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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

“DEQT
] _.’ : 5 __)



Evolutionary lesting



Evolutionary lesting

Mark Harman KNGS CREST
FASE’10 keynote on SBSE LONDON — # N\




Evolutionary lesting



Evolutionary lesting

/ Insertion

T Fithess evaluation

-
Seiccion Rl




Evolutionary lesting

/ Insertion

-

T . Fithess evaluation

amm
-

}\N 'S CREST
ON /’\/"\/"\



Daimler Temporal Testing

deceleration

optimal point

for triggering
the airbag

of time

igniter

min

t
“max

. .

KNGS CREST
LONDON /'\/'\/'\



Daimler Temporal Testing

deceleration

Insertion

optimal point ’

of time ‘
. . - est cases ‘
for triggering
the airbag * = Fitness evaluation
igniter

min

t
“max

> Zen
'“‘

. .

KNGS CREST
()\[)L)\ /'\/'\/‘\



Daimler Temporal Testing

deceleration

optimal point

for triggering
the airbag

of time

igniter

min

t
“max

. .

KNGS CREST
LONDON /'\/'\/'\



Daimler Temporal Testing

deceleration

optimal point

for triggering
the airbag

of time

igniter

min

t
“max

. .

KNGS CREST
LONDON /'\/'\/'\



Multi Objective Search

Many problems have multiple objectives
Often we have many metrics
Recent SBSE work has been multi objective

Pareto optimality can yield insight
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The Next Release Problem
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Some papers

. Kata Praditwong, Mark Harman and Xin Yao: Software Module Clustering as a Multi-
Obijective Search Problem.TSE.To appear

. Michael Bowman, Lionel C. Briand,Yvan Labiche: Multi-Objective Genetic Algorithm to
Support Class Responsibility Assignment. ICSM, 124-133, 2007

. Kristen R.Walcott, Mary Lou Soffa, Gregory M. Kapfhammer, Robert S. Roos: TimeAware test
suite prioritization. ISSTA, |-12,2006

. Shin Yoo, Mark Harman: Pareto efficient multi-objective test case selection. ISSTA, 140-150,
2007

. Kiran Lakhotia, Mark Harman, Phil McMinn: A multi-objective approach to search-based test
data generation. GECCO, 1098-1105, 2007
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Why Search Based Software Engineering

La trahison des images 1929
Rene 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 | 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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Software Optimization
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Papers on Info-Theory SBSE

| .Rudi Lutz: Evolving Good Hierarchical Decompositions of
Complex Systems. Journal of Systems Architecture,Vol. 47(7),

op. 613-634, 2001

2.Robert Feldt, Richard Torkar, Tony Gorschek & Wasif Afzal:
Searching for Cognitively Diverse Tests: Test Variability and
Test Diversity Metrics. Proceedings of |st International
Workshop on Search-Based Software Testing (SBST) in

conjunction with ICST 2008, pp. |1 78-186, Lillehammer
Norway. Best paper award winner
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Conclusion

Search is what you seek

www.sebase.org

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

. Mark Harman, Bryan Jones: Search-based software engineering. Information & Software
Technology 43(14):833-839,2001

. Phil McMinn: Search-based software test data generation: a survey. Software Testing,
Verification and Reliability 14(2): 105-156,2004

. Mark Harman:The Current State and Future of Search Based Software Engineering. ICSE
Future of Software Engineering: 342-357, 2007

. Outi Raiha: A Survey on Search-Based Software Design. Technical Report D-2009-1,
University of Tampere, Finland, 2009

. Wasif Afzal, Richard Torkar and Robert Feldt: A Systematic Review of Search-based Testing

for Non-Functional System Properties. Information and Software Technology, 51(6):957-976,
2009

. Mark Harman, Afshin Mansouri and Yuanyuan Zhang, Search Based Software Engineering: A

Comprehensive Analysis and Review of Trends Techniques and Applications, Technical Report
TR-09-03, King’s College London, 2009

. Shaukat Ali, Lionel Briand, Hadi Hemmati and Rajwinder Panesar-VWalawege: A Systematic
Review of the Application and Empirical Investigation of Search-Based Test-Case Generation.
|[EEE Transactions on Software Engineering, To appear, 2010
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2. Phil McMinn: Search-based software test data generation: a survey. Software Testing,
Verification and Reliability 14(2): 105-156, 2004
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3. Mark Harman:The Current State and Future of Search Based Software Engineering. ICSE
Future of Software Engineering: 342-357, 2007
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University of Tampere, Finland, 2009



