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Systems Engineering: 
MITRE & SERC

D r.  J .  P r o v i d a k e s

D i r e c t o r,  S E  Te c h  C e n t e r

“The SERC-MITRE Doctoral Fellows Program collaboration 

presents the unique opportunity to transition systems engineering 

research into practical systems engineering application for 

government programs of critical national importance."
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Our History

Supports a broad and diverse set
of sponsors within the U.S. government,
as well as internationally
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1958 2012

MITRE is a private, independent,
not-for-profit organization, chartered
to work in the public interest

Founded in 1958 to provide 
engineering and technical services
to the U.S. Air Force

Currently manages Federally Funded 
Research and Development Centers 
for the:

 Department of Defense

 Federal Aviation Administration

 Internal Revenue Service/
Department of Veterans Affairs

 Department of Homeland Security

 Administrative Office of the U.S. Courts

 Department of Health and Human Services 
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Taxpayer Web Tools

GPS ModernizationSecure Health Data Sharing

Runway Incursion Reduction

Enterprise IT Modernization

SE: A Core Need Across Our Sponsors

Systems 

Engineering

VA Operations Center
Biometric Identity Management
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Challenges in Systems Engineering for a 
Complex Future
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Need to change the way we work, who we work with, where we work, and how we collaborate

TRENDS DRIVERS
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Systems Engineering Technical Center
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Partnerships

Core Competencies

• Requirements

• Design & Engineering

• Quality

• System Assurance

• Systems of  Systems

• Model Based SE

• Agile SE

External 
Organizations

Other 
Tech 

Centers

Customers MITRE 
Institute

Research
Best 

Practices

Application

People
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SERC - MITRE Collaboration
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Share information and work on tasks 

that support our sponsors’ missions:

 Independently conduct collaborative 
research 

 Apply and/or test the other’s research 

 Conduct joint collaborative research

 Participate in the SERC Doctoral 
Fellows Program 

Collaboratively enhance the practice of systems engineering through rigorous 

and relevant research for a transformational impact on the Department of 

Defense (DoD) and other parts of the US government.
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MITRE - SERC Engagements
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 Missouri S&T SoS Research
• “Computational Intelligence Approach to System 

of Systems Architecting and Analysis”
• MITRE provided SME support on SoS SE 

Implementers’ View

 Purdue SoS Research
• “SoS Analytic Workbench”
• MITRE engaged Purdue team on utility of toolsets 

in applying security systems engineering to SoS

 University of Virginia
• Cyber Security
• MITRE provided operational perspective on 

security CONOPS employing new capabilities 
provided by the research

 Stevens 
• “Helix”
• Providing MITRE input to the data collection on 

systems engineers

Hosted MITRE-SERC exchanges on research 
priorities and initiatives
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SERC Doctoral Program at MITRE

 Recent work provided: 

– Valuable insights for Complex Systems Engineering and Architecture

– Informed ongoing Army Command Post architecture development (Acquisition) 

– Exemplar of future SERC Doctoral Fellows program interactions

 SERC MITRE Doctoral Fellow

– MITRE Advanced Graduate Degree Program provides 20% time off to pursue 

individual research, a SERC Doctoral Fellow requirement

– MITRE provides doctoral advisor, who helps shape topic selection (and 

access to data) for areas of critical national importance

– SERC provides doctoral advisor, who helps shape research execution 

including engaging advisors from across SERC universities and sponsors. 
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Exemplar Products – Command and Control 
Case Study - Operation Iraqi Freedom
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 Identified major implications for 
architecting and adapting Command and 
Control (C2) systems 

 Researched C2 Architectures, Doctrinal 
Publications, Field Manuals, After Action 
Reports and Journal Publications over a 
10 year case period:

– Millennium Challenge era, 

– Initial Combat Operations, 

– Stability, and 

– Support Operations. 


