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Automatically generate oracles
from Javadoc comments
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public void test {
FilterIterator 1 =
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public void test {
FilterIterator 1 =
new FilterIterator(null, null);
i.next();

}

[ **

* @throws NullPointerException if either
* the iterator or predicate are null

* / .

public Object next() {..} .
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public void test { .
FilterIterator i = :
new FilterIterator(null, -null),

if (i.getIterator() == null || .
i1.getPredicate() == null) f
try {

i.next();
fail (“Expected NPE not thrown"),
} catch(NullPointerException e) {
// Expected exception
}

} else {
i1.next();
}

}
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public void test {
Test FilterIterator i1 = new FilterIterator(null, null);
eS i.next();
+
1. FilterIterator.next()
Oracle 2. NullPointerException

Test + Oracle

3. getIterator() == null || getPredicate() == null

public void test {
FilterIterator 1 = new FilterIterator(null, null);
if (i.getIterator()==null || i.getPredicate()==null) {
try {
i.next();
fail (“Expected NPE not thrown”);
} catch(NullPointerException e) {
// Expected exception

}

} else { i.next(); }

}
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Formal Parameters FilterIterator
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Fields next

public class FilterIterator implements Iterator {
public FilterIterator(Iterator i, Predicate p) {..}
public Iterator getlIterator() {..}
public Predicate getPredicate() {..}
public Object next() {..}
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clear 7
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FPositive conditions

“1f either the iterator or predicate are null”

Condition Translation
1 (FilterIterator.getIterator()==null)==true
2 (FilterIterator.getPredicate()==null)==true

Negative conditions

“1f either the iterator or predicate aren’t null”

Condition Translation

1 (FilterIterator.getIterator()==null)==false

2 (FilterIterator.getPredicate()==null)==false
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From NL to Java Conditions

Precision: 92%

Recall: 73%
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What's next?

Oracles for exceptions on arrays/containers elements
@throws lllegalArgumentException if the array contains null
input values
@param foo must not be null
void sort(@NotNull int[] a)
return values
@return the size of the array

...More
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False Alarms — Google Guava

ArrayListMultimap

B Implicit oracle

AtomicDoubleArray
ConcurrentHashMultiset

Doubles

W Toradocu

Verify

Floats
Shorts
Strings

MoreObjects

(EvoSuite Test Cases)
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When does Toradocu fail?

Conditions on the elements in a container
- If collection or any of its elements is null

- If any element in the arrays is null

- If notes has fewer than 2 elements

Specific checks

- If the runtime type of the specified array is not a supertype
of the runtime type of every element in this collection
-1fx>0

Missing predicate translation (No output)
- If the charset Is not valid
- If closed



Examples

@throws NullPointerException if the predicate or

either closure 1is null
. 1fClosure(Predicate predicate, Closure

trueClosure, Closure falseClosure) {..}
==> predicate == null || trueClosure == null ||

falseClosure == null

@throws UnsupportedOperationException 1f the

comparator 1s locked

. checkLocked() {..}
==> target.isLocked()



