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public class Triangle {

int s1, s2, s3, p, color;
Triangle(int a1, int a2, int a3, int c) {

1: s1 = a1;
2: s2 = a2;
3: s3 = a2;
4: color = c;
5: setPerimeter();

}

private void setPerimeter() {
6: p = s1 + s2 + s3;

}

public int getPerimeter() {
7: return p;

}

public int getColor() {
8: return color;

}
} 2

@Test
public void testColor() {

Triangle t = new Triangle(2,3,2,1);
t.getPerimeter();
assertEquals(1, t.getColor());

}
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Covered: 100%
Checked: 25%
In Gap: 75%

Measuring 
Gaps
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Mitigating Gaps

field write: s1, s2, s3

field read: s1, s2, s3
write: p

field read: p

Recommendation
-----------------------
getPerimeter()

public class Triangle {

int s1, s2, s3, p, color;
Triangle(int a1, int a2, int a3, int c) {

1: s1 = a1;
2: s2 = a2;
3: s3 = a2;
4: color = c;
5: setPerimeter();

}

private void setPerimeter() {
6: p = s1 + s2 + s3;

}

public int getPerimeter() {
7: return p;

}

public int getColor() {
8: return color;

}
}

@Test
public void testColor() {

Triangle t = new Triangle(2,3,2,1);
assertEquals(1, t.getColor());
assertEquals(7,t.getPerimeter());

}



Evaluation:
Artifacts

• 13 Java Applications

• 16K tests

• 51.6K test assertions

Finding: Gaps range from 19-51 percentage points (pp), with an average of 35pp



Impact of Gaps 
on

Fault Detection

Findings:

• Gap size and fault-
detection effectiveness 
have a statistically 
significant, strong negative 
correlation

Granularity: Application, Package
Criteria: Statement, Object branch



Recommender 
Performance

Findings:

• Nearly 50% of the developer-written 
focus methods are within top-1 
recommendation

• On average, 67% focus methods are 
within top-5 recommendations

We applied the recommender to Joda-time, resulting in up to 57pp and an average 
of 13pp improvement in fault detection effectiveness.

In summary:
• Traditional coverage can mislead.
• Checked coverage better reflects fault detection.

Moving forward:
• Scale forms of checked coverage.
• Use checked coverage feedback for test suite improvement.
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