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1.0. MISSION AND OBJECTIVES

Today 6s engineered systems are more complex than the
in the sophistication of elements from which they are constructed, but in the number
and nature of the interconnections between the elements. System failures today,
whether an autom obile malfunction on a busy highway or loss of a spacecraft on a
distant planet, are likely to result from an unanticipated interaction between
elements than from the failure of a single part. Software intensive systems
represent a special challenge becau se of the myriad of possible logic paths that can

be woven through their code. And as Mooreds | aw cont
computers and drive up their speed and power, software that was once deeply
embedded within physical components has begun to emerge, enabling collaboration

between components that would have been unimaginable only a few years ago.

While the complexity of technical systems continues to grow, equally as exciting
is the emergence of a new class of systems, one for which there i s no central control.
Perhaps most readily exemplified by the Internet, such systems are characterized by
the autonomy enjoyed by their elements, each one acting locally to achieve its

individual purpose without benefit of centralized control. And yet, b ecause the
elements are richly interconnected, such systems are capable of self -organizing to
produce emergent behavior for which they have not been specifically designed. We

are only beginning to scratch the surface in exploring the possibilities represen ted by

these decentralized systems, or perhaps more properly systems of systems.
Understanding their behavior, and perhaps even more ambitious, how to create
conditions that result in their producing favorable outcomes, will keep researchers
and designers occupied for many years to come.

Enterprises represent a special case of systems, one with enormous economic
importance. While not traditionally considered within the same domain as technical
systems, enterprises are increasingly being seen as representa tives of a broader
class of human designed systems, of which technical systems are only one part. The
simplest definition of an enterprise, three or more people engaged in purposeful

activity, would certainly be recognized as a system by a traditional sys tems
engineer. Even this simple enterprise comprises elements (people) working together
to achieve a common purpose. But todayés gl obal en

than this simple definition implies. Enabled by a revolution in communications and
information technologies, they may be among the most complex systems ever
conceived of by humans. In a sense, treating them in the same class as technical
systems represents a natural evolution, from enterprise systems as enabling
technology, to enterpris  es as systems of cross functional processes, to enterprises as
systems in their own right. Certainly, as we look at extended enterprises whose
elements may be independent firms widely dispersed across the globe, each with
their own motivations, expertise, cultures and organizations, yet collectively working
together to produce a product or service valued by customers, the challenge of
designing, managing, evaluating and optimizing these systems is the equal of any we
can find.

It is in this context that St evens created the School of Systems and Enterprises
( SSE) with the mission to ficreate knowledge and und
between Systems and Enterprises. We as a school are also committed to an
educational and research philosophy that we refer to as the AOpen Academic M
where:

1 We will develop meaningful alliances with academic partners to develop and
leverage thought leadership and competencies in our instructional and
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research initiatives, leading to the greatest benefit to our students and our
sponsors.

1  We will blur the boundary between the academic setting and the industrial/
government reality in our instructional and research approach. This will be
achieved through:

0 Bringing a fresh perspective to industry and government in an execu table
form T a specific method, tool, heuristic, or template

0 Bringing the industry and government reality into academia in a
researchable or usable form I a problem statement, a specific challenge,
heuristics, and case studies.

We believe that this concept of alliances is essential to developing relevant and
connected programs for the Systems Engineering (SE), Software Engineerin g (SSW) ,
Engineering Management (EM), Enterprise Systems (ES), and Financial Engineering

(FE) disciplines within academia.

The SS E faculty is engaged in a variety of research efforts in the new school to
support our academic endeavors that include:
Enterprise Architecting,
Enterprise Optimization,
Systems and Enterprise Management,
Systems Engineering, Architecting and T est, and

Software Engineering

=2 T To o To

To support our research mission, the SSE houses the Systems and Enterprise
Architecting Laboratory (SEAL) , Center for Resilent and Sustainable
Infrastructure Systems (CRSIS) , and the NJ Center for Software Engineering.
The SEAL provides a research environment and tooling for collaboration to let

a team work on the design, analysis, and system architectures. The SEAL also
serves as a central repository for the generated information can offer
opportunities for gathering of me trics and experiments with data mining to
extract system level patterns. The NJ Center for Software Engineering
provides a seminar series designed to join people from academia, industry
and government together to explore current topics and set research ag endas,
(see www.njcse.org)

2.0. UNDERGRADUATE PROGRAMS
2.1. Engineering Management

Engineering Management is a rapidly expanding field that integrates engineering,
technology, management, systems, and business. High -technology companies in the
telecom munications, financial services, manufacturing, pharmaceutical, consulting,
information technology and other industries utilize the concepts and tools of EM such
as project management, quality management, engineering economics, modeling and
simulation, sys tems engineering and integration, and statistical tools. These
technology -based companies recruit EM graduates for their expertise in these tools
and techniques and to fill a critical need of integrating engineering and business
operations.
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The EM program combines a strong engineering core with training in accounting,
cost analysis, managerial economics, quality management, project management,
production and technology management, systems engineering, and engineering
design. The course selection offered by this major exemplifies the Stevens
interdisciplinary approach to developing strong problem -solving skills. The program
prepares students for careers that involve the complex interplay of technology,
people, economics, information, and organizations. The pr ogram also provides the
skills and knowledge needed to enable students to work effectively at the interface
between engineering and management and to assume professional positions of
increasing responsibility in management or as key systems integrators.

The mission of the Bachelor of Engineering in Engineering Management (BEEM)
Program is to provide an education based on a strong engineering core,
complemented by studies in business, technology, systems, and management, to
prepare the graduate to work at th e interface between technology/engineering and
management, and to be able to assume positions of increasing technical and
managerial responsibility. The objectives of the EM program can be summarized as
follows:

1 EM graduates have a strong general engineeri ng foundation and are able to
use modern technological tools while working on complex multidisciplinary
problems.

1 EM graduates will have assumed leadership positions in their chosen areas of
work using knowledge gained from their engineering management ed ucation.

