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The Apache Commons CSV library provides a simple interface for reading and writing CSV files of various types.
Documentation

More information can be found on the Apache Commons CSV homepage. The Javadoc can be browsed. Questions
related to the usage of Apache Commons CSV should be posted to the [user mailing list}{ml]. Languages

Where can | get the latest release?
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Overview Contributors

This projects contains Jackson extension component for reading and writing XML encoded data ?f v % 6 ¥ a
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Further, the goal is 1o emulate how JAXB data-binding works with “Code-first™ approach (no gupport is added for ‘ '.: ¢ ‘9
"Schema-first” approach). Support for JAXB annotations is provided by JAXB ann ony a; this module

provides low-level abstractions ( JsonParser , JsonGenerator , JsonFactory ) as wefl as small number of higher + 19 contributos

level overrides needed to make data-binding work
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Based on statement coverage CSV seems to be better
tested than jackson-dataformat.

Would we say the same thing if we considered the
quality of the test oracles in addition to coverage?



The Effect of Code Coverage on Fault Detection under
Different Testing Profiles

Code Coverage and Test Suite Effectiveness:
Empirical Study with Real Bugs in Large Systems

%» Code coverage is essential
but insufficient

Coverage Is Not Strongly Correlated
with Test Suite Effectiveness
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Assertions Are Strongly Correlated with
Test Suite Effectiveness

% Code coverage is essential but
insufficient

% Test oracles and fault-
detection are strongly
correlated




% Considers program execution
and test oracles

o Support statement criterion
o Only assess test suite

0.

< We build on Checked Coverage
by Schuler and Zeller

o We support stronger criterion
o We introduce and study the concept of

Coverage Gap

State Coverage: Software Validation Metrics beyond
Code Coverage
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State Coverage: A Structural Test Adequacy Criterion for
Bohavior Checking
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Focus of Our Paper

% Measuring the gap between code that is executed and code that is checked
by test oracles — we call this the coverage gap

% Evaluating the impact of the coverage gap on fault-detection

% Mitigating coverage gaps by enhancing test suites to achieve better fault
detection



Measuring
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public class Triangle {

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

1: sl=al;

2: s2=a2;

3: s3=a2; \@r

4: color=¢c; <“----- ~<

5: setPerimeter(); \\
} ‘\\
private void setPerimeter() {“,

6: p=sl+s2+s3; l
} L
public int getPerimeter() { | .'

7: return p; ," ,"
} ", ,’I
public int getColor() { /'i/'

8: return color;-~~~ <~~~
}

}

@Test
public void testColor() {

Triangle t = new Triangle(2,3,2,1);

t_getPerimeter():

| _|assertEquals(1, t.getColor());

Covered: 100%
Checked: 25%
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public class Triangle {

int sl,s2,s3, p, color;
Triangle(int al, int a2, int a3, int ¢) {

Mitigating Gaps

4. color =¢c;

private void setPerimeter() {

field write: s1, s2, s3

}

v

field read:s1, s2, s3

write: p

public int getPerimeter() {

}

public int getColor() {
8: return color;

}

\ 4

field read: p

\

Recommendation

getPerimeter()

@Test
public void testColor() {
Triangle t = new Triangle(2,3,2,1);
assertEquals(1, t.getColor());
|_yassertEquals(7,t.getPerimeter());

}
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TABLE 1
DESCRIPTION OF ARTIFACTS

Tests(#) | Assertions(#)’
WMIDA Parsing
A wdings
Commons-Csv (1.5) [16] CSV utilities

Commons-Lang (3.6) [17] Java helper wtilities

Commeons-Validator (1.6) [T | Data validation : 536

Gson (28.0) [23 SON support ' - 1014
Jackson-Dataformat-Xml (229100 [27] | XML pro g | 945 185

Jaxen (1.2.0) 3]
JFreeChan (1.3.0) |31]

Joda-Time (210.11) [32]

Jsoup (1.1001) [33]

D Chans
Dt and time library
HTML parsing

39,348
55,549

716
2174
4,238

510

Plesus-Unils (3,1.00 110] tili 3 : 8496 304
XStrearn (1.14.15) [11] XML senalization 2 25,518 1830
' Total: 16K
' Source lines of code (SLOC) are non-comment, noa-blank lines reported by the Imelli) stistic plugin,
* Tests are JUnit test cases annotated with @Test, and assertions are JUnit assertions.
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Research Questions
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RQ1: Gaps in studied artifacts

Finding:
RQ2: Impact of gaps on fault detection
RQ3: Recommender performance

RQ4: Recommended assertions and fault detection effectiveness

Finding:
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RQ2: Impact of Gaps on Fault Detection

Study Design:
% Generate 180 test suites by manipulating the gap size
% Generated 96K mutants to evaluate fault detection effectiveness

% Measure the correlation between gaps and kill scores
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commons-cli commons-codec COmMmMons-Csv I’.CH‘I'H‘I’]GHS-LEH‘IQ

— R¥:0.88.slope:-0.47,1:-0.90 — RA¥:0.97.slope:-137.7:-0.94 — R¥:0.86.slope:-0.54,7:-0.95 — RY:0.98.slope:-0.70.7:-1.00
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RQ2: Impact of Gaps on Fault Detection

Findings: Faults can hide in the coverage gap and there is a strong
negative and statistically-significant correlation between gap size and
fault-detection effectiveness.
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RQ3: Recommender Performance

Study design:

K/
%®

K/
L X4

Remove developer written assertions from test suites

Compute the resulting gap

Analyze the SUT and the gap to recommend focus methods

Compare recommended focus methods to focus methods in removed

assertions
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TABLE III

PERCENTAGE OF ASSERTION FOCUS METHODS RECOMMENDED
WITHIN THE TOP-K RECOMMENDATIONS ACROSS ALL 13 ARTIFACTS

Artifacts
Commons-Cli
Commons-Codec
Commons-Csv
Commons-Lang

Commons-Validator
Jackson-Dataformat-Xml
Jaxen

JFreeChart

Joda-Time

Jsoup

Gson

Plexus-Utils

XStream

Assert(#) Tﬂ-p lt"i:] Tnp 5(%) | Top l{lt‘}’c]

332
532
602

9843
1441

83
134

3240

15775
1098
871
365
578

Summary Total mtrdgi. Am.rdgc ﬁuragc
34894 46 73 18



RQ3: Recommender Performance

Finding: On average, 67% of the focus methods in the original test suites are
suggested within the top-5 recommendations. Restricting to the top-1
recommendation, nearly half of the developer-written focus methods are
present.




In summary:

«  Traditional coverage can mislead.
«  Gaps better reflect the under-tested codes.

Moving forward:
« Scale forms of assertion-based coverage.
« Leverage gaps for test suite improvement.
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https://github.com/soneyahossain/hcc-gap-recommender
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