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Fault Localisation

Fault Localisation an important step in the Debugging
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Hit Spectrum

UUT = (ef, ep, ng; np)

ef= number of failing test cases that execute the UUT

ep = number of passing test cases that execute the UUT

ny= number of failing test cases that do not execute the UUT

np = number of passing test cases that do not execute the UUT

—



i
Spectrum Based Fault Localisation

Fault Locator

Fault Locator

(e, €,, N, N) Suspiciousness

"Unit Under Test -

—



i
Spectrum Based Fault Localisation

Fault Locator

Granularity

—



ﬁ
Spectrum Based Fault Localisation

Raw Spectrum Analysis

Granularity

—



ﬁ
Spectrum Based Fault Localisation

Missing
public void methodl(){

methodA ()

methodB ()
return




Spectrum Based Fault Localisation

Missing
public void methodl(){
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Missing
public void methodl () {
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Improvement

public void methodl () {
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Improvement
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Patterned Raw
Spectrum Spectrum

Analysis Analysis

Dataset: Defects4]

Wﬂ b Triggered (1) |_Triggered (o)

Math 104 19 3602 153

Lang 62 22 6 2245 89 55
Time 26 28 53 4130 586 210
Chart 26 96 50 2205 307 408
Closure 133 90 83 7927 2043 1228
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RQ3. How does the number of triggered

methods affect the wasted effort?
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RQ1. Which analysis provides the lowest wasted effort?
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RQ1. Which analysis provides the lowest wasted effort?

Patterned Spectrum Analysis vs Raw Spectrum Analysis

e - - - | -

Math 69 (66%) 22 (21%) 13 (13%) 104
Lang 36 (58%) 14 (23%) 12 (19%) 62
Time 16 (62%) 7 (27%) 3 (12%) 26
Chart 16 (62%) 7 (27%) 3 (12%) 26
Closure 101 (76%) 30 (23%) 2 (2%) 133
Total 238 (68%) 80 (23%) 33 (9%) 351
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RQ2. How often the two analyses provide the wasted effort < 107

# of faults where wasted effort < |0

Project | Patterned Spectrum Analysis’Raw Spectrum Analysis| Total™

Math 73 (70%) 59 (57%) 104
Lang 55 (89%) 54 (87%) 62
Time 16 (62%) 14 (54%) 26
Chart 16 (62%) 13 (50%) 26
Closure 56 (42%) 30 (23%) 133
Total 216 (62%) 170 (48%) 351
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RQ3. How does the number of triggered methods affect the

wasted effort?
Triggered Methods vs wasted effort
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RQ3. How does the number of triggered methods affect the

wasted effort?
Triggered Methods vs wasted effort

~ C - cC ) C L Alialy dadW e g Allaly

4-43 1.0 1.5 2.5 1.0 1.8 2.9
44-71 1.5 3.0 6.8 2.2 2.8 8.5
72-91 1.5 2.8 9.1 2.4 5.2 13.0
92-134 1.5 2.8 11.5 1.5 3.8 17.6
137-202 1.5 3.2 9.1 1.5 3.2 15.5
204-397 2.0 8.0 23.5 3.5 20.0 73.0
423-892 1.9 5.0 51.4 3.5 9.0 70.8
917-1262 5.8 14.0 38.5 10.4 263 511.6
1273-1721 8.2 20.8 56.4 33.9 97.8 203.1
1752-2464 2.5 11.2 40.9 12.4 50.0 196.0
2523-5825 5.0 24.0 77.5 11.0 115.5 561.1

;



i
Results

RQ3. How does the number of triggered methods affect the

wasted effort?
Triggered Methods vs wasted effort

Fadlierrned DE CUTTT A V ~dW DE CUTTT ARNAaly

4-43 1.0 1.5 2.5 1.0 1.8 2.9
44-71 1.5 3.0 6.8 2.2 2.8 8.5
72-91 1.5 2.8 9.1 2.4 5.2 13.0
92-134 1.5 2.8 11.5 1.5 3.8 17.6
137-202 1.5 3.2 9.1 1.5 3.2 15.5
204-397 2.0 8.0 23.5 3.5 20.0 73.0
423-892 1.9 5.0 51.4 3.5 9.0 /0.8
917-1262 5.8 14.0 10.4 263
1273-1721 8.2 20.8 33.9 97.8
1752-2464 2.5 11.2 12.4 50.0
2523-5825 5.0 24.0 11.0  115.5

—



i
Results

RQ3. How does the number of triggered methods affect the

wasted effort?
Triggered Methods vs wasted effort
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