamics
Differential Equations
Dynamics

Strategy & Policy

Intro to Digital Computation

Matrix and Linear Algebra
Mechanics of Solids I
Materials Science

Fluid Mechanics I
Mechanics of Solids 11
Partial Differential Equations and

Integral Transforms

Numerical Analysis

Fundamental Principles of Naval Ar-
chitecture

Heat Transfer

Applied Fluid Mechanics

Circuit and Power System Analysis
Mechanical Vibrations

Electrical Power Engineering

System Dynamics

Design of Machine Elements

Failure Analysis & Prevention

Fundamentals of Systems Engineering
Naval Combat System Elements
Dynamics and Control of Marine and
Autonomous Vehicles I

Specialization Elective

Naval Combat System Design
Design of Naval Engineering Subsys-
tems

Computational Methods in Mechani-
cal Engineering

Specialization Elective

Ship Design Integration
Marine Power and Propulsion
Thesis Research

Thesis Research

Total Ship Systems Engineering
Introduction to Welding and Joining
Metallurgy
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ME0810 (0-8) Thesis Research
ME0810 (0-8) Thesis Research

Educational Skill Requirements (ESR)
Naval/Mechanical Engineering - Curriculum 570
Subspecialty Code: 5601P

Officers entering into the Naval/Mechanical Engineering
curriculum will be offered the necessary preparatory level
courses to enable them to satisfy the equivalent of a bacca-
laureate degree in Mechanical Engineering. They shall
meet, as a minimum, the requirements set forth by the
Engineering Accreditation Commission of ABET. At the
graduate level, the officer will acquire the competence to
participate in technical aspects of naval systems research,
design, development, maintenance and acquisition. The
background to deal with future advances is gained through
the emphasis on design and a combination of the core pro-
gram requirements, specialization and thesis research. In
pursuit of the above, the goal is for each officer to acquire a
senior/upper division level physical and analytical under-
standing of the topics below. It is recognized that all stu-
dents may not meet all ESRs, depending on individual
circumstances determined by the Program Officer and the
academic associate. However, each student will be exposed
to fundamentals in all ESR areas.

1. Thermodynamics and Heat Transfer: Fundamentals of
thermodynamics and heat transfer with applications to
all marine engineering power cycles, as well as propul-
sion and auxiliary system cycle analysis and design.

2. Fluid Mechanics: Compressible and incompressible
flow, both viscous and inviscid, with emphasis on pro-
pellers, cavitation, and design of shipboard fluid systems
(e.g., fluid machinery, pumps, turbo-machinery).

3. Dynamics and Control: Kinematics and dynamics of par-
ticle, rigid-body and multi-body mechanical systems.
Modeling and simulation of engineering systems with
mechanical, electrical and hydraulic components. Feed-
back control concepts, both frequency response and
time domain, with applications to the design of compo-
nent, platform, and weapon systems. Control of systems
with continuous, discrete and combined logic states.
Navigation and control for single and network-centric
systems. Design of intelligent systems for machinery
monitoring and automation, as well as autonomous ve-
hicle operations.

4. Structural Mechanics and Vibration: Statically determi-
nant and indeterminate structural analysis, stress/strain
analysis, buckling and fatigue. Shock and vibration re-
sponse of marine structures, including surface ships and
submarines.

5. Materials and Fabrication: Metallurgical processes and
transformations; analytical approach to failure of mate-
rials in Naval Engineering use and a basic understand-
ing of the materials technology associated with welding
and marine corrosion; an introduction to the developing
fields of composites and superconducting materials.
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6. Computers: A basic understanding of computer system
architecture, operating systems (such as UNIX), net-
working and introduction to engineering software de-
sign. Practical experience of structured programming
languages (such as FORTRAN, C), and the use of in-
tegrated design tools for computational and symbolic
manipulation (such as MATLAB and Maple). Use and
application of mainframe, workstation and personal
computers for the solution of naval engineering design
and analysis tasks. Exposure to finite element and finite
difference tools and techniques, with application to the
thermo-fluid and structural mechanics/dynamics areas,
including experience with representative software pack-
ages.

7. Mathematics: Sufficient mathematics, including inte-
gral transforms and numerical analysis, to achieve the
desired graduate education.

8. Design/Synthesis: Design synthesis and introduction to
optimization techniques, with emphasis on the design
of mechanical subsystems and their integration into the
ship system.

9. Electrical Engineering: Electromagnetic and circuit the-
ories, DC circuits, steady-state AC circuits, methods of
circuit analysis, including Laplace transforms. Expo-
sure to the construction and operating characteristics of
rotating machinery, static converters, and power distri-
bution systems and multiphased circuits.

10.Naval Architecture: Fundamentals of naval architecture
including the geometry, hydrostatics and hydrodynam-
ics of monohull floating and submerged structures.
Wave and skin friction analysis, power requirements of
particular designs. Longitudinal and transverse stability
of floating and submerged bodies, hull girder strength
requirements. Introduction to sea keeping and surviva-
bility principles.

11.Specialization: Through additional graduate level cours-
es and their associated prerequisites, each officer will al-
so acquire technical competence in one or more of the
following areas: thermal/fluid sciences, solid and struc-
tural mechanics, dynamics and controls, material sci-
ence, or total ship systems engineering.

12.Joint and Maritime Strategic Planning: American and
world military history and joint and maritime planning,
including the origins and evolution of national and al-
lied strategy; current American and allied military strat-
egies which address the entire spectrum of conflict; the
U.S. maritime component of national military strategy;
the organizational structure of the U.S. defense estab-
lishment; the role of the commanders of unified and
specified commands in strategic planning, the process
of strategic planning; joint and service doctrine, and the
roles and missions of each in meeting national strategy.

13.Thesis: The graduate will demonstrate the ability to
conduct independent research in the area of Na-
val/Mechanical Engineering, and proficiency in pre-
senting the results in writing and orally by means of a
thesis and command-oriented briefing appropriate to
this curriculum.



Naval Reactors-Mechanical/Electrical Engi-
neering Program - Curriculum 571

Primary Consultant

Ms. Stephanie Covington

Director, Management and Administration

Naval Sea Systems Command

NAVSEA 08B-MA Attn S. Covington
1240 Isaac Hull Ave SE Stop 8015
Washington Navy Yard, DC 20376-8015

(202) 781-6219
Academic Associate for Electrical Engineering

Monique P. Fargues, Ph.D.
Code EC/Fa, Spanagel Hall, Room 456

(831) 656-2859, DSN 756-2859
fargues@nps.edu

Academic Associate for Mechanical Engineering

Joshua H. Gordis, Ph.D.
Code ME/Go, Watkins Hall, Room 313

(831) 656-2866, DSN 756-2866, FAX (831) 656-2238
jgordis@nps.edu

Brief Overview

The objective of this special program is to provide both
naval officers and civilian employees of Naval Reactors
(NR), an advanced education leading to a Master of Sci-
ence in Engineering Science with major in either Mechan-
ical or Electrical Engineering. This is a non-thesis program
for individuals who work as engineers and who wish to
pursue a master's degree via Distance Learning. The pro-
gram sponsor is NAVSEA and the subject matter expert is
SEA-08.

Requirements for Entry

Entrance into this program is restricted to individuals who
have successfully completed the Bettis Reactor Engineer-
ing School (BRES). Further requirements include an Aca-
demic Profile Code of 121. All entrants must be nominat-
ed for the program by the designated program coordinator
and primary consultant for Naval Reactors. The nomina-
tion to the Director of Admissions must include original
transcripts of the student's undergraduate and BRES rec-
ords. The Director of Admissions will provide copies of all
records to the Academic Associate in Mechanical or Elec-
trical Engineering depending on the degree the student is
pursuing.
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Entry Date

Students usually enter this program at the beginning of
the academic quarter following completion of the BRES.
Application for entry is to be made through the program
coordinator and primary consultant for Naval Reactors.
The program is also available to civilian employees of Na-
val Reactors who have completed BRES. For further in-
formation, contact the Academic Associate, or the Primary
Consultant for this program.

Degree Requirements for Mechanical Engineering

The student must complete 20 hours of advanced graduate
level (ME4XXX) NPS courses. This requirement may be
met by completing a sequence of five courses via Distance
Learning in a program approved by the Chairman of the
Department of Mechanical and Aerospace Engineering.
There are two (2) technical tracks, one in the Fluids,
Thermal, and Propulsion area and the other in Solids,
Structures, and Vibrations. A minimum of four (4) of the
courses must be from one track or the other. This Master
of Science in Engineering Science (Major in Mechanical
Engineering) program may be completed in five academic
quarters following completion of BRES.

Degree Requirements for Electrical Engineering

The student must complete 28 hours of graduate level
(EC3XXX and EC4XXX) NPS courses. This requirement
may be met by completing a sequence of seven courses via
Distance Learning in a program approved by the Chair-
man of the Department of Electrical and Computer Engi-
neering. This Master of Science in Engineering Science
(Major in Electrical Engineering) program may be com-
pleted in seven academic quarters following completion of

BRES.
Credit for Completion of BRES

This program is designed to build upon the BRES courses
and the power plant design experience. The following
BRES courses are considered as integral to this program
and equivalent to 16 credit hours of ME3XXX level NPS

courses:

BRES 200 Mathematics

BRES 340 Applied Structural Mechanics

BRES 350 Heat Transfer and Fluid Flow

BRES 360 Reactor Dynamics, Control and Safeguards

In addition, BRES 370 Reactor and Power Plant Design

Project is considered partially in lieu of a thesis.

The NPS transcript will include 16 credits for the BRES
program. The Quality Point Rating (QPR) for the NPS
transcript will be computed based only on the NPS courses
completed by the student.

Subspecialty

Graduates of BRES earn a Navy Subspecialty Code of
5200, which applies to their reactor design training. This
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Naval Postgraduate School curriculum will not affect that
subspecialty code nor provide any additional subspecialty
code(s).

Typical Course of Study

Upon entry into the program students will typically enroll
in one course per quarter, to be taken via Distance Learn-
ing. All requirements must be completed within three cal-
endar years from entry. Students will select a program of

study from available courses and submit a program for ap-
proval by the Chairman of Mechanical or Electrical Engi-

neering.

ME4161 (4-0)  Conduction Heat Transfer

ME4162  (4-0)  Convection Heat Transfer

ME4220  (4-0)  Viscous Flow

ME4522  (4-0)  Finite Element Methods in Structural
Dynamics

ME4525  (4-0)  Ship Shock and Vibration

ME4550  (4-0) Random Vibrations and Spectral Analysis

ME4612  (4-0)  Advanced Solid Mechanics

ME4613 (4-0)  The Finite Element Method

ME4731 (4-0)  Engineering Optimization

Educational Skill Requirements (ESRs)
Reactors - Mechanical or Electrical Engineering
Program - Curriculum 571

Subspecialty Code: None

The ESRs required by Naval Reactors are met upon com-
pletion of the BRES. This is a degree program only, lead-
ing to the Master of Science in Engineering Science with
Major in Mechanical or Electrical Engineering.

Distance Learning Program in Mechanical En-
gineering for Nuclear Trained Officers - Curric-
ulum 572

Primary Consultant

Ms. Stephanie Covington

Director, Management and Administration

Naval Sea Systems Command
NAVSEA 08B-MA Attn S. Covington

1240 Isaac Hull Ave SE Stop 8015
Washington Navy Yard, DC 20376-8015

(202) 781-6219

Academic Associate

Joshua H. Gordis, Ph.D.
Code ME/Go, Watkins Hall, Room 313

(831) 656-2866, DSN 756-2866, FAX (831) 656-2238
jgordis@nps.edu
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NPS Distant Learning Office, PACNORWEST

2000 Thresher Ave., Room G-101
Silverdale, WA 98215

(360) 315-2803; FAX (360) 315-2516
msesmedl@nps.edu

Brief Overview

This special program provides the opportunity for nuclear
trained naval officers (those who have successfully com-
pleted Naval Nuclear Power School, Officers Course) to
obtain a Master of Science in Engineering Science with a
major in Mechanical Engineering - MSES(ME), while on
deployment. This is a non-thesis program, but a capstone
research or design project is required, along with a presen-
tation, which is generally done via VIT'C or Video. This is a
distance learning program, with content offered via two-
way video at the Trident Training Facility in Bangor, WA
or via streaming video, selected courses are available as
asynchronous packages, and other DL or resident courses
available through partner institutions, as described below.
For more information, see: www.nps.edu/mae/dl/nuc.

Requirements for Entry

Admission into this program is restricted to individuals
who have successfully completed the Officer's Course at
the Naval Nuclear Power School (NNPS). Further re-
quirements include a minimum Academic Profile Code of
323 and a B.S. in Engineering . All entrants must be nom-
inated by their commands. The nomination to the Director
of Admissions must include original transcripts of the stu-
dent's undergraduate records.

Entry Date

Students may enter this program in any quarter. However,
specific courses are subject to availability.

Degree Requirements for Mechanical Engineering

NPS courses may be taken via VI'C or streaming video, or
special asynchronous courses packages have been develop
so that this program may be completed while you are de-
ployed. In addition up to twelve (12) equivalent quarter-
credits can be obtained from a partner institution, which
currently include the University of Washington (UWa)
and Georgia Tech (GT). Graduate courses from GT/UWa
are generally considered to be ME4000 level equivalents.
The final two (2) quarters are devoted to a capstone re-
search or design project and presentation, and the student
must register for ME0810 during these quarters. A degree
plan must be submitted and pre-approved by the Chair-
man of the Department of Mechanical and Aerospace En-
gineering. This special program fully considers the 28.5
quarter credits earned in NNPS, and therefore none of
these credits may be used to fulfill the degree requirements.
This program may be completed in two (2) years.



Subspecialty

This is a degree program only and does not provide an

additional subspecialty code.
Typical Course of Study

Quarter 1

ME3201 (4-1)  Applied Fluid Mechanics (Asynchro-
nous)

Quarter 2

ME3150 (4-1) Heat Transfer (Asynchronous)

Quarter 3

ME4220 (4-0)  Viscous Flow (Asynchronous)

Quarter 4

ME4162 (4-0)  Convection Heat Transfer (Asynchro-
nous)

Quarter 5

ME4161 (4-0)  Conduction Heat Transfer (Asynchro-

nous)
Quarter 6

ME 4420  (4-0) Marine Power and Propulsion (Asyn-

chronous)

Quarter 7
MEO0810  (0-8)  Research/Design Paper

Quarter 8
MEO0810 (0-8) Research/Design Paper

U.S. Naval Test Pilot School/Mechanical &
Aerospace Engineering Program - Curriculum
613

Primary Consultant
Mr. John O’Connor
Chief of Academics

U.S. Naval Test Pilot School

22783 Cedar Point Rd., Unit 21

Naval Air Warfare Center Aircraft Division
Patuxent River, MD 20670-1160

(301) 757-5044

Academic Associate for Aerospace Engineering
Christopher M. Brophy, Ph.D.
Code MAE, Watkins Hall, Room 312

(831) 656-2699, DSN 756-2699
cmbrophy@nps.edu
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Program Officer
Christine McManus, CDR
Code 71, Bullard Hall, Room 203

(831) 656-7517, DSN 756-7517
cdmemanu@nps.edu

Program Coordinator
Stephen Frick
Bullard Hall, Room 207A

(831) 656-6275
snfrick@nps.edu

Brief Overview

The objective of this special program is to provide an op-
portunity for graduates of the U.S. Naval Test Pilot School
(USNTPS), who are trained in aircraft, rotorcraft, and
airborne systems flight test, to obtain a Master of Science
in Engineering Science with a major in Aerospace Engi-
neering — MSES(AE). This is a distance learning program
building upon the USNTPS academic and flight test in-
struction, with the student's USN'TPS final flight test pro-
ject and report serving in lieu of a thesis, and will provide
advanced aerospace engineering knowledge to the test pilot
and flight test engineer. NPS instruction will include ad-
vanced aerodynamics, aircraft structures, stability and con-
trol, and propulsion, and may also include systems engi-
neering, autonomous vehicles, and air vehicle survivability.
Instruction in flight system testing from the USNTPS as
well as advanced graduate education in aerospace engineer-
ing topics from the NPS will qualify graduates of this pro-
gram to participate in all technical aspects of naval air
weapon systems acquisition.

Requirements for Entry

Entrance into this program is restricted to graduates of the
U.S. Naval Test Pilot School (USNTPS) Main Curricu-
lum, currently a 48-week program. Further requirements
include an Academic Profile Code of 323. All entrants
must be nominated for the program by the designated pro-
gram coordinator and the primary consultant for US-
NTPS. The nomination to the Director of Admissions
must include official transcripts from all undergraduate and
graduate institutions attended plus USNTPS records. The
Director of Admissions will provide copies of all records to
the Academic Associate in Aerospace Engineering.

Entry Date

Students will enter this program during the Spring or Fall
NPS academic quarters, typically 3 months following their
graduation from USNTPS. Application for entry is to be
made through the program coordinator and primary con-
sultant for USNTPS. For further information, contact the
Academic Associate, Program Coordinator, or the Primary
Consultant for this program.
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Degree Requirements for Aerospace Engineering

The student must complete 24 credit hours of advanced
graduate level NPS (AE/ME/MS/SE 3000- and 4000-
level) courses, with a minimum of 12 of the 24 hours at the
4000-level. This requirement may be met by completing a
sequence of six courses via Distance Learning in a program
approved by the Chairman of the Department of Mechani-
cal and Aerospace Engineering. This Master of Science in
Engineering Science (Major in Aerospace Engineering)
program may be completed in six academic quarters fol-

lowing USNTPS graduation.

Credit for Completion of U.S. Naval Test Pilot School

This program is designed to build upon the USNTPS aca-
demic instruction and final flight test project and report.
The following USNTPS courses are considered as integral
to this program and equivalent to 6 credit hours of
ME/AE 3000- level and 8 credit hours of ME/AE 4000-

level NPS courses:

USNTPS MMS503
Analysis Techniques

USNTPS PP501 Thermodynamics

USNTPS PP801 Propulsion Systems

USNTPS  SC507 Airplane Stability and Control

USNTPS  SC604 Airplane Dynamics

USNTPS  SC502 Helicopter Rotor Systems

USNTPS AP501 Helicopter Performance and

Dynamic Systems

Aerodynamics
USNTPS  SC506 Helicopter Stability and Con-
trol

USNTPS  SY503 Airborne Navigation Systems
USNTPS  SY601 Airborne Electro-optical Sys-

tems

In addition, the USNTPS DT-II flight test project and
report is considered in lieu of a thesis. The NPS transcript
will include 14 credits for the USNTPS program. The
Quality Point Rating (QPR) for the NPS transcript will be
computed based only on the NPS courses completed by the
student.

Subspecialty

Graduates of USNTPS earn a Navy Subspecialty Code of
5403 which applies to their flight test training. This Naval
Postgraduate School curriculum will not affect that subspe-

cialty code nor provide any additional subspecialty code(s).
Typical Course of Study

Upon entry into the program students will typically enroll
in one course per quarter to be taken via distance learning.
All requirements must be completed within three calendar
years from entry. The program of study for each student
will be submitted for approval by the Chairman of Me-
chanical and Aerospace Engineering. A typical course
sequence would include:
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Core Courses:

AE4452 4-1 Advanced Missile Propulsion

ME3205 4-1 Missile Aerodynamics

ME3611 4-0 Mechanics of Solids 1T

ME4703 4-1 Missile Flight Dynamics and
Control

ME4704 3-2 Missile Design

Other Courses:

SE3100 3-2 Fundamentals of Systems En-
gineering

ME4751 4-1 Combat Survivability, Reliabil-

ity, and Systems Safety Engi-

neering

Educational Skill Requirements (ESRs)

USNTPS — Aerospace Engineering Program — Curriculum
613

Subspecialty Code: None

The ESRs required by the Naval Air Systems Command
are met upon graduation from USNTPS. This is a degree
program only, leading to the Master of Science in Engi-
neering Science with Major in Aerospace Engineering.

Department of Meteorology

Chairman

Wendell A. Nuss, Ph.D.
Code MR/Nu, Root Hall, Room 254

(831) 656-2308, DSN 756-2308

nuss@nps.edu

Associate Chairman, Research

Qing Wang, Ph.D.
Code MR/Qg, Root Hall, Room 231

(831) 656-7716, DSN 756-7716
qwang@nps.edu

Associate Chairman, Curricular Matters

Wendell A. Nuss, Ph.D.
Code MR/, Root Hall, Room 254

(831) 656-2308, DSN 756-2308

nuss@nps.edu

Hway-Jen Chen, Research Associate (2000); M.S., Universi-
ty of California - Los Angeles, 1993.

Philip A. Durkee, Professor (1984); Ph.D., Colorado State
University, 1984.

