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Abstract

This document provides an overview of literature concerning software smells
covering various dimensions of smells along with their corresponding refer-
ences.

Figure 1: A detailed overview of software smells along with their relevant references.

• Defining characteristics of software smells

– Indicator [60, 105, 93, 19]

– Poor solution [46, 42, 28, 7, 98, 15]

– Violates best practices [93, 82]
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– Impacts quality [105, 46, 39, 61, 7, 32, 82, 93]

– Recurrence [55, 77, 46]

• Types of software smells

– Architecture smells [32, 12, 49]

– Design smells [93, 11]

– Implementation smells [29, 7, 12, 24, 1, 35]

– Energy smells [100]

– Configuration systems smells [82]

– Services smells [72, 48, 73]

– Aspect-oriented systems smells [5, 10]

– Performance smells [88, 85, 104]

– Test smells [34, 37, 21]

– Web smells [66]

– Reuse smells [52]

– Usability smells [4]

– Models smells [23, 20]

– Database smells [40]

• Classification of software smells

– Effect-based [57]

– Principle-based [31, 93]

– Granularity-based [12, 60]

– Artifact characteristics-based [40, 103]

• Detection methods of software smells

– Metrics [84, 102, 2, 65, 69, 54, 28, 99, 25, 26, 10, 101, 64, 81, 67,
71, 58, 68, 22]

– Machine learning [45, 13, 46, 56, 18, 55]

– History [74, 30]
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– Rules/Heuristics [60, 7, 72, 95, 83, 78, 23, 1, 27, 96, 97, 16, 6, 75,
51]

– Optimization [33, 41, 80, 70]

• Impact of software smells

– On software product — maintainability [8, 76, 63, 107, 106, 105,
89], effort/cost [87, 90, 79, 53], reliability [39, 36, 108, 9, 62, 44],
change proneness [108, 43, 68, 44], testability [79], performance
[38, 85, 14]

– On software development processes [86]

– On people [93, 94]

• Causes of software smells

– Lack of skill or awareness [93, 59, 17, 94]

– Frequently changing requirements [59, 50]

– Knowledge gap [59, 50]

– Language, platform, or framework constraints [59, 47, 50, 91, 17]

– Processes [94]

– Schedule pressure [50, 59, 93]

– Priority to features over quality [59]

– Politics [17, 50, 92]

– Team culture [3, 17, 94]

– Human resource planning [50]
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[61] Moha, N., Guéhéneuc, Y.-G., 2007. Decor: a tool for the detection
of design defects. In: ASE ’07: Proceedings of the twenty-second
IEEE/ACM international conference on Automated software engineer-
ing. University of Montreal, ACM, pp. 527–528.

[62] Monden, A., Nakae, D., Kamiya, T., Sato, S.-i., Matsumoto, K.-i., Jun.
2002. Software Quality Analysis by Code Clones in Industrial Legacy
Software. In: METRICS ’02: Proceedings of the 8th International Sym-
posium on Software Metrics. IEEE Computer Society, p. 87.

[63] Moonen, L., Yamashita, A., Sep. 2012. Do code smells reflect impor-
tant maintainability aspects? In: ICSM ’12: Proceedings of the 2012
IEEE International Conference on Software Maintenance (ICSM). Sim-
ula Research Laboratory, IEEE Computer Society.

[64] Munro, M. J., Sep. 2005. Product Metrics for Automatic Identification
of ”Bad Smell” Design Problems in Java Source-Code. In: METRICS
’05: Proceedings of the 11th IEEE International Software Metrics Sym-
posium (METRICS’05). University of Strathclyde, IEEE Computer So-
ciety, pp. 15–15.

[65] Murphy-Hill, E., Black, A. P., Oct. 2010. An interactive ambient visu-
alization for code smells. In: SOFTVIS ’10: Proceedings of the 5th in-
ternational symposium on Software visualization. North Carolina State
University, ACM.

