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Motivation

Topic
Systematic Literature Review of Mutation testing in C and C++

Search query
("mutation testing" of "mutation analysis") AND ("C" OR "C++")

Problem
Not all articles were found by the query.
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Motivation

Problem description
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(—The question of which are the valuable mutants has
received litle attention in mutation testing literature. Naturally,
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Our analysis categorises mutants as valuable, according fo the
studied quality indicators, profiles their types and examines the
relations between them. Our results suggest that there is a large
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different test cases than other mutants. This means that the
disjoint, in terms of their
killing condition, as possible [7]. In other words, disjoint mu-
tants have mum overlap between the mutants” Killings.
The main point here is that a disjoint mutant se should be
reprsntaie of all mutants, i.c., their killing must result in
he killing of all mutants, and al the same Gme they are the set

o the asdr o il any other altemative sel of mutans.
A related, newly suggested ind; quality mutants
are those thal guide esters towards revealing real faults [8].
The underlying idea is that good mutants should lead 1o test
cases that reveal freauent real faults. Thus. instead of coverine

Figure: Not found article example
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Problem description

more 1mportantly, our results reveal that experimental results
need to be validated with a diverse class of faults, each one
of which should be separately be considered.

V. THREATS TO VALIDITY

A concern with our results regards the extend to which they
generalize. As we used relatively small C units, our results
may not hold on larger programs or programs written in other
languages. To deal with this issue we used a large number of
units and real faults.

Another potential issue regards the representativeness of the
fault set we used. Thus, it could be that various “quality”
mutants do, in fact, couple with real faults, but these are not

Figure: "C" missed in Digital Library search
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Solution

Wider search query
"mutation testing" or "mutation analysis" J

Problem
Too many articles to handle manually, each articles had to be opened and analyzed. J
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sl User input - Digital libraries search

and Tochnology

Scopus Seach Sowces Mers s Hep s —

1,428 document results Vew secondry documents  Vew 1074 atent rslts Vew 1495 Mendeey Data
» ¥ P Y
£7 ("mutation testing” OR "mutation analysis' OR "mutant analysis®) AND ( LIMIT-TO ( SUBJAREA , "COMP"
# Edt B Save & Sctalert B Setfeed
Search within results. 1ls Analyze search results Show all abstracts ~ Sort on: Date (newest)
Refine results ® Al Export Download  View citation overview  Viewcited by Addtolist eee (2
W selectall X Authors Year Source Cited by
Access type @ N Select page
w1 ical  Peng,Z,Xia0, X, Hu, G, 2020 Information Sciences 0
Open Access (128) > PP ation (X‘a) »S\nquzzaman,M., 510, pp. 108-121
Other (1,300) >
“« View abstract v €>s-#-x . View at Publisher Related documents

Exporting input from Scopus
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User input - Search query

Example Query

AND(
OR(
PARTTAL_WORD("mutation testing"),
PARTIAL_WORD("mutation analysis"),
OR(
EXACT_WORD(C, caseSensitive=True),
EXACT_WORD(C++, caseSensitive=True)))
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Articles processing
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_J Download and text extraction
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@9) Text processing

Q Search using query

:& Results presentation
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Ul - List of articles

and Technology

LoggedasAdmin Logout ~ UploadFinder  UploadArticles  Index  Generate results

Automated Search Helper

FULLREAD WITH FINDINGS | PARTIAL READ WITH FINDINGS | PARTIAL READ - ERROR NOACCESS | FULLREAD FROM PDF NO FINDI FULL READ NO FINDIN

Article  Read

44 Tit Publish
e umisher Status  Error
v o The Automation of Software Validation using Evolutionary Computation 0T, r PDF not
] available
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John Wiley & S
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Do 10.1002/0470871822.ch12

Statuses: ADMIN
‘American Cancer

2 Categories of Testing
available
v Svailable

o access
American Cancer d
r PDF not
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Ul - single article

asAdmin Logout  Upload Finder  Upload Articles  Index.
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Performance mutation testing

Authors: | Delgado-PérezP. | SinchezAB. | SeguaS. | Medina-Bulol.

Publisher: John Wiley and Sons Ltd Comments

Published in: Software Testing Verification and Reliability some comment | Admin
Volume: n/a Issue: nfa Published : 2020/01/29
ISSN: 09600833

Doi: 10.1002/stvr.1728

-

Scopus link
https://onlinelibrary.wiley.com/doi/abs/10.1002/stvr.1728
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Supported digital libraries

<IEEE

Science_Direct

> |EEE (ieeexplore.ieee.org)

» Science Direct (www.sciencedirect.com) Wilgy

» Wiley Digital Library (onlinelibrary.wiley.com) gg‘:grey

> ACM (dl.acm.org) A \'E%EI]?:LARLY
» Springer (link.springer.com)

> Scopus™* (scopus.com) @ Springer

Scopus’




@ Example evaluation results

Results of downloading articles for "Mutation Testing"
> All articles have abstract and bibliographic information downloaded.
> 95% of articles from fully supported Digital libraries downloaded with full text.
» 70% of articles from Scopus downloaded with full text.

» 20% of articles from input were detected as duplicates.

Details of the evaluation are published in Github wiki:
github.com/LechMadeyski/AutomatedSearchHelper/wiki/Evaluation



github.com/LechMadeyski/AutomatedSearchHelper/wiki/Evaluation

Application status
» Open source, can be found under
https://github.com/LechMadeyski/AutomatedSearchHelper
» Tested on Windows and Linux,

» No security features - application is intended to work on personal computers or
private networks,

» More digital libraries can be added if needed,

» Ul was not tested on many users, it can evolve depending on users feedback.

https://www.humanskills.pl/wp-content/uploads/2020/02/Szkolenie-z-udzielania-feedbacku.jpg



https://github.com/LechMadeyski/AutomatedSearchHelper

Summary

> Sometimes we need full text search which is not supported by all Digital
Libraries.

» ASH can help solve some problems in search phase of SLR process.

» ASH provides an unified way of searching articles from across multiple digital
libraries.

» ASH can be used as a personal database for articles.
» Currently most of digital libraries publishing Computer Science are supported.
> Waiting for your feedback.
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