1 EM graduates effectively work in teams on projects to solve real world
problems. This effort can involve information research, the use of project
management tools and techniques, and the economic justification of the
solution that is effectively communicated in a written or oral project
report/business proposal that is presented to the client.

1 EM graduates possess the ethics, knowledge, skills, and attributes to define,
design, develop, and manage resources, processes, and complex systems
needed to work in a multidisciplinary team environment.

1 EM graduates apply the management tasks of organizing, staffing, planning,
financing, and the human element and have the tools to continue sustained
intellectual growth in the corporate or academic world.

The EM Program is accredited by the Engineering Accreditation Commission of
the Accreditation Board for Engineering and Technology (ABET). A typical course
sequence for EM follows:
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Freshman Year

Term | Term Il
CH 115 General Chemistry IA 3-0-3 Science Science Elective 3-0-3
CH 117 General Chemistry Lab | 0-3-1 PEP 111 Mechanics 3-0-3
Ma 115 Calculus | 3-0-3 Ma 116 Calculus Il 3-0-3
E 101 Eng Experiences | 1-0-0 E 102 Eng Experiences I 1-0-1
E 120 Engineering Graphics 0-2-1 E 122 Engineering Design Il 0-3-2
E 121 Engineering Design | 0-3-2 Hum Humanities 3-0-3
E 115 Intro to Programming 1-15-2
Hum Humanities 3-0-3
Total 11 V9.5 -15 Total 13-3-15
Sophomore Year
Term 1l Term IV
Ma 221 Differential Equations 4-0-4 Ma 227 Multivariate Calculus 3-0-3
PEP 112 Electricity and Magnetism 3-0-3 E 232 Engineering Design IV 2-3-3
E 126 Mechanics of Solids 4-0-4 E 234 Thermodynamics 3-0-3
E 231 Engineering Design IlI 0-3-2 Science Science Elective Il 2-3-3
E 245 Circuits & Systems 2-3-3 EM 275 Project Management 3-0-3
Hum Humanities 3-0-3 EM 270 Mgt of Engineering and Tech 3-0-3
Total 16 -6-19 Total 16 -6-18
Junior Year
TermV Term VI
CE 342 Fluid Mechanics/Transport 3-3-4 E 355 Engine ering Economics 3-3-4
E 321 Engineering Design V 0-3-2 EM 322 Engineering Design VI 1-3-2
E 344 Materials Processing 3-0-3 EM 345 Modeling & Simulation 3-0-3
EM 301 Accounting and Business Anal 3-3-4 EM 360 Total Quality Management 3-0-3
EM 365 Statistics for Engr. Managers 3-1.5-4 EM 385 Innovative System Design 3-0-3
EM 351 Management of Info Networks 3-0-3 GE General Elective 3-0-3
Total 15-10.5 -20 Total 16 -6-18
Senior Year
Term VII Term VI
EM 457 Elements of Operations Research 3-0-3 EM 450 Logistics and Operations Mgt 3-0-3
GE General Elective 3-0-3 GE General Elective 3-0-3
TG Technogenesis Core 3-0-3 EM 424 Engineering Design VIl 1-7-3
EM 423 Engineering Design VII 1-7-3 Hum Mgt 243 - Macroeconomics 3-0-3
EM 435 Business Process Reengineering 3-0-3 Hum Humanities 3-0-3
Hum Mgt 244 - Microeconomics 3-0-3
Total 16 -7-18 Total 13-7-15

Notes:

1 E 355 is a core course for all

engineers that is taught by SSE faculty,

1 Students can take Mgt 243 and 244 in any semester; these courses are
part of the humanities requirements for social science, and

1 Students with AP, transfer, graduate, or other credit for statistics are still
require d to take the one credit EM 364 Statistics Laboratory.
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Requirements for a Minor in Engineering Management
EM 275 Project Management
EM 270 Management of Engineering and Technology
EM 301 Accounting and Business Analysis
EM 360 Total Quality Management

EM Minors typically take the following courses as part of the Engineering
Curriculum:

Required Engineering Core
E 355 Engineering Economics
E 243 or EM 365 Statistics

Required Humanities Core
Mgt 243 Macroeconomics
Mgt 244 Microeconomics

Students wish ing to pursue and EM minor should use any three of the EM 275, 270,
301, or 360 courses to satisfy the requirements for the three general electives.

Thus, an EM minor requires a one -course overload.
2.2. Engineering with a Concentration in Information S ystems
Engineering

The SSE and Department of Electrical and Computer Engineering (ECE) of the
Charles V. Schaefer, Jr. School of Engineering jointly offer an Information Systems
Engineering (ISE) concentration under the Engineering Program in the
undergra duate curriculum.

The goal of the ISE concentration is to produce graduates with a broad
engineering foundation who can be effective in the analysis, design, construction,
implementation and management of information systems. A student can choose
eithe r a focus area in information systems management or networked information
systems. Students taking the NIS focus will in general take their senior design
sequence with students in the Bachelor of Engineering in Computer Engineering
(CpE) program. Whereas, those students taking the ISM focus will take their senior
design sequence with students in the Bachelor of Engineering in Engineering
Management (BEEM) program.  The following lists typical electives within each
focus. Other appropriate electives can be chosen with the approval of a faculty
advisor.

Network Information Systems (NIS): Electives for the NIS focus can be selected
from any ECE undergraduate or 500 -level courses consistent with the themes of
networks, information, and networked information s ystems. When appropriate,
courses from other academic programs can also be used, with a maximum of 2
courses from other academic programs. The Director of the ECE Department serves

as advisor to students in this focus area and electives must be approved by the ECE
Director.
Information Systems Management (ISM): Rapid advancements in technology

and dynamic markets and the changing business environment have created
increased demand for professionals who can manage and deliver information
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systems. This dema nd has been accelerated by new competition, shorter product life
cycles, and more complex and specialized markets.

