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1. iSSEc Project 

Worldwide, most of the value in new products and systems is delivered through 
software. Much of the complexity of those products and systems resides in and is 
addressed by software. Most of the "surprises" that occur after product shipment and 
system deployment can be traced back to software being implemented incorrectly. 
Software is the underlying technology to advance mobile phones, automobiles, and 
aircraft. The ability of any large company or government agency to manage its projects 
and organization depends heavily on sophisticated software that supports its business 
and technical processes, ranging from logistics systems to manufacturing systems to 
customer relationship management systems. Software is everywhere. Yet reports from 
the Software Engineering Institute, the Standish Group, and others have painted the 
same story for years: that creating and evolving large-scale software on schedule, on 
budget, with expected functionality, is uncommon. 

Software engineering (SwE) is the acknowledged discipline by which large-scale and 
complex software is developed. Many universities teach software engineering at the 
undergraduate level. More than 30 colleges and universities helped create the 2004 
model curriculum for undergraduate SwE education that was published by the IEEE and 
ACM.  

Many universities offer a Masters degree in SwE. Yet the only existent model 
curriculum for graduate SwE was created in 1991 by the Software Engineering Institute. 
Since then the World Wide Web has vastly changed how the world communicates, and 
software being developed today has changed considerably as a result. Considering the 
reliance of the world economy on the quality of senior SwE professionals, the lack of a 
current model graduate curriculum is dismaying. 

The iSSEc (integrated Software and Systems Engineering curriculum) Project is 
creating a new model graduate SwE curriculum that reflects new understandings in how 
to build software, how software engineering depends on systems engineering, and how 
software engineering education is influenced by individual domains, such as 
telecommunications and defense systems. The resulting curriculum will be suitable for a 
university education leading to a Masters Degree in SwE.  

The initial project plan for iSSEc included the formation of an Early Start Team (EST) 
by July 2007.  The EST would be limited to 15 to 20 experts from industry, government, 
academia, and professional associations.  The plan also called for establishing a larger 
Core Team several months later from those same four community segments. 

 



Organizing Workshop of the Early Start Team, Aug 15th&16th-2007, Arlington – Virginia, USA 

  2 

 

2. Organizing Workshop 

The EST assembled for the first time in a workshop that was held on Aug 15-16, 
2007 at the ANSER facility in Arlington, Virginia.  The top workshop objective was to 
bring the members of the EST physically together in order to kick-start iSSEc and to 
coalesce the team around developing a strawman curriculum over the next several 
months. Detailed workshop objectives are included in Appendix A. When complete, the 
strawman curriculum will serve as an intermediate project deliverable, and also will 
provide direction when the larger Core Team’s effort begins. 

EST members were selected to ensure representation from industry, government, 
academics, and professional societies. EST participants include people who were 
associated with earlier efforts, such as the Software Engineering Body of Knowledge 
(SWEBOK) and SE2004, which is the model software engineering undergraduate 
curriculum.   

As on Aug 15th, 2007 the Early Start Team consisted of: 

1. Bruce Amato, Department of Defense 

2. Mark Ardis, Rochester Institute of Technology 

3. Barry Boehm, University of Southern California 

4. Murray Cantor, IBM 

5. Gary Hafen, Lockheed Martin  

6. Thomas Hilburn, Embry-Riddle Aeronautical University 

7. James McDonald, Monmouth University 

8. Ernest McDuffie, National Coordination Office for NITRD 

9. Bret Michael, Naval Postgraduate School 

10. Paul Robitaille, INCOSE, Lockheed Martin 

11. Doug Schmidt, Vanderbilt 

12. Mary Shaw, Carnegie Mellon University 

13. Richard Thayer, California State University at Sacramento 

14. Joseph Urban, National Science Foundation 

15. Osmo Vikman, Nokia, Finland 

16. David Weiss, Avaya 

17. Robert Edson, ANSER 
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18. Art Pyster, Stevens Institute of Technology 

19. Larry Bernstein, Stevens Institute of Technology 

20. Richard Turner, Stevens Institute of Technology 

21. Sarah Sheard, Stevens Institute of Technology 

22. Devanandham Henry, Stevens Institute of Technology 

Of the above, Murray Cantor, James McDonald, Doug Schmidt and Richard Thayer 
could not attend the organizing workshop, and Mary Shaw joined the workshop on its 
second day. 