Overviews and Survey Paper

5. Wasif Afzal, Richard Torkar and Robert Feldt: A Systematic Review of Search-based Testing

for Non-Functional System Properties. Information and Software Technology, 51(6):957-976,
2009
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Overviews and Survey Paper

6. Mark Harman, Afshin Mansouri and Yuanyuan Zhang, Search Based Software Engineering: A

Comprehensive Analysis and Review of Trends Techniques and Applications, Technical Report
TR-09-03, King’s College London, 2009
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/. Shaukat Ali, Lionel Briand, Hadi Hemmati and Rajwinder Panesar-Walawege: A Systematic
Review of the Application and Empirical Investigation of Search-Based Test-Case Generation.
|[EEE Transactions on Software Engineering, To appear, 2010
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http://www.sebase.org

extra slides ...
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sensitivity analysis ...



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

Random Data with correlation
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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



Co Evolution

Two populations; Two fitness functions

Collaboration, and competition
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Co Evolution

Two populations; Two fitness functions

Collaboration, and competition

Ve have applied this to mutation testing ...
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Killed Survives
(Different result) (Same result)
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Equivalent mutant



Equivalent mutant
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Equivalent mutant

CREST



Equivalent mutant
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Equivalent mutant



Mutants

Test set
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Mutants

Fithess’

Test set



Fithess for test cases

Mutants Test set



Fithess for test cases

How many mutants

—

do you kill?

Mutants Test set



Fithess for mutants

Mutants Test set



Fithess for mutants

Mutants

How many test cases

—_—

do you survive!

Test set




for HCI, comprehension,
psychologists



Possibilities

Let’s allow ourselves to think wide and wild

With SBSE we are only bounded by imagination
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Possibilities

Let’s allow ourselves to think wide and wild

With SBSE we are only bounded by
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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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Cognitive Model
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Cognitive Model

Performance

—

at finding information

}\N 'S CREST
N NN



Cognitive Model
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Cognitive Model

| Performance

at hiding information

-
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SBSE for HCI?

Co Evolve cognitive models



SBSE for HCI?

Evolve architectures



rchitecture

Mark Harman 7ING'S CREST
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Which architecture is
best?

Multiple developers = multiple objectives
Explore space of developer dissonance

Can apply to any shared endeavour

"NDEQT
71 )



SBSE for HCI?

Evolve architectures



SBSE for HCI?

Evolve interfaces



Evolution of interfaces

Insertion
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for formalists

and testers



Scientists’ and Engineers’
viewpoints



Scientists’ and Engineers’
viewpoints

Scientist:



Scientists’ and Engineers’
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what is true



Scientists’ and Engineers’
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Scientists’ and Engineers’
viewpoints

Scientist: Engineer:

what is true
correctness
model the world
to understand

what is possible



Scientists’ and Engineers’

viewpoints
Scientist: Engineer:
what is true what is possible
correctness within tolerance

model the world
to understand



Scientists’ and Engineers’
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Scientist: Engineer:
what is true what is possible
correctness within tolerance
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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



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
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Combing Science and
Engineering

prove correctness test for imperfection
make it perfect find were to improve
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Combing Science and
Engineering

prove correctness
make it perfect

test for imperfection
find were to improve
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Combing Science and
Engineering

prove correctness
make it perfect

where possible ...
...and where impossible ...

test for imperfection
find were to improve



Alan Turing? First tester?




Alan Turing? First tester?

Alan M. Turing: Checking a Large Routine

Report of a Conference on High Speed Automatic
Calculation Machines pp67-69, 1949
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Alan Turing? First tester?
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Alan Turing? First tester?

Large Routine ?
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Ugh was the world’s
first tester

Ugh was the first system tester in 2,600 BC
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tonehenge: first computer?
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Stonehenge: first computer?

3,100 BC: StoneHenge v0.0l
3,000 BC: StoneHenge v1.0 in wood
2,600 BC: StoneHenge v1.0 in stone(with bug fix)
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Stonehenge: first computer?

3,100 BC: StoneHenge v0.0l
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Stonehenge: first computer?

3,000 BC: StoneHenge v1.0 in wood
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Stonehenge: first computer?

2,600 BC: StoneHenge v1.0 in stone(with bug fix)
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Stonehenge: first computer?

,,,,,,

2,600 BC: StoneHenge v1.0 in stone(with bug fix)
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