Paul A. Frederickson, Research Associate (1999); M.S.,
University of Maryland, 1989.



Eric A. Hendricks, Associate Professor (2015); Ph.D. Colo-
rado State, 2008.

Peter S. Guest, Research Professor (1992); Ph.D., Naval
Postgraduate School, 1992.

Patrick A. Harr, Professor (1989); M.S., Colorado State
University, 1978; Ph.D. Naval Postgraduate School, 1993.

Mary S. Jordan, Research Associate (1999); M.S., Naval
Postgraduate School, 1985.

Michael T. Montgomery, Professor (2006); Ph.D., Harvard,
1986.

James T. Murphree, Research Associate Professor (1991);
Ph.D., University of California at Davis, 1989.

Kurt E. Nielsen, Research Associate (1999); M.S., Universi-
ty of Oklahoma, 1988.

Wendell A. Nuss, Professor and Department Chair (1986);
Ph.D., University of Washington, 1986.

Qing Wang, Professor and Associate Chair for Research
(1995); Ph.D., Pennsylvania State University, 1993.

Professors Emeriti:

Chih-Pei Chang, Distinguished Professor Emeritus (1972);
Ph.D., University of Washington, 1972.

Kenneth L. Davidson, Professor Emeritus (1970); Ph.D.,
University of Michigan, 1970.

Russell L. Elsberry, Distinguished Professor Emeritus
(1968); Ph.D., Colorado State University, 1968.

Robert L. Haney, Professor Emeritus (1970); Ph.D., Uni-
versity of California at Los Angeles, 1971.

Robert J. Renard, Distinguished Professor Emeritus (1952);
Ph.D., Florida State University, 1970.

Carlyle H. Wash, Professor Emeritus (1980); Ph.D., Uni-
versity of Wisconsin, 1978.

Forest Williams, Senior Lecturer Emeritus (1975); M.S.,
Naval Postgraduate School, 1962; M.S., Massachusetts
Institute of Technology, 1972.

Roger T. Williams, Professor (1968); Ph.D., University of
California at Los Angeles, 1963.

*The year of joining the Naval Postgraduate School faculty
is indicated in parentheses.

Brief Overview

The Department of Meteorology's history dates back to
the 1940s when it was part of the Postgraduate Depart-
ment at the Naval Academy. The department's academic
function is interdisciplinary in nature in that it supports
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separate Master of Science Degree programs: Meteorology,
Meteorology and Physical Oceanography, and Oceanogra-
phy; and, provides courses for the Space Systems, Undersea
Warfare, Information/Electronic Warfare, and Joint
Command, Control, Communications, Computers and
Intelligence (C4I) curricula. Offerings in the Special Oper-

ations and Joint Warfare Analysis are under development.

Department academic strengths include air/ocean dynam-
ics and numerical modeling and prediction, structure and
dynamics of the atmospheric boundary layer, satellite re-
mote sensing and its applications and synoptic meteorolo-
gy, including analysis and prediction in tropical, mid-
latitude, and polar regions in both hemispheres. More than
forty courses are offered in meteorology, primarily at the
graduate level. The department has fourteen faculty (7 ten-
ure track, 7 non-tenure track, 2 military, and 7 emeritus),
with graduate student participation as research-team
members through the M.S. thesis and Ph.D. dissertation
process. The current areas of research concentration en-
compass numerical and analytic air/ocean modeling and
prediction, tropical meteorology (including monsoon circu-
lations and tropical cyclone dynamics and forecasting),
coastal meteorology and oceanography, climate dynamics,
marine boundary layer studies with emphasis on air/sea
interactions and electromagnetic/optic propagation, remote
sensing/satellite meteorology and a wide range of synoptic
studies (e.g., regional studies, maritime cyclogenesis, short
range forecasting, and numerical-model verification). The
Ph.D. program in the department is active with Navy of-
ficers, Air Force officers, DoD civilians and international
officers among its recent graduates.

Degree

A student is able to earn an academic degree listed below
while enrolled in Meteorology (Curriculum 372) and Me-
teorology and Oceanography (Curriculum 373).

Master of Science in Meteorology

Entrance to a program leading to a Master of Science in
Meteorology degree requires a baccalaureate degree with
completion of mathematics through differential and inte-
gral calculus and a minimum of one year of college physics.

The Master of Science in Meteorology degree requires
completion of:

1. Necessary prerequisite courses in mathematics (through
partial differential equations) and meteorology,

2. The sequence of core courses in the fields of dynamical,
numerical, physical and synoptic meteorology,

3. An approved selection of graduate elective courses,

4. An acceptable thesis.

The total number of quarter-hours in (2) and (3) above
must be at least 36. These 36 hours must include 18 quar-
ter-hours at the 4000 level in courses other than directed
study.
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Master of Science in Meteorology and Physical Oceanogra-
phy

Direct entrance to a program leading to the Master of Sci-
ence in Meteorology and Physical Oceanography degree
requires a baccalaureate degree in one of the physical sci-
ences, mathematics or engineering. This normally permits
the validation of a number of required undergraduate
courses such as physics, differential equations, linear alge-
bra, vector analysis, and various courses in meteorology
and/or oceanography which are prerequisites to the gradu-
ate program. These prerequisites may be taken at the Naval
Postgraduate School; however, in that event, the program
may be lengthened by one or more quarters.

The Master of Science in Meteorology and Physical

Oceanography degree requires completion of:

1. Necessary prerequisite courses in mathematics (through
partial differential equations), meteorology, and physi-
cal oceanography,

2. The sequence of core courses in the fields of dynamical,
numerical, physical and synoptic meteorology and
oceanography,

3. An approved selection of graduate elective courses in
meteorology and oceanography,

4. A significant educational experience in the field using
instruments.

5. An acceptable thesis on a topic approved by the de-

partment.

The total number of quarter-hours in (2) and (3) above
must be at least 48. These 48 hours must include 20 hours
at the 4000 level in courses other than directed study, and
they should show an approximate balance between the dis-
ciplines of meteorology and oceanography.

Dual Degree in Meteorology and Physical Oceanography
The Meteorology and Oceanography Departments have

adopted a policy to not recommend the award of dual mas-
ter's degrees in Meteorology and Physical Oceanography.

Doctor of Philosophy

The Ph.D. program is offered in the Department of Mete-
orology in the following areas of study: numerical weather
prediction, geophysical fluid dynamics, boundary-layer
meteorology, analysis of atmospheric systems and tropical
meteorology.

The requirements for the degree are grouped into three
categories: course work, research in conjunction with an
approved dissertation and examination in both the major
and, if elected, a minor field. The minor field is usually in
physical oceanography, mathematics or physics.

The Department of Meteorology also may require a pre-
liminary examination to show evidence of acceptability as a
doctoral student.
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Prospective students should consult with the Chairman of
the Department of Meteorology for further guidance re-
garding doctoral programs.

Laboratories

As described below, the department is served by four major
laboratory facilities: An interactive computer lab, a synop-
tic meteorology lab, a meteorological measurements lab,
and a tactical applications lab.

The Interactive Digital Environmental Analysis IDEA)
Laboratory, which is shared with Oceanography, provides
real-time acquisition and analysis of conventional and re-
motely-sensed data in support of the synoptic and physical
meteorology and oceanography programs. The laboratory
consists of 22 image analysis and graphics workstations.
The laboratory accesses real-time GOES, NOAA, Navy
(FNMOC), and DMSP data for use in instruction and

research.

The department has developed a modern Synoptic Analy-
sis and Forecasting Laboratory which receives environmen-
tal products and observations for instruction on the prepa-
ration of real-time weather analyses and forecasts. Fleet
Numerical Meteorology and Oceanography Center
(FNMOC) and the National Center for Environmental
Prediction (NCEP) weather analysis and forecast products
are received through a variety of channels that include
UNIDATA and the World-Wide Web. UNIX work-
stations and PC-based systems provide multiple software
capabilities for displaying, animating, and visualizing cur-
rent weather observations, satellite images, radar observa-
tions, and numerical model products obtained from

FNMOC, NCEP or generated locally.

The Marine Atmospheric Measurements Laboratory uti-
lizes in-situ and remote sensing instrumentation systems
for both teaching and research. Instrumentation includes:
A 404 MHz and 915 MHz Doppler radar wind profiler
with radio acoustic sounding system (RASS); rawinsonde
systems with GPS navigational aids; a laser ceilometer; and
a fully instrumented surface weather station. Access to oth-
er instrumentation (measuring turbulent fluxes, aerosols,
etc.), measuring platforms (research vessel, buoys, and re-
motely piloted aircraft) and data from a variety of net-
worked local measurement sites enables the laboratory to
provide near “real-time” data from the coastal region.

Meteorology Course Descriptions

MR Courses

MRO0O001 Meteorology and Oceanography Colloquium (0-1)
As Required

(No credit.) Departmental lecture series covering topics of current
interest by NPS and outside guest speakers. Graded pass/fail. Pre-

requisites: none.



MRR210 Refresher, Introduction to Meteorology/Lab (No
Credit) Meets last six weeks of quarter (4-2) As Required

An introductory course that treats the composition and structure of
the atmosphere, thermodynamic processes, forces and related
small- and large-scale motions, air masses fronts, tropical cyclones,
solar and terrestrial radiation, general circulation and weather fore-
casting. Additionally, laboratory periods are included to illustrate
lecture material, including surface and airways communication
codes, pressure and streamline/ isotach analyses, introduction to
mid-latitude and tropical analyses by the Navy Operational Global
Atmospheric Prediction System (NOGAPS) over oceanic regions,
plus satellite interpretation.

MRO0810 Thesis Research (0-8) As Required
Every student conducting thesis research will enroll in this course.

MR0999 Seminar in Meteorology (No Credit) (2-0) As Re-
quired

Students present results of thesis or other approved research inves-
tigation. Prerequisites: Concurrent preparation of thesis or other
acceptable research paper.

MR2020 Computer Computations in Air-Ocean Sciences (2-
2) As Required

Introduction to the programming languages, operating systems,
and computing facilities which METOC students use in MR and
OC courses. Laboratory assignments are elementary problems in
oceanography and meteorology. Prerequisites: Calculus and college
physics.

MR2200 Introduction to Meteorology (4-0) As Required

An introductory course that treats the composition and structure of
the atmosphere, thermodynamic processes, forces and related
small-and large-scale motions, air masses, fronts, tropical cyclones,
solar and terrestrial radiation, general circulation and weather fore-
casting. Prerequisites: Department approval.

MR2210 Introduction to Meteorology/Laboratory (4-2) As
Required

Same course as MR2200 plus laboratory periods illustrating lecture
material, including Navy Operational Global Atmospheric Predic-
tion System (NOGAPS) analysis over oceanic areas, plus satellite
imagery interpretation. Prerequisites: Department approval.

MR2230 Meteorology, Oceanography, and Military Opera-
tions (4-0) As Required

This course is an introduction to meteorology and oceanography
(METOC) from a military operations perspective. The course
examines the basic patterns and processes of the atmosphere and
ocean, and their impacts on the planning and conducts of military.

MR2262 Elements of Weather Forecasting (1-2) As Re-
quired

Survey of subjective and objective methods of atmospheric progno-
sis. Weather briefings illustrate applications of forecasting princi-
ples and use of satellite imagery. Prerequisites: MR3222, MR3230

or consent of instructor.

MR2416 Meteorology for Electronic Warfare (2-0) As Re-
quired

A survey of environmental factors affecting the propagation and
attenuation of electromagnetic waves. Synoptic and climatological
conditions associated with anomalous refraction are studied. Iono-
spheric phenomena associated with longer wavelength (Hf) propa-
gation. Layers associated with high aerosol concentration and opti-
cal turbulence are identified. Hands-on experience with existing
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environmental effects assessment models. Prerequisites: Differential
and integral calculus (may be taken concurrently).

MR2520 Survey of Air-Ocean Remote Sensing (3-0) As Re-
quired

Overview of systems for remote sensing of the atmosphere and
oceans from space, and operational applications. Prerequisites:
Undergraduate physics and calculus or consent of instructor.

MR3140 Probability and Statistics for Air-Ocean Science (3-
2) Summer/Winter

Basic probability and statistics, in the air-ocean science context with
emphasis on techniques of statistical data analysis. Histograms,
boxplots, empirical distributions and associated characteristics such
as moments and percentiles. Structure of a probability model, den-
sity distribution function, expectation and variance. Binomial, Pois-
son and Gaussian distributions. Conditional probability and inde-
pendence. Joint distributions, covariance and central limit theorem.
Standard tests of hypotheses and confidence intervals for both one-
and two-parameter situations. Regression analysis as related to least
squares estimation. Prerequisites: Calculus.

MR3150 Analysis of Air/Ocean Time Series (3-2) As Re-
quired

Analysis methods for atmospheric and oceanic time series. Fourier
transforms applied to linear systems and discrete data. Correlation
functions, power density spectra and cospectra. Optimal design of
air-ocean data networks. Laboratory work involves analysis of actu-
al atmospheric and oceanic time series using principles developed in
class. Prerequisites: A probability and statistics course.

MR3212 Polar Meteorology/Oceanography (4-0) As Re-
quired

Operational aspects of arctic and antarctic meteorology. Polar
oceanography. Sea-ice: amount, its seasonal distribution, melting
and freezing processes, physical and mechanical properties, drift
and predictions. Prerequisites: OC3240, MR3222 or consent of

instructor.

MR3220 Meteorological Analysis (4-0) As Required
Techniques of evaluation, interpretation and analysis of pressure,
wind, temperature and moisture data, including weather satellite
observations, with emphasis on the low and middle troposphere.
Synoptic models of extratropical vortices, waves and frontal sys-
tems, with emphasis on three-dimensional space structure and time
continuity, including isentropic surfaces and vertical cross-section
analysis. Introduction to analysis in the troposphere and low strato-
sphere, including daily exposure to Navy Operational Global At-
mospheric Prediction System (NOGAPS) analysis, and satellite
imagery interpretation. Prerequisites: MR3420 or MR3480,
MR/OC3321.

MR3222 Meteorological Analysis/Laboratory (4-3)
Spring/Fall

Same as MR3220, plus laboratory sessions in the IDEA lab on the
concepts considered in the lectures, with emphasis on the analysis
of the low and middle troposphere, streamline and isotach analysis

techniques, satellite interpretation, and vertical cross-section anal-
yses. Prerequisites: MR3420 or MR3480, MR/OC3321.

MR3230 Tropospheric and Stratospheric Meteorology (4-0)
As Required

Development and application of conceptual models of the evolution
of various tropospheric and stratospheric circulation systems. Extra-
tropical cyclones, jet streams and fronts are examined through ap-
plication of dynamical concepts with particular emphasis on aspects
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associated with the marine environment. Prerequisites: MR3222,

MR4322 (may be taken concurrently).

MR3234 Tropospheric and Stratospheric Meteorolo-
gy/Laboratory (4-4) Spring/Fall

Same as MR3230 plus laboratory sessions utilizing the IDEA Lab
to facilitate the physical understanding of dynamical relationships
inherent to the conceptual models of the various weather systems.
Exercises utilize various case studies including material from recent
marine cyclogenesis field experiments. Prerequisites: MR3222,
MR4322, (may be taken concurrently).

MR3240 Radar Meteorology (3-0) As Required
Principles of radar meteorology. Topics covered include radar sys-
tems, meteorological radar equation, doppler radar basics, propaga-

tion, attenuation, precipitation and velocity estimation, and charac-
teristic echoes. Prerequisites: MR3222 and MR3522.

MR3250 Tropical Meteorology (3-0) As Required

Structure and mechanisms of synoptic-scale wave disturbances,
cloud clusters, upper-tropospheric systems, the intertropical con-
vergence zone; structure, development and motion of tropical cy-
clones; monsoon circulations. Emphasis on analysis and energetics.
Prerequisites: MR4322 and MR3230 or MR3234 (may be taken

concurrently).

MR3252 Tropical Meteorology/Laboratory (3-4) Sum-
mer/Winter

Same as MR3250 plus laboratory sessions on analysis of tropical
systems emphasizing streamline and isotach analysis and incorpo-
rating aircraft and satellite observations. Exercises stress tropical
cyclone regimes. Satellite imagery is used as an analysis tool and
also in forecasting tropical cyclone intensity. A track forecasting
exercise provides an exposure to the use of various dynamic, clima-

tological and statistical forecast models. Prerequisites: MR4322 and
MR3230 or MR3234 (may be taken concurrently).

MR3260 Operational Atmospheric Prediction (3-0) As Re-
quired

Subjective and objective methods of atmospheric prognosis and
techniques for forecasting operationally-important weather ele-
ments from surface to 100 mb. Interpretation, use and systematic
errors of computer-generated products. Weather satellite briefs
and applications of forecasting principles to current situations. Pre-
requisites: MR3230, or MR3234; MR/OC4323 may be taken

concurrently.

MR3262 Operational Atmospheric Prediction/Laboratory
(3-5) Fall/Winter

Same as MR3260 plus laboratory sessions on the application of
lecture material. Also, practice in weather briefing, including diag-
nosis and forecasting of current weather briefing, including diagno-
sis and forecasting of current weather situations using weather sat-
ellite observations, and Fleet Numerical Oceanography Center and
National Meteorological Center products. Prerequisites: MR3230
or MR3234; MR/OC4323 may be taken concurrently.

MR3321 Air-Ocean Fluid Dynamics (4-0) Spring/Fall

A foundation course for studies of atmospheric and oceanographic
motions. The governing dynamical equations for rotating stratified
fluids are derived from fundamental physical laws. Topics include:
the continuum hypothesis, real and apparent forces, derivations and
applications of the governing equations, coordinate systems, scale
analysis, simple balanced flows, boundary conditions, thermal wind,
barotropic and baroclinic conditions, circulation, vorticity, and
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divergence. Prerequisites: Multivariable calculus and vectors; ordi-
nary differential equations (may be taken concurrently).

MR3413 Boundary Layer Meteorology (3-0) As Required
This course covers the basic concepts, description, and quantifica-
tion of the main features of the atmospheric boundary layer (ABL)
and atmospheric dispersion. The characteristics of turbulent flow
will be introduced at the beginning of the course followed by a
detailed discussion of the flux-profile relationship and the bulk
aerodynamics surface flux parameterization for the surface layer.
The course also covers the main features and dominant physical
processes in the stable, clear, and convective boundary layers and an
overview of the surface energy budget over various surface types.
For dispersion modeling, the basic concepts of dispersion modeling
and the Gaussian plume and puff models will be introduced. Dur-
ing the course, the statistical and dimensional analysis methods,
which are the main tools to analyze the ABL observational and
numerical modeling data, are introduced and used to reveal the
characteristics and structure of the ABL. Prerequisites: MR3222
and MR3480.

MR3419 Assessment of Atmospheric Factors in EM/EO
Propagation (2-1) As Required

The course addresses atmospheric parameters and their distribution
that affect propagation of electromagnetic and Electro-optical
(EM/EOQO) waves and describes their assessment with in situ and
satellite borne sensors. It relates propagation phenomena to wave-
length-dependent controlling atmospheric influences. Students
receive demonstrations of obtaining web-site available atmospheric
descriptions. There are demonstrations and exercises with comput-
er-based assessment codes that relate EM/EO propagation to
measured and predicted atmospheric properties: PROPHET (HF),
AREPS (UHF VHF-SHF), EOTDA&NOVAM (IR). Discus-
sions will occur on display/distribution of global atmospheric and
oceanic conditions supporting specific operational systems. Satellite
sensor retrieval procedures will be described and demonstrated.
Prerequisites: Curricula; Calculus based physics and math through
multivariable calculus; Enrollment in International Electronic War-
fare and Electronics/Communication.

MR3420 Atmospheric Thermodynamics (3-0) As Required
The physical variables; the equation of state; the first law of ther-
modynamics and its application to the atmosphere; meteorological
thermodynamic diagrams; adiabatic processes and potential tem-
peratures; moist air processes; hydrostatic equilibrium, vertical mo-
tion in the atmosphere, stability methods and criteria. Prerequisites:
Multivariable calculus.

MR3421 Cloud Physics (3-0) As Required
Basic principles of cloud and precipitation physics and application

to cloud formation and optical properties. Prerequisites: MR3420
or MR3480.

MR3445 Oceanic and Atmospheric Observational Systems
(2-2) As Required

Principles of measurement: sensors, data acquisition systems, cali-
bration, etc. Methods of measurement for thermodynamic and
dynamic variables in the ocean and atmosphere, including acoustics
and optics. Prerequisites: OC3230 and MR3420, MR/OC3150 or

consent of instructor.

