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What is BKCASE? 

•  Project to create: 
―  Systems Engineering Body of Knowledge 

(SEBoK – pronounced “sea bock”) 

―  Graduate Reference Curriculum in Systems 
Engineering (GRCSETM – pronounced “Gracie”) 

•  Started Sept 2009 by Stevens and NPS 
with primary support from DASD/SE 

•  Project will run through December 2012 

•  Intended for world‐wide use – all 
products available free in perpetuity 
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BKCASE Vision and Objec@ves 

“Systems Engineering competency models, cerZficaZon 
programs, textbooks, graduate programs, and related workforce 
development iniZaZves around the world align with BKCASE.” 

Vision 

1.  Create the SEBoK and have it be globally recognized by the SE 
community as the authoritaZve guide to the body of knowledge for the 
SE discipline. 

2.  Create GRCSE and have it be globally recognized by the SE community as 
the authoritaZve guidance for graduate programs in SE. 

3.  Facilitate the global alignment of related workforce development 
iniZaZves with SEBoK and GRCSE. 

4.  Transfer stewardship of SEBoK and GRCSE to INCOSE and the IEEE aber 
BKCASE publishes version 1.0 of those products, including possible 
integraZon into their cerZficaZon, accreditaZon, and other workforce 
development and educaZon iniZaZves. 

ObjecZves 
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Value to DoD 

1.  SE competency development in both DoD and Defense Industrial 
Base directly benefits from community agreement on: 

•  Important SE ideas, terminology, and references and how SE 
relates to other disciplines such as SwE and PM 

•  What students should know and be able to do when they receive 
a master’s degree in SE  

2.  SE pracZZoners in both DoD and Defense Industrial Base will have a 
ready reference for key SE terminology, ideas, and references 

3.  SE pracZZoners and managers will have more mature guidance and 
standards for professional cerZficaZon of systems engineers 

4.  A maturing SE field makes it easier for DoD managers to adopt SE 
best pracZces 

5.  Staff and managers understand befer what schools should/do offer 
in their SE programs 
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Our Supporters 
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63 Current Authors and Liaisons 

Loca@on  Number 

United States  44 

Europe (UK, France, Sweden)  11 

Asia‐Pacific (Singapore, Japan, China, Australia)  7 

LaZn America (1 country)  1 

Segment  Number 

Academia  30 

Industry  24 

Government  3 

Professional SocieZes  6 

3 Liaisons from IEEE Computer Society/Systems Council and 2 from INCOSE 
are sponsored from the highest levels of their organizaZons to develop an 
agreement for those socieZes to assume joint ownership of SEBoK and 
GRCSE in late 2012  
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Systems Engineering Body of Knowledge 
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SWEBOK Was Star@ng Point 

8 www.SWEBOK.org 
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SWEBOK 

• SWEBOK is a way of organizing all the knowledge that is 
within the software engineering (SwE) discipline 

•  It is a hierarchical structure for the knowledge and 
references to key documents stating the knowledge as of 
2004 

• Developed by a community of authors and reviewers from 
around the world 

•  It is static – it has not changed since it was published as a 
PDF document 

• A refresh project is underway to produce a new version 

9 
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Philosophy for SEBoK 

• Guide to literature just as SWEBOK is 

• Community-based with broad participation, open review, 
transparent process 

•  Intent to go beyond SWEBOK (by the time SEBoK 1.0 is 
released): 
―  Implementation as a wiki 

―  More substantial article about each topic 

―  More substantial information about relationship of SE to other 
disciplines 

―  More substantial glossary of terms 

―  More substantial information about how SE is applied and enabled 

10 



          Annual SERC Research Review, October 5‐6, 2011        11     

Part 1:    A guide to the SEBoK itself; e.g., Why does it exist? What is in it? How will 
different people use it? 

Part 2:     A guide to knowledge about systems; e.g., What types of systems exist? What 
fundamental principles help explain systems? 

Part 3:     A guide to knowledge about generic SE pracZce; e.g., How is SE performed? 
What are typical SE acZviZes? 

Part 4:  A guide to knowledge about the applicaZon of SE in products, services, 
enterprises, and systems of systems; e.g., how is the generic informaZon in 
Part 3 tailored when applying to different system types? 

Part 5:     A guide to knowledge about enabling SE; e.g., When is SE performed? Who 
performs it? How does culture affect it? 

Part 6:  A guide to knowledge about related disciplines and specialZes; e.g., How are 
sobware engineering and project management related to SE? How do safety, 
reliability, and other “iliZes” relate to SE? 

Part 7:     ImplementaZon examples; e.g., What do exisZng case studies and vignefes 
reveal about SE knowledge and pracZce? How does SE pracZce vary by 
domain and system type? 