EM 301 Accounting and Business Analysis (Fall of junior year)
EM 385 Innovative System Design (Spring of junior year)
EM 360 Total Quality = Management (Spring of senior year)

The mission of the Bachelor of Engineering in ISE (BEISE) Program is to provide an
education based on a strong engineering core, complemented by studies in business,
computer engineering, systems, and management, to prov ide systems professional
who can develop, lead, and evolve information resources partnering with corporate
management. ISE graduate s are prepared to work at the interface between
engineering and management to design and build innovative new products and
services which balance the rival requirements of competitive performance/cost and
practical constraints imposed by available technologies.

The objectives of the BEISE program can be summarized as follows:

1 ISE graduates have a strong general engineering found ation and are able to
use modern technological tools while working on complex multidisciplinary
problems.

91 iSE graduates will have assumed leadership positions in their chosen areas of
work using knowledge gained from their information systems education.

1 ISE graduates effectively work in teams on projects to solve real world
problems. This effort can involve information research, the use of project
management tools and techniques, and the economic justification of the
solution that is effectively communica ted in a written or oral project
report/business proposal that is presented to the client.

9 ISE graduate s will be proficient in the systematic exploration of the design
space to achieve optimized designs.

1 ISE graduates possess the ethics, knowledge, skills , and attributes to define,
design, develop, and manage resources, processes, and complex systems
needed to work in a multidisciplinary team environment.

1 ISE graduates will apply engineering and management skills and the tools to
continue sustained intell  ectual growth in the corporate or academic world.
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Engineering

Information Systems Management (ISM) Focus

Freshman Year

T Concentration in Information Systems Engineering,

Term | Term I

Ch 115 General Chemistry | 3-0-3 Science Science Elective 3-0-3
Ch 117 General Chemistry Lab | 0-3-1 Ma 116 Calculus Il 3-0-3
Ma 115 Calculus | 3-0-3 PEP111 Mechanics 3-0-3
E 101 Eng Experiences | 1-0-0 E 122 Engineering Design Il 0-3-2
E 121 Engineering Design | 0-3-2 E 102 Eng Experiences || 1-0-1
E 120 Engineering Graphics 0-2-1 Hu Humanities 3-0-3
E 115 Intro. To Programming 1-15-2
Hu Humanities 3-0-3

Total 11-9.5-15 Total 13-3-15

Sophomore Year
Term Il Term IV

Ma 221 Differential Equations 4-0-4 Ma227 Multivariate Calculus 3-0-3
PEP112 Electricity & Magnetism 3-0-3 E 232 Engineering Design IV 2-3-3
E 126 Mechanics of Solids 4-0-4 E234 Thermodynamics 3-0-3
E 245 Circuits & Systems 2-3-3 Science Science Elective 2-3-3
E 231 Engineer ing Design llI 0-3-2 EM275 Project Management 3-0-3
Hu Humanities 3-0-3 MA 134 Discrete Math 3-0-3

Total 16 -6-19 Total 16 -6-18

Junior Year
TermV Term VI
E 342 Transport /Fluid Mech. 2 3-3-4 E 345 Modeling & Simulation 2 3-0-3
E 344 Materials Processing 3-0-3 E 355 Engineering Economics 3-3-4
E 321 Engi neering Design V 0-3-2 E 322 Engineering Design VI 2 1-3-2
E243 Prob & Stat 3-0-3 Hu Humanities 3-0-3
CpE 360 Comp Alg & Data 3-0-3 T.E Technical Elective 2 3-0-3
Structures 3-0-3 GE General Elec tive 3-0-3

TE Technical Elective 2

Total 15-6-18 Total 16 -6-18

Senior Year
Term VI Term VIII
SYS/CpE5xx I nformation Data 3-0-3 TG Technogenesis Core 3-0-3
Systems TE Technical Elective 2 3-0-3

CpE490 Information Systems | 3-0-3 GE General Elective 3-0-3
GE General Elective 3-0-3 E 424 Engineering Design VI 12 1-7-3
E 423 Engineering Design VI 2 1-7-3 Hu Humanities 3-0-3
EM 435 Business Process Reeng. 3-0-3
Hu Humanities 3-0-3

Total 16 -7-18 Total 13-7-15
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2.3. Four Plus One Program in EM and SE

The SSE offers a unique four plus one style program designed for Stevens
undergraduate engineering and science students who wish to j ointly pursue a
Masters of Engineering in Engineering Management (MEEM) or in Systems
Engineering (MESE) degree concurrently with their undergraduate degree.
Admissions criteria to the program are junior standing, a formal interview, and a
Grade Point Aver age (GPA) of at least 3.2 in engineering or science. All
undergraduates in these programs are encouraged to take Mgt 243 and 244,
Microeconomics and Macroeconomics, respectively.

Certificates in Systems Engineering and Architecting, Engineering Manage ment,
Financial Engineering, Logistics and Supply Chain Analysis, Pharmaceutical
Manufacturing Practices, Project Management, Systems Engineering Management,
and Systems Supportability and Engineering are approved for this program. Other
certificate option s must be approved by the Associate Dean for Academics within the
SSE.

3.0. GRADUATE PROGRAMS

The SSE offers the Master of Engineering degrees in SE , EM, and Space Systems
Engineering (SpSE) and a Master of Science degree in Financial Engineerin g (FE),
Software Engineering (  SSW), and Enterprise Systems (ES) through a wide variety of
delivery modes to include traditional 15 -week face -to-face semester formal, web -
based distance format, and the Systems Design and Operational Effectiveness
(SDOE) pro gram6 s mo d ul ar Thé degrem aft Doctor of Philosophy is offered in
Systems Engineering, Engineering Management, and Enterprise Systems.

The SDOE program is an international leader in engineering education and offers
a flexible delivery format tailore d to the working professional. All courses in the
SDOE program are offered in a unique weeklong modular format. The week -long
modul ar format minimizes ti me awthg liveandimeniveo me baseo
weeklong courses, and associated group exercise s, ensure development of team
building skills, leadership development, and the real -time negotiation and tradeoffs
that characterize reality. Students are given reading assignments prior to the
instructional week. Further, participants pursing a degree or graduate certificate
have ten weeks subsequent to the instructional week to complete their homework
assignments and projects. Homework assignments and projects are not required for
those students taking SDOE classes for continuing education units (CEUS) credit. ?

