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Outline

Today:  
Introduction to a systems-of-systems modeling and analysis tool 

Search-based software engineering  

Tomorrow:  
Search-based design of systems-of-system?
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Our EA tool

A demo…
(Download at: www.ics.kth.se/eaat)



Adding Applications



Adding Infrastructure



Cost View



Adding Costs



Calculating Infrastructure Costs



Calculating Application Costs



Calculating Availability



Introducing Redundancy



Design Trade-offs
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Specifying Requirements



CustomerManagementReqs.utility
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Prioritizing Requirements



OperationalQuality.utility
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Design Trade-off Aggregation
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Current quality attribute coverage

Requirements (utility) 
Application service Availability 
Application service cost 
Data accuracy 
Application component coupling 
Application size 

System interoperability 

Information security 
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Search-Based Software Engineering

Optimization techniques: 

Hill climbing 
Genetic algorithms 
Simulated Annealing 
Particle swarm optimization 
Ant colony optimization
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Mark Harman, Bryan F. Jones,  
Search-based software engineering,  

Information and Software Technology, ︎2001



Definition of a (search) problem

• The initial state that the agent starts in. 
• A description of the possible actions available to the agent.  
• A description of what each action does; the transition model.  
• The fitness function/goal test is the characterization of what 

is considered to be a good solution.  
• A path cost function that assigns a numeric cost to each path. 
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Adapted from Russell & Norvig, Artificial Intelligence:  A Modern Approach, 2010
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Proposed Automatic 
Designer
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!

Automatic Designer
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Joint Utility 
Function
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