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This theme is especially concerned with energy efficient 
computing and includes the better management of large 
distributed networks of devices. UTSA has demonstrated 
considerable advances in this area, with recent research 
demonstrating considerable power savings for large 
cloud computing networks. The emphasis of this theme 
will be on the use of MBSE to describe, and hence design 
large networks that dynamically reconfigure. 
Environmental modelling will also be important in this 
theme. 



Theme 4: workshop 
interpretations 

Although originally focused on energy efficient 
computing, the theme was more broadly interpreted 
by both the EU and US workshops as covering the 
use of MBSE for energy efficiency. 

This usefully brought in aspects of modelling 
associated with smart grid. 

There were two workshops: 

1. San Antonio, Tx, March 2016 

2. Kongsberg, Norway, June 2016 (this was 
associated with the IEEE SoSE conference) 
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Formal Methods for a System of Systems Analysis 
Framework  

Applied to Traffic Management 

Prof C.E. Dickerson, Dr S. Ji and R. Roslan 

 

16 June 2016 



ü Standards (e.g.) DO-178C, FTA 
approaches focus on definition and 
structuring of faults. 

 

ü Behaviour modelling can support 
the discovery of faults 

Motivation 

üMBSE with SysML supports 
behaviour modelling; SysML is  
graphical but not formal 

 

üIEEE SoSE 2014: Ingram, 
Andrews, Payne and Plat 

DO-178C:  Software Considerations in Airborne 
 Systems  & Equipment Certification 
FTA:   Fault Tree Analysis 

MBSE:  Model Based Systems Engineering 
SysML:  Systems Modeling Language 
RMS:  Ramp Meter System 

RMS Fault 

Traffic Light Faults  

No light Light Stuck 

on Green 

Incorrect Rate 

Calculation 

Fails to adopt 

Collaborative 

Mode 

Operational Faults 

Light Stuck 

on Red 

Fails to exist 

Collaborative 

Mode 
1 1 3 

2 4 5 