The school 6s pr ogr 8p8E, SBEW, asdEES takeM, multidisciplinary
approach to engineering education by providing a blend of engineering, systems, and
management subjects. The traditional engineer and scientist often lacks preparation
in the human, financial, software, and systems integration skills necessary to make
project teams more productive, improve system and service quality, and promote
the advancement of high technology for complex systems. Our Masters' programs
are unique in that  we strive to produce a graduate who is well prepared for a future
in the management of engineering and technology and can address systems
integration, life cycle issues, software -intensive systems, and systems thinking at the
system, systems of systems, a nd enterprise levels.

2 While the weeklong format is the most popular modular format, the SDOE program also
offers the ability to tailor the modular structure in a variety of options. Ex amples of such
tailoring include, five concurrent Fridays, every other Friday for 10 weeks, and so on.
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The MS in FE services the financial services industries. This industry has an
increasing need for graduates who are trained in the mathematical methods that are
now used to solve problems in finance. In our financial engineering pro gram, you
learn how to use relevant techniques from applied mathematics, statistics, and
economics develop, analyze, and implement financial products involving securities
valuation, risk management, portfolio structuring, and regulatory concerns. Training
in quantitative analysis, modeling, optimization, simulation techniques, and
technology interface is emphasized. Financial Engineering serves the financial
services industries that are home to some of the most complex systems and
enterprises in our societ .

3. 1. Masterdés Progr ams

These programs require a minimum of 30 credit hours of course work. A thesis

and or project is required for the SE and ES degrees. For the EM and FE degrees , a
thesis is optional and may be substituted for up to six credit ho urs of course work.
The thesis option is strongly recommended for full -time students receiving financial

support in the form of research assistantships or those students planning to pursue
doctoral studies.

An undergraduate degree in engineering or rel ated disciplines with a "B" average
or better from an accredited college or university is generally required for graduate
study in our ME and MS programs. Outstanding applicants in other areas may be
conditionally admitted subject to the satisfactory compl etion of several ramp courses
or introductory courses within the specific program. Student applying to the MS in
ES program should have an undergraduate education or significant industry
experience that has a significant quantitative component. The MS in FE requires a
strong mathematics background to include some elements of calculus. The specific
requirements wil/l be determined on an individual
background. It is required that any applicants requesting research assista ntship
appointments and applicants to the Ph.D. program provide evidence of the ability to
carry out independent research. Examples of such evidence include the master's
degree thesis work and/or completed work -related projects. Graduate Record Exam
(GRE) scores are not required, but may be submitted in support of the application.
International students must demonstrate their proficiency in the English language
prior to admission by scoring at least 550 (210 for computer based) on the TOEFL
examination. App lications for admission from qualified students are accepted at any
time. Each student should meet with his/her advisor to develop a study plan that

bas|

matches the studentds background, experience, and i

requirements for any of th e school 6s progr ams.
3.2. Systems Engineering

The SE degree is a multidisciplinary program that includes a blend of engineering,
systems thinking, and management subjects. Graduates from this program will be
prepared to work effectively at the interfa ce between engineering and management
and to assume professional positions of increasing responsibility. The program
consists of ten courses (six core and four advisor directed electives):
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SYS/SDOE ® 625 Fundamentals of Systems Engineering

SYS/SDOE 650 Syst em Architecture and Design

EM/SDO E 612 Project Management for Complex Systems
SYS/SDOE 605 Systems Integration

SYS/SDOE 800 Special Problems in Systems Engineering

One SYS Elective in a quantitative course to include SYS/SDOE 611,
SYS/SDOE 660, SYS 670 , or other as approved by your advisor

Students wishing to pursue the thesis option will take 6 credit hours of SYS 900
and not take SYS 800 and the SYS elective. Only full time, resident students have
the option to NOT take either a 3 or 6 -hour pro jects class or a thesis. These
students may take two SYS/EM/ES electives with the approval of their advisor.

Students are encouraged to take an integrated four -course sequence leading to a
graduate certificate for the four advisor approved electives or four additional courses
in SE, EM, or ES. Most of these certificates are offered on -line via web -based

instruction. Approved four -course sequences include:

Agile Systems and Enterprises,

Engineering Management

Enterprise Architecture and Governance,
Financial Engineering,

Pharmaceutical Manufacturing Practices ,
Project Management,

Space Systems Engineering,

Software Engineering,

Systems - Centric Software Engineering,
Systems Engineering Management,

Systems and Supportability Engineering, or
Logistics and Supply Chain Analysis

E

=A =4 =4 -8 -8 -4

3.3. Engineering Management

A ME degree in EM builds upon undergraduate engineering and science education
with studies in business, management, and SE. The traditional engineer and scientist
often lacks a formal education in t he human, financial, and management skills
necessary to advocate the use of technology for high quality, cost efficient, complex
syst ems. Our Masterdés degree is unique in that we str
well prepared for a future in the managem ent of engineering and technology
integration.

Graduates from this program will be prepared to work effectively at the interface
between engineering and management and to assume professional positions of
increasing responsibility. The six core courses for this program are:

EM 600 Engineering Economics and Cost Analysis or
EM 620 Engineering Cost Management 4

% The SDOE course designation simply means that this course is taught in the one -week
modular format as previously described.

* Recommended for students who have an undergraduate class in engineering
economics.
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EM 605 Elements of Operations Research
SYS/SDOE 611 Modeling and Simulation
EM/SDOE 612 Project M anagement of Complex Systems
SYS/SDOE 625 Fundamen tals of Systems Engineering
EM/SDOE 680 Designing and Managing the Development System

Students lacking a strong quantitative background that includes an introduction to
calculus and statistics may be required to take several ramp courses as defined by
the admission conditions listed into the acceptance letter.

