Ready to Test Your (software’s) Boundaries?

FiTBVE Uncovers What Others Miss

FITBVE: A Novel Search Method for Finding Boundaries in Software Behaviour
for Automated Testing.

FITBVE Is an automated black-box method designed to assist software testers in performing systematic
boundary value exploration. It follows a two-phase approach: first, it finds boundaries using Quality Diversity

algorithms, and then it traces these boundaries by conducting a focused search within specified regions.

SUT: BMI, Search Duration: 600 sec Phase1: Find (90% of total search duration)

: , , SUT: BMI, Search Duration: 540 sec
Comparison of Uniquely Discovered Inputs

. 300
< 0 0 0 0 0 0 0 0 0 0 HOW man.y unlque O Obese
@060 -600  wn O Underweight
oo 'g . @ Severely obese
o . & boundary inputs @ Overweight
E & &(((\&0 548 67 76 116 122 160 0 84 652 5 8_ @ DomainError
+— , ..\)(\'\0 = . o fro 200 | (@
9« “ s qgre (dentified by : ¥
> ?(-S’\“\ Q 500 21 46 84 0 96 38 49 568 1 o3 ? 'Q)
ie) Ca £ c = Ny
e <3 T : S
g« @ 5 certatn methoas T : S
|_|O_ (C’Q(\os Q 531 46 0 96 101 132 47 72 623 2 <00 GL) I :
o "db‘ O
.\09\ . | o 09°Ge 3
(((\‘.O)( L 594 0 84 141 114 176 76 100 661 15 100 g but mlssed by 100 : " O
6\&00\&0 < Q
& -0
* o‘?>\“> \&0‘«\ ‘M“Q \&\\?’Q 669@ ee"%g «0“0 «0%0 0606\ o«\e‘ O th ers ? E
o %‘\i_:«..c °<\i<‘-° % ) o o« o?« 9(;\&2 . RO Y J . . g )
0 [e®o=30 8 C | ® i | qQ\
Not found by method 0 100 200 300 QL
Weight L
oS
S
Phase2: Trace (10% of total search duration) S
SUT: BMI, Search Duration: 600 sec SUT: BMI, Search Duration: 60 sec =
10A_ @ Random 00T L>LI
- O O0b
How do the S Draseweight -
09 FiT: BitUniform @ Severely obese *
= . e un O Overweight L
B 8 F iT: Uniform @® Normal
: ® Fm Fitness methods compare © _DomainError -
o] 0.7 ' 200 F < S
= @ FiT: Curiosity S e @)
> 0T in terms of quality Fa
5 +—J @ o
L) c )
= 05 F O o .
] : . [ 3
S o4r and diversity of T R
© 03[ 100 o AT e
) " e
S o2l e found boundary P
F e
01 - QO@
o o candidates?
N T SN N S N N N R “
O 10 20 30 40 50 60 70 80 90 100 L o ! |
Archive C % (Di . 0 100 200 300
rchive Coverage, % (Diversity) Weight

Appraach Find Trace

n Find: Identify boundaries using Quality Trace: Refine the discovered boundaries within a

Diversity algorithms defined region
program_derivative(x)
—> Mutation of parent ——> Evaluation
l behavior(x) l JA\ X1
Cell Competition
determination within cell
Selection of parent from Archive AN Y1
(uniform, fitness, curiosity)
b : \
al descr;
rlptOr 1
aDINa AKDarova abDINa.akparova alMme -
olIX Dobsla 2[IX.doDbSIaw (@ s »
—| e
C ® (U os de U Cll C LU C 0.Jd S (U C.(C < ,,




