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In a repairable system, failure diagnosis is the first step in repair. The

sequence in which the components are tested can affect the cost of

diagnosis. In previous works, the testing cost was independent of

sequence. This paper considers the case when the testing cost

depends on the previous test conducted. This may have applications

for instance when the physical location of costs are different. Local

search algorithms are implemented and related expected cost analysis

shows that starting with cost/probability sequence with swapping and

picking the best swap after several trials performs better than randomly

generated sequences. In total 9 test case scenarios with 3 different

component sizes (10-20-30) and different costs are used in the

analysis.

● All 5 methods are tested in the 9 data sets

● 2 different sequences (randomly generated & cost/probability) are

tested via swapping

● Number of swaps were 100-500-1000

Table 1. Best performing heuristic comparison for each data set

● Generation code is used to create 9 data sets with 3 different  

component sizes, with randomly generated cost and probability 

values

● Local Search Algorithms: 

1. n=0, start with initial feasible solution (random/ “cost/prob” 

sequence)

2. Swap randomly selected elements and calculate the cost 

3. If cost(x^n+1) > cost(x^n) set n= n+1, if not stop 

OBJECTIVE

The objective of this project is by using different heuristics (local

search algorithms-swap), determining a sequence minimizing the

cost of finding the failing component of the given series system.

● A repairable system

● Series network consists of n components

● Functions when all the components function

● Cost is associated with performing a test on each component

● Cost depends on the identity and on the order in which the

component is tested

● The lifetime of components are independent random variables

● The tests are considered to be perfect (100% confidence)

● Optimal strategy is minimizing the expected cost (mean cost)
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CONCLUSIONS

● After Best Swap and 

Cost/Probability with Best 

Swap performed better than 

the remaining 3 algorithms 

tested

● Swap number of 1000 gave 

the best result

● To get better results using 

more advanced heuristics 

such as local search 

algorithms with diversification 

is recommended 
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Figure 1. Under perfect testing mean cost of using any diagnostic strategy

(Nachlas)

Figure 2. Data set 1 with n=10 components (1st row), probability

values(2nd row), nxn cost matrix ( starting with 3rd row)

Cost/Probability + 

Best Swap Sequence
5

● Adding swap to the problem 

improves the solution 

Cost/Probability (c/p) 

Sequence4
● When cost only depends on identity 

this method gives the optimal 

Random + Latest 

Swap Sequence
3

● The last swap made is stored

Random + Best Swap 

Sequence
2

● Depending on number of swaps

best solution is stored

Randomly generated 

sequence
1

● To start the problem an initial

sequence is required, permutation

is used to generate a sequence

component 

size

Test 

Set

After 100 

Swap Best

After 500 

Swap Best

After 1000 

Swap Best

c/p 

+100 

Swap

c/p + 

500 

Swap

c/p + 

1000 

Swap

10 1 13.1367 9.54257 9.75684 13.3214 10.9019 8.30225

10 2 15.4566 11.3969 10.8871 17.1833 12.2486 9.40173

10 3 12.4396 9.99028 9.42955 12.5706 8.01171 8.00984

20 4 28.8696 28.3317 21.8241 31.2149 25.8348 25.3857

20 5 35.6422 29.5995 25.0703 29.7686 28.7577 25.6805

20 6 36.5622 29.6552 28.6159 38.9671 32.014 23.7908

30 7 60.3893 47.7856 50.8825 48.2616 48.2616 40.7205

30 8 56.7176 56.5569 43.8948 49.8825 45.1629 46.9933

30 9 64.841 47.2052 50.6122 50.5248 50.5248 46.7298

Figure 3. Result txt file of data set 1, n=10 and test 1

with 100 swaps


