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Promotion of lower bounds of minimum sizes of 2-way
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Abstract; When evaluating 2-way constrained covering arrays, the minimum sizes given by the existing methods are
too large because the constraints are ignored. In order to obtain more accurate minimum sizes of 2-way constrained
covering arrays and evaluate the 2-way constrained covering arrays generated by existing algorithms, a forbidden
edge decomposing method was proposed to promote lower bounds of the minimum sizes of 2-way constrained
covering arrays in this study. The graphs that describe the input configurations of the systems under test were
decomposed into two subgraphs. Through calculating the sizes of the sub constrained covering arrays which cover all
the vertices in the two subgraphs and the number of the remaining value combinations to be covered, the minimum
sizes of the 2-way constrained covering arrays were promoted compared with the number of the value combinations to
be covered. The lower bounds of the minimum sizes obtained from the proposed method were closer to the real
values. If the sizes of the 2-way constrained covering arrays are less than the lower bounds of the minimum sizes,
then it is impossible for them to exist. The proposed experimental method applied the forbidden edge decomposing
method to the existing systems under test, then obtained the lower bounds of the minimum sizes of 2-way
constrained covering arrays, and compared the lower bounds of the minimum sizes with the sizes of the 2-way
constrained covering arrays given by the generation algorithms. The experimental results show that the lower bounds
of the minimum sizes given by the forbidden edge decomposing method can be used to evaluate the 2-way
constrained covering arrays generated by the existing algorithms, and are helpful to determine their existence.
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Fig.1 Example graph of the parameters and value configurations
of the system under test
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Tab.1 Example of the covering array with forbidden edge

P 201 202 M3 B4
1 0 0 1 0
2 0 1 0 2
3 1 2 0 0
4 1 0 2 1
5 0 2 2 1
6 1 1 1 2
7 1 1 2 0
8 0 0 2 2
9 0 1 0 1
10 0 2 1 0
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Tab.4  Configurations of the systems under test

AlUESS

o
Nl

CCA(n;2,3% ,F{(x,2,0)(x,1,0)
(0,%,1)(2,0,x)(2,%,2)(1,2,2)})

2 CCA(n;2,4° F1(0,1,%)(2,x,3)(3,3,0)(2,1,x)}|)
CCA(n;2,5° ,F|(1,1,%)(4,x,2)
(4,%,4)(4,3,1)(4,2,2)(1,3,2) })

CCA(n;2,6° ,F{(3,5,%)(x,3,4)
(2,0,x) (x,1,2)(3,x,1)(x,3,1)(5,4,4)})

CCA(n;2,7° ,F|(£,0,5)(5,5,3)
(4,2,0)(6,4,%) (1,4,2)(6,3,x)})
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Tab.5  Sizes of the 2-way constrained covering arrays generated

by the existing algorithms

. CAES
1 2 3 4 5
HSS 10 16 26 36 51
SA_SAT 10 17 26 36 52
mAETG_SAT 10 17 26 37 52
PICT 10 19 27 39 56
TestCover 10 17 30 38 54
IPOG 11 17 28 39 55
IPOG-F 10 18 28 38 54
CTWT 10 17 27 38 52
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Tab.6  Lower bounds of the minimum sizes obtained by the
forbidden edge decomposing method
Bl R 58 1 2 3 4 5
Fe/INIBL T FR 10 17 25 36 50
GRS 10 16 26 36 51
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Fig.4 Graph of the parameters and value configurations of the
2nd system under test
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Tab.7 CAFE(4,G, ) of the 2nd system under test

¥ 201 ZH2 ZH3
1 0 0 0
2 0 2 1
3 0 3 2
4 0 3 3
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Tab.8 CAFE(4,G,,) of the 2nd system under test

75 2301 2802 2H03
1 1 1 0
2 3 1 1
3 3 1 2
4 3 1 3
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Tab.9 Uncovered value combinations of the 2nd system under

test

Fs 2801 242
1 1 0
2 1 2
3 1 3
4 2 0
5 2 2
6 2 3
7 3 0
8 3 2
9 3 3
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