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School Overview

Todayds engineered systems are more compl ex

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
automobile 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 element. Software intensive systems represent a special challenge
because of the myriad of possible logic paths that can be woven through their code.
And as Mooreds | aw continues to drive d
speed and power, software that was once deeply embedded within physical components
has begun to emerge, enabling collaboration between elements of the system/enterprise

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 is 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, because the elements are richly
interconnected, such systems are capable of self-organizing to produce emergent
behavior for which they have not been specifically designed. Today, we are only
beginning to scratch the surface in exploring the possibilities represented 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 of systems, one with enormous economic
importance. While not traditionally considered within the same domain as technical
systems, enterprises are increasingly being seen as representatives of a broader class of
human designed systems, of which technical systems are only one part. A traditional
systems engineer would certainly recognize the simplest definition of an enterprise,

three or more people engaged in purposeful activity, as a system. Even this simple
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enterprise comprises elements (people) working together to achieve a common purpose.
But todayds gl obal enterpri s e pledefinitionfilmplies. mor e
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 enterprises 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 Stevens created the School of Systems and Enterprises (SSE) with
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the mission to o0create knowledge and understandi

and Enterprises with the emphasis on t he me ani n g Within SS&, nwe Gare
committed totheeducati onal and research philosophy

Academi c Mo geidedus a folloardh

1 We will develop meaningful alliances with academic partners to develop and leverage
Obst of breedd thinking and competencies 1in
leading to the greatest benefit to our students and our sponsors.
1 We will blur the boundary between the academic setting and the industry/
government reality in our instructional and research approach. This will be achieved
through:
0 Bringing a fresh perspective to industry and government in an executable form & a
specific method, tool, heuristic, or template
0 Bringing the industry and government reality into academia in a researchable or
usable form 8 a problem statement, a specific challenge, guest instructors, heuristics,

and case studies.

We believe that this concept of developing strategic and mutually beneficial alliances
and partnerships is critical to the development of the oO0industry as

and this is a key tenet of our research strategy. It is also essential to engage in a rigorous
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research endeavor that is grounded in relevance.
The SSE faculty is engaged in a variety of research efforts in the school to support our

academic endeavors and the open academic model that include:

AEnt er pri s e, Modeling, iartd®aragemegt
0 Intelligent Systems and Enterprises
0 Agile Enterprises
0 Resilient Enterprises
0 System Management and Technical Planning
ASystems Concepts in Education
0 Systems Thinking in K-12 and Undergraduate Education
0 Systems Engineering/Thinking for Traditional Engineering
AEnterprise Optimizati on
0 Risk Based Multi-Resource Allocation and Optimization
0 Stochastic System Modeling and Optimization
0 Mobile Ad-Hoc Wireless Network Reliability Analyses
0 Information Mining and Data Fusion
ASystems Engineering, Architecting and Test
0 System Requirements and Architecture Modeling
0 Architecture Management
0 System Test and Integration

0 Architecture Management and Strategy

Admission to Graduate Program

The programs leading to the Doctor of Philosophy (Ph.D.) degree are designed to

develop your ability to perform research or high-level design in systems engineering,

engineering management, and/or enterprise systems. Admission to the doctoral

program is made through the school &6s PhAD Admi ss
review of your scholastic record and professional accomplishments. This committee is

chaired by the Associate Dean for Academics with representation from the major

programs and meets quarterly. For domestic students, admission to PhD programs in

SSE requires that the candidate has graduated from an ABET accredited undergraduate

program, preferably in engineering or science. A mast e gdhaallydreqgire® e i s



before a student is admitted to the doctoral
academic performance and/or career must reflect their ability to pursue advanced

studies and perform independent research. Typically a GPA of 3.5 or betterat mast er 6s
level and 3.0 or better at the undergraduate level is required for admission to the Ph.D.

program. 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. All PhD applicants are required to submit Graduate Record Exam

(GRE) results and a Letter of Intent as part of the application process. Candidates may

submit GMAT scores in lieu of GREs for the PhD in Engineering Management and

Enterprise Systems. The Letter of Intent should be limited to two pages and consist of

two elements: 1) long term career goals and how a PhD supports these goals and 2)

broad statement of research interests.

PhD Requirements

Ninety credits of graduate wor k i n an approved program of st ut
degree are required for completion of the doctoral program. Up to 30 credits obtained in

a masterds program can be included toward the
credits, up to 30 credit hours of course works as well as a minimum of 30 credit hours of

dissertation work are required. Note that HUM 501, Foundations of Technical

Communication, can be substituted for 3 credit hours of dissertation research. The

writing style, grammar, and spelling of the dissertation and all exams should reflect a

high level of skill in written communication. Students are encouraged to meet every

semester with members of their Dissertation Advisory Committee (DAC) to collect

feedback, kept abreast of their progress, etc.