 

3. Workshop Proceedings 

The two-day organizing workshop was held at the ASysT Institute, a collaborative 
endeavor of Stevens Institute of Technology and Analytic Services. ASysT is located in 
the Arlington, Virginia, USA headquarters of Analytic Services. The workshop agenda is 
included as Appendix B.  

3.1 Welcome & Introduction 
The workshop began with a welcome by Dr. Art Pyster, principal investigator of the 

iSSEc project, Distinguished Research Professor at Stevens Institute of Technology, 
and the Stevens Director of the ASysT institute.  

In her welcome note, Kristen Baldwin, OSD and principal sponsor of iSSEc, brought 
out the motivation for OSD to support this effort. Software engineering is critical to 
ensure success in today’s world of complex systems. However, a March 2007 MITRE 
study conducted for DoD clearly brought out inconsistencies in software engineering 
education and in the knowledge and skills that a typical software engineer would 
possess. The DoD is increasing its emphasis and attention on software engineering 
issues. Sizing and complexity of software are identified as critical issues. 

Gary Hafen commented that software engineering is “systems engineering of a 
software product/service.” This summarizes aptly the long term vision of iSSEc – to 
produce a curriculum for an integrated curriculum in software and systems engineering. 

Art Pyster presented the workshop objectives, roadmap and roles/timelines of the 
iSSEc project for the first phase activities, which will produce a reference curriculum 
suitable for a Masters Degree in Software Engineering (attached as Appendix C-1).  
Although important, certificate programs and doctoral programs in software engineering 
were deemed out of scope for iSSEc at this time. 
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3.2 Summary Presentations 
Brief presentations on earlier related efforts were made primarily by participants who 

were involved in those efforts. 

“SWEBOK”, Richard Thayer 

Art Pyster presented the slides prepared by Richard Thayer, who could not attend 
the workshop. (presentation attached as Appendix C-2.) The current version of 
SWEBOK was released in 2004, and the next version is expected in 2009. Art Pyster 
mentioned that contact with Jim Moore is being established. 

SWEBOK 2004 is presently being used a baseline to compare the competencies 
being offered by different programs in software engineering. The 2009 update is 
expected to include a number of topics not covered in the 2004 version. The update 
may be an addendum to the existing version and not a fully revised release. 

“SE-2004”, Thomas Hilburn 

Thomas Hilburn presented the undergraduate reference curriculum “SE-2004” 
(presentation attached as Appendix C-3). He stated that a number of reviews, including 
two public reviews, were held before release of the curriculum. Unlike the graduate 
curriculum now being prepared, “SE-2004” addresses undergraduate students who 
would be entering the program without any prior experience or computing knowledge. 
This make the entry conditions for undergraduate programs more uniform than is 
possible for graduate programs. “SE-2004” also includes curriculum patterns applicable 
to various countries and regions. 

“SEI – 1991 Curriculum”, Mark Ardis 

Mark Ardis presented the reference curriculum that was prepared by the SEI in their 
1991 report on graduate software engineering education (presentation attached as 
Appendix C-4). He added that dissemination of the curriculum was also given much 
thought. Tutorial videos were recorded and distributed to universities across the world, 
encouraging others to use it. Mark stated that this effort met with only limited success, 
for unclear reasons. 

“Systems Engineering Curriculum”, Art Pyster 

Art Pyster presented a summary of the Reference Curriculum for a Graduate 
Program in Systems Engineering prepared by Professor Rashmi Jain and others at 
Stevens Institute of Technology (presentation attached as Appendix C-5). He noted that 
many competencies were common between systems engineering and software 
engineering, and that there was tremendous opportunity for collaboration between the 
two disciplines. There were many touch points between software and systems 
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engineering that the software engineering curricula that were presented and discussed 
later at the workshop did not articulate well. 

3.3 As-Is Analysis 
In an attempt to understand current practice, iSSEc is conducting an analysis of 

software engineering graduate programs from around the world. As of the beginning of 
the workshop, 11 programs had been analyzed. Art Pyster presented details of the data, 
collection approach used and some preliminary analysis carried out with the data 
(attached as Appendix C-6). For each university, data was collected from the university 
website and further validated with a professor at the university.  