Students are encouraged to take an integrated four

-course sequence leading to a

graduate certificate for the four advisor approved electives or four additional courses

in SE, EM, or ES. Most o
instruction. Approved four

=A =4 =4 -8 -84

E I

Agile Systems and Enterprises,
Construction Management,

Enterprise Architecture and Governance,
Financial Engineering,

Logistics and Supply Chain  Analysis
Pharmaceutical Manufacturing Practices,
Project Management,

Software Engineering,

Systems - Centric Software Engineering,
Systems Engineering and Architecting,
Systems Engineering Management, or

Systems and Supportability Engineering.

f these certificates are offered on -line via web -based
-course sequences include:

A facult y advisor must approve other options. Note that all of these certificates
are available to undergraduate students as part of the four plus one program.

3.4. Enterprise Systems

Enterprises represent a special case of systems of systems, one with enor mous
economic importance. Enterprises comprise elements (people, polices, governance,
technology, etc.) working together to achieve a common purpose. We look at
extended enterprises whose elements may be independent firms widely dispersed

across the globe,

each with their own motivations,

expertise, cultures and

organizations, yet collectively working together to produce a product or service

valued by customers,

optimizing these systems is the equal of an
are far more complex than this simple definition implies. Enabled by a revolution in

communications and information technologies, they may be among the most
complex systems ever conceived of by humans.

the challenge of designing,

y

The MS in ES was conceived with a two
educational program was needed for people employed in the governance of

enterprises from non
class of problems should not be cha

managing, evaluating and

we can find. Todaybs

-fold goal.

First, we felt that an

-engineering and science backgrounds. Secondly, that a certain
racterized as SE in nature but should be viewed

from an enterprise perspective.  Thus, understanding the complex systems

characteristics of these elements to
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This MS in ES program consists of ten courses (six core and four advisor directed
electives) and includes:

ES/SDOE 621 Fundamentals of Enterprise Systems

EM/SDOE 612 Project Management of Complex Systems

EM/SDOE 680 Designing  and Managing the Development Enterprise
SYS/SDOE 605 Systems Integration

ES/SDOE 684 Systems Thinking

ES 800 Special Problems in Enterprises Systems

Note students wishing to pursue the thesis option will take 6 credit hours of ES 900
and not take ES 800 and EM 680.

Students are encouraged to take an integrated four -course sequence leading to a
graduate certificate for the remaining four electives or four additional courses in SE,
EM, or ES. Most of these certificates are offered on -line via web -based instruction.

Approved four -course sequences include:

Agile Systems and Enterprises,
Engineering Management,

Enterprise Architecture and Governance,
Logistics and Supply Chain Analysis
Project Management, or

1 Systems Engineering Management.

E K]

3.5. Financ ial Engineering

The vast complexity of financial markets compels industry to look for experts who
not only understand how they work, but also posses the mathematical knowledge to

uncover their patterns and the computer skills to exploit them. To achieve s uccess,
banking and securities industries must come to grips with securities valuation, risk
management, portfolio structuring, and regulation -knowledge embracing applied

mathematics, computational techniques, statistical analysis, and economic theory.

The goal of the degree is to produce graduate who can make pricing, hedging,
trading, and portfolio -management decisions in the financial services enterprise.
With sharply honed practical skills complimented by strong technical elements,
graduates are in dema nd in the industries -investment banking, risk management,
securities trading and portfolio management.

The masterés program consists of 10 courses for
wishing to enroll in any of the FE programs must have an undergradu ate degree in
an engineering or science discipline, and must have completed coursework in

Calculus and Differential Equations,

Probability and Statistics,

Linear Algebra, and

Programming Languages C++ or Java and Spreadsheets.

E ]

Students must also some ba  sic knowledge in FE. Students without this
background should enroll in FE 510. Note that FE 510 cannot be used as a course for
a FE degree.

June 2,200 8 14 of 45



There are two tracks in the MS in FE program: Quantitative Financial Engineering
and Financial Engineering Tec  hnology. Both tracks require the same core courses
and include:

FE 610 Stochastic Calculus for Financial Engineers
FE 620 Pricing and Hedging

FE 621 Computational Finance

FE 630 Portfolio Theory and Applications

FE 699 P roject in Financial Engineering or

FE 700 Masters Thesis in Financial Engineering

For the Quantitative FE Track the following courses are required:

MA 547 Advanced Calculus
MGT 625 Investments and Capital Markets
MA 650 Partial Differential Equations
Plus two courses from the following list:
FE 680 Advanced Derivatives
MA 653 Numerical Solutions of Partial Differential Equations
MA 615 Numerical Analysis |
MA 641 Time Series Analysis |
MGT 700 Econometrics
MGT 730 Design and Analysis of Experiments
MGT 7 10 Risk Management Methods and Applications

For the FE Technology Track with a concentration in Databases and Networks the
following courses are required:

SSW 540 Fundamentals of ~ Software Engineering

CS 561 Database Management Systems |

CS 573 Fundamentals of Cybersecurity

Plus two courses from the following list:
FE 680 Advanced Derivatives
CS 666 Information Networks |
CS 668 Fundamentals of Cryptography
CS 694 E -Business Security and Information Assurance
MIS 620 Analysis and Development of Information Systems
MIS 630 Data and Knowledge Management
MGT 710 Risk Management Methods and Applications
MGT 770 Economics of Networks

For the FE Technology Track with a concentration in Information and Modeling the
following courses are required:

SYS 611 Modeling and Simulation
SYS 660 Decision and Risk Analysis
SYS 670 Forecasting and Demand Modeling Systems
Plus two courses from the following list:
FE 680 Advanced Derivatives
SYS 681 Dynamic Modeling of Systems and Enterprises
MIS 620 Analysis an d Development of Information Systems
MGT 630 Data and Knowledge Management
MGT 710 Risk Management Methods and Applications
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3.6 . Software Engineering

The MS program in Software Engineering ( SSW) emphasizes the skills needed to
apply software technologie s to the realization of software products on time, within
budget and with known quality. It is a systems -oriented approach to building

software products and embedded software in other products.

