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Resource allocation problem formulation and

solution in testability growth
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Abstract; Testability is crucial for the enhancement of system maintainability, and testability growth can promote the testability metric of the

system to satisfy the design requirements by a series action of identifying and correcting the testability design defects. The test resources allocating

problem arising in delay fix based testability growth was studied and modeled, considering that whether there are constrains on the growth object and

growth test cost or not. A Lagrangian relaxation algorithm and local search hybrid optimal algorithm were applied to solve this problem. Simulation

results show that the proposed model is feasible for the test resources allocating problem in testability growth test, and the hybrid optimal algorithm

can promise the effectiveness and accuracy to the integer programming problem.
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Alg. 1 Method for local search space acquisition
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Tab.1 Parameters for failure modes in simulations
A d, fi Cost,; Cost,, Cost,; Vi Vo i o
F1 0.65 0.1 0.2 1.2 0.2 0.7 8 10 5
F2 0.34 0.8 0.5 0.4 0.4 0.8 12 15 5
F3 0.20 0.2 0.2 1.0 0.9 0.4 5 12 5
F4 0.10 0.8 0.4 0.8 0.7 0.6 9 18 5
F5 0.55 0.6 0.2 2.3 0.1 0.9 10 12 5
F6 0.45 0.6 0.1 1.3 0.7 0.4 16 12 5
F7 0.23 0.6 0.2 2.0 0.5 0.1 2 17 5
xR2 BEKBERRFRERE
Tab.2  Optimization results and the calculation cost
[ETF N ] ik N L SR A HirE R TR s
Fezg vk 2,2,2 484.171 6 0.039 3 216 0.0252
Ffil—  LRA 2,22 484.171 6 0.039 3 — 0.002 9
LRA + local search 2,2,2 484.171 6 0.039 3 48 0.008 3
Fezg vk 2,0,1,0,2 447.762 3 0.082 7 7776 0.641 4
[alff— Rfl— LRA 2,0,2,0,1 404.572 0 0.087 9 — 0.008 5
LRA +local search 2,0,1,0,2 447.762 3 0.082 7 192 0.043 3
Fezg vk 2,0,1,0,2,0,2  494.192 8 0.1333 279 936 30.382 5
A= LRA 2,0,1,0,1,02 384.3816 0.147 3 — 0.009 3
LRA + local search 2,0,1,0,2,0,2  494.192 8 0.133 3 1400 0.1517
Fezg vk 2,1,1 343.345 4 0.075 1 216 0.017 4
Ffil— LRA 2,12 409.966 3 0.053 6 — 0.002 8
LRA + local search 2,1,1 343.345 4 0.075 1 8 0.003 8
Fezg vk 2,0,2,0,2 514.383 1 0.068 8 7776 0.627 3
A R~ LRA 2,0,2,0,2 514.383 1 0.068 8 — 0.007 6
LRA + local search 2,0,2,0,2 514.383 1 0.068 8 8 0.0119
Hezg 2,0,2,0,1,1,1  742.593 2 0.078 7 279 936 30.509 5
A= LRA 2,0,2,0,1,1,2 760.5199 0.072 8 — 0.003 6
LRA + local search 2,0,2,0,1,1,1  742.593 2 0.078 7 32 0.0115
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