Initial analysis clearly showed the large diversity in software engineering programs 
not just in course content, but also in a number of other factors including admission 
requirements, project/thesis requirements and percentage of total courses that are 
required.  

The data collection and validation exercise will be continued to include a total of at 
least 30 universities. Analysis results will be published. Participants were requested to 
suggest names of programs and universities to be considered for data analysis, with 
priority to those where some direct contacts exist. Mark Ardis stated that during an 
earlier data collection exercise, 52 US universities were found to offer a graduate 
program in software engineering. Out of those 52 universities, 13 were accredited. 

3.4 Expected Competencies  
Workshop participants spent substantial time during both days of the workshop in 

deliberating which competencies (both knowledge and skills) that a student in a 
master’s program in software engineering should be expected to master. A homework 
assignment had been given to all participants before the workshop, requesting them to 
list out the graduate curriculum requirements from their perspective.  Gary Hafen and 
Bret Michael presented their perspectives, which initiated discussions between the 
participants (attached as Appendices C-7 and C-8).  

SWEBOK 2004, which has been used as a base for the As-Is analysis, relates to 
software development of the 1990s, and is not mindful of more recent advances, 
including open source, agility, and geographically distributed development. It may be 
too big an effort to take a completely fresh look at the competencies required. A simpler 
and more efficient approach will be to add and remove competencies relative to 
SWEBOK 2004 as appropriate. 

Homework assignments submitted by David Weiss and Barry Boehm (attached as 
Appendices D-1 and D-2), and the document by Mary Shaw titled “Software 
Engineering for the 21st Century: A basis for rethinking the curriculum” were the basis 
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for further discussions. Participants voted as to which of 4 categories specific 
knowledge (“what the student is expected to know”) and skills (“what the student should 
be able to do”) should belong to: (i) pre-requisite to entering the Masters program (ii) 
critical for earning a Masters degree (iii) post Masters Degree (Masters Degree + 2 
years) (iv) get rid of it – not a necessary skill or knowledge. Results of this voting 
exercise and its impact on the strawman curriculum will be published later.  

Larry Bernstein raised a few questions for discussion, and provided a short list of 
literature that he believes every software engineer should read (attached as D-3). 
Thomas Hilburn posed some questions relevant to establishing requirements and also 
listed a set of high-level requirements (attached as D-4). Osmo Vikman expressed his 
views about the whole approach, based on his experience at Nokia (attached as D-5). 

The following directions were generally agreed upon by all participants towards 
preparation of the strawman curriculum and the complete model graduate reference 
curriculum to follow: 

1. The curriculum will identify a common foundation that all schools should 
include in their core curricula.  

2. Students need to have knowledge of either a specific application domain 
(such as telecommunications or finance) or a specific disciplinary domain 
(such as information security).  

3. Students need the experience of building real software. Some ways of doing 
this are:  on-the-job, in a thesis, or in a school-based project.  

4. Students need to learn how they can make a transition from one application 
or disciplinary domain to another, since so many will need to do so during 
their career. 

5. Students need to recognize the boundaries of what they know and what they 
don’t know, and know what to do when they encounter a situation beyond 
their area of competence. 

3.5 Strawman Curriculum Outline 
A draft strawman curriculum outline was proposed by Stevens, which was discussed 

and modified.  

Bret Michael offered that although the As-Is analysis could be published and 
presented in other forms, the strawman curriculum should include an executive 
summary of the analysis. David Weiss stated that the rationale behind the most 
important decisions made in creating the curriculum should be included.  Tom Hilburn 
added that some guidelines on infrastructure, faculty, teaching, practicum and 



Organizing Workshop of the Early Start Team, Aug 15th&16th-2007, Arlington – Virginia, USA 

  7 

 

assessment would benefit universities whey they plan to adopt and implement the 
reference curriculum.   

The strawman curriculum will be released near the end of 2007. The strawman 
curriculum will also serve as a guide to preparation of the complete graduate model 
reference curriculum involving a larger Core Team and many more reviewers and 
participants.  

The agreed outline is attached in Appendix E. Participants offered to prepare various 
sections of the strawman curriculum and to review the contents.   

