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OZET

PLATFORMLAR ARASI KOD KLON TESPITI

Gunumuziin taleplerine ayak uydurmak i¢in yazilim mimarisi siirekli olarak
gelistirilmektedir. En modern mimari yontemlerden biri olmasina ragmen, mikroservis
mimarisini uygulamanin zorluklar1 vardir. Mikroservis mimarisinin ¢ok dilli yapisi
organizasyon kolaylig1 saglarken, kod klonlarinin algilanmasin1 da zorlastirir. Kod
klonlari, bir yazilim sistemindeki, sistemi korumak icin gereken bakim zamanini ve
thtiyac duydugu kaynagi artiran, yinelenen kod parcalarini ifade eder. Yazilim
gelistirme icin kod klonlarinin hem olumlu hem de olumsuz etkileri olabilir. Bu
nedenle, herhangi bir kod gdzden gecirme ve yeniden diizenleme 6ncesi klonlarin
tanimlanmas1 gerekir. Cok dilli mikroservislerde, platformlar arasinda kod klonlarini
tespit etmek, onlar1 aymi platformda bulmaktan daha zorlu bir istir. Bu arastirma,
JavaScript, C, C# ve Java ile gelistirilen yazilim bilesenlerinin, birbirinin kod klonlar1
olma derecesini analiz etmek i¢in bir metodoloji sunmaktadir. Spesifik olarak,
kodlarin ne kadar benzer oldugunu belirlemek igin Kosiniis Benzerligi, Oklid Uzaklig1
ve Manhattan Uzakligi ol¢timlerini kullandik. Deney yoluyla, https://atcoder.jp
sitesinden kod kopyalarindan olusan bir veri kiimesi topladik ve cesitli yaklagimlar
icin deneysel esikler belirledik. Deneylerimiz, platformlar arasi kod klonlarini tespit
etmede en etkili yaklastmin Manhattan Uzakligi oldugunu (%91,59), bunu Oklid
Uzakligr (%91,08) ve son olarak da Kosiniis Benzerligi’nin (%72,83) izledigini
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gosteriyor. Ayni platformda kod klonlarini tespit etmedeki basari orani ise Kosinis
Benzerligi %94,73, Oklid Uzaklig1 %91,77 ve Manhattan Uzakligi %91,15'tir. Bu
teknigin, yazilim gelistirme ekiplerinin ¢esitli teknolojiler kullandig1 ortamlarda ortaya
cikabilecek platformlar aras1 benzer kod 6rneklerini belirlemek i¢in kullanilabilecegi

tespit edilmistir.
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ABSTRACT

To keep up with the demands of today, software architecture is continuously being
refined. Although it is the most modern architectural method, adopting a microservice
architecture is not without its difficulties. While the polyglot structure of the
microservice Architecture provides organizational ease, it also makes detecting code
clones more difficult. Code clones refer to duplicate fragments of code in a software
system, which increases the time and effort needed to maintain the system and the
amount of resources it needs. For software development, code clones can have both
positive and negative effects. Therefore, clones need to be identified prior to any sort
of refactoring or elimination. In multilingual microservices, recognizing code clones
across platforms is a more challenging task than finding them on the same platform.
This research presents a methodology for analyzing the degree to which software
components developed with JavaScript, C, C#, and Java are code clones of one
another. Specifically, we utilized the Cosine Similarity, Euclidean Distance, and
Manhattan Distance measures to determine how similar codes were. Through
experimentation, we have amassed a dataset consisting of code copies from the site
https://atcoder.jp and identified empirical thresholds for various approaches. Our
research indicates that Manhattan Distance is the most effective approach for detecting
cross-platform code clones (91.59%), followed by Euclidean Distance (91.08%), and
finally Cosine Similarity (72.83%). The success rate in detecting code clones on the
same platform is Cosine Similarity 94.73%, Euclidean Distance 91.77%, and

Manhattan Distance 91.15%. It’s been established that this technique can be used to



identify instances of code duplication across platforms, which might arise in settings

where development teams employ diverse technology stacks.
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