MR3455 Measurement Systems for the Marine and Coastal
Atmospheric Boundary Layer (2-2) As Required

The course treats a broad spectrum of measurement techniques for
atmospheric dynamic and thermodynamic variables. Laboratory



sessions provide hands-on experience with various state-of-the-art
sensing systems, including NPS' Doppler Radar Wind Profiler.
Topics include sensor static and dynamic characteristics; calibra-
tion; in situ measurements of wind, pressure, temperature, humidi-
ty, aerosols and radiation on the surface, on balloon-borne sound-
ing systems and on aircraft; and surface-based remote sensing sys-
tems, including wind profilers, SODAR and LIDAR. Prerequi-
sites: MR3150 and MR3222 or consent of instructor.

MR3480 Atmospheric Thermodynamics and Radiative Pro-
cesses (4-1) Summer/Winter

The physical variables; the equation of state; the first law of ther-
modynamics and its application to the atmosphere; meteorological
thermodynamic diagrams; adiabatic processes and potential tem-
peratures; moist air process; hydrostatic equilibrium, vertical mo-
tion in the atmosphere, stability methods and criteria. Basic radia-
tive transfer including absorption and scattering by atmospheric
constituents; solar and terrestrial radiative heating; radiative energy
budgets; climate change; radiative effects of clouds and aerosols;
optical phenomena. Prerequisites: Single variable calculus.

MR3520 Remote Sensing of the Atmosphere and Ocean (4-
0) As Required

Principles of radiative transfer and satellite sensors and systems;
visual, infrared and microwave radiometry and radar systems; appli-
cation of satellite remotely-sensed data in the measurement of at-
mospheric and oceanic properties. Prerequisites: Undergraduate
physics and differential/integral calculus, ordinary differential equa-
tions and MR3480, or consent of instructor.

MR3522 Remote Sensing of the Atmosphere and
Ocean/Laboratory (4-2) Summer/Winter

Same as MR3520 plus laboratory sessions on the concepts consid-
ered in the lecture series. Prerequisites: Same as MR3520.

MR3540 Radiative Processes in the Atmosphere (3-0) As
Required

Applications of radiation theory to atmospheric energy budgets,
general circulation and anthropogenic climate changes. Radiational
imbalance at the surface leading to heat fluxes and temperature
changes in atmosphere and earth. Upper atmosphere phenomena
(ozonosphere and ionosphere). Radiative effects of clouds and aero-
sols, and optical phenomena. Prerequisites: MR3420, MR3520 or
MR3522.

MR3570 Operational Oceanography and Meteorology (2-4)
As Required

Experience in the field acquiring and analyzing oceanographic and
atmospheric data using state-of-the-art instrumentation. Integra-
tion of satellite remote sensing and other operational products with
in situ data. Includes survey of instrumentation, pre-cruise plan-
ning, operations the field and post-cruise analysis. Prerequisites:
0OC3240, MR3220, or consent of instructor.

MR3571 Operational Oceanography and Meteorology Lec-
ture (2-0) As Required

Introduction to the core oceanographic and atmospheric instru-
ments used in support of environmental monitoring and modeling.
Principles of instrument design and sampling protocols will be
covered. Emphasis will be placed on the capabilities and limitation
of autonomous platforms, on aircraft- and shore-based remote
sensing, and on the major systems in place to organize and distrib-
ute environmental data. A brief introduction to data assimilation
will be included to illustrate the critical link between observations
and oceanic and atmospheric circulation models. Prerequisite:
OC3230 or consent of instructor.
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MR3572 Operational Oceanography and Meteorology Lab
(0-4) As Required

This course is intended to insure a flexible hands-on experience
deploying equipment in a realistic environment. Students will be
required to design their individual field programs working with the
instructor and the curriculum's program officer. Approved pro-
grams include: 1) design and implementation of coastal ocean or
atmosphere sampling protocols using unmanned vehicles, 2) design
and implementation of monitoring plans for the surf zone or estua-
rine environments (in this case OC4210 may be taken as an alter-
native), 3) design and implementation of sampling protocols for the
atmosphere using fixed-location or aircraft-based sensors, 4) design
of and participation in upper-ocean or lower-atmosphere sampling
protocols at polar ice camps, and 5) design of and participation in
deep-water surveys onboard ocean-going research vessels using
NPS vessel time or faculty-mentored cruises of opportunity. Pre-
requisite: MR3571 (may be taken concurrently) or consent of in-
structor.

MR3610 Modern Climatology (4-0) Summer

An introduction to physical climatology and its applications. This
course examines Earth's climate system, especially major long-term
global and regional patterns, and the physical processes that create
them, with focus on the application of physical climatology to solve
operational DoD problems and analyze and forecast climate varia-
tions at intraseasonal and longer time scales. Emphasis placed on
support of military operations, past, present and future. Prerequi-
sites: MR2200, MR/OC3321 and MR3480.

MR4234 Advanced Topics in Mid-Latitude Weather Systems
(4-0) As Required

The course examines the classic conceptual models of mid-latitude
weather systems and their associated dynamics. From this classic
perspective, recent advances in our theoretical and observational
understanding of cyclones and fronts are examined to extend our
conceptual models of mid-latitude weather systems over a broad
range of scales. It is expected that students have a working
knowledge of the quasigeostrophic dynamics of cyclones, fronts,
and jet streaks as taught in MR3234 (Trop and Strat) and MR4322
(Dynamic Met) or their equivalents. Prerequisites: MR3234 and
MR4322 or similar undergraduate course on mid-latitude weather
systems.

MR4240 Coastal Meteorology (3-1) Spring

Mesoscale circulations of the coastal atmosphere are examined from
theoretical, observational, and model perspectives. Thermally-
driven  circulations, orographically-driven  circulations and
mesoscale circulations due to the interaction of synoptic-scale
weather systems with coastlines are studied to develop useful con-
ceptual models of coastal meteorological phenomena. Prerequisites:

MR4322, MR3234 taken concurrently or consent of instructor.

MR4241 Mesoscale Meteorology (3-0) As Required

Descriptive and physical understanding of subsynoptic-scale weath-
er systems including fronts, squall lines, mesoscale convective sys-
tems, tornadoes, etc., and their relation to the synoptic-scale envi-
ronment. Applications to short-range and local-area forecasting
utilizing satellite and numerical-model products relevant to
mesoscale weather phenomena. Prerequisites: MR3230, MR4322

with consent of instructor.

MR4242 Advanced Tropical Meteorology (3-0) As Required

Theories and observations of tropical motion systems. Equatorial
wave theory; stratospheric biennial oscillation; tropical intraseasonal
oscillations; monsoon circulations; tropospheric biennial oscillation;
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El Nino and Southern Oscillation; other climate variations. Tropi-
cal cyclone dynamics; influence of environmental flow on formation
and motion; advanced models and forecasting of tropical motion.
Emphases among these topics will depend on the interest of the
students. Prerequisites: MR3252 or consent of instructor.

MR4250 Atmospheric General Circulation (3-0) As Required
The observed circulation. Zonal mean and eddy motions. Balances
of momentum, heat and moisture. Energetics. Maintenance of
circulation. Zonally asymmetric circulations. Other selected topics
of the general circulation of the atmosphere. Prerequisites:
MR4322 and consent of instructor.

MR4262 Advanced Meteorological Prediction (3-2) As Re-
quired

The course requires previous weather forecast experience and covers
advanced forecasting topics. A sample of topics covered include
dust forecasting, orographic precipitation, mountain waves and
downslope winds, cold-air damming and coastal frontogenesis,
marine fog and stratus, ocean wind waves and swell, thunderstorms,
and others. The focus is on the mesoscale aspects of forecasting and
how to appropriately use observational and model tools for short-
range to longer range forecasts of these phenomena. Hands-on
practical forecast labs and briefings are used to demonstrate and
practice the theory and techniques covered in the lectures. Prereq-
uisites: Experience equivalent to completion of MR3262, MR3234
and MR3522.

MR4322 Dynamic Meteorology (4-0) Summer/Fall

Pressure coordinates, quasi-geostrophic scale analysis, perturbation
method; solutions of equations of motion for sound, gravity and
synoptic waves; baroclinic and barotropic instability; energetics;
geostrophic adjustment. Prerequisites: MR3420, MR/OC3321,
calculus and ordinary differential equations.

MR4323 Air and Ocean Numerical Prediction Systems (4-2)
Spring/Fall

Numerical models of atmospheric and oceanic phenomena. Major
components and sourcers of error for operational primitive equation
prediction systems. Data assimilation concepts, techniques, and
limitations. Finite difference, spectral, and finite element methods,
computational instability, and approximation error. Horizontal grid
variants, vertical coordinate systems, and factors affecting resolu-
tion. Overview of subgridscale processes and boundary conditions:
physical parameterizations of moisture and convection; land surface
models; air-ocean coupling; ocean surface forcing; topography and
bathymetry; hydrostatic and nonhydrostatic ocean models. Verifica-
tion methods and model output. Introduction to uncertainty, chaos,
and ensembles. Prerequisites: MR4322, OC4211, partial differen-
tial equation, MA3232 desirable.

MR4324 Ensemble Prediction Systems (2-2) As Required
Operational weather prediction is evolving from a deterministic
forecasting focus, based on single-solution numerical weather pre-
diction (NWP) output, to a focus on ensemble-based forecasting.
This course introduces the fundamentals of chaos theory (as the
scientific basis for ensemble forecasting), describes the behavior of
an ideal vs. a practical ensemble, and covers details of the various
components of an ensemble prediction system (EPS). The course
goal is to develop weather officers knowledgeable in EPS capabili-
ties, strengths, weaknesses, etc., so that the DOD can eftectively
incorporate the technology into its weather support process. Pre-
requisites: MR4323 or similar undergraduate course in numerical
weather prediction.
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MR4325 METOC for Warfighter Decision Making (3-2) Fall

This course introduces decision science in the context of utilizing
deterministic vs. stochastic meteorological and oceanographic fore-
casts to improve strategic, operational, and tactical planning. Vari-
ous aspects of generating, communicating, and applying stochastic
forecasts for optimal decision making under uncertainty are ex-

plored. Prerequisites: MR/OC3140 or similar course on statistics.
MR/OC4323 and MR4324 are recommended but not required.

MR4331 Advanced Geophysical Fluid Dynamics | (3-0) As
Required

Advanced topics in the dynamics of the atmosphere and the oceans
including scale analysis; geostrophic adjustment; dispersion, and
barotropic and baroclinic instabilities. Prerequisites: Consent of
instructor.

MR4332 Advanced Geophysical Fluid Dynamics Il (3-0) As
Required

Normal mode and baroclinic instability; frontogenesis; boundary
layer analysis with application; finite amplitude baroclinic waves;
symmetric instability. Prerequisites: Consent of instructor.

MR4413 Air-Sea Interaction (4-0) Summer/Winter
Fundamental concepts in turbulence. The atmospheric planetary
boundary layer, including surface layer and bulk formula for esti-
mating air-sea fluxes. The oceanic planetary boundary layer includ-
ing the dynamics of the well-mixed surface layer. Recent papers in
air-sea interaction. Prerequisites: MR/OC3150 and OC3240 or
MRA4322; or consent of instructor.

MR4414 Advanced Air/Sea Interaction (3-0) As Required
Advanced topics in the dynamics of the atmospheric and oceanic
planetary boundary layers. Prerequisites: MR/OC4413 or consent
of instructor.

MR4415 Atmospheric Turbulence (3-0) As Required
Approaches for defining the structure of the turbulent atmospheric
boundary layer. Review of statistical descriptions of atmospheric
turbulence; averaging, moments, joint moments, spectral represen-
tation. Equations for turbulent regime in a stratified, shear flow.
Scaling parameters and similarity theories for surface layer profiles,
spectra; Kolmogorov hypotheses, Monin-Obukhov similarity theo-
ry. Measurement of atmospheric turbulence. Examination of ob-
served spectra and scales of atmospheric turbulence. Prerequisites:
MR/OC3150 or consent of instructor.

MR4416 Atmospheric Factors in Electromagnetic and Opti-
cal Propagation (3-0) Summer

Principles of microwave and optical wave propagation in the at-
mosphere. Effects of surface and boundary layers on propagation:
refraction, scattering, attenuation, ducting, etc. Addresses existing

environmental  effects  assessment models.  Prerequisites:
MR/OC4413 or MR4415 (may be taken concurrently).

MR4520 Topics in Satellite Remote Sensing (3-0) As Re-
quired
Selected topics in the advanced application of satellite remote sens-

ing to the measurement of atmospheric and oceanic variables. Pre-
requisites: MR/OC3522.

MR4800 Advanced Topics in Meteorology (Variable Credit
1-0 to 4-0) (V-0) As Required

Advanced topics in various aspects of meteorology. Topics not
covered in regularly offered courses. The course may be repeated for
credit as topics change. Prerequisites: Consent of instructor and
Department Chairman.



MR4900 Directed Study in Meteorology (Variable Credit 1-0
to 4-0) Spring/Summer/Fall/Winter

Directed study of selected areas of meteorology to meet the needs
of the individual student. Prerequisites: Consent of instructor and
Department Chairman. Graded on Pass/Fail basis only.

MR5805 Dissertation Proposal Preparation (0-8) As Re-
quired

Dissertation preparation for doctoral students. Available in the
quarter following completion of coursework and then continuously
each quarter until advancement to candidacy is approved by the
Academic Council.

MR5810 Dissertation Research (0-8) As Required
Dissertation research for doctoral studies. Required in the quarter
following advancement to candidacy and then continuously each
quarter until dissertation is approved by the Academic Council.

Meteorology - Curriculum 372

Program Officer

Paula Travis, CDR, USN
Code 75, Spanagel Hall, Room 304

(831) 656-2045, DSN 756-2045
phtravis@nps.edu

Academic Associate

Wendell A. Nuss, Ph.D.
Code MR, Root Hall, Room 254

(831) 656-2308, DSN 756-2308
nuss@nps.edu

Brief Overview

This curriculum will provide qualified personnel with a
sound understanding of the science of meteorology. The
program is designed to provide the student with:

e A thorough understanding of the principles governing
the physical and dynamic properties of the atmosphere.

e The ability to observe, assimilate, analyze, interpret,
and predict atmospheric parameters and conditions us-
ing field experimentation, direct and remote sensing
observational techniques, statistical analyses and numer-
ical models.

e A thorough understanding of the effects of atmospheric
properties and conditions on weapon, sensor and plat-
form performance while conducting and supporting
military warfare.

¢ A meteorological research experience germane to mili-
tary warfare, culminating in a thesis of professional

quality.
Requirements for Entry

The master's program is open to International Officers,
officers from other services, and DoD civilians. It is open
to Information Dominance Corp (18xx) and Unrestricted

Line officers of the U.S. Navy and officers from other ser-
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vices. Students in the USAF Basic Meteorology Program
(BMP) are also listed in this curriculum. The remainder of
this section applies to the MS degree program.

For the master's program, a baccalaureate degree with
completion of mathematics through differential and inte-
gral calculus and a minimum of one year of college physics
is required. An APC of 233 is required for direct entry. A
refresher quarter is available for candidates who do not
meet all admission requirements for direct entry and is
normally offered in the Summer quarter prior to 372 en-
rollment.

Entry Date

Meteorology is a six-quarter course of study with a normal
entry date in the Fall quarter. For further information
contact the Program Officer. Academic questions may be
referred directly to the Academic Associate.

Degree

Master of Science in Meteorology.
Typical Course of Study
Quarter 1

MA1115 (6wks) (4-0)
MA1116 (6wks) (4-0)

Multi-Variable Calculus
Vector Calculus

MR2020 (2-2) Computer Computations in
Air-Ocean Sciences

MR3140 (3-2) Probability and Statistics for
Air-Ocean Science

MR3252 (3-4) Tropical Meteorolo-
gy/Laboratory

Quarter 2

MA3132 (4-0) Partial Difterential Equations
and Fourier Analysis

MR3522 (4-2) Remote Sensing of the Atmos-
phere and Ocean/Lab

MR4322 (4-0) Dynamic Meteorology

MR4413 (4-2) Air-Sea Interaction

Quarter 3

MR3610 (4-0) Modern Climatology

MR4234 (4-0) Advanced Topics in Mid-
Latitude Weather Systems

MR4323 (4-2) Numerical Air and Ocean
Modeling

MR4900 (3-0) Directed Study in Meteorology

Quarter 4

MR4241 (3-0) Mesoscale Meteorology

MR4800 (3-0) Elective in Meteorology

MRO0810 (0-8) Thesis Research

MRO0810 (0-8) Thesis Research

Quarter 5

MR4262 (3-2) Advanced Weather Forecasting

MR4800 (3-0) Elective in Meteorology
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MRO0810 (0-8) Thesis Research
MRO0810 (0-8) Thesis Research
Quarter 6

MR4800 (3-0) Elective in Meteorology
MRO0810 (4-0) Thesis Research
MRO0810 (0-8) Thesis Research
MR0999 (2-0) Thesis Presentation

Educational Skill Requirements (ESR)

Meteorology (Masters) - Curriculum 372
Subspecialty Code: Not Applicable for MS Degree
Note -This program primarily supports USAF and International
graduate education, thus there is no Navy p-code or subspecialty associ-
ated with this master’s program, and no official ESRs . This list de-
scribes the skills this program will provide students upon successful
completion.

This curriculum will provide qualified personnel with a
sound understanding of the science of meteorology. The
program is designed to provide the student with:

1. A thorough understanding of the principles governing
the physical and dynamic properties of the atmosphere.

2. The ability to observe, assimilate, analyze, interpret,
and predict atmospheric parameters and conditions us-
ing field experimentation, direct and remote sensing
observational techniques, statistical analyses and numer-
ical models.

3. A thorough understanding of the effects of atmospheric
properties and conditions on weapon, sensor and plat-
form performance, while conducting and supporting
military warfare.

4. A meteorological research experience germane to mili-
tary warfare, culminating in a thesis of professional

quality.
Educational Skill Requirements (ESR)

Meteorology (Ph.D.) - Curriculum 372
Subspecialty Code: 6403D

The officer must have a thorough theoretical and function-
al knowledge (obtained at the doctorate level) of the prin-
ciples of meteorology and its effects on naval warfare and
weapons systems.

Meteorology and Oceanography (METOC) -
Curriculum 373 (Under Department of Mete-
orology)

Program Officer
Paula Travis, CDR, USN
Code 75, Spanagel Hall, Room 304

(831) 656-2045, DSN 756-2045
phtravis@nps.edu

Academic Associates

Ching-Sang Chiu, Ph.D. (Oceanography)
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Spanagel Hall, Room 313

(831) 656-3239, DSN 756-3239
chiu@nps.edu

Wendell A. Nuss, Ph.D. (Meteorology)
Root Hall, Room 254

(831) 656-2308, DSN 756-2308
nuss@nps.edu

Brief Overview

This curriculum in meteorology and oceanography involves
approximately 109 quarter-hours of classroom lectures,
supplemented by an additional 42 quarter-hours of labora-
tory exercises. This program is designed to provide the
student with:

e A thorough understanding of the principles governing
the physical and dynamic properties of the oceans and
atmosphere.

o The ability to observe, assimilate, analyze, interpret,
and predict oceanic and atmospheric parameters and
conditions using field experimentation, direct and re-
mote sensing observational techniques, statistical anal-
yses, and numerical models.

e A thorough understanding of the effects of oceanic and
atmospheric properties and conditions on weapon, sen-
sor and platform performance while conducting and
supporting naval warfare, with particular emphasis on
ocean acoustics and electromagnetic/optical propaga-
tion.

e An oceanographic or meteorological research experi-
ence germane to naval warfare culminating in a thesis of
professional quality.

e A knowledge of Joint Strategy and Policy.

e Thesis with multi-authors is not allowed.

This education will enhance performance in all duties
throughout a career, including operational billets, technical
management assignments and policy making positions.
Students will develop graduate-level technical ability based
upon scientific principles, acquire diverse professional
knowledge, and develop analytical ability for practical

problem solving.
Requirements for Entry
This program is open to METOC (1800) Officers, officers

from other services, International Officers and DoD civil-
ians.

A baccalaureate degree in the physical sciences, mathemat-
ics or engineering is required. Completion of mathematics
through differential and integral calculus and one year of
calculus-based college physics are required. An APC of
233 is required for direct entry.



Entry Date

METOC curriculum is normally a ten quarter course of
study with entry dates in July and January. If further in-
formation is needed, contact the Program Officer. Aca-
demic questions may be referred directly to either of the
Academic Associates.

Degree

Master of Science in Meteorology and Physical Oceanog-
raphy.

Subspecialty

Completion of this curriculum qualifies an officer as a
METOC Subspecialist with a subspecialty code of 6401P.

The Curriculum Sponsor is the Oceanographer of the Na-
vy (CNO N2/N6E).