3.6 Curriculum Endorsements and Dissemination 
A variety of dissemination methods need to be employed – journals, conferences, 

presentations, publications, and the web. Suggestions included: 

! iSSEc could be mentioned in the IEEE computer society meeting to be held in 
November 2007 

! Since systems engineering will be included in phase 1 product of iSSEc 
(model graduate reference curriculum for software engineering), endorsement 
from INCOSE and the IEEE Systems Council should be possible. 

! The curriculum should not be seen as a DoD publication even though DoD is 
providing significant funding for the effort. This constraint precludes, for 
example, publishing the curriculum as an SEI Technical Report. The 
curriculum will have broad applicability, and therefore, needs to be 
disseminated in media read by commercial organizations. 

! A “summer institute” or the like could be organized to present the curriculum 
and guidelines for adoption to universities. NSF could possibly sponsor this 
event.  

! The following associations could be contacted for endorsement: 

ACM (including SIGCSE and SIGSOFT),  IEEE (including the Computer 
Society, Systems Council, and Software Engineering Council), ISO, 
ASEE, INCOSE, NDIA SE Division, AIAA, SAE, and non-US analogs of 
societies such as ASEE.  

In fact, the NDIA SE Division and INCOSE SE University Leadership have 
already endorsed this effort. 

! A publication plan should be prepared, listing the journals, newsletters, 
websites, and magazines where iSSEc could be published 
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3.7 Expanding the Team 
Participants expressed a number of views concerning addition of more members to 

the iSSEc project team. While most of them would be included at the Core Team level, 
some can also be brought in to the EST: 

! David Weiss observed that the average age of the current EST was too high, and 
expressed the need to include younger participants, especially from academia. 
He also added that there should be some representation from Silicon Valley, 
especially from start-up companies. 

! Paul Robitaille offered to contact BMW for representation from the auto industry.  

! Many other participants agreed to identify contacts from industry who could be 
part of the iSSEc team. 

3.8 General Points 
Some general points raised by the participants of the workshop not included in the 

preceding sections, are mentioned below: 

! Paul Robitaille cautioned that the graduate curriculum should not simply “clean 
up” at the graduate, failures in education at the undergraduate level.  

! Larry Bernstein stated that the market demand of the software industry is high 
enough that students can get excellent jobs without a formal degree in software 
engineering. Hence, attracting students to a Master of Software Engineering 
(MSE) course or equivalent could be a big challenge for the universities. Paul 
Robitaille added that attracting students to engineering in general was a 
challenge, since there were less strenuous ways for students to obtain a good 
paycheck.  

! While software engineering in most universities worldwide falls under the 
Computer Science (CS) department, Larry Bernstein noted that at Stevens the 
SwE department has recently been moved from CS to the School of Systems 
and Enterprises where the systems engineering program is housed. 

! Art Pyster noted that the role of today’s software engineer is more of assembling 
components than of building components.  

! The IEEE’s Certified Software Development Professional (CSDP) program was 
identified as a reasonable measure of the minimum level of software engineering a 
software professional has learned. It was further observed that companies are 
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unwilling to pay for test preparation and the cost of the test because there is no 
customer requirement for it. It is recommended that iSSEc define a means of 
identifying and tracking those professionals that take the exam. 

Some thoughts on the final curriculum were discussed: 

! The model curriculum should be architected to readily enable an individual 
university to add a domain-specific focus or other specific flavor to the 
curriculum.  

! The curriculum must strike a balance between breadth and depth in what is 
presented. This will be difficult.  

! A thesis or capstone project can be the means for a student to dive deeply 
into a specific topic such as software for real-time systems or software for 
safety-critical systems. 

! Disciplinary domains (such as security, which applies in many application 
domains) and application domains (such as finance and telecommunications) 
are distinct.  This distinction needs to be understood by all students.  

! While course packaging need not be presented exhaustively, two sample 
course packagings could be included as examples. 

 

4. Way Ahead 

! A project plan for the strawman curriculum would be prepared by Stevens. 

! Teams would interact independently towards preparing the strawman 
curriculum. Following a couple of intermediate versions, the final strawman 
curriculum is expected to be released around the end of 2007 or early 2008, 
probably after another meeting of the EST. 

! Meanwhile, the larger Core Team would be established. The Core Team 
could first meet in early 2008 and then decide how to evolve the strawman 
curriculum into a full-fledged model graduate reference curriculum in software 
engineering. 

