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;;_ __ ﬁmblnatorlal Testing has received

=% ecent attention.
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' 2’ All parameters
' have three values.

Number of Tests
3*=81 = O

Exhaustive
Testing

Combinatorial
Testing

> Covars el edmloEdns e
Sitthe INpuUt parameters.
— r<a;'£1___ ale: Many faults are caused: by

]n:'~ ractions of a small number of parameters.
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OBJECtIve aﬂgﬁeult
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— Copkjif ctlng a minimum test set IS
(omol -atlonally iInfeasible (NP-Complete).
s e

S Our Results
,_:, Developlng new heuristic algorithms based on
_’ ~_artificial life technigues; namely,

* Genetic Algorithm (GA)
* Ant Colony Algorithm (ACA)
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LIf 2 gorithms are modifications of this algorithm.

e
=

- stSet = Empty;
;Zrepeat {

~~ | Construct a new test. [ Test1] 1 11 ]
Add the test to 7estSet.

1 [Test1] 1 17 |-

until (all combinations are [Test2] 1 2 | 2 |

..hwhHh&

covered by 7estSet)
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=A JJrJJJ [ Test3 ] 2
BONECLIVE

_—je e /er as many new combinations as possible
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A random greedy algorithm
e Ours -

— Genetic Algorithm (GA)
— Ant Colony Algorithm (ACA)
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ANHELENEUNSTIC algorthm that mimics the
mrl__r.urrul”: clection process
— qogfae — Chromosome
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Selection Crossover or Mutation
Selects good solutions Creates a new generation
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> Crirorrlesese
SWANIEST Case
CIOES0VEN Operator

BEXChanges the values for each parameter with
Sprebability’ 0.5 (Uniform Crossover)

e

,_: el 2 <| 3 | 1 e =2 5]
— _ RS 5 sl
L= -2 |2 (3| 1] PR e e e
* Mutation Operator
— Randomly changes the value of each parameter
¥ ¥
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NANTIeiaheldsticalgerthmsthatimimics the
geEremone-trail vuilding of an ant swarm

Gisiandemly travel in the graph representing
WIErsollition Space.

= _.r -—

= ath fellowed by an ant represents a solution.

;_;; = n arc with a high amount of pheromone is chosen
~  with high probability.
o rPheromone IS deposited on the path followed.

— The amount of pheromone deposited depends on the

guality of the corresponding solution. #@

.—_

Ants will eventually converge to a
path representing a good solution.
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> Greigf) ?eorese tationeefathErselULIORISPAGE
— Ezlen) ath fromi the' leftmost node to the rightmost
flejeler represents a test case.

_- /alue 1 » /\.
‘i_/‘\/ "

if ED Parameter 1 Parameter 2
— b= -1 2 3 1 =l

* JThe amount of pheromone deposited

— Proportional to the number of the newly covered
combinations
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SHENergInal AETIG algerithm

l'-

_ The t Wc roposed algorithm
T netic Algorithm (GA)
I_x Colony Algorithm (ACA)

rf natlon Condition

-l-i" -
—
i

0 more than 1000 candidate solutions were
~  evaluated in creating a single test.
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- Problem Instances
— 16 Iinstances were taken from the literature.
— 300 runs were executed for each Instance.
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RESUITS
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o El -
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~ Problem
| 3 4
513
| . 5100
1 5-valued parameter 102°
8 3-valued parameters R
2 2-valued parameters 5732
— 7'6'5"4°3%2°
T = 514% 31105
- .

The figures are tilken 615146 3853
from Cohen et al. “New 1517 29
technigues for designing 4732
gualitatively independent )

systems,” ICSE 2003.
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11

19
45
30
34

227

38
29

232

34
38
28
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Nurmnoer gislisgisyieeluiteelyion@oye oy,

oblem AETG* GA
o 47
4° 105
6° 343
10° 1508
= 5/ 229

*The figures are taken
from Cohen et al. “New
techniques for designing
gualitatively independent

systems,” ICSE 2003. .
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) 'rwg algenithms Were proposed for combinatorial

By
'S

For the case k=2 (pairwise comblnatlons) the two
—— algorlthms exhibited comparable performance to the
AETG algorithm.

— For the case £ =3 (3-way combinations), the two
algorithms outperformed the AETG algorithm.
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