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Abstract: In order to solve the problem that model-based diagnosis (MBD) methods are time-consuming
when observations are uncertain due to sensor failures or other factors. This paper mainly focuses on
software fault detection and proposes the Bucket Sort for Diagnoses (BSD) method to solve the problem of
MBD with uncertain observation. The BSD method reduces the program spectrum using maximum
satisfiability, and then uses bucket sorting to determine the priority of diagnosis. Diagnosis based on
feasible observations with fewer faulty sensors have higher priority. Within every bucket, the Spectrum-—
Based Fault Localization (SBFL) method is used to calculate the suspicion of the components, and the

algorithm finally return an ordered diagnosis set. For 350 sets of test instances, the experimental results
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show that the number of faults identified by the BSD algorithm under the TOP-1 metric is increased by

3.91 times and 7.56 times compared with MstlikeDiag and Incremental-O2D, 6.15 times and 4.79 times
under the TOP-5 metric, and 6.43 times and 4.13 times under the TOP-10 metric. Meanwhile, the

average efficiency of the BSD method is 92.1 times and 106.5 times than that of the Mstl.ikeDiag and

Incremental-O2D methods for 350 test instances.

Key words: model-based diagnosis; maximum satisfiability; uncertain observations; cardinality-minimal
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Table 1 Program spectrum example
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Fig.1 Program spectrum generation process
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(1)C-Matrix<-Matrix

(2)if len(testpattern) >bound :

(3)return C-Matrix;
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(8) Temp<—TempVt;

(9)end if
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(12)end for
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(16)end for
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Fig. 2 Process of bucket sorting returning an ordered diagnostic list
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(1)Buckets<—get bucket;

(2)foriin {0:len(bucket)}

(3) testresults<—change test result according to the
number of faulty sensors 13

(4)if( sumbucket™n or times>k)

(5)break

(6)end if

(7)for testresult in testresults:

(8) diagnosesl<—get cardinility-minimal Diagnoses by
MaxSAT (testresult) ;

(9) diagnoses2<—get second cardinality-minimal Diag-
noses by MaxSAT (testresult) ;

(10)for diag in (diagnoses1Udiagnoses2) :

(11)if(diag not in any Bucket)/* Ul 5 4 fif £2 J5 A 7F
ZHIT AR DXl e/

(12)Bucket[i]. append(diag)

(13)end if

(14)end for

(15)end for

(16)end for

(17) for bucket in buckets:
(18)for diag in bucket:
(19)rank(diag)<-Ochiai(diag) ;
(20)end for

(21)end for

(22)sort diag in bucket by rank; /*
5 M BE BE R AT HE 7 +/

(23)D. append(all diags)
(24)return D
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