! The As-Is analysis would be continued with data collection from more 
universities. A paper would be published on its findings, which would also 
feed into the strawman curriculum.  
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Appendix A: Workshop Objectives 

1. Organize the Early Start Team (EST) in a way that best positions the team 
to create a strawman graduate software engineering (SwE) curriculum 
during the fall 

2. Develop a shared understanding of the current state (as-is) of graduate 
SwE programs (a preliminary analysis of current graduate programs will 
be discussed – but a final version will be generated during the fall.) 

3. Agree on a draft set of requirements for a model graduate SwE curriculum 
(to-be curriculum), including what minimum knowledge and skills should 
be expected of anyone receiving an MS in SwE (or equivalent degree). In 
deciding which requirements to include, the EST should think broadly, 
considering “soft” skills and knowledge, such as the ability to work 
effectively in teams, technical writing skills, ethical behavior, etc.  The EST 
should also consider what domain-specific and systems engineering 
knowledge and skills they require from SwE graduates. 

4. Develop a rough analysis of the gap between the as-is state of graduate 
curricula (understood by satisfying Objective 2) and a model curriculum 
(understood by satisfying Objective 3). 

5. Develop a draft outline/architecture of the model curriculum 

6. Agree on success conditions for iSSEc; that is, when the project is 
completed, what would we like to be true? 

7. Agree on a high-level plan to produce a strawman curriculum 

8. Identify ways in which strawman and version 1 curricula will be used 
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Appendix B: Workshop Agenda 

Day 1: August 15th, 2007 (Wed) 

 8:00a Continental Breakfast 

 8.30a General Introduction of the EST and discussion of the workshop 
objectives and agenda 

 9.15a Review primary source documents, including SWEBOK, 
SE2004, 1991 SEI Technical Report on graduate SwE 
education, CSDP and the model systems engineering curriculum 
developed by Jain, et al. 

10:30a Break 

10.45a Review analysis of as-is state of graduate SwE programs 

11:15a Develop a draft set of requirements for model curriculum, 
including an understanding of what students should know when 
entering the graduate program; results from the homework 
assignment to think through Objective 3 will be used to seed the 
discussion. 

12:00p Lunch 

 1:00p Continue developing requirements 

 2.00p Determine the metric to be used for assessing the gap between 
the as-is state of SwE graduate programs and what the 
requirements demand.  Analyze the gap using the established 
metric. 

 3:00p Break 

 3:15p Continue gap analysis 

 4:15p Begin developing an outline/architecture of the model curriculum 

 5:00p Adjourn for the day 

 6:00p Group supper for those interested 
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Day 2: August 16th, 2007 (Thu) 

 8:00a Continental breakfast 

 8.30a Review the previous day and make any mid-course corrections 

 9:00a Continue outline/architecture of the model curriculum 

11.00a  Develop & agree on iSSEc Project success conditions 

11.30a Lunch 

12:15p Develop high-level implementation plan for strawman curriculum 

 1:30p Wrap up and action item review 

 2:00p Adjourn workshop 
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Appendix C: Presentations 

C-1: “iSSEc project”; Art Pyster 
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C-2: “SWEBOK”; Richard Thayer 
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C-3: “SE-2004”; Thomas Hilburn 
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C-4: “SEI-1991 Curriculum”; Mark Ardis 
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C-5: “Systems Engineering Curriculum”; Art Pyster 
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C-6: “Analysis of existing SwE programs”; Art Pyster 
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C-7: “Model Graduate SwE Curriculum - An Industry Perspective”; 
Gary Hafen 
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C-8: “Requirements for a Model Graduate SwE Curriculum”;  
Bret Michael 
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Appendix D: Homework Assignments 

D-1: David Weiss 
1. What should recipient know? 

1.1. Basic mathematics needed to understand techniques for and limitations in 
constructing and verifying and validating software and system architectures and 
code, 

1.2. Limitations prescribed by computational theory. 

1.3. Underlying principles of software engineering needed to construct well-
engineered systems, e.g., meaning of structure, information hiding, object 
orientation, definition of interface, role of specification, i.e., what distinguishes 
software engineering from simply writing code. 

1.4. Meaning of engineering and what constitutes good engineering practice.  A few 
examples from other industries. 

1.5. Architecture and its role. 

1.6. Architecture, algorithms, and a few tricks of the trade in at least one domain, 
such as telecommunications, finance, medicine, control systems. 

