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Systems Engineering Research Center (SERC)

This material is based upon work supported, in whole or in part, by the U.S. Department of Defense through the Systems Engineering Research 
Center (SERC) under Contract H98230-08-D-0171. The SERC is a federally funded University Affiliated Research Center (UARC) managed by 

Stevens Institute of Technology consisting of a collaborative network of over 20 universities.  More information is available at www.SERCuarc.org

Executive Overview

Dr. Dinesh Verma
November, 2016

http://www.sercuarc.org/
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SERC Network of Over 20 Collaborators

SERC leverages 
expertise of over 450 
researchers across 
the United States
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SERC Research Thematic Areas

Enterprises and SoS
• Enterprise Analysis 
• System of Systems Modeling and 

Analysis

Trusted Systems
• Systemic Security
• Systemic Assurance

Human Capital Development
• Evolving Body of Knowledge
• Experience Acceleration
• SE and Technical Leadership 

Education

SE & Systems Mgmt  Transformation
• Affordability and Value in Systems
• Quantitative Risk
• Interactive Model-Centric Systems 

Engineering
• Agile Systems Engineering
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• Enterprise Systems and Systems of 
Systems
―Dan DeLaurentis, Purdue
―Jo Ann Lane, USC
―Bill Rouse, Stevens (NAE)

• Human Capital Development
―Tom McDermott, GA Tech
―Jon Wade, Stevens

Research Council Members

• Trusted Systems
―Barry Horowitz, UVA (NAE)
―Bill Scherlis, CMU
―Kevin Sullivan, UVA

• Systems Engineering and Systems 
Management Transformation
―Mark Blackburn, Stevens
―Barry Boehm, USC (NAE)
―Paul Collopy, UAH
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Key Transition Activities

• SoS Analytic Workbench – APL for DoD; MITRE for multiple
―Purdue University

• Modeling Framework for SoS and Enterprise Systems – MITRE for 
the Veterans Administration, and others
―Stevens Institute of Technology

• TRLs to SRLs – DoD
―Stevens Institute of Technology

• Multiple HCD Projects with significant impact within the DoD to 
the DAU and the Systems Community in general
―Georgia Tech; USC; Purdue University; Stevens Institute of Technology, NPS

• System Aware Security – ARDEC, potentially others
―University of Virginia
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Research Workshops in 2016
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Industry-Government Forum:
Model Centric Engineering



For SERC Use Only 17

Industry-Government Forum:
Model Centric Engineering
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01-22-2013

September 26, 2016;
Invitation only attendance, 
limited to 35
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October 5, 2016;
Invitation only attendance, 
limited to 35
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Potential Research Workshop Topics - 2017

Model Based Testing
Security at Design Time

Program and Acquisition Risk
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Future Areas of SERC Research - DRAFT
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SERC Research Future Impact Areas
• SE and SE Management Transformation

― Model Centric Engineering 
― Flexible and Adaptive Systems
― Architecting and Verification of Cyber-Human Learning Systems
― Team Effectiveness

• Trusted Systems
― Assurance and Reliability for Mission Critical CPS; Cyber-resilient CPS Systems
― Cyber-Human Learning Systems -- networks of learning manned and unmanned nodes
― Systems Approaches to Security:

• Enterprise Systems and SoS
― Leveraging MOSA to enhance the innovation ecosystem supporting the DoD; Modeling the 

Defense Innovation System
― Understand enterprises and SoS to improve uptake of digital engineering/MCE and awareness of 

individual system developments

• Human Capital Development
― Competency Identification
o Mission Engineering Competencies
o Competencies to support evolution of CPS and Autonomous Systems and MCE/Digital 

Engineering

Hard: Flexible Systems Architectures and Designs

Wicked: Cyber Resilient Weapon Systems

Scary: Autonomous Systems with varying levels of Cognition
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SERC Doctoral Fellows Program
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Human Capital Development:
SERC Doctoral Fellows Program

• Started in 2012 as an evolution of SERC’s unique research collaboration model

• Allows Ph.D. students at participating organizations to access our Collaborator 
Universities’ leading systems thinkers as research advisors

• A key component of the SERC’s human capital development mission in training 
the next-generation of our government and industry systems engineering 
thought leaders

• Current participants
―First Commercial Organization: Boeing
―First FFRDC: MITRE
―First Warfare Center: ARDEC-Picatinny Arsenal

http://www.google.com/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&docid=XK23VbblIud--M&tbnid=5-poLVtAfzqqvM:&ved=0CAUQjRw&url=http://www.pica.army.mil/voice/voice2002/021213/&ei=C92MUqWFMLLJsQSu7YLYDw&bvm=bv.56643336,d.dmg&psig=AFQjCNGvoUm7fzukiAg9CWtTnj24YYKwVQ&ust=1385049732885819
http://www.google.com/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&docid=XK23VbblIud--M&tbnid=5-poLVtAfzqqvM:&ved=0CAUQjRw&url=http://www.pica.army.mil/voice/voice2002/021213/&ei=C92MUqWFMLLJsQSu7YLYDw&bvm=bv.56643336,d.dmg&psig=AFQjCNGvoUm7fzukiAg9CWtTnj24YYKwVQ&ust=1385049732885819
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What Lives at the Intersection of MOSA and Set-Based Design?
Gary Witus, Wayne State
October 5 | 1:00 pm ET

Why is Human‐Model Interactivity Important to the Future of Model‐Centric Systems 
Engineering? 
Donna Rhodes & Adam Ross, MIT
December 7 | 1:00 pm ET

UPCOMING TOPICS:

SERC Talks features researchers from our Systems Engineering community sharing their insights on various questions relevant
to Systems Engineering and its evolution. This series, stemming from the technical presentations which took place periodically
during our SERC Collaborator WebEx meetings, will continue to grow and touch on other subjects and aspires to create an
ongoing and more collaborative dialogue between academia, government and industry sectors. As always, SERC strives to
grow Systems Engineering research into areas which can transition into impact.
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UPCOMING TOPICS:
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Thanks!
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