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Fault Localisation

Locate Understand Fix

Fault Localisation an important step in debugging process
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Fault Localisation
public void testGetMaxMiddleIndex() {
        TimePeriodValues s = new TimePeriodValues("Test");
        assertEquals(-1, s.getMaxMiddleIndex());
        s.add(new SimpleTimePeriod(100L, 200L), 1.0);
        assertEquals(0, s.getMaxMiddleIndex());
        s.add(new SimpleTimePeriod(300L, 400L), 2.0);
        assertEquals(1, s.getMaxMiddleIndex());
        s.add(new SimpleTimePeriod(0L, 50L), 3.0);
        assertEquals(1, s.getMaxMiddleIndex());
        s.add(new SimpleTimePeriod(150L, 200L), 4.0);
        assertEquals(1, s.getMaxMiddleIndex());
    }

* Failing test in Apache Commons Math
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public void testGetMaxMiddleIndex() {
        TimePeriodValues s = new TimePeriodValues("Test");
        assertEquals(-1, s.getMaxMiddleIndex());
        s.add(new SimpleTimePeriod(100L, 200L), 1.0);
        assertEquals(0, s.getMaxMiddleIndex());
        s.add(new SimpleTimePeriod(300L, 400L), 2.0);
        assertEquals(1, s.getMaxMiddleIndex());
        s.add(new SimpleTimePeriod(0L, 50L), 3.0);
        assertEquals(1, s.getMaxMiddleIndex());
        s.add(new SimpleTimePeriod(150L, 200L), 4.0);
        assertEquals(1, s.getMaxMiddleIndex());
    }

Spectrum based fault localisation  
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Granularity
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Spectrum Based Fault Localisation

Hit Spectrum

UUT = (ef, nf, ep, np)

Number of traces that contain UUT
Number of traces that do not contain UUT



Fault Locator
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Fault Locator

Spectrum Based Fault Localisation

UUT = (ef, nf, ep, np) UUT = Suspiciousness

suspiciousness =
efp

(ef + nf )(ef + ep)
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Spectrum Based Fault Localisation

Suspiciousness = [0,1]

Not suspicious Highly suspicious

Failing test casesPassing test cases

10

Fault Locator
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Spectrum Based Fault Localisation
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method1(){
methodA()
methodB()
if(condition){
return

}
methodC()

}

Fault

Raw Spectrum Analysis



19

Missing

Raw Spectrum Analysis

method1(){
methodA()
methodB()
if(condition){

return
}
methodC()

}

method1(){
methodA()
methodB()
if(condition){

return
}
methodC()

}



19

Missing

Raw Spectrum Analysis

method1(){
methodA()
methodB()
if(condition){

return
}
methodC()

}

method1(){
methodA()
methodB()
if(condition){

return
}
methodC()

}



Missing

20

method1(){
methodA()
methodB()
if(condition){
return

}
methodC()

}

Raw Spectrum Analysis



21

Missing

Raw Spectrum Analysis



Granularity

Fa
ul

t 
Lo

ca
to

r

Hit S
pe

ctr
um

22

Improvement

Raw Spectrum Analysis
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Raw Spectrum Analysis

Item Set Mining
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Improvement

Raw Spectrum Analysis

Item Set MiningPatterned Spectrum Analysis



25

Case Study
Patterned
Spectrum 
Analysis

Raw 
Spectrum 
Analysis

Wasted effort

Evaluation metric

5 Open source projects

351 faults
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Further improvement?

Patterned Spectrum analysis Raw Spectrum analysis

Wasted effort 85 532

Example: Fault in Google Closure Compiler
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Patterned Spectrum Analysis
Item Set Mining
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Patterned Spectrum Analysis
Item Set Mining

=

Sequence Mining?
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Preliminary Study

Wasted effort

Evaluation metric

2 Open source projects (88 faults)

Comparison of three analyses
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