A maximum of six years is allowed for the completion of the degree. Requests for an
extension of the six-year limit must be made in writing thru the Program Director, the

Associate Dean for Academics, and ultimately to the Dean of Academic Administration.

The PhD admissions committee will meet annually at the end of the academic year to
review the progress of all PhD students. In the event that a student does not make any
significant progress during an academic year, the PhD Admissions Committee in concert

with the Research Advisor reserves the option to 1) have the student develop a



remediation plan to accelerate progress, 2) change that program of study from PhD to a

masterds degree, or 3) disenroll them from

Role of Advisor

Upon acceptance into the PhD program, each student will be assigned a Temporary
Academic Advisor (TAA). This TAA serves the purpose of getting the student started
with their program of study and to help guide them in finding a permanent advisor.
The role of the TAA is to broadly guide the student in the pursuit of research in their
chosen area. By the time a student completes three or four courses, they should select a
permanent Research Advisor and agree upon a broad research topic. The Research
Advisor normally serves as the Chair or co-Chair of the DAC and must be a

tenured/tenure track faculty member or professor emeritus within SSE.

The Dissertation Advisory Committee

The Research Advisor and the doctoral student will nominate additional members of the

DAC. A DAC is composed of at least four members, one of who must

faculty member from another school. It is permissible and desirable to have as a
committee member a highly qualified person from outside Stevens. A DAC appointment

form is completed and submitted to the Dean of Academic Administration for approval.

Qualifying Exam

The purpose of the Qualifying Examinati on

independent research of high quality, communicate effectively, and develop original

ideas in their chosen area of research interest The candi date shoul d

Statementd that articul ates their research

SYS/EM/ES 800 course to collaborate with their advisory and to develop the details of
their research statement that will provide a context for their dissertation research. It is

suggested that the students should typically take this course as their 5 or 6th course.

The qualifying examination has two components & written and oral. For the written

component, each member of the DAC develops 2 or 3 questions that are meant to
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examine the candidateds ability to conduct rese
responses to these questions. These questions may bebased on the studentos
statement and may include critical review of relevant papers, comprehensive assessment

of the significance of anticipated research within the related literature, both academic

and practitioner, etc. The Research Advisor will collect these questions from the DAC

and transmit them to the candidate. The student is expected to respond to all questions

within two weeks, and to provide each member of the DAC paper and electronic copies

of responses to all questions at least two weeks prior to the scheduling of the oral

component of the qualifying examination. = Students must be registered during the

semester that the qualifying examination is taken. Students are permitted to enroll in a

maximum of 10 dissertation credits prior to taking the Qualifying Examination. Students

may not schedule the Qualifying Examination until they have an approved Study Plan.

The studentds DAC administers the Qualifying E
examination is unsatisfactory, one full semester must lapse (15 weeks) before the

examination is administered a second time. Students failing the examination twice will

be dismissed from Stevens Institute. At the discretion of the DAC, a candidate may be

allowed to change his or her degree option from a Ph.D. to a Masters.

Proposal Defense

The purpose of the Proposal Defense is to ensure that the dissertation is appropriately
scoped and all members of DAC are in agreement with methodology, products, results,
etc., for the dissertation. Every doctoral candidate is required to prepare a Research
Proposal that addresses the following seven areas: 1) describes the research content and
why it is important, 2) present a literature review to include what others have done in
the area, 3) discuss the research outcome anticipated including its relationship to related
research within the literature, 4) proposed research validation approach, 5) articulation
of specific contribution to the field of endeavor, 6) articulation of the creative content
and uniqueness of the research effort, and 7) anticipated obstacles. You must clearly
articulate to your DAC why and how you propose to accomplish this research. This
proposal must be in a written form and must be briefed to his/her DAC at a meeting of
the committee. As a minimum, the candidate should have Chapter 1 (Problem

Statement) or equivalent, Chapter 2 (Literature Review) or equivalent, emerging results,



validation and verification plan, schedule for completing the dissertation, content and
target journals to publish the results of the research along with a schedule for their

publication.

A student pursuing a doctoral degree should demonstrate, through the qualifying exam,
this proposal, and ultimately the dissertation, the ability to conduct high quality,
original and creative research. This proposal should show that the research results
should be sufficiently significant as to be publishable in a referred journal. The writing
style, grammar, and spelling of the proposal and the dissertation should reflect a high
level of written communication skills. The proposal defense document must be made

available to the doctoral committee at least two weeks before the scheduled event.

Public Defense

At the completion of the research, you must defend your dissertation in a public
presentation. The final dissertation document must be made available to the committee
at least two weeks prior to the actual scheduled defense and cannot be scheduled during
the last four weeks of an academic term. All students are encouraged to meet
individually with the DAC before the Public Defense to ensure that the dissertation has

met their expectations.