1.7. Basic theory and use of operating systems, databases, language parsers, 
performance analysis, human-computer interfaces (some of this should be a 
precondition). 

1.8. Basics of project planning and types of development processes, e.g., waterfall, 
iterative, product-line. 

1.9. Principles underlying the specification and design of a product line. 

1.10. Principles underlying configuration and change control systems. 

1.11. Problems of scale, i.e., what problems dominate as systems become larger. 

1.12. Basic theory of teamwork and how it is manifested in software development 
teams, what different manifestations are, and what their strengths and 
weaknesses are, e.g., distributed development, open source development, 
distributed (including agile) development, Conway’s Law. 

1.13. Theory of software measurement, e.g., goal-question-metric paradigm, CMMI 
scale, complexity measures. 

1.14. Strunk & White and why it’s important to apply it. 

1.15. Ethical guidelines for engineering in general and software engineers in 
particular. 
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1.16. Economic principles underlying cost and value analyses for software systems, 
and return on investment calculations. 

1.17. Finance and marketing principles applied to software engineering, e.g., the 
quality-interval-cost cycle. 

2. What should recipient be able to do? 

2.1. Write a program, in at least two different languages, and give a convincing 
argument that it is correct. 

2.2. Review an architecture.  Review a requirements specification. 

2.3. Operate as a member of a software development team in at least two different 
roles, e.g., developer, system tester, including knowing the process for making 
a change to the code to add a new feature or to correct an error. 

2.4. Construct a project plan. 

2.5. Check code into and out of a configuration control system. 

2.6. Conduct a performance analysis of a small system. 

2.7. Conduct code inspections. 

2.8. Write a good interface specification. Review an interface specification. 

2.9. Estimate how long it will take to implement a module. 

2.10. Use a software development environment such as Eclipse. 

2.11. Distinguish between well-founded research and poorly conceived or executed 
research, particularly be able to read journal and books relevant to software 
engineering and understand what’s useful and what’s not. 

2.12. Be able to cite at least two examples of good software architectures and two 
examples of failed software architectures and explain why they succeeded or 
failed. 

2.13. Review both cost and value analyses of software systems.  

2.14. Review the design of a graphical user interface. 

2.15. Design a small product line. 
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D-2: Barry Boehm 
1. What should recipient know? 

a.  Software ergonomics beyond user interface design: task analysis, work 
context analysis, computer supported cooperative work, operational 
concept formulation. 

b. Software/systems quality attributes and attribute tradeoff analysis 

c. Software risk analysis and risk mitigation strategies (buying information, 
risk avoidance, reduction, transfer, or assumption) 

d. COTS/NDI (non-developmental item) assessment, tailoring, and 
integration 

e. Legal aspects of software: intellectual property, contracting, governance 

f. Presentation and communication skills and variation by audience 

2. What should recipient be able to do? 

a. Use prototypes, scenarios, personas, etc. to engineer a non-programmer, 
collaborative-user interface and operational concept 

b. Conduct a tradeoff analysis between performance and another quality 
attribute, e.g., accuracy, security, availability 

c. Perform a risk analysis of a given software project plan 

d. Perform a COTS/NDI selection analysis 

e. Assess the relative vulnerabilities of the supplier and consumer for a 
shrink-wrapped software product's terms of use 

f. Tailor a project proposal briefing to a prospective financial sponsor and to 
an end-user representative 
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D-3: Larry Bernstein 
Some questions that will define directions: 

1. What programming skill level and experience is expected of a software engineer? 

2. Should the curricula be established for the minimum understanding a software 
engineer needs before being consider a software engineer or should it be 
targeted to an 'average' professional in the field? 

3. Is there a mandatory reading list of a few essential classic software engineering 
materials?  Do you agree that every software engineer can be expected to have 
read or know: 

o Brooks Mythical Man Month 

o Parnas on Modularization 

o Boehm on Spiral Model 

o Read Dijkstra on Goto less programming  

o Agile Manifesto 

o IEEE/ACM Ethics- short form 

o Linger/Mills on Structured programming 

o McIlroy 1968 NATO paper 

o ACM video showing the 1957  Leo development 

o Read the GAO report on the failure of the Patriot in Desert Storm. 