The MS in Software Engineering is geared towards these stud ents:

1 The formally educated computer professional who aspires to a managerial

career and wants comprehensive hands -on training in the skills needed to

identify customer requirements, develop software designs, manage a software

development team and evaluate the resulting software product relative to

customer specifications.

1 The formally educated computer professional who wants to remain an

individual contributor yet needs to employ systems thinking, manage

outsourced projects, and attain a solid foundat ion in the practical application

of engineering technologies to the realization of software products

1 The computer professional whose educational background is not
computer science or computer engineering, but who has learned software

in

skills on the j ob and who now needs software and systems engineering

education.

9 The student who plans a careen in business management or investment in

software intensive industries.
9 The systems engineer whom needs a firm base in software concepts.

This MS in  SSW program consists of ten courses (six core and four advisor
electives) and includes:

SSW 540 Introduction to Software Engineering

SSW 533 Software Cost Estimation and Metrics

SSW 564 Software Requirements Analysis and Engineering

SSW 565 Soft ware Architecture and Component -based Design
SSW 567 Software Testing, Quality Assurance and Maintenance
SSW 689 Software Systems Reliability Theory and Practice

-directed

Students are encouraged to take an integrated four -course sequence leading to a
graduate cert ificate for the four advisor -approved electives or four additional courses

in SE, EM, CS, FE, SSW, and ES. Most of these certificates are offered on
web -based instruction. Approved four -course sequences include:
Agile Systems and Enterprises

Database Management Systems,

Engineering Management,

Enterprise Architecture and Governance,

Financial Engineering,

Project Management,

Secure Network Systems Design,

Software Design,

Systems - Centric Software Engineer  ing

Systems Engineering and Architecting,

Systems Engineering Management, or

Systems and Supportability Engineering.

=4 =8 =848 _8_8_8_8_8_95_9
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A faculty advisor must approve other options. Note that all of these certificates are
available to undergraduate students a s part of the four plus one program.

3.7 . Space Systems Engineering

I n t o dspagedrslated enterprises, change is the only constant. From market
and technological changes to policy and budgetary uncertainty , the space industry
has been faced with  increasing challenges that transcend technical boundaries. To
fully utilize emerging opportunities , and explore new ones within a modern space
centric enterprise, it is crucial to have both the technical knowledge necessary to
design cutting edge space mi  ssions and associated products, as well as, the systems
knowledge that is required to operate in an increasingly complex technical, business ,
and policy environment. The masters degree and certificate in Space Systems allow
professionals working in gover nment and the private space -related enterprises to
combine robust technical education in space systems design and development, key
space systems processes and tools with a holistic understanding of systems
enginee ring principles.

The master 6s neist®a L0acoursesdor a total of 30 credits. Students
wishing to enroll in SpSE program must have an undergraduate degree in an
engineering or science discipline . The program consists of six core courses :

SYS/SDOE 625 Fundamentals of Systems Eng ineering

SYS/SDOE 650 System Architecture and Design

SYS/SDOE 632 Designing Space  Mission s and Systems

SYS/SDOE 633 Mission and Systems Design Verification and Validation (V&V)
EM/SDOE 612 Project Management of Complex Systems

SYS/SDOE 605 Systems Integration

Students then must choose two courses from one of the two groups listed below:

Space Concentration Electives
SYS/SDOE 635 Human Spaceflight
SYS/SDOE 636 Space Launch and Transportation Systems
SYS/SDOE 637 Cos t-Effective Space Mission Operations
SYS/SDOE 638 Crew Exploration Vehicle Design Exercise

Systems Concentration Electives
SYS/SDOE 611 Modeling and Simulation
SYS/SDOE 645 Design for System Reliability , Maintainability, and Supportability
SYS/SDOE 660 Decision and Risk Analysis

Students have the option of working on either a project or athesis. The project and
thesis credit classes are
SYS 800 Special Topics in Systems Engineering (3 or 6 credit hours)

SYS 900 Thesisin S ystems Engineering (6 credit hours)

Student pursuing a 3 credit hour project must take one additional advisor approved
elective to meet the 30 credit hours required for the degree.
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3.7 International and Joint Programs

The SSE in partnership with t he School of Mechanical and Aerospace Engineering,
Nanyang Technical University (NTU), Singapore, offers a dual degree program
leading to Master of Engineering in Systems Engineering (through Stevens) and a
Master of Science in Systems and Project Manageme nt (through NTU). The program
mission is to prepare graduates in the twin competencies of systems engineering and
project management, both sharing a common complex systems thinking and
perspective.

The dual degree program aims to broadening the par ticipants®é education
experience and prepare them for a successful career in leadership positions in
delivering systems -based products, services and solutions to the industries,
businesses and government especially with countries in or have interest in
developing businesses in Southeast Asia, India, and China.

Students should apply to their perspective host universities. Cohorts are
accepted for both the fall and spring terms. The program is designed to be a
resident program with students spending a minimum of one semester at the non -
host university. To meet the degree requirements, candidates must earn 30 course
credits by taking five courses from Stevens and four courses from NTU plus an
independent study project. Students should take the follow ing courses from the
SSE:

SYS625 Fundamentals of Systems Engineering
SYS650 System Architecture and Design
SYS605 Systems Integration
EM612 Project Management of Complex Systems
SYS660 Decision and Risk Analysis or
EM680 Designing and Managing the Develo pment Enterprise

While studying at NTU candidates must select four of the following System and
Project Management (SPM) courses:

SPM21/M6141 Quality Engineering

SPM22/M6205 Systems Simulation & Modeling

SPM23/M6601 Human Factors Engineering

SPM25/M6925 E nterprise IT/IS Project Management

SPM26/L6103 Supply Chain: Strategy and Design

SPM29/M6929 Management of Complex Engineering Projects

SPM30/M6426 Management of Technology and Innovation

SPM31/M6930 Project Estimation and Cost Management

All students in  the program are required to M6588 Independent Study from NTU
producing a three credit hour capstone project. Note that students wishing to pursue

a graduate certificate in Systems Engineering Management through Stevens are
required to take EM 680 and SPM2 2.
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3. 8. Masters of Business Administration (MBA) in Technology Management
(TM) with Concentrations in Engineering Management and Financial
Engineering

The Wesley J. Howe School of Technology Management (WJHSTM) in conjunction
with the School of S ystems and Enterprises  offer a unique program which combines
the quantitative elements of an engineering degree with the business topics typically
taught in a MBA program. The program is designed so that students from various
backgrounds can tailor their educational experience to meet their career objectives.
The recommended study plan is shown for EM and FE are shown below, respectively.