The final public defense must be scheduled through the Graduate School, at least two
weeks prior to its administration. To pass the final examination, a degree candidate
must have a favorable vote from a majority of the examining/advisory committee, with
at most a single negative vote. The final draft of the dissertation document must be
made available to the doctoral committee at least two weeks prior to the scheduled final

examination.

If a student fails either the Public Defense, there must be a lapse of one full semester (15
weeks) before rescheduling the defense. A student is allowed no more than two

opportunities to successfully defend the dissertation.

The Dissertation

The results of the research should be significant to be publishable in a major scholarly

journal. In lieu of the traditional dissertation, the SSE offers students the option to build



WHAT?

WHY?

HOW?

a portfolio where refereed journal and conference papers are included as appendices in
the final dissertation. The main body of the dissertation integrates these papers and refers
to those papers (which are contain in an appendix) for the details. We believe that having
your research peer reviewed produces a superior dissertation and disseminates the results
to a wider community. Below is what a Table of Contents might encompass for the
portfolio approach.

Draft Structure of a Doctoral Dissertation Using the Portfolio Approach

i.  Abstract
ii.  Acknowledgement
iii.  Table of Contents
iv. List of Tables
V. List of Figures
Vi. List of Symbols
Chapter 1: Introduction and Problem Setting (Strong reference to first paper)
1.1 Introduction [extended concept paper]
1.2 Overview of the Problem Domain
1.3 Problem Statement
1.4 Resarch Objectives
1.5 Uniqueness of this Research
1.6 Dissertation Organization and Structure
Chapter 2: Literature Review and Taxonomy (illustrative) (Strong reference to second paper)
2.1 Approach One
2.2 Approach Two
2.3 Taxonomy Development

2.4 Restatement tfie Research Thesis and Hypothesis

Chapters 3, 4, and 5 can deal with the ModeDevelopment, Analysis and Experiment, Validation and
Results (Strong reference to third and fourth papers)

Chapter 6 can deal with Final Conclusions, Restatement of thaqueness of this Research, and a
Statement and Description of Future Research

(All of the above can be summarized inFDpages)

First Technical Paper (Addressing the fiwhat o)
Second Technical Paper (Addressing the AWhyo)
Third and Fourth TechnicalPaper s ( Addressing the fiHowo)



Any Appendices and References (All synthesis, analysis, modeling, experimental, testing, validation
details can be contained in the appendices)
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Student Loads

A student who has previ ous| ysequigatemt ésdllowed Mast er 0 s
maximum of six years to complete the requirements for the Doctoral degree. Our goal is
to have full time, on campus students complete the program in about three years
provided that start their research in parallel with their coursework. Typical timelines for

full time and industry sponsored doctoral students are shown below.

Typical Doctoral Sequence
(Full-Time Students)

Year 1
Admission to the
PhD Program
a Course 1,2,3 Courses 4,5,6 3 Research Hours
T e —— ]
Assigned aTemporary Narrow Dissertation
Advisor Based Upon the Topic and Find &@ermanent
Letter of Intent Dissertation Advisor
Year 2
Course 7,8,9 Course 10/ 6 Research Hours
(Recommend (Optional specialty
SYS 800Special Topics course as needed to 3 Research Hours
To ConductlLiterature Review | suEEort researchi
L
Formalize Research Pass PhD
Dissertation Interest Qualifyingexam
Committee Statement
Year 3
9 Research Hours 9 Research Hours
[ e —— ]
Proposal Public
Defense Defense

Note that the dissertation research process should start upon admission to the PhD program
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Typical Doctoral Sequence
(Part-time Students)

Year 1
Admission tothe
PhD Program
qQ Course 1 Course 2 Course 3
T S ]
Assigned aTemporary Narrow Dissertation
Advisor Based Upon Topic and Find #ermanent
Letter of Intent Dissertation Advisor
Year 2
Course 4 Course 5 Course 6 / 3 Research Hours
I ]
FinalizeDraft Research Interest Statement
StudyPlan
_ Year 3
Formalize
Dissertation PassPhD Proposal
Committee Qualifying  Exam Defense
a Course 7 / 3 Research Hours Course 8 /3 Research Hours  Course 9/ 3 Research Hours
(Recommend (Optional specialty (Optional specialty
SYS 800Special Topics course as needed to course as needed to
To ConductLiterature Review) support research) support research)
Year 4
Course 10/ 6 Research Hours 12 Research Hours or Dissertation Credits

I ]
(Optional specialty )
course as needed to Public
support research) Defense

Note that the dissertation research process should start upon admission to the PhD program

Activity Report

Each semester, doctoral students who are enrolled in research credits or Maintenance of
Matriculation must submit a Research Activity Report to their DAC. This form is to be
signed and a copy forwarded to the graduate school. Students who do not submit such a
report cannot enroll in additional credits. Research Activity Report forms are available

from the graduate school Graduate Studies Web page.

12