4. How will the reference curricula be kept current? 

5. Should the curricula cover people intensive techniques such as performance 
reviews, innovation, team building and guru management? 

6. How commonly does a MS program require a thesis?  How commonly does it 
optionally allow a thesis? 

7. How commonly does a MS program require domain-specific application of SwE 
concepts, such as requiring a course on "software in the telecommunications 
domain"?  How commonly does it offer such courses as an elective? 
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D-4: Thomas Hilburn  
Some questions relevant to establishing requirements: 

1. What kind of prior background and preparation for admission to the degree 
program is expected? Undergraduate degree in computing or any engineering 
degree or and any B.S./B.A.? Experience in Software engineering practice?  

2. What will be the general nature of the degree? Will it be a “Master of SwE” 
professional degree or a “MS in SwE” research based/preparation degree? 

3. How will the graduate degree relate to or overlap with undergraduate degrees in 
Software Engineering? Computer Engineering? 

4. What is the market of such degrees? 

The following is an initial set of high-level requirements (graduate outcomes) for 
a Model Graduate Curriculum in Software Engineering: 

1. Show mastery of the software engineering knowledge and skills, and 
professional issues necessary to practice as a software engineer. This mastery 
will include 

a. At least comprehensive level competency across the ten SWEBOK 
knowledge areas (not including the KA on “Knowledge Areas of the 
Related Disciplines”). 

b. Application level competency, or above, in six of the ten SWEBOK 
knowledge areas. 

c. At least comprehensive level competency of “System engineering 
Fundamentals” as described in the Guide to Systems Engineering Body of 
Knowledge (G2SEBoK - http://g2sebok.incose.org/) . 

2. Work effectively as part of a team to develop and deliver quality software 
artifacts. 

3. Reconcile conflicting project objectives, finding acceptable compromises within 
limitations of cost, time, knowledge, existing systems, and organizations. 

4. Design appropriate solutions in one or more application domains using software 
engineering approaches that integrate ethical, social, legal, and economic 
concerns. 

5. Demonstrate an understanding and appreciation for the importance of 
negotiation, effective work habits, leadership, and good communication with 
stakeholders in a typical software development environment. 

6. Possess the ability to learn new models, techniques, and technologies as they 
emerge and appreciate the necessity of such continuing professional 
development. 
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D-5: Osmo Vikman  
Osmo’s requirements for an ideal software curriculum: 

1. It should not be constrained within a specific implementation technology  "silo" 
(i.e. software, electronics or mechanicalengineering/design) 

2. It should emphasize systems thinking, innovation and problem solving skills and 
competences 

3. Architectural thinking should be one of the core competences (i.e. service, 
system, product, platform, software, hardware,...architectures) 

4. It should develop collaboration capabilities for extended enterprise (i.e. spanning 
the whole value chain/network of a business domain) 

5. It should introduce stakeholder need analysis methods and tools for the whole 
lifecycle of a service, system or product 

6. It should teach Product Family (i.e. Product Line) approach instead of 
development of one-off products 

7. It should teach complex system-of-systems development based on network-
centric approach 

8. Change management and change tolerance (resilience) skills will be essential in 
facing the ever more uncertain future 
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Appendix E: Strawman Curriculum Outline 

Size estimate 25-50 pp 

Section Page count 

Executive Summary 1 

Introduction 3 

(Addressable markets, spectrum of degrees, project rationale) 

Student capabilities  

  - Masters program entrance requirements (expected knowledge and skills) 2 

 - Masters graduate Capabilities (expected knowledge and skills) 5 

Curriculum 

  - Requirements (for curriculum “-ilities”) 1 

  - Body of Knowledge (Deltas + and - to SWEBOK) 10 

  - Curriculum Architecture (to meet requirements) 3 

  - Course Packagings (order, content, texts, readings, radical packaging) 10 

  (alternative packagings, such as integrative vs. discrete) 

- Summary of As-Is analysis 2 

Discussion of Teaching Methods (philosophical?) 2 

Curriculum implementation (guidance) 2 

Appendices (as necessary) 

 - Rationale (on detailed decisions) 
 - Program support (faculty, infrastructure, scope – evolution & growth) 
 - Mappings of requirements to courses, etc. 
References/Bibliography 

 