Typical Subspecialty Jobs

METOC Officer aboard CV(N)/LHD

Submarine Group Staft

Numbered Fleet Staff

CARSTRKGRU Staff

OIC Naval Meteorology and Oceanography Command
Detachment

NAVMETOCCOM Mobile Warfare Teams

National Geospatial Agency

Office of Naval Research

Typical Course of Study - Fall Start

Quarter 1

0C3230 (3-1) Descriptive Physical Ocean-
ography

MA1115 (4-0) Multi-variable Calculus

MA1116 (4-0) Vector Calculus

MA2121 (4-0) Ordinary Differential Equa-
tions

MR/OC0001 (0-1) METOC Seminar

Quarter 2

MR3480 (4-1) Atmos. Thermodynamics &
Radiative Processes

MR/OC2020 (2-2) Computer Computations in
Air-Ocean Sciences

MA3132 (4-0) Partial Differential Equations
and Integral Transforms

MR/OC3140 (3-2) Probability and Statistics

MR/OC0001 (0-1) METOC Seminar

Quarter 3

MR3222 (4-3) Meteorological Analysis/Lab

MR/OC3150 (3-2) Analysis of Air/Ocean Time
Series

0C3260 (4-1) TFund. of Ocean Acoustics

MR/OC3321 (4-0) Fluid Dynamics

MR/OC0001

Quarter 4
MR4322
MR/OC4413
MR/OC3522
0C3240
MR/OC0001

Quarter 5
MR/OC4323

MR3234

0C4800
0C3212
0C4211
MR/OC4900

MR/OC0001

Quarter 6
MR3252

MR/OC4800
NW3230
0C3212

MR/OC0001

Quarter 7
MR4240
0OC4335
0C4210
MR/OC0810
MR/OC0001

Quarter 8
MR4416

0C4270

MR/OC0810
MR/OC0810
MR/OC0001

Quarter 9
MR3262

MR/OC0001
MR/OC0810
MR/OC0810
MR/OC0999

(0-1)

(4-0)
(4-0)
(4-2)
(4-2)
(0-1)

(4-2)
(4-4)

(4-0)
(4-0)
(4-0)
(V-0)

(0-1)

(4-4)

(4-0)
(4-2)
(4-0)

(0-1)

3-1)
(4-0)
(2-4)
(0-8)
(0-1)

(3-0)

(3-4)
(0-8)
(0-8)
(0-1)

(3-5)

(0-1)
(0-8)
(0-8)
(2-0)

METOC Seminar

Dynamic Meteorology
Air-Sea Interaction
Remote Sensing

Ocean Circulation Analysis
METOC Seminar

Numerical Air & Ocean
Modeling

Tropospheric & Stratospheric
Meteorology/Lab

Elective

Polar Met & Ocean

Ocean Waves

Directed Study in Meteorolo-
gy/Oceanography

METOC Seminar

Tropical Meteorolo-
gy/Laboratory

Elective

Strategy and Policy

Polar Meteorology & Ocean-
ography

METOC Seminar

Coastal Meteorology
METOC Decision Theory
Littoral Field Studies
Thesis Research

METOC Seminar

Atmospheric Factors in
EM/EO Propagation
Tactical Oceanography
Thesis Research
Thesis Research
METOC Seminar

Operational Atmospheric
Prediction/Laboratory
METOC Seminar
Thesis Research

Thesis Research

Theses Presentation

Typical Course of Study-Spring Start

Quarter 1
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0C3230

MA1115
MA1116
MA2121

MR/OC0001

Quarter 2
MR3480

MR/OC2020
MA3132

MR/OC3140
MR/OC0001

Quarter 3

MR3222
MR/OC3150

0C3260
MR/OC3321
MR/OC0001

Quarter 4

MR4322
MR/OC4413
MR/OC3522
0C3240
MR/OC0001

Quarter 5
MR/OC4323

MR3234

0C4800
MR/OC4900

0C4211
MR/OC0001

Quarter 6
MR3252

MR/OC4800
MR4416

NW3230
MR/OC0001

Quarter 7
MR3262

MR4325
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(3-1)
(4-0)
(3-0)
(4-0)

(0-1)

(4-1)
(2-2)
(4-0)
(3-2)
(0-1)
(4-3)
(3-2)
(4-1)

(4-0)
(0-1)

(4-0)
(4-0)
(4-2)
(4-2)
(0-1)
(4-2)
(4-4)

(4-0)
(V-0)

(4-0)
(0-1)
(4-4)

(4-0)
(3-0)

(4-2)
(0-1)
(3-1)

(4-0)

Descriptive Physical Ocean-
ography

Multi-variable Calculus
Vector Analysis

Ordinary Differential Equa-
tions

METOC Seminar

Atmos. Thermodynamics &
Radiative Processes
Computer Computations in
Air-Ocean Sciences

Partial Differential Equations
and Integral Transforms
Probability and Statistics
METOC Seminar

Meteorological Analysis/Lab
Analysis of Air/Ocean Time
Series

Fund. of Ocean Acoustics

Fluid Dynamics
METOC Seminar

Dynamic Meteorology
Air-Sea Interaction
Remote Sensing

Ocean Circulation Analysis

METOC Seminar

Numerical Air & Ocean
Modeling

Tropospheric & Stratospheric
Meteorology/Lab

Elective

Directed Study in Meteorolo-
gy/Oceanography

Ocean Waves

METOC Seminar

Tropical Meteorolo-
gy/Laboratory

Elective

Atmos. Factors in EM/EO
Propagation

Strategy and Policy
METOC Seminar

Operational Atmospheric
Prediction/Laboratory
METOC Decision Theory

0C4210 (2-4) Littoral Field Studies
MR/OC0810 (0-8) Thesis Research
MR/OC0001 (0-1) METOC Seminar
Quarter 8
0C4270 (3-4) Tactical Oceanography
0C3212 (4-0) Polar Meteorology & Ocean-
ography
MR/OC0810 (0-8) Thesis Research
MR/OC0810 (0-8) Thesis Research
MR/OC0001 (0-1) METOC Seminar
Quarter 9
MR4240 (3-1) Coastal Meteorology
MR/OC0810 (0-8) Thesis Research
MR/OC0810 (0-8) Thesis Research
MR/OC0999 (2-0) Theses Presentation
MR/OC0001 (0-1) METOC Seminar

Educational Skill Requirements (ESR)

Meteorology & Oceanography (METOC) - Curriculum

373

Subspecialty Code: 6401P

1. Integration of Oceanic & Atmospheric Parameters:

The officer must be able to observe, assimilate, analyze,
and predict oceanic and littoral water conditions, and
atmospheric conditions using direct and remote sensing
observation techniques, statistical analysis, and numeri-
cal models. The officer will have a sound understand-
ing of polar, mid-latitude and tropical atmospheric and
oceanographic dynamics, including the impact of these
region's conditions on military operations and systems.

. Numerical Prediction Systems: The officer will have a

thorough understanding of numerical prediction sys-
tems as it applies to the physics and dynamics of the
ocean and the atmosphere. This understanding should
include a broad understanding of the modeling systems
to include strengths, weaknesses, and vulnerabilities; the
state of current models and techniques; and appropriate
applications of deterministic and stochastic techniques.

. Ocean/Atmosphere Problem Solving: The officer must

develop critical thinking skills and conduct independent
analyses to solve environmentally challenging problems
in the fields of Physical Oceanography and/or Meteor-
ology as they apply to Naval/Joint operations, using
modern scientific research techniques, field experience,
tools, and equipment.

. Decision Superiority: The officer must have a thorough

understanding of open-ocean and near-shore oceano-
graphic and atmospheric dynamics and properties. The
officer must have the ability to apply this knowledge to
warfighter decisions using sound decision theory, taking
into account available courses of action, assessments of
vulnerability, uncertainty, and risk.



5. Other NPS Requirements: The officer must success-
fully complete all NPS requirements for the Master's
Degree in Meteorology and Physical Oceanography.

Department of Oceanography

Chair
Peter C. Chu, Ph.D.
Code OC/CU, Spanagel Hall, Room 324

(831) 656-2673, DSN 756-2673
pechu@nps.edu

Associate Chair, Instruction
Ching-Sang Chiu, Ph.D.
Spanagel Hall, Room 313

(831) 656-3239, DSN 756-3239

chiu@nps.edu

Associate Chair, Research
Timour Radko, Ph.D.

Spanagel Hall, Room 344

(831) 656-3318, DSN 756-3318
tradko@nps.edu

Ching-Sang Chiu, Distinguished Professor and Associate
Chair, Instruction (1988); Sc.D, Massachusetts Institute of
Technology and Woods Hole Oceanographic Institution,
1985.

Peter C. Chu, Distinguished Professor and Chair(1986);
Ph.D., University of Chicago, 1985.

Jacqueline L Clement-Kinny, Research Assistant Profes-
s0r(2002); Ph.D., Naval Postgraduate School, 2011.

John A. Colosi, Professor (2005); Ph.D., University of Cali-
fornia, Santa Cruz, 1993.

Arlene A. Guest, Senior Lecturer, (1999); M.S., Florida
State University, 1981.

Thomas H.C. Herbers, Professor and Associate Chair, Re-
search (1993); Ph.D., University of California, San Diego,
1990.

Leonid Ivanov, Research Associate Professor (2012); Ph.D.,
Marine Hydrophysical Institute of the Ukrain Academy of
Sciences, 1983.

James MacMahan, Associate Professor (2007), Ph.D., Uni-
versity of Florida, 2003.

Wieslaw Maslowski, Research Professor (1994); Ph.D.,
University of Alaska-Fairbanks, 1994.

Jeffrey Dean Paduan, Professor (1991); Ph.D., Oregon
State University, 1987.
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Timour Radko, Associate Professor (2004); Ph.D., Florida
State University, 1997.

D. Benjamin Reeder, Associate Research Professor (2011);
Ph.D., Massachusetts Institute of Technology/Woods
Hole Oceanographic Institution Joint Program, 2002.

Andrew F. Roberts, Associate Research Professor (2011);
Ph.D., University of Tasmania, 2005.

William J. Shaw, Research Assistant Professor (2005);
Ph.D., Woods Hole Oceanographic Institution, 2000.

Keir D. Stahlhut, Military Instructor (2010), M.S., Naval
Postgraduate School, 2006.

Timothy Peter Stanton, Research Professor (1978); M.S.,
University of Auckland, 1977.

Robin T. Tokmakian, Research Associate Professor (1997);
Ph.D., Naval Postgraduate School, 1997.

Research Associates And Assistants:

Chenwu Fan, Research Associate(2012); M.S., China Tex-
tile University, 1982.

John E. Joseph, Assistant Professor (2005); M.S., Naval
Postgraduate School, 1991

Tetyana Margolina, Research Associate (2011); Ph.D. Ma-
rine Hydrophysical Institute of the Ukraine Academy of
Sciences, 2001.

Christopher W. Miller, Research Associate (1992); M.S.,
Naval Postgraduate School, 1998.

Professors Emeriti:

Robert Hathaway Bourke, Professor Emeritus (1971);
Ph.D., Oregon State University, 1972.

Curtis Allan Collins, Professor Emeritus (1987); Ph.D., Or-
egon State University, 1967.

Roland William Garwood, Professor Emeritus, (1976);
Ph.D., University of Washington, 1976.

Thomas H. C. Herbers, Professor Emeritus, (1993) PhD.
University of California, San Diego, 1990.

Glenn Harold Jung, Professor Emeritus (1958); Ph.D., Tex-
as A & M University, 1955, 1950.

Albert Julius Semtner, Jr., Professor Emeritus(1986); Ph.D.,
Princeton University, 1973

Eugene Dewees Traganza, Professor Emeritus (1970);
Ph.D., University of Miami, 1966.

Stevens Parrington Tucker, Professor Emeritus (1968),
Ph.D., Oregon State University, 1972.
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Joseph John von Schwind, Professor Emeritus (1967);
Ph.D., Texas A & M University, 1968.

Distinguished Professor Emeritus:

Edward Bennett Thornton, Distinguished Professor Emeri-
tus , (1969); Ph.D., University of Florida, 1970.

*The year of joining the Naval Postgraduate School faculty

is indicated in parentheses.

Brief Overview

Founded as a separate department in 1968, the Oceanog-
raphy Department supports curricula sponsored by the
Oceanographer of the Navy: #372 Meteorology #373 Air-
Ocean Science, #374 Operational Oceanography, #440
Oceanography. The department also offers the MS in
Physical Oceanography to Undersea Warfare curricula
#525 (USN) and #526 (international).

The department focuses primarily on Physical Oceanogra-
phy, Ocean Acoustics and Acoustical Oceanography, Nu-
merical Modeling, Air-Sea Interactions, and Nearshore

and Coastal/Littoral Oceanography, and has strong inter-

ests in remote sensing and geospatial information systems.

Topics include ocean dynamics, numerical ocean predic-
tion and simulation, satellite remote sensing of the ocean,
air-sea interaction, polar oceanography, upper ocean dy-
namics and thermodynamics, near-shore processes, wave
and surf forecasting, mesoscale dynamics, coastal ocean
circulation, tactical oceanography and environmental
acoustics. The department also provides core courses for
Undersea Warfare and the Space Systems curricula.

Degree

A student is able to earn an academic degree listed below
while enrolled in Meteorology and Oceanography (Curric-
ulum 373), Operational Oceanography (Curriculum 374),
Oceanography (Curriculum 440), and Undersea Warfare
(Curriculum 525).

Master of Science in Physical Oceanography

Entrance to a program leading to the Master of Science in
Physical Oceanography degree requires a baccalaureate
degree. Minimal requirements include mathematics
through differential and integral calculus and one year of
calculus-based physics.

The Master of Science in Physical Oceanography degree

requires:

1. Completion of at least eight physical oceanography
graduate courses with at least four courses in the
OC4000 series. The sequence of core courses in physi-
cal oceanography encompasses the fields of dynamic,
acoustical, and coastal/littoral oceanography. The en-
tire sequence of courses selected must be approved by
the Department of Oceanography. Significant experi-
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ence in the field using instruments is required for the
degree. (OC3570 satisfies this requirement).

2. At least 32 credit hours of approved graduate study, of
which must include at least eight physical oceanography
courses totaling 28 credit hours, and of the 28 credit
hours at least 13.5 credit hours must be at the 4000 lev-
el in courses other than directed study. Four credit
hours of directed study or additional OC elective cours-
es would count for the remainder of the degree re-
quirements.

3. Completion of an acceptable thesis on a topic approved

by the Department of Oceanography.

Master of Science in Meteorology and Physical Oceanogra-
Phy

Direct entrance to a program leading to the Master of Sci-
ence in Meteorology and Physical Oceanography degree
requires a baccalaureate degree in one of the physical sci-
ences, mathematics, or engineering. This normally permits
the validation of a number of required undergraduate
courses such as physics, differential equations, linear alge-
bra, vector analysis and various courses in meteorology
and/or oceanography, which are prerequisites to the gradu-
ate program. These prerequisites may be taken at the Naval
Postgraduate School; however, in that event, the program
may be lengthened by one or more quarters.

The Master of Science in Meteorology and Physical
Oceanography degree requires:

1. Necessary prerequisite courses in mathematics
(through partial differential equations), meteorology
and physical oceanography.

2. The sequence of core courses in meteorology and
oceanography in the fields of dynamical, numerical
and physical and synoptic meteorology and oceanog-
raphy.

3. An approved selection of graduate elective courses in
oceanography and meteorology.

4. Significant experience in the field using instruments.

5. An acceptable thesis on a topic approved by either
department.

The total number of quarter-hours in (2) and (3) above
must be at least 48. These 48 hours must include 20 hours
at the 4000 level in courses other than directed study and
they should show an approximate balance between the dis-

ciplines of Meteorology and Physical Oceanography.

Dual Degree in Meteorology and Physical Oceanography

The Meteorology and Oceanography Departments have
adopted a policy to not recommend its award of dual mas-
ter's degrees in Meteorology and Physical Oceanography

Doctor of Philosophy

Department of Oceanography admission requirements for
the Doctor of Philosophy degree include:



A bachelor's degree with a high QPR or a highly successful
first graduate year in a master's program, with clear evi-
dence of research ability.

A master's degree may be required before admission to

candidacy.
The Ph.D. program is in Physical Oceanography, includ-

ing areas of study in ocean circulation theory, air-sea inter-
action, ocean acoustics, nearshore, and coastal/littoral
oceanography among others. An applicant to the Ph.D.
program who is not already at NPS should submit tran-
scripts of previous academic and professional work, plus
results of a current Graduate Record Examination (GRE)
general test, to the Director of Admissions, Code 01C3,
Naval Postgraduate School, Monterey, California 93943-
5100.

Oceanographic Laboratories

NPS is a member of CENCAL (Central California Coop-
erative), UCAR (University Corporation for Atmosphere
Research), MBCORC (Monterey Bay Crescent Ocean
Research Consortium), CeNCOOS (Central and North-
ern California Ocean Observing Systems and CORE
(Consortium for Oceanographic Research and Education).
In 2007, CORE Joined with JOI (Joint Oceanographic
Institutions) to become CoOL (Consortium for Ocean
Leadership). UNOLS operates the nation's academic
oceanographic research fleet, while CENCAL promotes
and coordinates research vessel operations between several
academic institutions in central California.

The Rapid Environmental Assessment Laboratory (RE-
AL) consists of moored-equipment in Monterey Bay, and
provides for instruction in the practical design, deployment
and collection of state-of-the-art oceanographic data. Re-
al-time observations of currents, temperature, salinity and
sound speed structure in a variety of oceanic regimes are
analyzed and modeled, applying theoretical and mathemat-
ical techniques learned in the classroom to Naval Oceanog-

raphy problems.

The Oceanography Department operates a graphics la-
boratory that is equipped with networked workstations for
the analysis of numerical model output, geospatial infor-
mation system (GIS) exercises, satellite imagery, acoustical
data and other digital fields from REAL. Smart classrooms
enable data to be brought into the classroom in real time to
demonstrate signal processing, rapid environmental as-
sessment and other state-of-the-art oceanographic and
tactical decision aids.

The department is organized around thematic laboratories,
each containing faculty, staff and student offices, compu-
ting facilities and special laboratory equipment. Thematic
laboratories exist for Oceanic Planetary, Polar, Nearshore,
Acoustics, Coastal /Littoral Modeling, Global and Polar
Ocean/Sea Ice Modeling, GI&S, Naval Ocean Analysis
and Prediction, Ocean Turbulence, Ocean Waves, Radar
and Drifter, and Tactical Environmental Support.
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Oceanography Course Descriptions
OC Courses

0C0001 Meteorology and Oceanography Colloquium (0-1)
Every Quarter

(No credit.) Departmental lecture series covering topics of current
interest by NPS and outside guest speakers. Graded pass/fail. Pre-

requisites: none.

0C0810 Thesis Research (0-8) Every Quarter
Every student conducting research in oceanography will enroll in
this course.

0C0999 Thesis Seminars (No Credit) (2-0) Every Quarter
Students in the various oceanography curricula present their thesis
research. Prerequisites: Preparation of a thesis.

0C2020 Computer Computations in Air-Ocean Sciences (2-
2) Summer

Introduction to the programming languages, operating systems,
and computing facilities which METOC students use in MR and
OC courses. Laboratory assignments are elementary problems in
oceanography and meteorology. Prerequisites: Calculus and college
physics.

0C2902 Fundamentals of Geospatial Information and Ser-
vices (3-0) As Required

This course will give the student an appreciation for the important
facts about precision location today, from the true physical shape of
the earth to the fusion of geographically labeled data in modern
electronic databases. Today's military officer needs to know the
fundamentals of precision location systems to operate in the bat-
tlespace of the twenty-first century. We have come from precise
position being 60 nautical miles in the 1700s to a few meters in the
2000s. We have gone from dead reckoning on paper charts to GPS
positions fed to fully automated navigation and weapons systems.
The entire process of producing modern geospatially tagged items
will be reviewed. This will include the scientific background of the
processes and the advantages and limitations of the steps. Prereq-
uisites: Students will need to have a basic understanding of algebra,
geometry and trigonometry. A basic course in physics or equivalent
that covers vector, conservation of energy and forces is needed. The
student needs to be familiar with basic computer skills including
the storage of data in arrays (spreadsheets work is sufficient for
example).

0C2930 Oceanography for Undersea Warfare (3-0) Summer
An introduction to ocean processes and phenomena with applica-
tions to Undersea Warfare. Prerequisites: None.

0C3030 Oceanographic Computing and Data Display (2-2)
As Required

Course emphasizes the use of the computer as a tool in oceanogra-
phy problem-solving. Use of various software packages for graphics,
scientific visualization, statistics and numerical computation. Pre-
requisites: OC/MR2020, OC3240 or MR/OC3522, or the consent
of instructor. Graded: Pass/Fail.

