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ARTICLE INFO ABSTRACT

Article histary: Software architectures constitute important analysis artefacts in software projects, as they
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Infroduction

Software architects face complex design decisions

o Software structure, platforms, styles...

o Functional and non-functional requirements

o Few information at this stage of the development

Search Based Software Engineering
o Support in decision making

o Exploration of design alternatives
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The search problem

= We want to automatically identify the underlying architecture
from an analysis model (represented as a class diagram)
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= |t can be atoo demanding, complex and time-consuming task

= Evolutionary algorithms may serve to (semi-)automate the
process of finding optimal software architectures

= A extremely high combinatorial problem
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The search problem

Research questions

RQ1: Can single-objective evolutionary
algorithms help the software engineer to
identify an initial candidate architecture
of a system at a high level of abstraction?

RQ2: How does the configuration of the
algorithm influence both the evolutionary
performance and the quality of the
returned solution?
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Evolutionary approach

Key elements
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Evolutionary approach

lllustrative example

aCOpHeE e acmpermnbs
A ) E

Compeneni_1 Compareni_3

T l E“" Ao E ¢

F | EmqgAl | E G
!
c B F G . [
ACHmponants =] .
I Campomenl_3 G—'a""—H
Fitmass=F {4  [CD=0.17
I B ERP=1%,00 GCA=2.00
[ H_prav &
D H ) , | | pral
- o H
(a) (b)
ECOMporans E] o C Mo ls E] LOOMponer s & COMmpornaTe
Componant_1 Componont_2 Component_1 Component_2
E_rmag_A E_rag_A
] [+ L= o] o] [ L o]
ﬂ I & I
[ B " [ !
A _prov E A _prov E
B | | H B € F i
Fitness=5.00 ICO=10.3% ERP=5.00 ECR=1.50 Fitness=3.00 1CD=10.3E ERP=0.00 FCR=1.00

(c) (d)

An approach for the evolutionary discovery of software architectures. SBSE@JISBD'16. [7/9]



Experimental study

@ Parameter study Experimental resulis
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Conclusions

= Evolutionary Computation as an exploratory
mechanism to decision support

o ldentify blocks of related functionality
o Without assuming any structure

= The search approach is close to the architect
o Flexible and comprehensible representation
o Architectural transformations with heuristic information
o Fitness function based on design meftrics
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An approach for the evolutionary
discovery of software architectures
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