
INCOSE Panel 1: 

“Application of Model-Based Systems Engineering to Systems of Systems” 

System of systems engineering (SoSE) continues to be an increasingly important part of systems 
engineering. Few, if any, systems today operate independently; in most cases, systems as we 
know them are in effect elements of larger systems or 'systems of systems' (SoS). ISO/IEC/IEEE 
21839 defines a system of systems as a "set of systems that interact to provide a unique capability 
that none of the constituent systems can accomplish on its own. Each constituent system is a 
useful system by itself, having its own management, goals, and resources, but interacts within 
the SoS to provide the unique capability of the SoS." Today’s SoS are typically composed of 
existing systems that evolve at their own pace, under their own authorities. Since these 
constituent systems can themselves be complex systems, the SoS can be large, complex, and 
dynamic with emergent behaviors, both predicted and unpredicted. These factors all contribute to 
the challenges facing systems engineering in a SoS context. As systems engineering has adopted 
a model-based approach, SoSE is also looking to model-based engineering to better understand 
and manage the complexity and dynamics. By providing an unambiguous, standards-based 
description of the systems in a SoS including key behaviors and their interfaces, and of the way 
these systems interact to address SoS capabilities, SoSE models can provide a shared 
representation of the SoS architecture along with a computational base for analysis of SoS 
measures of performance, effectiveness, and outcomes. This session will be a panel that 
discusses the current efforts to apply MBE to SoSE, and address progress, opportunities and 
future challenges. This panel discussion will draw on the diverse experiences of the panel 
member to provide an overview of the progress in applying model-based approaches to SoSE 
and the opportunities these approaches offer as well as the challenges that systems engineers 
face in order to effectively apply MBE to SoSE and possible ways to address them. 

Moderator:   
 
Dr. Judith Dahmann, The MITRE Corporation, USA 
 
Panelists: 
 
Jakob Axelsson, Mälardalen University and the Swedish Institute of Computer Science, Sweden 
 

Jakob Axelsson is a professor in Computer Science at Mälardalen University and the Swedish 
Institute of Computer Science. He has been involved in Systems Engineering research and 
practice in the automotive industry for about 15 years, as well as in academia. His current focus 
is on establishing a strong research community for SoS in Sweden. He is a former president of 
INCOSE Sweden. 
 

Vincent Arnould, Naval Group, France 
 

Vincent Arnould is involved in the field of System Engineering since 15 years, deploying new tools 
and methods comning from Software-intensive Systems Engineering. He has participated in the 
definition of SysML at OMG & INCOSE. Lately is commitment has led him to become a System 
Engineering Specialist in Naval Group. 
 

Tom McDermott, Systems Engineering Research Center at Stevens Institute of Technology, 
USA 
 

Tom McDermott is the Deputy Director of the Systems Engineering Research Center at Stevens 
Institute of Technology. He previously spent 15 years with Georgia Tech Research Institute 
including Interim Director and Director of Research, and 18 years with Lockheed Martin including 



product team manager for the F-22 fighter avionics program. He advises and teaches system 
architecture concepts, systems thinking, decision-making, and composite skills required at the 
intersection of leadership and engineering. Tom is a Georgia Tech graduate with degrees in 
Physics and Electrical Engineering. 
 

Alan Harding, BAE Systems, UK 
 

Alan Harding is the head of the information systems engineering discipline for the BAE Systems 
Air Business. He is a BAE Systems Global Engineering Fellow, a Fellow of the IET, and a 
Chartered Engineer.  Alan is the immediate past president of the International Council On 
Systems Engineering (INCOSE), the global professional society for systems engineering. He is a 
practicing systems engineer with over 30 years of experience in defence and security 
applications. Specialist interest areas include capability, systems-of-systems, architecture, and 
competency development. 

Dr. Mike Yokell, Lockheed Martin, USA 
 

Dr. Mike Yokell is a Lockheed Martin Fellow and Deputy Director, Systems Engineering for 
Lockheed Martin Aeronautics. He is certified by the International Council on Systems Engineering 
(INCOSE) as an Expert Systems Engineering Professional (ESEP) and is Lockheed Martin’s 
representative to INCOSE’s Corporate Advisory Board. Mike also represents Lockheed Martin to 
US (ANSI) and International (ISO) Standards setting bodies for systems and software 
engineering. 

 

 

 

 

 

  

 