[66] Nguyen, H. V., Nguyen, H. A., Nguyen, T. T., Nguyen, A. T., Nguyen,
T. N., Sep. 2012. Detection of embedded code smells in dynamic web
applications. In: ASE 2012: Proceedings of the 27th IEEE/ACM Inter-
national Conference on Automated Software Engineering. Iowa State
University, ACM, pp. 282–285.

[67] Nongpong, K., Jan. 2015. Feature envy factor: A metric for automatic
feature envy detection. In: Proceedings of the 2015-7th International
Conference on Knowledge and Smart Technology, KST 2015. Assump-
tion University, Bangkok, Bangkok, Thailand, IEEE, pp. 7–12.

11



[68] Olbrich, S., Cruzes, D. S., Basili, V., Zazworka, N., Aug. 2009. The
evolution and impact of code smells: A case study of two open source
systems. In: 2009 3rd International Symposium on Empirical Software
Engineering and Measurement (ESEM). IEEE, pp. 390–400.

[69] Oliveto, R., Khomh, F., Antoniol, G., Guéhéneuc, Y.-G., Mar. 2010.
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A Study on the Relation between Antipatterns and the Cost of Class
Unit Testing. In: CSMR ’13: Proceedings of the 2013 17th European
Conference on Software Maintenance and Reengineering. IEEE Com-
puter Society, pp. 167–176.

[80] Sahin, D., Kessentini, M., Bechikh, S., Deb, K., Oct. 2014. Code-Smell
Detection as a Bilevel Problem. ACM Transactions on Software Engi-
neering and Methodology (TOSEM) 24 (1), 6–44.

[81] Salehie, M., Li, S., Tahvildari, L., Jun. 2006. A Metric-Based Heuristic
Framework to Detect Object-Oriented Design Flaws. In: ICPC ’06:
Proceedings of the 14th IEEE International Conference on Program
Comprehension (ICPC’06). University of Waterloo, IEEE Computer
Society, pp. 159–168.

[82] Sharma, T., Fragkoulis, M., Spinellis, D., 2016. Does your configuration
code smell? In: Proceedings of the 13th International Workshop on
Mining Software Repositories. MSR’16. pp. 189–200.

13



[83] Sharma, T., Mishra, P., Tiwari, R., 2016. Designite — A Software
Design Quality Assessment Tool. In: Proceedings of the First Interna-
tional Workshop on Bringing Architecture Design Thinking into De-
velopers’ Daily Activities. BRIDGE ’16. ACM.

[84] Sharma, V. S., Anwer, S., Dec. 2013. Detecting Performance Antipat-
terns before Migrating to the Cloud. In: CLOUDCOM ’13: Proceed-
ings of the 2013 IEEE International Conference on Cloud Computing
Technology and Science - Volume 01. IEEE Computer Society, pp. 148–
151.

[85] Sharma, V. S., Anwer, S., Jan. 2014. Performance antipatterns: De-
tection and evaluation of their effects in the cloud. In: Proceedings
- 2014 IEEE International Conference on Services Computing, SCC
2014. Accenture Services Pvt Ltd., India, Bangalore, India, IEEE, pp.
758–765.

[86] Silva, M. C. O., Valente, M. T., Terra, R., 2016. Does technical debt
lead to the rejection of pull requests? CoRR abs/1604.01450.

[87] Sjoberg, D. I. K., Yamashita, A., Anda, B., Mockus, A., Dyba, T., Aug.
2013. Quantifying the Effect of Code Smells on Maintenance Effort.
IEEE Transactions on Software Engineering 39 (8), 1144–1156.

[88] Smith, C., Dec. 2000. Software performance antipatterns. In: Pro-
ceedings Second International Workshop on Software and Performance
WOSP 2000. Performance Engineering Services, Santa Fe, United
States, pp. 127–136a.

[89] Soh, Z., Yamashita, A., Khomh, F., Guéhéneuc, Y.-G., 2016. Do Code
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