0C3120 Biogeochemical Processes in the Ocean (4-3) As
Required

Basic biological, geological, and chemical processes in the ocean.
Bioacoustics, deep scattering layers, and bio-deterioration. Geo-
morphic features of the ocean floor; kinds and distribution of ocean
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bottom features. Chemical composition of the ocean. Prerequisites:
None.

0C3140 Probability and Statistics for Air-Ocean Science (3-
2) Summer

Basic probability and statistics, in the air-ocean science context.
Techniques of statistical data analysis. Structure of a probability
model, density distribution function, expectation, and variance.
Binomial, Poisson and Gaussian distributions. Conditional proba-
bility and independence. Joint distributions, covariance and central
limit theorem. Transformations of random variables. Histograms
and empirical distributions and associated characteristics such as
moments and percentiles. Standard tests of hypotheses and confi-
dence intervals for both one-and two-parameter situations. Regres-
sion analysis as related to least squares estimation. Prerequisites:

Calculus.

0C3150 Analysis of Air Ocean Time Series (3-2) Spring/Fall
Analysis methods for atmospheric and oceanic time series. Fourier
transforms applied to linear systems and discrete data. Correlation
functions, power density spectra and cross-spectrum. Optimal de-
sign of air-ocean data network. Laboratory work involves analysis
of actual atmospheric and ocean time series using principles devel-
oped in class. Prerequisites: A probability and statistics course.

0C3210 Polar Oceanography (3-0) Summer

Covers the ice characteristics and physical oceanography of polar
seas. Sea ice: types, physical and mechanical properties, heat flux,
temporal and spatial distribution, melting and freezing processes,
forecasting models, and remote sensing of ice/snow covered surfac-
es. Physical oceanography of currents and water masses, deep and
bottom water formation, fronts and eddies, polynya processes, and
underwater acoustics. Discuss naval and research operations in

polar warfare. Prerequisites: OC3240.

0C3212 Polar Meteorology/Oceanography (4-0) Winter
Operational aspects of Arctic and Antarctic meteorology, including
polar lows, boundary layer and marginal ice zone influences. Polar
oceanography. Sea ice amount, seasonal distribution, melting and
freezing processes, physical and mechanical properties, drift and
predictions. Physical oceanography of currents and water masses,
deep and bottom water formation, fronts and eddies, polynya pro-
cesses. Prerequisites: MR3222 and OC3240 or consent of instruc-
tor.

0C3230 Descriptive Physical Oceanography (3-1)
Spring/Fall

Physical properties of seawater. Processes influencing the distribu-
tion of heat, salt and density in the ocean. Static stability in the
ocean. Circulation and water masses in the ocean. Laboratory work
involves collection and analysis of actual data using principles de-
veloped in class.

0C3231 Descriptive Regional Oceanography (4-0) As Re-
quired

Overview of basic concepts. Water masses and regional circulation
including littoral regions and marginal seas. Recent developments
dealing with ocean circulation, sea level, climate, El Nino, ocean
resources and pollution, and modern observational techniques.
Prerequisites: OC3230 or the equivalent.

0C3240 Ocean Circulation Analysis (4-2) Winter/Summer

Application of dynamic concepts of ocean circulation, including
conservation of mass, momentum and energy. Oceanic currents
without friction: inertial and geostrophic flows. Frictional currents:

Reynolds equations, Ekman and wind-driven flows. Vorticity bal-
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ance: Sverdrup transport, potential vorticity, topographic steering,
western intensification and Rossby waves. Thermohaline effects
and thermocline theory. Prerequisites: OC3230 and OC3321 or
the equivalent.

0C3260 Fundamentals of Ocean Acoustics (4-1)
Spring/Fall

The fundamentals of ocean acoustics, including the acoustic wave
equation, ray theory, acoustic arrays and filters, ambient noise, scat-
tering, absorption, an introduction to normal mode theory, and
sonar equations. Laboratory emphasizes acoustic signal processing
techniques. Prerequisites: OC3230, partial differential equations or
equivalent.

0C3300 Ocean Policy (3-1) As Required

Students will study ocean policy issues as they relate to the use and
restriction of use of waters, both international and national, by the
U.S. Navy and joint forces. The course will include an introduction
to the institutions and players involved in the policy formulation;
the policy making process; implementation, enforcement, and
compliance; and consequences and effectiveness. Several questions
relevant to Navy operations will be addressed: What are the conse-
quences of the current policy structure (protected areas, impeded
exercises, etc.)? How do we operate under these policies? What
alternatives exist? How do we influence the policies? Students will
become familiar with current issues for the Navy Environmental
Readiness staff (OPNAV N45), current policy issues for the
Oceanographer of the Navy staff (OPNAV N84), with current
Navy guidance on environmental programs and protections, and
with the reports and recommendations of the several national-level
commissions on the ocean. Prerequisites: None.

0C3321 Air-Ocean Fluid Dynamics (4-0) Fall

A foundation course for studies of atmospheric and oceanographic
motions. The governing dynamical equations for rotating stratified
fluid are derived from fundamental physical laws. Topics include
the continuum hypothesis, real and apparent forces, derivations and
applications of the governing equations, coordinate systems, scale
analysis, simple balanced flows, boundary conditions, thermal wind,
barotropic and baroclinic conditions, circulation, vorticity, and
divergence. Prerequisites: Multi-variable calculus, vectors, and or-
dinary differential equations (may be taken concurrently).

0C3325 Marine Geophysics (3-0) As Required

Theory and methods of marine geophysics surveys, and emphasis
on gravity, magnetism, seismic and acoustic wave propagation;
geophysical anomalies associated with major sea floor features;
marine geodesy. Prerequisites: OC3120 (may be taken concurrent-

ly).

0C3445 Oceanic and Atmospheric Observational Systems
(2-2) As Required

Principles of measurement; sensors, data acquisition systems, cali-
bration, etc. Methods of measurement for thermodynamic and
dynamic variables in the ocean and atmosphere, including acoustics
and optics. Prerequisites: OC3230 and MR3420, MR/OC3150 or

consent of instructor.

0C3520 Remote Sensing of the Atmosphere and Ocean (4-
0) As Required

Principles of radiative transfer and satellite sensors and systems;
visual, infrared and microwave radiometry, and radar systems; ap-
plication of satellite remotely-sensed data in the measurement of
atmospheric and oceanic variability. Prerequisites: Undergraduate



physics and differential/integral calculus; ordinary differential equa-
tions and MR3480 or consent of instructor.

0C3522 Remote Sensing of the Atmosphere and
Ocean/Laboratory (4-2) As Required

Same as OC3520 plus laboratory sessions on the concepts consid-
ered in the lecture series. Prerequisites: Same as OC3520.

0C3570 Operational Oceanography and Meteorology (2-4)
As Required

Experience at sea acquiring and analyzing oceanographic and at-
mospheric data using state-of-the-art instrumentation. Integration
of satellite remote sensing and other operational products with in-
situ data. Includes survey of instrumentation, pre-cruise planning,
operations at sea, and post-cruise analysis. Prerequisites: OC3240,
MR3220, or consent of instructor.

0C3571 Instruments and Observations (2-0) As Required
Introduction to the core oceanographic and atmospheric instru-
ments used in support of environmental monitoring and modeling.
Principles of instrument design and sampling protocols will be
covered. Emphasis will be placed on the capabilities and limitation
of autonomous platforms, on aircraft- and shore-based remote
sensing, and on the major systems in place to organize and distrib-
ute environmental data. A brief introduction to data assimilation
will be included to illustrate the critical link between observations
and oceanic and atmospheric circulation models. Prerequisite:
OC3230 or consent of instructor.

0C3572 Operational Oceanography and Meteorology Lab
(0-4) As Required

This course is intended to insure a flexible hands-on experience
deploying equipment in a realistic environment. Students will be
required to design their individual field programs working with the
instructor and the curriculum's program officer. Approved pro-
grams include: 1) design and implementation of coastal ocean or
atmosphere sampling protocols using unmanned vehicles, 2) design
and implementation of monitoring plans for the surf zone or estua-
rine environments (in this case OC4210 may be taken as an alter-
native), 3) design and implementation of sampling protocols for the
atmosphere using fixed-location or aircraft-based sensors, 4) design
of and participation in upper-ocean or lower-atmosphere sampling
protocols at polar ice camps, and 5) design of and participation in
deep-water surveys onboard ocean-going research vessels using
NPS vessel time or faculty-mentored cruises of opportunity. Pre-
requisite: OC3571 (may be taken concurrently) or consent of in-
structor.

0C3750 Naval Astronomy and Precise Time (2-0) As Re-
quired

Positional astronomy. Coordinate systems. Solar system dynamics.
Astrometry (measurements of positions and motion of stars). Time,
earth rotation and atomic clocks. Naval applications of astronomy.
Overview of astrophysics and cosmology. Prerequisites: College

physics and calculus.

0C3902 Fundamentals of Mapping, Charting and Geodesy
(3-2) As Required

Basics of map/chart generation and scientific basis for their accura-
cy and precision. Ellipsoids, latitudes, longitudes, datums, datum
transformations, map projections, geoid and heights. Map/chart
generation process including satellite surveying. Use of map/charts
with modern navigation systems, including GPS. Digital map char-
acteristics. Prerequisites: Vector analysis, probability and statistics
or consent of instructor.
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0C4210 Littoral Field Studies (2-4) Spring/Fall

Employs the scientific method for studying nearshore and wave
processes using field observations in littoral battlespace environ-
ments. Monterey Bay, CA will be used as a natural laboratory for
studying a plethora of littoral related topics. Students will design a
small nearshore field experiment or set of experiments, deploy
state-of-the-art instrumentation, and analyze data to test relevant
nearshore hypotheses. Students will write a mini-proposal with
budget focused on their scientific hypothesis, experiment, and anal-
ysis, and write a scientific final report. Introductions and limitations
of instrumentation will be discussed and integrated into the field
design, which will include deployment schemes and subsequent
analyses. Data quality control and analysis techniques will be de-
scribed and implemented. In particular, tidal harmonic analysis will
be introduced and performed. The course is divided into 1) in-class
discussions (instrumentation, deployment schemes, and data analy-
sis techniques), and 2) field exercises that require student participa-
tion in performing the proposed small experiments. There is a high
probability that students will get wet, but it is not a requirement.
Prerequisites: OC3140; OC3150; Matlab familiarity; or consent of
instructor.

0C4211 Ocean Waves (4-0) Spring/Fall

Linear theory of surface, internal, inertial-internal and Rossby
waves, barotropic and baroclinic instabilities. Coastal and equatorial
trapped waves. Prerequisites: Partial differential equations and

0C3240.

0C4212 Tides (4-0) As Required

Development of the theory of tides including the tide-producing
forces, equilibrium tides, and the dynamic theory of tides; harmonic
analysis and prediction of tides; tidal datum planes and their rela-
tionship with geodetic datum planes, short-term and secular chang-
es in sea level. Prerequisites: OC4211.

0C4213 Nearshore and Wave Processes (3-1) Winter
Shoal-water wave processes, breakers and surf; nearshore water
circulation; beach characteristics; littoral drift; coastal hydraulics;
storm surge. Prerequisites: OC4211 or consent of instructor.

0C4220 Coastal Circulation (4-1) Spring

Coastal ocean physical processes. Dynamics and models of coastal
ocean circulations driven by wind, thermohaline, tidal, boundary
currents, and ocean eddy forces. Recent papers on coastal ocean
circulation. Laboratory sessions on computing properties of tides,
coastal trapped waves and wind-driven motions over the shelf and
slope. Prerequisites: OC4211 (may be taken concurrently).

0C4262 Theories & Models in Underwater Acoustics (3-0)
As Required

Development of the underlying theories and algorithms of ray,
normal mode, and parabolic equation acoustic models for both
range independent and dependent environments. Examination of
the strengths and weaknesses of and similarities between the vari-
ous models. Prerequisites: OC3260 and partial differential equa-

tions or equivalent.

0C4267 Ocean Acoustic Variability and Uncertainty (4-0)
Fall

Examines sound speed profiles (time and space variability), ambient
noise, absorption, and reflection and scattering from the sea surface
and bottom as they affect sound propagation in the ocean. Synoptic
prediction techniques for ambient noise and transmission loss are
reviewed. Environmental data input and computational approxima-
tions for acoustic models are evaluated against observed signal fluc-
tuations and transmission loss. The course is designed for the Air-
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Ocean Science, Operational Oceanography, and USW Curricula.
Prerequisites: OC3230 and OC3260 or equivalent.

0C4270 Tactical Oceanography (3-4) Winter/Summer
Course emphasizes the tactical use of the environment and bat-
tlespace characterization as a force multiplier in naval operations
including acoustic undersea warfare, special operations, amphibious
warfare, and mine warfare. Using tailored lectures, students will
examine oceanographic conditions and the ability for naval forces to
exploit them in nearshore, coastal and deep ocean settings. Current
acoustic prediction models, remote sensing, tactical decision aids
and Geographic Information Systems (GIS) will be utilized by
students as they explore a broad spectrum of environmental condi-
tions and methods for exploitation by naval forces. Students will
also utilize the R/V PT SUR to perform experiments and analyze
data relating to acoustic propagation and the ocean. Prerequisites:
For Meteorology and Oceanography students: OC3260, OC4267
(concurrent), or consent of instructor. For USW students: OC3260
and EC4450 (concurrent), or consent of instructor. Classification:
SECRET Clearance and U.S. Citizenship is required. Lecture
series is UNCLASSIFIED.

0C4271 Topics in Tactical Oceanography (3-0) Win-
ter/Summer

Course emphasizes the tactical use of the environment and bat-
tlespace characterization as a force multiplier in naval operations,
including acoustic undersea warfare, special operations, amphibious
warfare, and mine warfare. Using tailored lectures, students will
examine oceanographic conditions and the ability for naval forces to
exploit them in nearshore, coastal and deep ocean settings. Prereq-
uisites: For International Meteorology and Oceanography students:
0OC3260, OC4267 (concurrent), or consent of instructor. For In-
ternational USW students: OC3260 and EC4450 (concurrent), or

consent of instructor.

0C4323 Air and Ocean Numerical Prediction Systems (4-2)
Spring

Numerical models of atmospheric and oceanic phenomena. Major
components and sourcers of error for operational primitive equation
prediction systems. Data assimilation concepts, techniques, and
limitations. Finite difference, spectral, and finite element methods,
computational instability, and approximation error. Horizontal grid
variants, vertical coordinate systems, and factors affecting resolu-
tion. Overview of subgridscale processes and boundary conditions:
physical parameterizations of moisture and convection; land surface
models; air-ocean coupling; ocean surface forcing; topography and
bathymetry; hydrostatic and nonhydrostatic ocean models. Verifica-
tion methods and model output. Introduction to uncertainty, chaos,
and ensembles. Prerequisites: MR4322, OC4211, partial differen-
tial equation, MA3232 desirable.

0C4324 Advanced Numerical Ocean Modeling (3-0) As Re-
quired

Advanced techniques for simulating and predicting ocean circula-
tion, including recent modeling results. Topics to include multi-
layer guasi-geotrophic models, multi-level primitive equation mod-
els, treatment of irregular geometry and open boundary conditions,

satellite data assimilation and computer technology considerations.
Prerequisites: MR/OC4323.

0C4325 METOC for Warfighter Decision Making (3-2)
Spring

This course introduces decision science in the context of utilizing
deterministic vs. stochastic meteorological and oceanographic fore-
casts to improve strategic, operational, and tactical planning. Vari-
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ous aspects of generating, communicating, and applying stochastic
forecasts for optimal decision making under uncertainty are ex-
plored. Prerequisites: MR/OC3140 or similar course on statistics.
MR/OC4323 and MR4324 are recommended but not required.

0C4331 Ocean Variability (4-0) As Required

Contemporary knowledge of ocean mesoscale eddies, fronts, mean-
dering currents; baroclinic and barotropic instabilities; kinematics,
dynamics and energetics for observations, theories and models.

Prerequisites: OC4211 or equivalent.

0C4335 Naval Ocean Analysis and Prediction (3-2)As Re-
quired

Advanced knowledge of the U.S. Navy ocean analysis and predic-
tion systems, including the Naval Ocean Modeling Program
(NOMP), naval ocean data systems, atmospheric forcing systems,
data assimilation systems, Optimal Thermal Interpolation System
(OTIS), Thermal Ocean Prediction Systems (TOPS), the global
ocean circulation prediction system, Shallow Water Analysis and
Forecast System (SWAFS), Polar Ice Prediction System (PIPS),
and global wave prediction system (WAM). Prerequisites: OC4211
and MR/OC4323 (may be taken concurrently).

0C4413 Air/Sea Interaction (4-0) Summer

Fundamental concepts in turbulence. The atmospheric planetary
boundary layer, including surface layer, and bulk formulae for esti-
mating air-sea fluxes. The oceanic planetary boundary layer includ-
ing the dynamics of the well-mixed surface layer. Recent papers on

large-scale air-sea interaction. Prerequisites: MR/OC3150, and
OC3240 or MR3240 or consent of instructor.

0C4414 Advanced Air/Sea Interaction (3-0) As Required
Advanced topics in the dynamics of the atmospheric and oceanic
planetary boundary layers. Prerequisites: MR/OC4413 or consent
of instructor.

0C4415 Ocean Turbulence (3-0) As Required

Advanced topics in the dynamics of ocean turbulence, wakes and
microstructure. Prerequisites: MR/OC4413 or consent of instruc-
tor.

0C4490 Ocean Acoustic Tomography (Same as EC4490) (3-
0) As Required

An introduction to Ocean Tomography, an underwater acoustic
inverse technique for mapping ocean sound speed and current
fields. Covers the major aspects of Ocean Acoustic Tomography,
including the underlying concepts, the design and transmission of
tomographic signals, and linear inverse methods for the reconstruc-
tion of ocean fields. Prerequisites: OC3260 or EC3450 or PH4453
or equivalent; linear algebra, partial differential equations or equiva-
lent.

0C4520 Topics in Satellite Remote Sensing (3-0) As Re-
quired
Selected topics in the advanced application of satellite remote sens-

ing to the measurement of atmospheric and oceanic variables. Pre-
requisites: MR/OC3522.

0C4610 Wave and Surf Forecasting (2-2) As Required

Theory and prediction of wind-generated ocean waves. Spectral
transformation of waves from deep to shallow water. Prediction of
surf and wave related influences on operations. Prerequisites:

0C3150, OC4211.



0C4800 Advanced Courses in Oceanography (Variable
hours 1-0 to 4-0) As Required

Advanced courses in various aspects of oceanography. Typically
these are advanced topics not covered in regularly offered courses.
The course may be repeated for credit as topics change. Prerequi-
sites: Consent of instructor and the Department Chairman.

0C4900 Directed Study in Oceanography (V-0) Every Quar-
ter

Independent study of advanced topics in oceanography. Prerequi-
sites: Consent of instructor and the Department Chairman. Grad-
ed on Pass/Fail basis only.

0C5805 Dissertation Proposal Preparation (0-8) As Re-
quired

Dissertation preparation for doctoral students. Available in the
quarter following completion of coursework and then continuously

each quarter until advancement to candidacy is approved by the
Academic Council.

0C5810 Dissertation Research (0-8) Every Quarter
Dissertation research for doctoral studies. Required in the quarter
following advancement to candidacy and then continuously each
quarter until dissertation is approved by the Academic Council.

Meteorology and Oceanography (METOC) -
Curriculum 373 (Under Department of Ocean-

ography)

Program Officer
Paula Travis, CDR, USN
Code 75, Spanagel Hall, Room 304

(831) 656-2045, DSN 756-2045
phtravis@nps.edu

Academic Associates:
Ching-Sang Chiu, Ph.D. (Oceanography)
Spanagel Hall, Room 313

(831) 656-3239, DSN 756-3239
chiu@nps.edu

Wendell A. Nuss, Ph.D. (Meteorology)
Code MR/Nu, Root Hall, Room 254

(831) 656-2308, DSN 756-2308

nuss@nps.edu

Brief Overview

This curriculum in meteorology and oceanography involves
approximately 109 quarter-hours of classroom lectures,
supplemented by an additional 42 quarter-hours of labora-
tory exercises. This program is designed to provide the
student with:

e A thorough understanding of the principles governing
the physical and dynamic properties of the oceans and
atmosphere.
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e The ability to observe, assimilate, analyze, interpret,
and predict oceanic and atmospheric parameters and
conditions using field experimentation, direct and re-
mote sensing observational techniques, statistical anal-
yses, and numerical models.

e A thorough understanding of the effects of oceanic and
atmospheric properties and conditions on weapon, sen-
sor and platform performance while conducting and
supporting naval warfare, with particular emphasis on
ocean acoustics and electromagnetic/optical propaga-
tion.

e An oceanographic or meteorological research experi-
ence germane to naval warfare culminating in a thesis of
professional quality.

