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how to best use an automated
unit test generation tool to
maximize code coverage ?



“Google Guava is an open-source set of
common libraries for Java, mainly
developed by Google engineers.”., ..
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v %2 quava
v (B src
f## com.google.common.annotations
4 com.google.common.base
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[# Package Explorer 33 = 0 1) LocalCache. java &3

2150
2151 ReferenceEntry<K, V> newEntry = map.entryFactory.copyEntry(this, original,
2152 newentry.setValueReference (valueReference.copyFor(this.valueReferenceQueue
i 2153 return newkntry;
v B src 2154 }

D # com.google.common.annotations gig? s
D i com.google.common.base 2157 * Sets a new value of an entry. Adds newly created entries at the end of tt
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- 1 h 2159= @GuardedBy ("this")

4 com.google. common. cache 2160 void setValue (ReferenceEntry<K, V> entry, K key, V value, long now) {

b [J} AbstractCache.java 2161 ValueReference<K, V> previous = entry.getValueReference();
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Continuous Test Generation
on Guava



Continuous Integration

=> run regression test suite
- Dbuild a new version
- code coverage reports
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Continuous Test Generation (CTG)




Time Budget Allocation based on Complexity

# Branches time
Class A 10 2.7 min
Class B 5 1.3 min




Repository History

commit 97acér

N class A
N class B

- —

Mt 8747kc J Mt dk094kJ

commit 0i71s3

M class B

\N class Z

J




Seeding previous test suite generated

Previous Final

test suites Evaluate test suite
N
=N
AN d 7Se1ect s

.................... Mutate \ )\/

?Ii (—/

5 \JCrossover

Random
population



Evaluation

Y
~

126
commits

NN~

all commits between 1 minute per class
v17 and v18 under test

http://viocorp.com/wp-content/uploads/2014/11/trustTheNumbers_stopwatch.png



% Branch Coverage

= HISTORY v SIMPLE

o o
a2
1 1

I e D
W 01 N ©
1 1 1 1

AN
—h
1

W W w w
W 01 N ©
1 1 1 1

37 49 61 73 85
Commits

97

109 1

21




43

% Branch Coverage

]

13

CTG increases code
coverage by 14%
on average

25

37

HISTORY v SIMPLE

49

61 73
Commits

85

97

109 121



= HISTORY v SIMPLE

1 13 25 37 49 61 73 85 97 109 121

Commits



HISTORY v SIMPLE

CTG reduces the test
generation time by
96% on average
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/**
* Creates a new, empty map with the specified strategy
* initial capacity and concurrency level.
*/
public MapMakerInternalMap (MapMaker builder) ({
concurrencylLevel = Math.min (builder.getConcurrencylLevel (), MAX SEGMENTS) ;

keyStrength = builder.getKeyStrength () ;
valueStrength = builder.getValueStrength () ;

keyEquivalence = builder.getKeyEquivalence () ;
valueEquivalence = valueStrength .defaultEquivalence () ;

maximumSize = builder .maximumSize;
expireAfterAccessNanos = builder .getExpireAfterAccessNanos () ;

expireAfterWriteNanos = builder.getExpireAfterWriteNanos () ;

entryFactory = EntryFactory.getFactory (keyStrength,

expires (), evictsBySize ());
ticker = builder .getTicker () ;
removallListener = builder.getRemovallListener () ;
removalNotificationQueue = (removallistener == Nulllistener .INSTANCE)

? MapMakerInternalMap .<RemovalNotification <K, V>>discardingQueue ()
new ConcurrentLinkedQueue <RemovalNotification<K, V>>();

// +26 lines of code



/**
* Creates a new, empty map with the specified strategy
* initial capacity and concurrency level.

*/
public MapMakerInternalMap (MapMaker builder) ({
concurrencylLevel = Math.min (builder.getConcurrencylLevel (), MAX SEGMENTS) ;

keyStrength = builder.getKeyStrength () ;
valueStrength = builder.getValueStrength () ;

keyEquivalence = builder.getKeyEquivalence () ;
valueEquivalence = valueStrength .defaultEquivalence () ;

maximumSize = builder .maximumSize;
expireAfterAccessNanos = builder .getExpireAfterAccessNanos () ;

expireAfterWriteNanos = builder.getExpireAfterWriteNanos () ;

entryFactory = EntryFactory.getFactory (keyStrength,

expires (), evictsBySize ());
ticker = builder .getTicker () ;
removallListener = builder.getRemovallListener () ;
removalNotificationQueue = (removallistener == Nulllistener .INSTANCE)

? MapMakerInternalMap .<RemovalNotification <K, V>>discardingQueue ()
new ConcurrentLinkedQueue <RemovalNotification<K, V>>();

// +26 lines of code



/**
* Creates a new, empty map with the specified strategy
* initial capacity and concurrency level.

*/
public MapMakerInternalMap (MapMaker builder) ({
concurrencyLevel = .min (builder .getConcurrencylLevel (), MAX SEGMENTS) ;
}
—=> 2692 lines of code
—> ] interfaces
=> 42 static classes (e.g., class Segment<K, V> has 762 lines of code)
=> 2 inner classes
=> 3 abstract classes
=> 5 enum classes
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/**

* Removes, from an iterable, every element that satisfies
* the provided predicate.

*

* (@param removeFrom the iterable to (potentially) remove
* elements from

* (@param predicate a predicate that determines whether an
* element should be removed

* @return {(@code true} if any elements were removed from
* the iterable

*

* (@throws UnsupportedOperationException if the iterable does
* not support { @code remove()}

*/

public static <T> boolean removelIf (
Iterable<T> removeFrom,
Predicate<? super T> predicate) {

i1f (removeFrom instanceof RandomAccess &&
removeFrom instanceof List) {
return removelfFromRandomAccessList (
(List<T>) removeFrom, checkNotNull (predicate));

return Iterators.removelf (removeFrom.iterator (), predicate);



*

Removes, from an iterable, every element that satisfies
the provided predicate.

@param removeFrom the iterable to (potentially) remove

elements from

@param predicate a predicate that determines whether an
element should be removed

@return {@code true} if any elements were removed from

the iterable

b S R R S S S S

* @throws UnsupportedOperationException if the iterable does
* not support { @code remove()}

* /
public static <T> boolean removelIf (
Iterable<T> removeFrom,

Predicate<? super T> predicate) {

i1f (removeFrom instanceof RandomAccess &&
removeFrom instanceof List) {
return removelfFromRandomAccessList (
(List<T>) removeFrom, checkNotNull (predicate));

return Iterators.removelf (removeFrom.iterator (), predicate);
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