SEBoK 0.5 TOC 
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Sample of More than 100 Topics  

•  Alignment and comparison of standards 
•  An overview of project management 
•  ApplicaZon of systems engineering standards 
•  Applying the systems approach 
•  ArchitecZng approaches for systems of systems 
•  Architectural design 
•  Assessing systems engineering performance of teams 
•  Complexity 
•  ConfiguraZon Management 
•  Dynamically changing systems 
•  Emergence 
•  Fundamentals of system definiZon 
•  Hubble Space Telescope case study 
•  Mission analysis and stakeholder requirements 
•  Resilience engineering 
•  System assurance 
•  System requirements 
•  The enterprise as a system 
•  The service view of engineered systems 
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Glossary of Terms 
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Part 2 Introductory Ar@cle 
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Defini@on of Adaptability 
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Primary References 
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Sample Primary Reference 
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SEBoK Schedule and Transi@on 

1.  Project began in September 2009 

2.  Four releases planned: 
― Prototype:  SEBoK 0.25 (September 2010) 

― Early AdopZon: SEBoK 0.5 (September 2011) as a Wiki,  

― Early ResoluZon: SEBoK 0.75 (Spring 2012) as a Wiki 

― Full Use: SEBoK 1.0 (September 2012) as a Wiki 

3.  Transfer of sponsorship to INCOSE and IEEE expected in late 
2012 – INCOSE and IEEE will perform and fund 
maintenance, evoluZon, and support 
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Graduate Reference Curriculum in Systems 
Engineering 
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Graduate Reference Curriculum in 
SoZware Engineering 

•  Graduate Sobware Engineering 2009 
(GSwE2009):  Curriculum Guidelines for 
Graduate Degree Programs in Sobware 
Engineering 

• GSwE2009 Companion Document: 
Comparisons of GSwE2009 to Current 
Master’s Programs in Sobware Engineering 

• GSwE2009 Companion Document: 
Frequently Asked QuesZons on 
ImplemenZng GSwE2009 

Endorsed by INCOSE, NDIA SE Division, Brazilian Computer Society 
Originally sponsored by DoD.  Now sponsored by the IEEE Computer Society and 

ACM 

www.GSwE2009.org 21 
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Course School Total 
A B C D E F G H I J K L M 

Introduction to System Engineering ● ● ● ● ● ● ● ● ● ● ● 11 
Modeling and Simulation ● ● ● ● ● ● ● ● ● 9 
Systems Architecture and Design ● ● ● ● ● ● ● ● ● 9 
Systems Integration ● ● ● ● ● ● ● 7 
Project Management ● ● ● ● ● ● 6 
Systems Analysis ● ● ● ● ● ● 6 
Risk and Decision Analysis ● ● ● ● ● 5 
Systems Management ● ● ● ● ● 5 
Systems Requirements & Analysis ● ● ● ● ● 5 
Intro Systems Software Engineering ● ● ● ● 4 
Probability and Statistical Analysis ● ● ● ● 4 
Engineering Economics ● ● ● 3 
Optimization Theory ● ● ● 3 
Verification and Validation ● ● 2 
System Definition and Cost Modeling ● ● 2 
Capability Engineering ● 1 
Dynamic Programming  ● 1 
Dynamic Systems Theory ● 1 
Human Factors ● 1 
Integrative Workshop ● 1 
Life Cycle Management ● 1 
Logistics Systems Engineering ● 1 
Problem Solving ● 1 
Quality Assurance ● 1 
Stochastic Processes / Modeling ● 1 
Systems Suitability ● 1 
Advanced Topics in Systems Engineering ● 1 

Preliminary Look at Core Courses for 
13 MSE Programs 
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Global Applicability 

Educate 

Educate  Educate 

Experience 

Experience 

Educate 

Model 1 

Model 2 

AddiZonal acZviZes 
PracZcal/Hands‐on work 

Labs 

Educate  Experience 

Model 3 – undergraduate program out of scope 

23 
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Technical
degree

Engineering
degree

Soft
Systems
degree

Engineering
discipline

experience

Soft
Systems

No
experience

pre-MS

Undergrad
internship

Undergrad
project

CORBOK

SE
Concentration

Domain
track

Application
Track

Internship

Capstone
design

Preparatory
work

SE
experience
(few years)

Other
engineering
experience

Soft
Systems

Experience

SE
experience

(more years)

No
experience
post MS

Objectives
met

Employer
training

Other
trainingOutcomes

met

Part-time
student

concurrently
employed in

SE field

GRCSE

Undergrad Experience
- pre MS

Grad
Program

Experience
- Post MS

Training
post MS

Perhaps
an

internship

There are many career progression models for 
a student.  GRCSE specifically includes two. Blue 
arrows are a North American model; red 
arrows are a European model.  Program 
objecZves are aligned with dominant 
workforce competency development model 
associated with the program. 

Undergraduate  Experience Pre‐MS  Graduate Program 

Experience Post‐MS  Training Post‐MS 

Other Models Possible 
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#     Chapter Title 
1.  Introduction 
2.  Context and guidance for the construction and maintenance 

of GRCSE 
3.  Expected student background when entering a master’s 

program 
4.  Expected objectives of graduate programs 
5.  Expected outcomes when a student graduates 
6.  Curriculum architecture 
7.  Core body of knowledge 
8.  Assessment 
9.  Anticipated GRCSE evolution 

GRCSE 0.5 Preliminary TOC 
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GRCSE Schedule and Transi@on 

1.  Project began in September 2009 

2.  Three releases planned: 
― Prototype:  GRCSE 0.25 (December 2010) 

― Early AdopZon: GRCSE 0.5 (December 2011)  

― Full Use: GRCSE 1.0 (December 2012)  

3.  Transfer of sponsorship to INCOSE and IEEE 
expected in December 2012 – INCOSE and IEEE 
will perform and fund maintenance, evoluZon, 
and support 
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When We Finish… 

SEBoK will strongly influence the pracZce of SE 
worldwide, the cerZficaZon of SE professionals in both 
industry and government, and increase significantly the 
quality of communicaZon among systems engineers 
worldwide.  

GRCSE will strongly influence the content of graduate SE 
programs worldwide leading to a stronger and more 
predictable defense SE workforce 