A knowledge of Joint Strategy and Policy.
Thesis with multi-authors is not allowed.

This education will enhance performance in all duties
throughout a career, including operational billets, technical
management assignments and policy making positions.
Students will develop graduate-level technical ability based
upon scientific principles, acquire diverse professional
knowledge, and develop analytical ability for practical

problem solving.
Requirements for Entry
This program is open to METOC (1800) Officers, officers

from other services, International Officers and DoD civil-
ians.

A baccalaureate degree in the physical sciences, mathemat-
ics or engineering is required. Completion of mathematics
through differential and integral calculus and one year of
calculus-based college physics are required. An APC of
233 is required for direct entry.

Entry Date

METOC curriculum is a nine quarter course of study with
entry dates in September and March. Students approved
for a refresher quarter enter in January and July. If further
information is needed, contact the Program Officer. Aca-
demic questions may be referred directly to either of the
Academic Associates.

Degree

Master of Science in Meteorology and Physical Oceanog-
raphy.

Subspecialty

Completion of this curriculum qualifies an officer as a
METOC Subspecialist with a subspecialty code of 6401P.
The Curriculum Sponsor is the Oceanographer of the Na-
vy (CNO N2/N6E).

Typical Subspecialty Jobs

METOC Officer aboard CV(N)/LHD
Submarine Group Staff
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Numbered Fleet Staff
CARSRTKGRU Staff

OIC Naval Meteorology and Oceanography Command

Detachment

NAVMETOCCOM Mobile Warfare Teams
National Geospatial Agency

Office of Naval Research

Typical Course of Study - Fall Start

Quarter 1

0C3230 (3-1)
MA1115 (4-0)
MA1116 (4-0)
MA2121 (4-0)
MR/OC0001 (0-1)
Quarter 2

MR3480 (4-1)

MR/OC2020 (2-2)

MA3132 (4-0)

MR/OC3140 (3-2)

MR/OC0001 (0-1)
Quarter 3
MR3222 (4-3)

MR/OC3150 (3-2)

0OC3260 (4-1)
MR/OC3321 (4-0)
MR/OC0001 (0-1)
Quarter 4

MR4322 (4-0)
MR/OC4413 (4-0)
MR/OC3522 (4-2)
0C3240 (4-2)
MR/OC0001 (0-1)
Quarter 5

MR/OC4323 (4-2)
MR3234 (4-4)
0OC4800 (4-0)
0C3212 (4-0)
0C4211 (4-0)
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Descriptive Physical
Oceanography
Multi-variable Calculus
Vector Calculus
Ordinary Differential
Equations

METOC Seminar

Atmos. Thermodynamics
& Radiative Processes
Computer Computations in
Air-Ocean Sciences

Partial Differential Equa-
tions and Integral Trans-
forms

Probability and Statistics
METOC Seminar

Meteorological Analy-
sis/Lab

Analysis of Air/Ocean
Time Series

Fund. of Ocean Acoustics
Fluid Dynamics
METOC Seminar

Dynamic Meteorology
Air-Sea Interaction
Remote Sensing

Ocean Circulation Analysis

METOC Seminar

Numerical Air & Ocean
Modeling

Tropospheric & Strato-
spheric Meteorology/Lab
Elective

Polar Met & Ocean
Ocean Waves

MR/OC4900

MR/OC0001

Quarter 6
MR3252

MR/OC4800
NW3230
0C3212

MR/OC0001

Quarter 7
MR4240
0C4335
0C4210
MR/OC0810
MR/OC0001

Quarter 8
MR4416

0C4270

MR/OC0810
MR/OC0810
MR/OC0001

Quarter 9
MR3262

MR/OC0001
MR/OC0810
MR/OC0810
MR/OC0999

(V-0)

(0-1)

(4-4)

(4-0)
(4-2)
(4-0)

(0-1)

(3-1)
(4-0)
(2-4)
(0-8)
(0-1)

(3-0)

(3-4)
(0-8)
(0-8)
(0-1)

(3-5)

(0-1)
(0-8)
(0-8)
(2-0)

Directed Study in Meteor-
ology/ Oceanography
METOC Seminar

Tropical Meteorolo-
gy/Laboratory
Elective

Strategy and Policy
Polar Meteorology &
Oceanography
METOC Seminar

Coastal Meteorology
METOC Decision Theory
Littoral Field Studies
Thesis Research

METOC Seminar

Atmospheric Factors in
EM/EO Propagation
Tactical Oceanography
Thesis Research
Thesis Research
METOC Seminar

Operational Atmospheric
Prediction

METOC Seminar
Thesis Research

Thesis Research

Theses Presentation

Typical Course of Study - Spring Start

Quarter 1
0OC3230

MA1115
MA1116
MA2121

MR/OC0001

Quarter 2
MR3480

MR/OC2020

MA3132

(3-1)
(4-0)
(3-0)
(4-0)

(0-1)

(4-1)
(2-2)

(4-0)

Descriptive Physical
Oceanography
Multi-variable Calculus
Vector Analysis
Ordinary Differential
Equations

METOC Seminar

Atmos. Thermodynamics
& Radiative Processes
Computer Computations in
Air-Ocean Sciences

Partial Differential Equa-
tions and Integral Trans-
forms



MR/OC3140
MR/OC0001

Quarter 3
MR3222

MR/OC3150

0C3260
MR/OC3321
MR/OC0001

Quarter 4
MR4322
MR/OC4413
MR/OC3522
0C3240
MR/OC0001

Quarter 5
MR/OC4323

MR3234

0C4800
MR/OC4900

0C4211
MR/OC0001

Quarter 6
MR3252

MR/OC4800
MR4416

NW3230
MR/OC0001

Quarter 7
MR3262

MR4325
0C4210
MR/OC0810
MR/OC0001

Quarter 8
0C4270
0C3212

MR/OC0810
MR/OC0810
MR/OC0001

(3-2)
(0-1)

(4-3)
3-2)

(4-1)
(4-0)
(0-1)

(4-0)
(4-0)
(4-2)
(4-2)
(0-1)

(4-2)
(4-4)

(4-0)
(V-0)

(4-0)
(0-1)

(4-4)

(4-0)
(3-0)

(4-2)
(0-1)

3-1)

(4-0)
(2-4)
(0-8)
(0-1)

(3-4)
(4-0)

(0-8)
(0-8)
(0-1)

Probability and Statistics
METOC Seminar

Meteorological Analy-
sis/Lab

Analysis of Air/Ocean
Time Series

Fund. of Ocean Acoustics
Fluid Dynamics
METOC Seminar

Dynamic Meteorology
Air-Sea Interaction
Remote Sensing

Ocean Circulation Analysis
METOC Seminar

Numerical Air & Ocean
Modeling

Tropospheric & Strato-
spheric Meteorology/Lab
Elective

Directed Study in Meteor-
ology/ Oceanography
Ocean Waves

METOC Seminar

Tropical Meteorolo-
gy/Laboratory

Elective

Atmos. Factors in EM/EO
Propagation

Strategy and Policy
METOC Seminar

Operational Atmospheric
Prediction/Laboratory
METOC Decision Theory
Littoral Field Studies
Thesis Research

METOC Seminar

Tactical Oceanography
Polar Meteorology &
Oceanography

Thesis Research
Thesis Research
METOC Seminar
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Quarter 9

MR4240 (3-1) Coastal Meteorology
MR/OC0810 (0-8) Thesis Research
MR/OC0810 (0-8) Thesis Research
MR/OC0999 (2-0) Theses Presentation
MR/OC0001 (0-1) METOC Seminar

Educational Skill Requirements (ESR)

Meteorology & Oceanography (METOC) - Curriculum
373

Subspecialty Code: 6401P

1.

Weapon & Sensor Performance: The officer must have
an understanding of the effects of open-ocean and near-
shore ocean and atmospheric properties on weapons,
sensors, and platform performance. The officer must
have the ability to translate this knowledge into warf-
ighter decision recommendations based on sound deci-
sion theory, taking into account available courses of ac-
tion, assessments of vulnerability, uncertainty, and risk
as indicated on performance surfaces.

Integration of Oceanic & Atmospheric Parameters:
The officer must be able to observe, assimilate, analyze,
and predict oceanic and littoral water conditions, and
atmospheric conditions using direct and remote sensing
observation techniques, statistical analysis, and numeri-
cal models. The officer will have a sound understand-
ing of polar, mid-latitude and tropical atmospheric and
oceanographic dynamics, including the impact of re-
gional conditions on military operations and systems.
Numerical Processing: The officer will have a thorough
understanding of numerical modeling/processing as it
applies to the physics and dynamics of the ocean and
the atmosphere. This understanding should include a
broad understanding of the modeling process itself to
include strengths, weaknesses, and vulnerabilities; the
state of current models and techniques; and appropriate
applications of deterministic and stochastic techniques.
Ocean/Atmosphere Problem Solving: The officer must
develop critical thinking skills and conduct independent
analyses to solve environmentally challenging problems
in the fields of Physical Oceanography and/or Meteor-
ology as they apply to Naval/Joint operations, using
modern scientific research techniques, field experience,
tools, and equipment. The officer should understand
the concept of developing and producing a performance
surface.

Other NPS Requirements: The officer must success-
fully complete all NPS requirements for the Master's
Degree in Meteorology and Physical Oceanography.

Operational Oceanography - Curriculum 374

Program Officer
Paula Travis, CDR, USN
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Code 75, Spanagel Hall, Room 304

(831) 656-2045, DSN 756-2045
phtravis@nps.edu

Academic Associate
Ching-Sang Chiu, Ph.D.
Spanagel Hall, Room 313

(831) 656-3239, DSN 756-3239
chiu@nps.edu

Brief Overview

This flexible oceanography curriculum involves approxi-
mately 100 quarter-hours of classroom lectures, supple-
mented by an additional 20 quarter-hours of laboratory
exercises. This program is designed to provide the student
with:

e A thorough understanding of the principles governing
the physical and dynamic properties of the oceans.

¢ An understanding of the analysis and prediction of oce-
anic and atmospheric parameters and conditions using
direct and remote sensing observational techniques, sta-
tistical analyses, and numerical models.

e An understanding of the effects of oceanic and atmos-
pheric properties and conditions on weapon, sensor,
and platform performance, while conducting and sup-
porting naval warfare with particular emphasis on ocean
acoustics.

e An educationally significant oceanographic experience
at sea.

e An oceanographic research experience germane to na-
val warfare culminating in a thesis of professional quali-

ty.
A knowledge of Joint Maritime Strategic Planning.
Thesis with multi-authors is not allowed.

This curriculum is designed to allow the student to meet
all of the requirements for Navy PME (as established by
the Chief of Naval Operations) and for Joint PME (as

established by the Chairman, Joint Chiefs of Staft) for
Intermediate Level Professional Military Education.

The Operational Oceanography Curriculum has a physical
oceanography and ocean acoustics base. It is a very flexible
program allowing students to examine oceanographic top-
ics relevant to their warfare specialization areas, such as
antisubmarine warfare, amphibious warfare, mine warfare,
anti-air warfare, strike warfare and special warfare. This
program is open to Information Dominance Corps (18xx)
Unrestricted Line Officers (1110, 1120, 1310, 1320), offic-
ers from other services, International Officers and DoD
civilians.

Requirements for Entry

A baccalaureate degree in the physical sciences, mathemat-
ics or engineering is desirable. Completion of mathematics
through differential and integral calculus and one year of
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calculus-based college physics are required. An APC of
323 is required for direct entry. A refresher quarter is avail-
able for candidates who do not meet all admission re-
quirements for direct entry and is offered in the Spring or
Fall quarter prior to 374 enrollment.

Entry Date

Operational Oceanography is an eight-quarter course of
study with entry dates in January and July. If further in-
formation is needed, contact the Academic Associate or
the Program Officer for this curriculum.

Degree
Master of Science in Physical Oceanography.
Subspecialty

Completion of this curriculum qualifies an officer as an
Operational Oceanography Subspecialist with a subspecial-
ty code of 6402P. The curriculum sponsor is the Oceanog-
rapher of the Navy (CNO N2/N6E).

Typical Subspecialty Jobs

CV ASW Module

ASW Operations Center
Navy Laboratories

Office of Naval Research
Naval Academy Instructor
NIMA

Naval Oceanographic Office

Typical Course of Study - Fall Start

Quarter 1
MA1115 (1st 6wks)  (4-0)  Multi-variable Calculus
MA1116 (2nd 6wks) (4-0)  Vector Calculus

MA2121 (4-0)  Differential Equations

0C3230 (3-1)  Descriptive Physical Oceanog-
raphy

Quarter 2

MA3132 (4-0)  Partial Differential Equations
and Fourier Analysis

MR/OC2020 (2-2)  Computer Computations in
Air-Ocean Sciences

NW3230 (4-2)  Strategy and Policy

MR/OC3140 (3-2)  Probability and Statistics for
Air-Ocean Sciences

Quarter 3

0OC3150 (3-2)  Analysis of Air/Ocean Time
Series

MR/OC3321 (4-0)  Air-Ocean Fluid Dynamics

NW3275 (2-0)  Joint Maritime Operations
(Part 1)

0OC3260 (4-1)  Fundamentals of Ocean Acous-

tics



Quarter 4
0C4210
MR/OC4413
0OC3240
NW3276

Quarter 5
OC4267

MR/OC4323

0C4211
0C4900

Quarter 6
0OC4270
0C3212

0C4800
0C0810

Quarter 7
0OC4325

0OC4800
0Co0810
0Co0810

Quarter 8
NW3285

0C0810
0C0810
0C0999

(2-4)
(4-0)
(4-2)
(2-0)

(4-0)
(4-0)

(4-0)
(V-0)

(3-4)
(4-0)

(4-0)
(0-8)
(4-0)
(4-0)
(0-8)
(0-8)
(3-0)
(2-0)

(2-0)
(0-8)

Littoral Field Studies
Air Sea Interaction
Ocean Circulation Analysis

Joint Maritime Operations
(Part 2)

Ocean Acoustic Variability and
Uncertainty

Numerical Air and Ocean
Modeling

Ocean Waves

Directed Study in Oceanogra-

phy

Tactical Oceanography

Polar Meteorology and Ocean-
ography

Elective

Thesis Research

METOC for Warfighter Deci-
sion Making

Elective

Thesis Research

Thesis Research

National Strategy Decision
Making

Thesis Research

Thesis Research

Thesis Presentation

Typical Course of Study - Spring Start

Quarter 1

MA1115 (1st 6wks)

(4-0)

MA1116 (2nd 6wks) (4-0)

MA2121
0C3230

Quarter 2
MA3132

MR/OC2020

NW3230
MR/OC3140

Quarter 3
0OC3150

MR/OC3321
NW3275

(4-0)
(3-1)

(4-0)
(2-2)

(4-2)
(3-2)

(3-2)

(4-0)
(2-0)

Multi-variable Calculus
Vector Calculus

Differential Equations
Descriptive Physical Oceanog-
raphy

Partial Difterential Equations
and Fourier Analysis
Computer Computations in
Air-Ocean Sciences

Strategy and Policy
Probability and Statistics for

Air-Ocean Sciences

Analysis of Air/Ocean Time
Series
Air-Ocean Fluid Dynamics

Joint Maritime Operations
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(Part 1)

0C3260 (4-1)  Fundamentals of Ocean Acous-

tics

Quarter 4

0OC4210 (2-4)  Littoral Field Studies

MR/OC4413 (4-0)  Air Sea Interaction

0C3240 (4-2)  Ocean Circulation Analysis

NW3276 (2-0)  Joint Maritime Operations

(Part 2)

Quarter 5

0C4325 (4-0) METOC for Warfighter Deci-

sion Making

0OC4800 (4-0)  Elective

0C4211 (4-0)  Ocean Waves

0OC4900 (V-0) Directed Study in Oceanogra-

phy

Quarter 6

0C4270 (3-4)  Tactical Oceanography

0OC4800 (4-0)  Elective

MR/OC4413 (4-0)  Air Sea Interaction

0C0810 (0-8)  Thesis Research

Quarter 7

0C4267 (4-0)  Ocean Acoustic Variability and

Uncertainty

MR/OC4323 (4-0)  Numerical Air and Ocean

Modeling

0C0810 (0-8)  Thesis Research

0C0810 (0-8)  Thesis Research

Quarter 8

NW3285 (3-0)  National Strategy Decision

Making

0OC0810 (2-0)  Thesis Research

0OC0810 (2-0)  Thesis Research

0C0999 (0-8)  Thesis Presentation

Educational Skill Requirements (ESR)

Operational Oceanography- Curriculum 374

Subspecialty Code: 6402P

1. Weapon & Sensor Performance: The officer must have
an understanding of the effects of open-ocean and near-
shore ocean on weapons, sensors, and platform perfor-
mance. The officer must have the ability to translate
this knowledge into warfighter decision recommenda-
tions, taking into account available courses of action, as-
sessments of vulnerability, uncertainty, and risk.

2. Integration of Oceanic Parameters: The officer must be
able to observe, assimilate, analyze, and predict oceanic
and littoral water conditions using direct and remote
sensing observation techniques, statistical analysis, and
numerical models. The officer will have a sound under-
standing of polar, mid-latitude oceanographic dynam-
ics, including the impact of regional conditions on mili-
tary operations and systems.
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3. Numerical Processing: The officer will have a thorough
understanding of numerical modeling/processing as it
applies to the physics and dynamics of the ocean. This
understanding should include a broad understanding of
the modeling process itself to include strengths, weak-
nesses, and vulnerabilities; the state of current models
and techniques; and appropriate applications of deter-
ministic and stochastic techniques.

4. Ocean Problem Solving: The officer must develop crit-
ical thinking skills and conduct independent analyses to
solve environmentally challenging problems in the field
of Physical Oceanography as it applies to Naval/Joint
operations, using modern scientific research techniques,
field experience, tools, and equipment.

5. Other NPS Requirements: The officer must success-
fully complete all NPS requirements for the Master's
Degree in Physical Oceanography.

Oceanography - Curriculum 440

Program Officer
Paula Travis, CDR, USN
Code 75, Spanagel Hall, Room 304

(831) 656-2045, DSN 756-2045
phtravis@nps.edu

Brief Overview

The Oceanography Curriculum provides students with a
sound understanding of the science of oceanography. The
student develops the technical expertise to provide and use
oceanographic and acoustical data and models in support
of all aspects of at-sea operations. The graduate will be able
to:

e Interpret and predict oceanic and air-ocean interface
conditions.

e Operate modern oceanographic data management, ar-
chival and communications systems.

e Plan, conduct, interpret and present results of research
activities.

e Thesis with multi-authors is not allowed.

This education further enhances performance in operation-
al billets, technical management assignments and policy-
making positions. Students will develop a sound, graduate-
level, technical ability based on scientific principles.

Requirements for Entry

This program is open to International Officers, officers

from other services and DoD civilians. It is open to
METOC (1800) officers as a Ph.D. program.

A baccalaureate degree in the physical sciences, mathemat-
ics or engineering is required. Completion of mathematics
through differential and integral calculus and one year of
calculus-based college physics are required. An APC of

233 is required for direct entry. A refresher quarter is avail-
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able for candidates who do not meet all admission re-
quirements for direct entry, and is offered in the Spring or
Fall quarter prior to 440 enrollment.

Entry Date

Oceanography is a 6-8 quarter course of study with entry
dates in September and April. If further information is
needed, contact the Program Officer for this curriculum.
Academic questions may be referred directly to the Aca-
demic Associate.

Degree

Master of Science in Physical Oceanography.

