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Guest Editorial:
A Retrospective of Special Sections on
Software Testing and Program Analysis

I. INTRODUCTION

OFTWARE plays an integral part in our lives today because

of its near-ubiquitous influence on our increasingly techno-
logical society. Taking appropriate steps to improve software
quality is, therefore, of paramount importance. This has fueled
the demand for techniques in software testing and program
analysis.

To meet the demand, there has been a surge in the study and
development of techniques such as test case generation, static
and dynamic program analysis, and test case prioritization.
However, these techniques are still suffering from immaturity
and impracticality. Test case generation can hardly be auto-
mated; efficiency and state-explosion are still the biggest con-
cerns for most program analysis; and the effectiveness of test
case prioritization is still based on small empirical comparisons.
Furthermore, the vast majority of empirical studies available on
the subject are lab based. Researchers typically evaluate their
techniques based on simplified assumptions and selected
subject programs that do not necessarily reflect the complexity
of large-scale, industrial software. These shortcomings have
prevented contemporary software testing and program analysis
techniques from yielding truthful benefits to the software in the
real world.

In this context, the Special Sections on Software Testing and
Program Analysis solicited original work that would provide
novel techniques and/or comprehensive empirical validation to
show the applicability to the industry. Articles were reviewed
and selected based on their innovation, technical correctness,
presentation, and practical relevance.

Il. GREAT SUCCESS AND SMALL CHALLENGE

We attracted 73 submissions covering diverse hot topics in
the area. Hence, it was a great success among similar special
sections in the IEEE TRANSACTIONS ON RELIABILITY. Each
manuscript was carefully reviewed by three experts in the field.
After the rigorous evaluation process by 219 hard-working
reviewers, possibly with recommendations for major and minor
revisions, 22 articles were accepted. In some cases, the articles
were authored by internationally renowned researchers, while
in some other cases, they were written by young contributors
for the first time in their career. Five of the authors had two
submissions accepted for the Special Sections.
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Because of the bulk volume, the accepted articles were pub-
lished in four separate issues of the IEEE TRANSACTIONS ON
RELIABILITY in June 2018 [items 1)-4) in the Appendix],
September 2018 [items 5)-14) in the Appendix], December
2018 [items 15)-17) in the Appendix], and January 2019 [items
18)-22) in the Appendix].

It was unfortunate that the Guest Editors could not have the
foresight to determine the exact number of articles to be
accepted. Some of the pending articles were rejected or with-
drawn after January 2019. Thus, we missed our chance to pub-
lish a concluding editorial in the last of the four issues.

We considered that it was unfair to the diligent authors and
reviewers that the Special Sections would end without any pub-
licity and, more importantly, without any word of thanks to the
awesome contributors and referees. After several rounds of dis-
cussions with the Editor-in-Chief, we decided to find an issue
with a reasonable number of regular articles on software testing
and program analysis, group these articles in an extended
Special Section, and publish a retrospective Guest Editorial.
This June 2021 issue indeed gives us the outstanding oppor-
tunity with four new articles [items 23)-26) in the Appendix]
on the topic.

We declare that, during our attempt to find the present issue,
we have not jeopardized the publication schedule of these four
articles or any other article in the pipeline.

Il. ANALYSIS OF CONTRIBUTIONS

The 26 accepted articles represent a comprehensive cross
section of testing and analysis techniques, as summarized in
Fig. 1. The techniques include the following:

1) deep learning, machine learning, and mining [item 4) in
the Appendix], [item 6) in the Appendix], [item 7) in the
Appendix], [item 11) in the Appendix], [item 18) in the
Appendix], [item 26) in the Appendix];

2) automated testing [item 5) in the Appendix], [item 20)
in the Appendix], [item 21) in the Appendix];

3) model- and specification-based testing and analysis
[item 2) in the Appendix], [item3) in the Appendix],
[item 17) in the Appendix];

4) test case generation [item 8) in the Appendix], [item 13)
in the Appendix], [item 22) in the Appendix];

5) fault detection [item 9) in the Appendix], [item 12) in the
Appendix];

6) mutation testing and analysis [item 16) in the Appendix],
[item 24) in the Appendix];



7)
8)

9)

regression testing and test case prioritization [item 14)
in the Appendix], [item 23) in the Appendix];

test architecture and design [item 1) in the Appendix],
[item 19) in the Appendix];

fault injection [item 15) in the Appendix];

10) faulty location analysis [item 10) in the Appendix];
11) workflow analysis [item 25) in the Appendix].
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The 26 accepted articles also represent a wide variety of the
applications of the techniques to real-world projects, as summa-
rized in Fig. 2. The application areas include the following:

1)

2)
3)
4)
5)
6)
7)

8)

security, safety, big data, and 10T applications [item 2)
in the Appendix], [item 3) in the Appendix], [item 5) in
the Appendix], [item 7) in the Appendix], [item 18) in
the Appendix], [item 19) in the Appendix];

defect prediction [item 4) in the Appendix], [item 14) in
the Appendix], [item 26) in the Appendix];

cloud and web-based computing [item 6) in the Ap-
pendix], [item 10) in the Appendix];

misconfiguration [item 11) in the Appendix], [item 15)
in the Appendix];

mobile applications [item 20) in the Appendix], [item
21) in the Appendix];

parallel and distributed computing [item 1) in the
Appendix], [item 9) in the Appendix];

standard software packages [item 8) in the Appendix],
[item 23) in the Appendix];

cryptographic hash functions [item 13) in the Appen-
dix];

9) nuclear software systems [item 16) in the Appendix];

10) protocol bugs [item 12) in the Appendix];

11) railway signaling [item 24) in the Appendix];

12) simulation [item 22) in the Appendix];

13) unmanned aerial vehicles [item 17) in the Appendix];

14) workflow management systems [item 25) in the Appen-
dix].

IV. CONCLUDING REMARKS

We are pleased to note the immense interest of potential

authors of the IEEE TRANSACTIONS ON RELIABILITY on soft-
ware testing and program analysis. In particular, we are grateful
to the 109 authors and the 219 reviewers. The overwhelming
success of the Special Sections would not be possible without
their excellent contributions and meticulous evaluations. We
look forward to another special section on a related topic.
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