Engineering Management Concentration

Course Title of Course Credits
MBA Core Courses
Mgt 609 Introduction to Proj  ect Management 3.0
Mgt 600 Managerial Accounting 3.0
Mgt 607 Managerial Economics 3.0
Mgt 620 Statistical Models 3.0
Mgt 623 Financial Management 3.0
Mgt 641 Marketing Management 3.0
Mgt 671 Technology & Innovation Management 3.0
Mgt 680 Organizatio nal Behavior and Theory 3.0
Mgt 690 Organizational Theory and Design 3.0
Mgt 725 Strategic Management 3.0
Subtotal 30

Breadth Courses

Mgt 657 Operations Management 3.0
Mgt 679 Management of Information Systems 3.0
Elective 3.0
* Elective 3.0
* Elective 3.0

* Two electives may be substituted (with
approval) with a Masterds
Subtotal 15

EM Major Courses
* * Select one of these 2 courses

EM 605 Elements of Operational Research 3.0
** SYS 611 Modeling and Sim ulation 3.0
** SYS 660 Decision and Risk Analysis 3.0

SYS 625 Fundamentals of Systems Engineering 3.0

SYS 650 System A rchitecture and Design 3.0
EM Elective 3.0

Subtotal 15
Total 60

Prereq uisites (No Credit) (or equivalent)

EM 365 Statistics for Engineers NC
Ma 501 Introduction to Mathematical Analysis NC
Mgt 503 Microeconomics NC
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Financial Engineering Concentration

Course Title of Course Credits
MBA Core Courses
Mgt 609 Introd uction to Project Management 3.0
Mgt 600 Managerial Accounting 3.0
Mgt 607 Managerial Economics 3.0
Mgt 620 Statistical Models 3.0
Mgt 623 Financial Management 3.0
Mgt 641 Marketing Management 3.0
Mgt 671 Technology & Innovation Management 3.0
Mgt 6 80 Organizational Behavior and Theory 3.0
Mgt 690 Organizational Theory and Design 3.0
Mgt 725 Strategic Management 3.0
Subtotal 30
Breadth Courses
Mgt 657 Operations Management 3.0
Elective 3.0
Subtotal 6
FE Major Courses
* Select one of these 2 courses
FE 510 Introduction to Financial Engineering 3.0
MA 540 Introduction to Probability Theory 3.0
T™M 613 Knowledge Discovery and Data Mining 3.0
MIS 682 Capital Markets 3.0
FE 610 Stochastic Calculus for Financial Engineers 3.0
*FE 620 Pricing and Hedging 3.0
* CS 535 Financial Computing 3.0
FE 621 Computational Methods in Finance 3.0
FE 630 Portfolio Theory and Applications 3.0
Subtotal 24
Total 60
Prerequisites (No Credit) ( or equivalent)
MA 505 Introduction to Mathematical Methods NC
CS 570 Introduction to Programming in C++ NC

To gain admission to the MBA program, students must take a GMAT or GRE (see

the WJHSTM section of the catalog for specific admission crite

ria and score

standards). A minimum of two years work experience will be required of all students
prior to admission to this program.
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4.0. GRADUATE CERTIFICATE PROGRAMS

All graduate certificate programs require a minimum of 12 credit hours of cou rse
work. An undergraduate degree in engineering or related disciplines with a "B"
average or better from an accredited college or university is generally required for
graduate study in any one of our programs. Outstanding applicants in other areas
may be conditionally admitted subject to the satisfactory completion of several ramp
courses or introductory courses within the specific program. The specific
reqguirements wil/ be determined on an individual basi
background. Interna  tional students must demonstrate their proficiency in the English
language prior to admission by scoring at least 550 (210 for computer based) on the
TOEFL examination. Applications for admission from qualified students are accepted
at any time.

Each student should communicate with his/her advisor to develop a study plan

t hat matches the studentds background, experience,
the requirements for any of the programs. Each of the graduate certificate programs
isastepping -stone t owards the Masterdés degree in Systems En

Agile Systems and Enterprise
ES/SDOE 684 Systems Thinking
ES/SDOE 678 Engineering of Agile Systems and Enterprises
ES/SDOE 679 Architecting the Extended Enterprise
ES/SDOE 683 Design of Agile Sys tems and Enterprise
Engineering Management
EM 600 Engineering Economics and Cost Analysis
EM 605 Elements of Operations Research
EM/SDOE 612 Project Management of Complex Systems
EM/SDOE 680 Designing and Managing the Development Enterprise
Enterprise A rchitecture and Governance
ES/SDOE 679 Architecting the Extended Enterprise
ES/SDOE 684 Systems Thinking
SYS/SDOE 681 Dynamic Modeling of Systems and Enterprises
ES/SDOE 677 Enterprise and Organizational Governance
Financial Engineering
FE 610 Stochastic Calculus for Financial Engineers
FE 620 Pricing and Hedging
FE 621 Computational Methods in Finance
FE 630 Portfolio Theory and Applications
Logistics and Supply Chain Analysis
SYS/SDOE 640 Support ability and Logistics
EM/SDOE 665 Integrated Supply Chains
SYS 670 Forecasting and Demand Modeling Systems
SYS/SDOE 611 Modeling and Simulation
Software Engineering
SSW 540 Introduction to Software Engineering
SSW 533 Software Cost Estimation and Metric S
In addition, the student must select two of the following courses:
SSW 564 Software Requirements Analysis and Engineering
SSW 565 Software Architecture and Component -based Design
SSW 567 Software Testing, Quality Assurance and Maintenance
SSW 687 Enginee ring of Large Software Systems
SSW 689 Software Systems Reliability Theory and Practice
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Space Systems Engineering