Typical Course of Study - Fall

Quarter 1 (Fall)

MR/OC2020 (2-2)  Computer Computations in
Air-Ocean Sciences

MA1115 (1st 6wks) (4-0)  Multi-variable Calculus
MA1116 (2nd 6wks) (4-0)  Vector Calculus

MA2121 (4-0)  Differential Equations

0C3230 (3-1)  Descriptive Physical
Oceanography

Quarter 2 (Winter)

MA3132 (4-0)  Partial Differential Equa-
tions and Fourier Analysis

MR/OC3321 (4-0)  Air-Ocean Fluid Dynamics

0OC3902 (3-2)  Fundamental of GI&S (or
Elective)

MR3480 (4-1)  Atmospheric Thermody-

namics and Radiative Pro-
cesses

Quarter 3 (Spring)

MR/OC3522 (4-2)  Remote Sensing of the
Atmosphere and
Ocean/Laboratory

MR/OC3140 (3-2)  Probability and Statistics
for Air-Ocean Sciences

0C3260 (4-1)  Fundamentals of Ocean
Acoustics

0C3240 (4-2)  Ocean Circulation Analysis
I

Quarter 4 (Summer)

0OC4211 (4-0)  Ocean Waves

MR/OC3150 (3-2)  Analysis of Air/Ocean
Time Series

I1T1600 (3-0) Communication Skills for
International Officers (or
Elective)

I1T1700 (2-0)  Academic Writing for In-
ternational Officers (or
Elective)

Quarter 5 (Fall)

0OC4900 (V-0) Directed Study in Ocean-



MR/OC3570
0C4267
0C4610

Quarter 6 (Winter)
MR/OC4323

0C0810
0C4220
0C4213

Quarter 7 (Spring)
0C4271
MR/OC4413
0Co0810

0Co0810

Quarter 8 (Summer)
0C4331

0C0810

0C0999

OCXXXX

(2-4)
(4-0)

(2-2)

(4-2)

(4-0)
(4-1)
(3-1)

(3-0)
(4-0)
(0-8)
(0-8)

3-1)
(0-8)
(2-0)
(4-0)

ography

Operational Oceanography
and Meteorology

Ocean Acoustic Variability
and Uncertainty

Wave and Surf Forecasting

Numerical Air and Ocean
Modeling

Thesis Research

Coastal Circulation
Nearshore and Wave Pro-
cesses

Tactical Oceanography
Air Sea Interaction
Thesis Research
Thesis Research

Ocean Variability
Thesis Research
Thesis Presentation
Elective

Typical Course of Study - Spring

Quarter 1 (Spring)
MR/OC2020

MA1115 (1" 6wks)
MA1116 (2" 6wks)

MA2121
0C3230

Quarter 2 (Summer)
MA3132

MR/OC3321
0C3902

MR3480

Quarter 3 (Fall)
MR/OC3522
MR/OC3140
0C3260

0C3240

Quarter 4 (Winter)
0C4211

(2-2)
(4-0)
(4-0)

(4-0)
3-1)

(4-0)

(4-0)
(3-2)

(4-1)

(4-2)

3-2)
(4-1)

(4-2)

(4-0)

Computer Computations in
Air-Ocean Sciences
Multi-variable Calculus
Vector Calculus
Differential Equations
Descriptive Physical
Oceanography

Partial Differential Equa-
tions and Fourier Analysis
Air-Ocean Fluid Dynamics
Fundamental of GI&S (or
Elective)

Atmospheric Thermody-
namics and Radiative Pro-
cesses

Remote Sensing of the
Atmosphere and
Ocean/Laboratory
Probability and Statistics
for Air-Ocean Sciences
Fundamentals of Ocean
Acoustics

Ocean Dynamics I

Ocean Dynamics II
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MR/OC3150 (3-2)  Analysis of Air/Ocean
Time Series

0C4220 (4-1)  Coastal Circulation

IT1600 (3-0) Communication Skills for
International Officers (or
Elective)

Quarter 5 (Spring)

MR/OC4413 (4-0)  Air Sea Interaction

0OC4900 (V-0) Directed Study in Ocean-
ography

0OC4267 (4-0)  Ocean Acoustic Prediction

I1T1700 (2-0)  Academic Writing for In-
ternational Officers (or
Elective)

Quarter 6 (Summer)

MR/OC4323 (4-2)  Numerical Air and Ocean
Modeling

0OC0810 (4-0)  Thesis Research

0C4331 (3-1)  Mesoscale Ocean Variabil-
ity

OCXXXX (4-0)  Elective

Quarter 7 (Fall)

0C0810 (0-8)  Thesis Research

0C4271 (3-0)  Tactical Oceanography

0OC3570 (2-4)  Operational Oceanography
and Meteorology

0C4610 (2-2)  Wave and Surf Forecasting

Quarter 8 (Winter)

0C4213 (3-1)  Nearshore and Wave Pro-
cesses

0OC0810 (0-8)  Thesis Research

0OC0810 (0-8)  Thesis Research

0OC0999 (2-0)  Thesis Presentation

Educational Skill Requirements (ESR)
Oceanography (Masters) - Curriculum 440
Subspecialty Code: Not Applicable For MS Degree
Note - there is no p-code associated with this program, thus there are
no official ESRs. This list describes the skills that this program will
provide students upon successful completion of the program.

This curriculum provides students with a sound under-
standing of the science of oceanography. The student de-
velops the technical expertise to provide and use oceano-
graphic and acoustical data and models in support of all
aspects of at-sea operations. The graduate will be able to:

1. Interpret and predict oceanic and air-ocean interface
conditions.

2. Operate modern oceanographic data management,
archival and communications systems.

3. Plan, conduct, interpret and present results of re-
search activities.

This education further enhances performance in operation-
al billets, technical management assignments and policy-
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making positions. Students will develop a sound, graduate-
level, technical ability based on scientific principles.

Educational Skill Requirements (ESR)
Oceanography (Ph.D.) - Curriculum 440
Subspecialty Code: 6402D

The officer must have a thorough theoretical and function-
al knowledge (obtained at the doctorate level) of the prin-
ciples of oceanography and its effects on naval warfare and
weapons systems.

Department of Physics

Chatrman

Andres Larraza, Ph.D.
Code PH/La, Spanagel Hall, Room 200

(831) 656-2896, DSN 756-2896
larraza@nps.edu

Associate Chairman, Instruction and Administration

Richard Harkins, MS
Code PH/Hr, Spanagel Hall
Room 142A

(831) 656-2828, DSN 756-2828
rharkins@nps.edu

Associate Chairman, Research

Kevin Smith, Ph.D.
Code PH/Sk, Spanagel Hall
Room 114

(831) 656-2107, DSN 756-2107
kbsmith@nps.edu

Steven Richard Baker, Associate Professor (1985); Ph.D.,
University of California at Los Angeles, 1985.

Joseph Blau, Research Associate Professor (1989); Ph.D.,
Naval Postgraduate School, 2002.

Brett Borden, Professor (2002); Ph.D., University of Texas
at Austin, 1986.

Ronald E. Brown, Research Professor (2002); Ph.D., Uni-
versity of Southern California, 1972.

William Boniface Colson, Distinguished Professor (1989);
Ph.D., Stanford University, 1977.

Keith Cohn, Research Assistant Professor (2009); Ph.D.,
Stanford University, 2007.

Peter P. Crooker, Senior Lecturer (2001); Ph.D., Naval
Postgraduate School, 1967.
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David Scott Davis, Associate Professor (1989); Ph.D., Pur-
due University, 1976.

Bruce C. Denardo, Associate Professor (1998); Ph.D., Uni-
versity of California at Los Angeles, 1990.

Dragoslav Grbovic, Assistant Professor (2010), Ph.D., Uni-
versity of Tennessee-Knoxville, 2007.

Richard M. Harkins, Senior Lecturer (2000); MS, Naval
Postgraduate School, 1988, MA Naval War College.1993.

Joseph Hooper, Assistant Professor (2011); Ph. D., Tulane
University, 2006.

Daphne Kapolka, Senior Lecturer (2000); Ph.D., Naval
Postgraduate School, 1997.

Gamani Karunasiri, Professor (2000); Ph.D., University of
Pittsburgh, 1984.

Fred Kruse, Research Professor (2009), Ph.D., Colorado
School of Mines, 1987.

Andres Larraza, Associate Professor and Chairman (1994);
Ph.D., University of California at Los Angeles, 1987.

James H. Luscombe, Professor (1994); Ph.D., University of
Chicago, 1983.

Richard Christopher Olsen, Professor (1987); Ph.D., Uni-
versity of California at San Diego, 1980.

Sebastian Osswald, Assistant Professor (2008); Ph. D.,
Drexel University/Ilmenau University of Technology,
2008.

Jonathan Phillips, Research Professor (2012); Ph.D., Uni-
versity of Madison Wisconsin, 1982

Joseph A. Rice, Research Professor (2007); MS, University
of California at San Diego, 1990.

Craig F. Smith, Research Professor (2004); Ph.D., Univer-
sity of California at Los Angeles, 1975.

Kevin B. Smith, Professor (1995); Ph.D., University of Mi-
ami, 1991.

Christopher Smithtro, Col, USAF, Associate Dean of
GSEAS, Ph.D., Utah State University, 2004.

David M. Trask, Col, USAF (Ret.), MASINT Chair
(2001); M.B.A., Embry-Riddle University, 1991.

Professors Emeriti:

Robert Louis Armstead, Associate Professor Emeritus
(1964)*; Ph.D., University of California at Berkeley, 1964.

Fred Raymond Buskirk, Professor Emeritus (1960); Ph.D.,
Case Institute of Technology, 1958.



Alfred William Madison Cooper, Professor Emeritus (1957);
Ph.D., The Queens University of Belfast, 1961

Harry Handler, Professor Emeritus (1958); Ph.D., Universi-
ty of California at Los Angeles, 1955.

Otto Heinz, Professor Emeritus (1962); Ph.D., University
of California at Berkeley, 1954.

Xavier K Maruyama, Professor Emeritus (1987); Ph.D.,
Massachusetts Institute of Technology, 1971.

James Vincent Sanders, Professor Emeritus (1961); Ph.D.,
Cornell University, 1961.

Gordon Everett Schacher, Professor Emeritus (1964);
Ph.D., Rutgers, 1961.

Fred Schwirzke, Emeritus Professor (1967); Ph.D., Univer-
sity of Karlsruhe, 1959.

Donald Lee Walters, Emeritus Professor (1983); Ph.D.,
Kansas State University, 1971.

Karlheinz Edgar Woehler, Professor Emeritus (1962);
Ph.D., University of Munich, 1962.

*The year of joining the Naval Postgraduate School faculty

is indicated in parentheses.

Current expertise in the Department of Physics includes
the following specializations:

Optical and Electromagnetic Signal Propagation, Detec-
tion and Sensor Systems.

Underwater Acoustics

Conventional weapons and their effects

Explosives and high strain rate deformation of materials
Free-Electron Laser Physics.

Directed Energy Weapons Physics.

Physical Acoustics.

Condensed-Matter, Device and Sensor Physics.
Micro-Electrical and Mechanical Systems (MEMS)
Autonomous Systems and Sensors

Energy

All of these specializations are of relevance to modern and
future weapons technologies. The faculty supports an on-
going research program in these areas and student thesis
topics are available in all of them.

Degree Requirements

The Department of Physics offers the Master of Science
and the Ph.D. degrees in Physics and in Applied Physics.
Upon approval by the department, courses taken at other
institutions may be applied toward satisfying degree re-
quirements to the extent allowed by the general Postgradu-
ate School regulations.

GRADUATE SCHOOL OF ENGINEERING AND APPLIED SCIENCES (GSEAS)

Degree

A student is able to earn an academic degree listed below
while enrolled in Combat Systems Science & Engineering
(Curriculum 533), and Space Systems Engineering (Cur-
riculum 591).

Master of Science in Physics

A candidate for the Master of Science in Physics degree
must satisfactorily complete a program of study approved

by the Chairman of the Physics Department that includes:

1. A minimum of 32 quarter-hours of physics courses at
the graduate level.

2. Successful completion of the following specific courses
(or their equivalents): PH3152 Analytical Mechanics,
PH3360 Electromagnetic Waves, PH3991 Theoretical
Physics, PH3782 Thermodynamics and Statistical
Physics, PH4353 Topics in Advanced Electricity and
Magnetism, PH4656 Quantum Mechanics, plus a se-
quence of two graduate level physics courses, at least
one of which must be at the 4000 level.

3. Of the 32 quarter-hours the student must complete a
minimum of 15 at the 4000 level. Upon approval of the
Chairman of the Physics Department, a maximum of 4
hours of courses taken in another department may be
applied toward satisfying the total physics requirement.

4. An acceptable thesis advised by a member of the Phys-
ics Department.

The following specific course requirements (or equivalent)
must be successfully completed for a student to earn the
Master of Science in Physics degree:
1. PH3152: Analytical Mechanics

PH3360: Electromagnetic Waves

PH3991: Theoretical Physics

PH3782: Thermodynamics and Statistical Phys-

1CS.

PH4353: Topics in Advanced Electricity and

Magnetism
PH4656: Quantum Mechanics
2. In addition to the above, a graduate sequence contain-

ing at least two physics courses, at least one of which
must be at the 4000 level.

All programs leading to the degree Master of Science in
Physics must be approved by the Chairman of the De-
partment of Physics.

Master of Science in Applied Physics

A candidate for the Master of Science in Applied Physics
degree must satisfactorily complete a program of study
approved by the Chairman of the Physics Department that

includes:

1. At least 32 quarter-hours of graduate level courses in
physics, mathematics, and engineering including 20 at
the 4000 level. Of these 32 hours, at least 20 will be
physics courses including 12 at the 4000 level.
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2. At least one graduate level course in each of the follow-
ing areas: mechanics, electromagnetism, and quantum
physics. Students will demonstrate additional breadth
by taking at least one 4000 level physics course outside
their concentration area.

3. An area of concentration containing a four-course se-
quence of graduate-level courses in addition to the
above requirements, at least two at the 4000 level, in an
area related to applied physics.

4. An acceptable thesis advised or co-advised by a member
of the Physics Department.

Master of Science in Combat Systems Technology

A candidate for the Master of Science in Combat Systems
Technology degree must satisfactorily complete a program
of study approved by the Chairman of the Physics De-

partment that includes:

1. A minimum of 32 quarter-hours of graduate work in
Physics, Mathematics, and Engineering, with at least
18 quarter-hours at the 4000 level. Included in these
hours must be at least 20 quarter-hours of graduate-
level physics, including 12 quarter-hours at the 4000
level.

2. Two approved sequences of courses related to combat
systems technology. Each sequence must consist of at
least four graduate-level courses with at least two cours-
es at the 4000 level. A list of approved sequences is
available from the Chairman.

3. A thesis advised or coadvised by a member of the Phys-
ics Department.

Doctor of Philosophy

The Department of Physics offers the Ph.D. in several
areas of specialization which currently include acoustics,
electro-optics, free electron lasers, space physics, and theo-
retical physics.

Requirements for the degree may be grouped into three
categories: courses, dissertation research, and examinations.

The required examinations are outlined under the general
school requirements for the Ph.D. In particular, the de-
partment requires a preliminary examination to show evi-
dence of acceptability as a doctoral student. This examina-
tion may be taken before or after commencement of gradu-
ate studies at NPS.

The department offers two options for the Ph.D.: major in
Physics or major in Applied Physics. For the major in
Physics, a minimum of 40 credit hours of physics courses
at the 4000 level is required. The major in Applied Physics
also requires 40 credit hours of 4000 level courses, but a
portion of these hours may be taken in other departments
in technical subjects related to physics.

A more detailed description of departmental requirements

for the Ph.D. is contained in the booklet "Doctoral Study
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in Physics or in Applied Physics at the Naval Postgraduate

School," available from the Academic Associate.

An applicant to the Ph.D. program who is not already a
student at NPS should submit transcripts of previous aca-
demic and professional work, plus results of a current
Graduate Record Examination (GRE) general test, to the
Director of Admissions, Code 01C3, Naval Postgraduate
School, Monterey, California 93943-5100.

Doctor of Philosophy in Engineering Acoustics or Doctor of
Engineering

The Department of Electrical and Computer Engineering
and the Department of Physics jointly sponsor an interdis-
ciplinary program in Engineering Acoustics leading to ei-
ther the Doctor of Philosophy or Doctor of Engineering
degree. Areas of special strength in the departments are
physical acoustics, underwater acoustics, acoustic signal
processing, and acoustic communications. A noteworthy
feature of this program is that a portion of the student's
research may be conducted away from the Naval Postgrad-
uate School at a cooperating laboratory or other federal
government installation. The degree requirements and
examinations are as outlined under the general school re-
quirements for the doctorate degree. In addition to the
school requirements, the departments require a preliminary
examination to show evidence of acceptability as a doctoral
student.

Physics Laboratories

The physics laboratories are equipped to carry on instruc-

tion and research work in acoustics, atomic and molecular

physics, electro-optics, spectroscopy, laser physics, compu-
tational physics, optical propagation, and sensor physics.

The Optical Physics and Sensors Laboratory uses imaging,
spectroscopic and sensing systems from far infrared to ul-
traviolet wavelengths, including instrumentation for seago-
ing, airborne and ground-based measurements.

The Acoustics Laboratory equipment includes a large ane-
choic chamber, a small reverberation chamber and a multi-
ple-unit acoustics laboratory for student experimentation in
acoustics in air. Sonar equipment, test and wave tanks and
instrumentation for investigation in underwater sound
comprise the Underwater Acoustics Laboratory. Also
available is scale-model shallow-water waveguide. The
Physical Acoustics Laboratories are equipped with a variety
of modern data collection and processing equipment.

The Sensor Research Laboratory is capable of design, pack-
aging and characterization of optical and infrared detectors
using I-V measurement, Fourier transform spectroscopy
and variable temperature photocurrent spectroscopy. Fa-
cilities exist for advanced microcharacterization, including
cathodoluminescence, EBIC, X-ray analysis, and transport
imaging in a scanning electron microscope with variable
temperature capability.



Physics Course Descriptions
PC Courses

PC2013 Introductory Applied Physics Laboratory (3-4) As
Required

This course is an introduction to basic electronic test instrumenta-
tion and basic passive and active circuit components, with emphasis
on extensive, practical hands-on exposure to laboratory hardware
and devices. Included are the measurement and signal processing
of analog signals and analog sensors/transducers. Operational am-
plifiers are introduced as building blocks of analog systems. Passive
LRC filters and active filters are studied with an emphasis on appli-
cations. Some background in laboratory instrumentation and sim-
ple DC and AC circuit elements is assumed. Prerequisites: Col-
lege-level basic physics and mathematics, plus simple electrical
circuits (e.g., PH1322)

PC2911 Introduction to Computational Physics (3-2) As
Required

An introduction to the role of computation in physics, with empha-
sis on the programming of current nonlinear physics problems.
Assumes no prior programming experience. Includes a tutorial on
the C programming language and Matlab, as well as an introduc-
tion to numerical integration methods. Computer graphics are
used to present the results of physics simulations. Prerequisites:
None.

PC3014 Intermediate Applied Physics Laboratory (3-4)
Spring/Fall

This course continues with the instrumentation and signal pro-
cessing topics begun in PC2013. Included are: controllable oscilla-
tors and RF modulation/demodulation techniques, basic electrical
noise sources, device damage and failure modes, elementary digital
logic gates and ICs. Also included are an overview of relevant mi-
crocomputer topics, such as digital encoding schemes, analog and
digital interfacing, and serial communications and networking. At
the discretion of the instructor, hands-on projects incorporating the
course material may be assigned. Typical projects are: in-air sonar
systems, radio receivers and transmitters, and opto-electronic
communications links. Prerequisites: PC2013 and PC2911 or per-

mission of instructor.

PC3172 Physics of Weapons Systems: Fluid Dynamics of
Weapons, Shock Waves, Explosions (4-2) Winter/Summer
This course provides the basic physical principles applicable to air-
borne and water-borne missiles, as well as the fluid dynamics of
shocks and explosions. Topics include: Elements of thermodynam-
ics, ideal fluid flow, elementary viscous flows, similitude and scaling
laws, laminar and turbulent boundary layers, underwater vehicles,
classical airfoil theory, supersonic flow, drag and lift of supersonic
airfoils with applications to missiles, fluid dynamics of combustion,
underwater explosions. Prerequisites: PH2151 and PH3991.

PC3200 Physics of Electromagnetic Sensors and Photonic
Devices (4-1) Fall

An introductory survey of the physics of active and passive electro-
magnetic detection systems, primarily for Combat Systems students
who do not elect to follow the Electromagnetic Sensors specializa-
tion track. Basic radiometry. Introduction to radar: ranging, pulse
rate and range ambiguity, Doppler measurements, radar equation,
target cross-sections, antenna beam patterns and phased arrays.
Optoelectronic displays: CRTs, LEDs, LCDs, plasma displays.
Introduction to lasers: transitions, population inversion, gain, reso-
nators, longitudinal and transverse resonator modes, Q-switching,
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mode-locking, laser applications. Photodetection basics: noise and
its characterization, photovoltaic, photoconductive and photoemis-
sive detectors, image intensifiers, CCDs, night vision systems. In-
troduction to optical fibers and their applications. Prerequisites:
PH2652, PH3292 and PH3352, or equivalent(s), or by permission
of instructor.

PC3400 Survey of Underwater Acoustics (4-2) Spring

The physics of the generation, propagation, and detection of sound
in the ocean. Topics include the acoustic wave equation and its
limitations in fluids; plane, cylindrical, and spherical waves; the ray
approximation; reflection of planes waves from plane boundaries;
radiation of sound from circular piston, continuous line source, and
linear array; speed of sound and absorption in the ocean; active and
passive sonar equations; transmission-loss and detection-threshold
models; normal mode propagation in the ocean; the parabolic equa-
tion approximation. Laboratory experiments include surface inter-
ference, noise analysis, normal modes, and acoustic waveguides.

