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if ( x = 0 && y == 0) x++;

\
if [ x B2 0 &8 y == 0) xt++; x
if ( x = 0 && y[= 0) x++; x
f(x=0/]vy <=0 xtt; x

if ( x > 0 &8 v <= 0) Eo; J
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Branch Coverage

+ Can be calculated fast
+ Very good tool support — Easily integrable

— Not accurate for finding weaknesses
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+ Very accurate
+ Adaptable by customizing the fault model
— Computationally intensive

= Poor tool support — Hard to integrate

Mutation Testing



Works on Java source code
(and potentially other languages)

BArt

Works regardless of build system and testing framework
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Project Summary

Number of Files| Mutation Coverage
20 62.0 | 295/4

Breakdown by File

LITTLEDARWIN
PROJECT REPORT

Mutation Coverage

o0 I

../main/java‘com/addthis/ codec*’bmarwBuffeﬂ)ut java

00 OB

../main/java/com/ addthls.codec"blnarv,CodecBmZ java

86.4 89/103

81.2 13/16

../main/java/com/addthis/codec/config/ConfigTraversingParser.java 53.3

../main/java/com/addthis/codec/config/Configs.java

20 | MR

../main/java/com/ addthls. codecrlacksom CHS&I'EEI‘IDI'II]EEI‘ILIII’ID&SCI‘IﬁlIZBI‘ java 22.0 VT
../main/java/com/addthis/ codecnackson CodecBcanDescrlallzar\dodlfcr java s0.0 [ 2N
..f'mam java/com/ addthls codec#IacksowCodecDesenallzers java s0.0 TN

100.0 14/14

00

../main/java‘com/addthis/ codec# jackson/CodecTypeDeserializer.java 76.9 20/26

..f'maln java/com/ addthls. codec«”lacksom CodecTVDe[dResoh er.java 429 D T

100.0

a|80.0 8/10

../main/java‘com/addthis/ codecr’lacksmﬂackson java

217 [ I

../main/java/com/ addthls codecﬁlacksam KevRenomnﬁMﬂDDesenaIlzer java 219 I

100.0

100.0

../main/java/com/addthis/codec/plugins/PluginMap.java

93.1 27/29

../main/java/com/addthis/codec/plugins/PluginRegistry.java 333

../main/java/com/addthis/codec/plugins/Plugins.java

00 IO

../main/java/com/addthis/codec/reflection/CodableClassInfo.java 69.2 9/13

../main/java/com/addthis/codec/reflection/CodableFieldInfo.java 47.8

/main/java/com/addthis/codec/reflection/Fields.java

800 1620 BB |




LITTLEDARWIN
FILEREPORT

File Summary

16 81.2 13/16

Number of Mutants] Mutation Coverage \

Detailed List

Survived Mutant|Build Output|Killed Mutant|{Build Output
l.java 1.txt 2.java 2.txt
4.java 4. txt 3.java J.ixt
14.java 14.txt S.java S5.txt
6.java 0.txt
7.java 7.ixt
9.java 9.txt
10.java 10.txt
11.java 11.txt
12 java 12.txt
13.java 13.txt
15.java 15.txt
16.java 16.txt
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» Mutation testing tool — LittleDarwin
» Branch coverage tool = JaCoCo

» System under test = Agfa HealthCare Segmentation

EXPERIMENT




AGFA <

HealthCare

» 38K lines of code
* Lots of legacy code
» Complex structure

» Actively developed test suite
» Lots of black-box tests

TARGET SYSTEM
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. — Similar coverage

» Category 2 = Higher mutation coverage

» Category 3 = Higher branch coverage

» Category 4 = Only mutation coverage available
» Category 5 = Only branch coverage available

COMPARISON CRITERIA
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Classes sorted by mutation coverage

102 90 4

RESULTS




LCONCLUSION

» Mutation testing provides significant new insight
about the test suite compared to branch coverage

» This extra information comes at the cost of
performance, but incremental mutation testing can
speed it up significantly




