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Genetic Algorithms
Hill Climbing

Simulated Annealing Random

Tabu Search

Estimation of Distribution Algorithms

Particle Swarm Optimization
Ant Colonies

LP

Genetic Programming
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World Wide Activity
24 countries           every continent         > 600 papers

At ETAPS
Gal Katz and Doron Peled: Code mutation in verification and 
automatic code correction. TACAS, Thursday afternoon.

JunChao Xiao, Leon Osterweil, Qing Wang and MingShu Li: 
Dynamic Resource Scheduling in Disruption-Prone Software 
Development Environments. FASE, this afternoon
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3. Kristen R. Walcott, Mary Lou Soffa, Gregory M. Kapfhammer, Robert S. Roos: TimeAware test 
suite prioritization. ISSTA, 1-12, 2006
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Why Search Based Software Engineering

La trahison des images 1929
René Margritte, 1898–1967
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“The famous pipe. How people reproached me for it! 
And yet, could you stuff my pipe? 
No, it's just a representation, is it not? 
So if I had written on my picture 'This is a pipe,' 
I'd have been lying!” 

Quoted in: Harry Torczyner. Magritte: Ideas and Images. Alcuin Books.
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Conclusion

www.sebase.org

Mark Harman: The current state and future of SBSE 
ICSE 2007 Future of Software Engineering paper.

Search is what you seek

http://www.sebase.org
http://www.sebase.org
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repository of papers
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Sensitivity analysis

Inputs to search are typically estimates

Estimated Software Engineering attributes

Which estimates matter most?

Applied to component selection ...
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Motorola Cell Phone Requirements
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Motorola Cell Phone Requirements
Real−world Data
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for mutation testers
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Co Evolution

Two populations; Two fitness functions

Collaboration, and competition

We have applied this to mutation testing ... 
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Fitness for mutants

!"#$%#"$&'$()$#

How many test cases

do you survive?
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Co Evolution

Two populations; Two fitness functions

Collaboration, and competition

Could it be applied to cognitive modelling... 
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Architecture
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Which architecture is 
best?

Multiple developers = multiple objectives 

Explore space of developer dissonance

Can apply to any shared endeavour
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Evolution of interfaces
Insertion

Fitness evaluation

Selection

Mutation

Recombination
End?

Test cases

Execution

Monitoring
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for formalists

and testers
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Scientists’ and Engineers’ 
viewpoints

   Scientist:

what is true
correctness
model the world
to understand

    Engineer:

what is possible
within tolerance
model the world
to manipulate
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Scientists’ and Engineers’ 
viewpoints

Computer Scientist:

what is true
about computation

prove correctness
make it perfect

Software Engineer:

what is possible
with software

test for imperfection
find were to improve



Mark Harman 
FASE’10 keynote on SBSE

Combing Science and 
Engineering

 

 
 

prove correctness
make it perfect

 

 
 

test for imperfection 
find were to improve



Mark Harman 
FASE’10 keynote on SBSE

Combing Science and 
Engineering

 

 
 

prove correctness
make it perfect

 

 
 

test for imperfection 
find were to improve



Mark Harman 
FASE’10 keynote on SBSE

Combing Science and 
Engineering

 

 
 

prove correctness
make it perfect

 

 
 

test for imperfection 
find were to improve

where possible ... 
... and where impossible ...
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Alan Turing? First tester?

Alan M. Turing: Checking a Large Routine ?
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Ugh was the first system tester in 2,600 BC
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