
Modeling Readability to 
Improve Unit Tests
ErmiraDaka, José Campos, and Gordon Fraser

University of Sheffield

Jonathan Dorn and Westley Weimer

University of Virginia

ESEC/FSE

2015



άώ5ŜǾŜƭƻǇŜǊǎϐ ǊŜŀŘ ǘŜǎǘǎ ώΧϐ тт҈ ƻŦ ǘƘŜ ǘƻǘŀƭ 
ǘƛƳŜ ǘƘŜȅ ǎǇŜƴŘ ƛƴ ǘƘŜƳέ

Moritz Beller, GeorgiosGousios, AnnibalePanichella, and Andy Zaidman. When, How, and Why 
Developers (Do Not) Test in Their IDEs. FSE 2015





public void testFactory_weeksBetween_RInstant() {
DateTimestart = newDateTime(2006, 6, 9, 12, 0, 0, 0, PARIS);
DateTimeend1 = newDateTime(2006, 6, 30, 12, 0, 0, 0, PARIS);
DateTimeend2 = newDateTime(2006, 7, 21, 12, 0, 0, 0, PARIS);

assertEquals(3, Weeks.weeksBetween(start, end1).getWeeks());
assertEquals(0, Weeks.weeksBetween(start, start).getWeeks());
assertEquals(0, Weeks.weeksBetween(end1, end1).getWeeks());
assertEquals(-3, Weeks.weeksBetween(end1, start).getWeeks());
assertEquals(6, Weeks.weeksBetween(start, end2).getWeeks());

}

public void test16()throws Throwable{
Weeksweeks0= Weeks.ZERO;
Weeksweeks1= weeks0.minus(3);
Instantinstant0= newInstant((long) 3);
DateTimedateTime0= instant0.toDateTime();
LocalDatelocalDate0= dateTime0.toLocalDate();
LocalDatelocalDate1= localDate0.minus(weeks1);
Weeksweeks2= Weeks.weeksBetween((ReadablePartial) localDate1, (ReadablePartial) localDate0);
assertEquals(-3, weeks2.getWeeks());

}



What is test case readability?

Åάƛǎ the ease with which a written text can be 
understood by a readerΦέ

ÅάǘƘŜstateor qualityof beingreadableΦέ

Åέŀqualityof writing (print or handwriting)that can
be easilyǊŜŀŘΦέ
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Hypothesis 

Improving readability of test cases leads to improved software quality:

ÅLess human effort 

ÅEasy understandable test cases

ÅEasy maintainable test cases

ÅEasy maintainable software 
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public void testFactory_weeksBetween_RInstant() {
DateTimestart = newDateTime(2006, 6, 9, 12, 0, 0, 0, PARIS);
DateTimeend1 = newDateTime(2006, 6, 30, 12, 0, 0, 0, PARIS);
DateTimeend2 = newDateTime(2006, 7, 21, 12, 0, 0, 0, PARIS);

assertEquals(3, Weeks.weeksBetween(start, end1).getWeeks());
assertEquals(0, Weeks.weeksBetween(start, start).getWeeks());
assertEquals(0, Weeks.weeksBetween(end1, end1).getWeeks());
assertEquals(-3, Weeks.weeksBetween(end1, start).getWeeks());
assertEquals(6, Weeks.weeksBetween(start, end2).getWeeks());

}

public void test16()throws Throwable{
Weeksweeks0= Weeks.ZERO;
Weeksweeks1= weeks0.minus(3);
Instantinstant0= newInstant((long) 3);
DateTimedateTime0= instant0.toDateTime();
LocalDatelocalDate0= dateTime0.toLocalDate();
LocalDatelocalDate1= localDate0.minus(weeks1);
Weeksweeks2= Weeks.weeksBetween((ReadablePartial) localDate1, (ReadablePartial) localDate0);
assertEquals(-3, weeks2.getWeeks());

}
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Test readability judgments
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Test readability judgments

Å15,669 human judgments of readability
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public void test0()  throwsThrowable {     
String string0 = "";     
String string1 = "]";     
MessageDigestHashFunctionmessageDigestHashFunction0 = null;     
try {        

messageDigestHashFunction0 = new MessageDigestHashFunction(string0, string1);    
} catch(AssertionErrore) {        

//        
// java.security.NoSuchAlgorithmException:  MessageDigestnot available        
//     

} 
}

Test Length = 10

Unique Identifiers = 3 

Max Line Length = 77

Has Exception = True

Constructors = 1

Assertions = 0

String Length = 1
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IMPORTANTςreduce noise, overfitting, efficiency.

ÅA feature is good when it is relevant but not redundant to the other 
relevant features. 

ÅFeature selection improves quality of learning algorithm.

High dimensional feature space



Feature selection

ÅWrapper 
ÅForward feature selection
ÅBackward feature selection
ÅSelect one feature at time
ÅSelect by leaving one feature out

ÅFilter
ÅRelief-F
ÅCorrelation



Forward Feature Selection
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Feature predictive power
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Readable test generation

ÅFor a test tҐ ғǎмΣ ǎнΣΧΣ si> with coverage goal c we:
Åiterate over the statements in the test from the last to the first statement 

ÅFor each statement we determine the possible set of replacement statements

ÅCƻǊ ŜŀŎƘ ŎŀƴŘƛŘŀǘŜ ǊŜǇƭŀŎŜƳŜƴǘ ǘΩ ǿŜ ŘŜǘŜǊƳƛƴŜ ƛŦ ƛǘ ǎǘƛƭƭ ǎŀǘƛǎŦƛŜǎ c

ÅTests are then sorted based on their readability score

Foo foo = new Foo();

Bar bar= new Bar(ñSome parameterò, 17);

foo.setBar(bar);

assertTrue(foo.isBar());

Bar bar = new Bar();

assertFalse(foo.isBar())

Foo foo = new Foo();

Bar bar = new Bar();

foo.setBar(bar);

assertTrue(foo.isBar());
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PosnettBuse& Weimer

RQ1: Code vs. Test Readability