SYS/SDOE 625 Fundamentals of Systems Engineering

SYS/SDOE 650 System Architecture and Design

SYS/SDOE 632 Designing Space  Missions and Systems

SYS/SDOE 633 Mission and Systems Design Verification and Validation (V&V)
Systems - Centric Software Engineering

SSW 540 Fundamentals of Software Engineering

SYS 625 Fundamentals of Systems Engineering

EM 612 Project Management of Com plex Systems

SSW 565 Software Architecture and Component -Based Design
Systems Engineering and Architecting

SYS/SDOE 625 Fundamentals of Systems Engineering

SYS/SDOE 650 System Architecture and Design

EM/SDOE 612 Project Management of Complex Systems

SYS/S DOE 605 Systems Integration
Systems Engineering Management

EM/SDOE 612 Project Management of Complex Systems

SYS/SDOE 625 Fundamentals of Systems Engineering

SYS/SDOE 660 Decision and Risk Analysis

EM/SDOE 680 Designing and Managing the Development E nterprise
Systems and Supportability Engineering

SYS/SDOE 625 Fundamentals of Systems Engineering

SYS/SDOE 640 System Supportability and Logistics

SYS/SDOE 645 Design for System Reliability, Maintainability, and

Supportability
SYS/SDOE 650 System Archit ecture and Design

The certificate in Agile Systems and Enterprises integrates four
complimentary courses. One common theme throughout defines enterprise as a
human activity system. Another defines agile systems as those responding
effectively to unpredic ted situations, at all times, within mission. These common
themes facilitate a study of agility across a seemingly wide variety of interesting
system types, with the lines of difference blurred as each informs the other. The
frontier of systems engineering today seeks new levels of system capability and
behavior, and expects to find those benefits in higher forms of systems that elude
traditional control and creation concepts. This graduate certificate is relevant to
engineers, managers, and decision makers in commercial, healthcare, financial and
insurance, and defense domains working with systems that must thrive in a dynamic
unpredictable environment - especially if they are system of systems or enterprise
systems. The graduate certificate and the constit uent courses first build a theoretical
and philosophical basis for understanding and formulating the interactive and
interdependent problem and solution spaces, and then suggest pragmatic and
executable approaches to realize the enterprise potential.

Engi neering Management is a rapidly expanding field that combines
engineering, technology, management, systems, and business. High -technology
companies in the telecommunications, financial services, manufacturing,
pharmaceutical, consulting, information techno logy and other industries utilize the
concepts and tools of EM such as project management, quality management,
engineering economics, modeling and simulation, systems engineering and
integration, and statistical tools. Given that most students will spend m ost of their
professional careers in a management or supervisory capacity, this certificate will
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provide many of the skills necessary to be successful in the 21st century, global
economy.

The certificate in Enterprise Architecture and Governance integrate s four
complimentary courses focused on defining and managing large enterprises.
Enterprises represent a special case of systems of systems, one with enormous
economic importance. While not traditionally considered within the same domain as
technical syst ems, enterprises are increasingly being seen as representatives of a
broader class of human designed systems, of which technical systems are only one
part. Certainly, as we look at extended enterprises whose elements may be
independent firms widely dispers ed across the globe, each with their own
motivations, expertise, cultures and organizations, policy and procedures, doctrine
and history, charters and resources, motivations and strategic intent, yet collectively
working together to produce a product or se rvice valued by customers, the challenge
of designing, managing, evaluating and optimizing these systems is the equal of any
we can find. Whether governments, large commercial organizations, government

agencies, etc., governance continues to be the most ¢ ritical challenge contributing to
the success or failure of the enterprise. The graduate certificate and the constituent
courses first build both a theoretical and philosophical basis for understanding and
formulating the interactive and interdependent pro blem and solution spaces, and
then suggest pragmatic and executable approaches to realize the enterprise
potential .

The vast complexity of financial markets compels industry to look for experts who
not only understand how they work, but also posses the ma thematical knowledge to
uncover their patterns and the computer skills to exploit them. To achieve success,
banking and securities industries must come to grips with securities valuation, risk
management, portfolio structuring, and regulation -knowledge emb racing applied
mathematics, computational techniques, statistical analysis, and economic theory.
This four -course graduate certificate in Financial Engineering is an online,
instructor -led, program that provides you with what you need to know in stochast ic
modeling, optimization, and simulation techniques.

The Logistics and Supply Chain Analysis certificate focuses on the theory and
practice of designing and analyzing supply chains. It will provide quantitative tools to
identify key drivers of supply ch ain performance such as inventory, transportation,
information and facilities from a holistic perspective. This graduate -certificate
program has a "how -to" orientation and the understanding gained in the courses can
be immediately applied to the solution o f on -the -job problems.

Todaybés complex and competitive business environmer
vigilantly insure the reliability and integrity of computer systems to avoid costly and

potentially catastrophic disruption. To guard against failure, alert industries engage
technically qualified experts with sound managerial judgment. The four -course
graduate certificate in Software Engineering offers what you need to know to

understand fail -safe computer systems, both rapidly and prudently. Managers and
software professionals who enroll in these innovative courses will become authorities

on quantitative, rather than qualitative problem -solving methods. Learn to deal with

a broad spectrum of enterprises 0 from small -scale to large complex projects. Work in
teams to solve problems generated by actual case histories. Following IEEE -
sponsored Software Engineering Body of Knowledge guidelines, you emerge as a key

player with superior knowledge of the principal elements of advanced software
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