Prerequisites: PH2151 and PH3991.

PC3800 Survey of the Effects of Weapons (4-0) Spring
Physics of high-velocity impact including the dynamical behavior of
ductile and brittle materials and shock waves in solids. Physics of
projectile penetration at high velocities. Shaped charges. Nuclear
weapons effects including blast and shock thermal radiation,
X-rays, neutron flux, electromagnetic pulse, and radioactive fallout.
Biological and chemical weapons effects, deployment, detection
and countermeasures. Directed energy weapons and effects. Pre-
requisites: PC3172 and PH2652.

PC4015 Advanced Applied Physics Laboratory (3-4) Sum-
mer/ Winter

Students must integrate the material that they learned in the previ-
ous two courses (PC2013 and PC3014PC3014), along with addi-
tional material on embedded microprocessors and controls. A
working introduction to control systems theory is provided and
incorporated into an autonomous weapon system or "robot." Col-
laborative and autonomous engagement of the robots will be per-
formed with RF modems and Ethernet communications. The
principles of cooperative engagement will be emphasized. For the
final exam, teams will compete in 2-on-1 or 2-on-2 engagement
contests. These contests will test the students' assimilation of both
the formal and the practical aspects of the course material. Prereq-

uisites: PC2911 or other C/C++ programming course, plus
PC2013 and PC3014.

PC4022 Combat Systems Capabilities (3-0) Spring

An advanced study of the technical capabilities of current acquisi-
tion programs within DoD. The course begins with an overview of
the Navy acquisition community and the acquisition process. This
is followed by weekly presentations by program managers and their
technical experts. Overviews of each program are followed by an
in-depth analysis of the critical physics and engineering issues,
design trade-offs, risk areas, reliability issues, use of simulation and
modeling, testing and evaluation rationale, interoperability con-
cerns, software development issues, interfacing issues, etc. Topics of

the course are dictated by the availability of program office person-
nel. Prerequisites: None. Classification: SECRET.

PC4860 Advanced Weapon Concepts (4-1) Spring/Fall

This course is a comprehensive overview of the components and
underlying technologies of modern missile technologies. The
course gives an introduction to missile guidance, missile aerody-
namic design considerations, and missile propulsion technologies,
followed by an introduction to the physics of modern conventional
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warhead designs for missile intercept and lethality and survivability
considerations. Prerequisites: PC3172 and good comprehension of
all aspects of mechanics and electromagnetics.

PH Courses

PH0810 Thesis Research (0-8) Spring/Summer/Fall/Winter
Every student conducting thesis research will enroll in this course.

PHO0820 Integrating Project (0-12) Spring/Winter

The Naval Postgraduate School provides many opportunities for
students to participate in campus-wide interdisciplinary projects.
These projects encourage students to conceptualize systems which
respond to current and future operational requirements. An inte-
gral part of the project involves working with other groups to un-
derstand and resolve issues involved with system integration. This
course is available to students in the Combat Systems Science and
Technology Curriculum who are participating in a campus-wide
integrated project. Prerequisites: Consent of instructor.

PH0999 Physics Colloquium (No Credit) (0-1)
Spring/Summer/Fall/Winter

Discussion of topics of current interest by NPS and outside guest
speakers.

PH1000 The Nature and Structure of Physics (4-2) As Re-
quired

The concepts and laws of physics are explored from the ancient
science of Aristotle and Ptolemy through the beginnings of classical
physics with Galileo and Newton through the modern quantum
and relativity physics of Schrodinger and Einstein to the physics of
quarks and neutrino oscillations. Physics concepts are explored and
their relevance to every day and military technologies is highlighted.
The course is designed for students who will not take a physics
based curriculum, but will encounter technologies impacted by
physical concepts. The goal in this course is to convey an apprecia-
tion for physics as an intellectual endeavor and an understanding of
the principles underlying modern technology. Prerequisites: None.

PH1001 Fundamentals of Physics | (4-2) As Required

This course meets for twelve hours per week for the first five and
one-half weeks of the quarter. Topics covered are the fundamentals
of calculus-based mechanics: Kinematics and dynamics of particles,
statics of rigid bodies, work, energy, systems of particles, collisions,
rotations of rigid bodies, angular momentum and torque, mechani-
cal properties of solids, elasticity, harmonic motion, sound, fluids.
Mathematical methods are reviewed as required. Prerequisites:
Calculus with a passing grade.

PH1002 Fundamentals of Physics li (4-2) As Required

This course meets for twelve hours per week for the second five and
one-half weeks of the quarter and covers electromagnetism: electric
charge, electric and magnetic fields, forces on charges in fields,
electric potential, Gauss' law, Ampere's law, Faraday's law, re-
sistance, capacitance, inductance, DC circuits, magnetic properties
of matter, transient currents in circuits, complex AC circuits analy-
sis, Maxwell's equations. Mathematical methods are reviewed as
required. Prerequisites: PH1001 or equivalent.

PH1121 Mechanics (4-2) Summer/Winter

This course covers the fundamentals of calculus-based mechanics:
Kinematics and dynamics of particles, statics of rigid bodies, work,
energy, systems of particles, collisions, rotations of rigid bodies,
angular momentum and torque, mechanical properties of solids,
elasticity, harmonic motion, fluids. Prerequisites: A course in cal-
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culus or concurrent registration in a calculus course and consent of
instructor.

PH1322 Electromagnetism (4-2) Spring/Fall

Basic electromagnetism: electric charge, electric and magnetic
fields, forces on charges in fields, electric potential, Gauss's law,
Ampere's law, Faraday's law, resistance, capacitance, inductance,
DC and AC circuits, magnetic properties of matter, transient cur-
rents in circuits, Maxwell's equations, electromagnetic waves. Pre-
requisites: PH1121 or consent of instructor.

PH1623 Thermodynamics and Wave Phenomena (4-2) As
Required

An introduction to thermodynamics and wave phenomena. The
Laws of Thermodynamics, calorimetry, thermal effects, kinetic
theory of gases, heat transfer, the Carnot cycle, heat engine and
refrigerator efficiency are studied followed by the general properties
of wave phenomena, vibrations, acoustics, and geometrical and
physical optics. Prerequisites: PH1121, PH1322 or consent of
instructor.

PH1992-1998 Special Topics in Elementary Physics (V-0) As
Required

Study in one of the fields of elementary physics selected to meet the
needs of students without sufficient undergraduate physics to meet
the prerequisites of their curriculum. The course may be conducted
either as a lecture course or as supervised reading. Prerequisites:
Consent of the Department Chairman.

PH2001 Research Seminar in Physics (1-0) Spring/Fall

This course will present the research expertise of the physics facul-
ty. The course is designed to support Combat Systems Science and
Technology students in their second quarter in the selection of their
concentration and area for thesis research. The course is given in
the Pass/Fail mode. Prerequisites: CSS&T students in their second
quarter or consent of the Academic Associate.

PH2151 Particle Mechanics (4-1) Spring/Fall

After a review of the fundamental concepts of kinematics and dy-
namics, this course concentrates on those two areas of dynamics of
simple bodies which are most relevant to applications in Combat
Systems: vibrations and projectile motion. Topics include: damped
and driven oscillations, projectile motion with atmospheric friction,
satellite orbits, and rotating coordinate systems. Prerequisites:
PH1121 or equivalent; MA2121 or equivalent course in ordinary
differential equations (may be taken concurrently).

PH2203 Topics in Basic Physics: Waves and Optics (4-0)
Fall

A course to provide the physical background to wave motion and
optics for students in the Information Warfare and Electronic
Warfare curricula, and to provide applications of analytical tech-
niques to physical problems. Areas covered are harmonic motion—
differential equations, complex notation, damped vibration and
resonance; wave motion—properties of waves, electromagnetic
waves, light waves; geometrical and wave optics. Prerequisites:

MA1115, MA1116, MA2121.

PH2351 Electromagnetism (4-1) Summer/Winter

Electrostatic fields in vacuum and dielectrics, electrostatic energy
and capacitors. The magnetic field of steady currents, Biot-Savart
and Ampere's Laws, vector potential, magnetic properties of mat-

ter. Faraday's law. Magnetic energy. Maxwell's Equations. Prereq-
uisites: PH1322, MA1116, MA2121.



PH2514 Introduction to the Space Environment (4-0) As
Required

Plasma concepts. Solar structure and magnetic field, particle and
electromagnetic emissions from the sun, the geomagnetic field, and
the magnetosphere, radiation belts, structure and properties of the
earth's upper atmosphere, ionosphere, implications of environmen-
tal factors for spacecraft design. Prerequisites: A course in basic
electricity and magnetism.

PH2652 Modern Physics (4-1) Winter/Summer (Fall for SE
Students)

An introduction to modern physics. Theory of relativity; blackbody
radiation; photoelectric effect; matter waves; atomic spectral lines;
Bohr model of the atom; uncertainty relations (position-
momentum and time-energy); the Schrédinger equation (time
dependent and independent); probability interpretation; infinite,
finite and parabolic potential wells; tunneling (single and double
barriers); electron spin and exclusion principle; the periodic table;
molecular energy levels; quantum statistics (Bose-Einstein, Fermi-
Dirac). Prerequisites: PH1623.

PH2724 Thermodynamics (4-0) Winter/Summer

Equations of state; the concepts of temperature, heat and work; the
first law of thermodynamics; heat engines and refrigerators; entropy
and the second law of thermodynamics; thermodynamic potentials;

phase equilibrium; kinetic theory; equipartition theorem; transport
phenomena. Prerequisites: PH1121, PH1322, MA1116.

PH3002 Non-Acoustic Sensor Systems (4-0) Fall

This course covers the physical principles underlying the operation
of a number of operational and proposed non-acoustic sensor sys-
tems. Geomagnetism, magnetometers and gradiometers, MAD
signatures, optical and IR transmission in the atmosphere and in
sea water. Image Converter, FLIR and radar systems for USW.
Exotic detection schemes. Prerequisites: PH1322.

PH3052 Physics of Space and Airborne Sensor Systems (4-
0) As Required

This interdisciplinary course explores the physical principles under-
lying the sensor systems needed for satellites and tactical aircraft, as
well as limitations imposed by the atmosphere and operating envi-
ronment on these systems and their communication links. Topics
include: satellite orbits, the satellite environment, ionospheric inter-
actions and atmospheric propagation, phased array and pulsed
compressed radars, imaging synthetic aperture and inverse synthetic
aperture radars, noise resources, thermal radiation, principles of
semiconductor devices, optical and infrared imaging detector sys-
tems, and their resolution limitations and bandwidth requirements.
Prerequisites: Basic physics class. Must be familiar with the con-
cepts of energy and wave motion.

PH3119 Oscillation and Waves (4-2) Summer

An introductory course designed to present mechanics to students
studying acoustics. Kinematics, dynamics, and work and energy
consideration for the free, damped, and driven oscillators. The wave
equation for transverse vibration of a string, ideal and realistic
boundary conditions, and normal modes. Longitudinal and trans-
verse waves in bars. Transverse waves on rectangular and circular
membranes. Vibrations of plates. Laboratory periods include prob-
lem sessions and experiments on introduction to experimental
techniques and handling of data; the simple harmonic oscillator
analog; transverse waves on a string; and transverse, longitudinal,
and torsional waves on a bar. Prerequisites: PH3991 or equivalent.
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PH3152 Analytical Mechanics (4-0) Summer/Winter
Dynamics of systems of particles, including rockets. Hamilton's
principle, Lagrangian dynamics, and the role of physical symmetry.
Velocity-dependent potentials. The inertia tensor and rotational
dynamics of rigid bodies. Small-amplitude oscillations of systems of
particles, and normal modes. Prerequisites: PH2151.

PH3204 Electro-Optic Principles and Devices (4-2) As Re-
quired

The first course of a two-course sequence for the Information War-
fare/Electronic Warfare Curricula. This course treats the principles
and capabilities of military electro-optic and infrared systems in a
Range Equation context. Topics include: target signatures and
backgrounds, optical transmitter and receiver characteristics, MTF
and OTF, atmospheric propagation and propagation codes, laser
radiation and types, fiber optics, detectors, focal plane arrays, D*
and NET, principles of imaging, and sensor performance parame-
ters. Laboratory work provides hands-on familiarity with modem
infrared devices. Prerequisites: PH1322, MA3139 or equivalent.

PH3280 Introduction to MEMS Design (3-3) As Required
This is a 4.5 credit hour class introducing the students to Micro
Electro Mechanical Systems (MEMS). Topics include material
considerations for MEMS and microfabrication fundamentals.
Surface, bulk and non-silicon micromachining. Forces and trans-
duction; forces in micro-nano-domains and actuation techniques.
Case studies of MEMS based microsensor, microactuator and mi-
crofluidic devices. The laboratory work includes computer aided
design (CAD) of MEMS devices and small group design project.
Prerequisites: basic understanding of electrical and mechanical
structures: EC2200 or MS2201 or PH1322 or consent of instruc-
tor.

PH3292 Applied Optics (4-2) Spring

An intermediate-level course in optics. Review of basic geometric
and physical optics concepts. Laws of reflection and refraction at
interfaces. Imaging systems and aberrations. Polarization; Jones
matrix methods; electro-optical modulation. Matrix methods for
paraxial ray tracing and optical systems analysis. Two-beam and
multiple-beam interference; Young's double slit experiment, multi-
ple-slit systems and diffraction gratings; Michelson's interferome-
ter; Fabry-Perot interferometer. Huygens-Fresnel principle; Fraun-
hofer diffraction; Fresnel diffraction. Prerequisites: PH3352.

PH3352 Electromagnetic Waves (4-0)

Maxwell's equations, energy density and Poynting vector, boundary
conditions. Polarization. Propagation of uniform plane waves in
vacuum, dielectrics, conducting media (with emphasis on sea water)
and low-density neutral plasmas. Reflection and refraction at plane
dielectric and conducting boundaries, at normal and oblique inci-
dence. Rectangular waveguides. Prerequisites: PH2351.

PH3360 Electromagnetic Wave Propagation (4-1) Sum-
mer/Winter

Introduction to vector fields and the physical basis of Maxwell's
equations. Wave propagation in a vacuum, in dielectrics and con-
ductors, and in the ionosphere. Reflection and refraction at the
interface between media. Guided waves. Radiation from a dipole.
Prerequisites: MA2121 and a course in basic electricity and mag-
netism.

PH3401 Introduction to the Sonar Equations (3-0)
Spring/Fall

A discussion of the fundamental principles behind each term of the
sonar equations. Starting with the acoustic wave equation and the
basic properties of sound waves, topics include ray acoustics, normal
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mode theory, simple transmission loss models, coherent and inco-
herent sound, directivity, beamforming, scattering, noise sources
and properties, and the detection threshold. This course can be
taken online as part of the ASW Certificate program. Prerequisites:
Single-variable calculus.

PH3451 Fundamental Acoustics (4-2) Fall

Development of, and solutions to, the acoustic wave equation in
fluids; propagation of plane, spherical and cylindrical waves in flu-
ids; sound pressure level, intensity, and specific acoustic impedance;
normal and oblique incidence reflection and transmission from
plane boundaries; transmission through a layer; image theory and
surface interference; sound absorption and dispersion for classical
and relaxing fluids; acoustic behavior of sources and arrays, acousti-
cal reciprocity, continuous line source, plane circular piston, radia-
tion impedance, and the steered line array; transducer properties,
sensitivities, and calibration. Laboratory experiments include longi-
tudinal waves in an air-filled tube, surface interference, properties of
underwater transducers, three-element array, speed of sound in
water, and absorption in gases. Prerequisites: PH3119 and PH3991

or equivalent.

PH3452 Underwater Acoustics (4-2) Winter

This course is a continuation of PH3451. Lumped acoustic ele-
ments and the resonant bubble; introduction to simple transducers;
normal modes in rectangular and cylindrical enclosures; steady-state
response of acoustic waveguides of constant cross section, propagat-
ing evanescent modes, and group and phase speeds; transmission of
sound in the ocean, the Eikonal Equation and necessary space con-
ditions for ray theory, and refraction and ray diagrams; sound prop-
agation in the mixed layer, the convergence zone, and the deep
sound channel; passive sonar equation, ambient noise and doppler
effect and bandwidth considerations; active sonar equations, target
strength and reverberation. Laboratory experiments include Helm-
holtz resonators, normal modes in rectangular, cylindrical, and
spherical enclosures, water-filled waveguide, noise analysis, imped-

ance of a loudspeaker. Prerequisites: PH3451.

PH3458 Noise, Shock and Vibration Control (4-2) As Re-
quired

The application of the principles of acoustics and mechanics to the
problems of controlling noise, vibration and mechanical shock.
Topics include linear mechanical vibrations; introduction to vibra-
tions of nonlinear systems; damping mechanisms; vibration and
shock isolation; noise generation and control; effects of noise on
man; application to problems of naval interest, such as ship quieting
and industrial noise control. Prerequisites: A course in acoustics.

PH3479 Physics of Underwater Weapons (4-0) Spring
Navier-Stokes Equations and their exact solutions; Reynolds and
other numbers and dynamic similarity. Incompressible inviscid
hydrodynamics including flow about a circular cylinder and airfoil
theory. Prandtl's boundary layer theory: the laminar boundary layer
on a flat plate; effects of pressure gradients; separation of a laminar
boundary; streamline bodies. Hydrodynamics stability and transi-
tion to a turbulent boundary layer; velocity profile in the turbulent
boundary layer; drag on a flat plate. Blunt bodies. Drag reduction.
Supercavitation. Torpedoes: drag and lift; dynamics of a straight-
running torpedo; power plants; propulsors. Review of thermody-
namics. Subsonic and supersonic flows. The converging-diverging
nozzle. Shock waves: Rankine-Hugoniot equations; stationary
normal shocks in air and water. Underwater explosions: detona-
tion; scaling laws for the shock wave; the bubble and it interaction
with surfaces. Shaped charges. Prerequisite: MA3139 or equiva-
lent.
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PH3655 Semiconductor Device Physics (4-0) Spring/Fall
Formation of solids, crystal structure of semiconductors, X-ray
diffraction, lattice vibrations, defects, electrical and thermal proper-
ties, free electron model, Seebeck effect, thermionic emission, pho-
toemission, effects of periodic potential, formation of energy bands,
E-k relation, band structure of Si and GaAs, electrons and holes,
doping and impurity levels, mobility, diffusion, continuity equation,
Schottky and ohmic contacts, optical properties, Formation of p-n
junction, I-V characteristics, bipolar and field effect transistors,
fabrication technology, semiconductor alloys, quantum effect devic-
es, fundamental limits to semiconductor device technology. Pre-
requisites: PH2652.

PH3700 Fundamentals of Energy (4-0) Winter

This course provides a study of the underlying science of all aspects
of energy, including energy availability, production, conversion,
storage, and delivery. Topics covered will emphasize basic physics
and chemistry of: work, power, units and unit conversion; fossil
fuels, heat engines and power plants; solar thermal and solar voltaic
sources; wind, hydro, and tidal power; geothermal and biomass
energy; transportation, including electric and hybrid vehicles, bat-
teries and fuel cells; nuclear energy; and energy conservation.
Quantitative problem solving will be emphasized, including devel-
opment of tools for energy systems analysis. Student will present
briefs addressing energy topics with DoD/Don relevance at the end
of the course. Prerequisite: Introductory physics at the alge-
bra/trigonometry level.

PH3782 Thermodynamics and Statistical Physics (4-0) As
Required

Entropy, temperature, Boltzmann factor and Gibbs factor are de-
veloped from a quantum point of view. Blackbody radiation, chem-
ical potential, partition function, Gibbs sum and applications to an
ideal gas are covered. Fermi-Dirac and Bose-Einstein statistics and
applications to degenerate systems; Gibbs free energy, Helmholtz
free energy, enthalpy, kinetic theory, phase transformations, chemi-
cal reactions. Prerequisites: PH2724 and PH2652.

PH3855 Nuclear Physics (4-0) As Required

This is the first in a sequence of graduate specialization courses on
nuclear weapons and their effects. This course deals with the un-
derlying principles of nuclear physics, including nuclear forces,
models, stability, reactions and decay processes, and interaction of
high energy particles with matter. Prerequisites: PH3152, PH3360,
and PH2652 or equivalents.

PH3858 Railgun Technology (2-0) As Required

This course provides a basic introduction to the fundamentals of
railgun theory, design, and practice. Requirements for both the
Army and Navy applications are discussed. Acceleration of projec-
tiles, pulsed power sources for the railgun, b