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OZET

MAKINE OGRENMESI YONTEMLERI iLE YAZILIM
HATA TAHMINI

Glinlimiizde artan sekilde devam eden kritik islemler ve bu islemlerin detayli
stirecleri biiyiik ¢ogunlukla yazilimlar ile gelistirilmektedir. Bu yiizden {irliniin
yaziliminin kalitesi ve yaziliminin kusursuz olmasi; yazilimi gelistiren, yazilimi takip
eden, ortaya g¢ikan tiriinii test eden veya iiriinii kullanan herkes i¢in Onemli bir
uzmanlagma alan1 haline gelmistir. Kalite modeli, bir {rliniin kalitesini
degerlendirmede sisteminin temel yap1 tasidir. Kalite modeli, bir yazilim
iriiniinlin 6zelliklerini degerlendirirken hangi kalite 6zelliklerinin dikkate alinacagini
belirler. Bir sistemin kalitesi, sistemin cesitli paydaslarinin belirtilen ve ima edilen
ithtiyaclarimi karsilama ve bu sayede deger saglama derecesidir. Bu paydaslarin
ihtiyaglart (islevsellik, performans, giivenlik, siirdiiriilebilirlik vb.), iirlin kalitesini
ozellikler ve alt 6zellikler olarak kategorize eden kalite modelinde tam olarak temsil
edilen seydir. ISO / IEC 25010'da tanimlanan iirlin kalite modeli sekiz kalite 6zelligini
igermektedir. Bunlar; fonksiyonel uygunluk, performans verimliligi, uygunluk,
kullanilabilirlik, giivenilirlik, glivenlik, idame ve tasmabilirliktir.

Yazilim Miihendisligi kavraminda, yazilim hatalarinin tahmini, yazilim
gelistirme yasam dongiisliniin en kritik ve pahali agsamalarindan biri olan yazilim
sistemlerinin kalitesini artirmada hayati bir rol oynamaktadir. Giinlilk yasamimizda
yazilim sistemlerinin kullanimi artarken dolayisiyla bagimliliklart ve karmasikliklar
da artmaktadir ve bu da hatalar i¢in uygun bir ortam saglamaktadir. Yazilim

hatalarindan dolay1, yazilim yanlis sonuglar ve davranislar iiretmektedir. Hatalardan
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daha kritik olan sey ise bu hatalarin meydana gelmeden bulunmasidir. Bu nedenle,
yazilim hatalarinin tespiti ve ayrica tahmini, yazilim yoneticilerinin bakim ve test
asamalar1 i¢in kaynaklarin verimli bir sekilde tahsis edilmesini saglar. Literatiirde,
yazilim hatalarinin tahmini i¢in farkli 6neriler vardir. Bu ¢alismada, Karar Agaci, Naif
Bayes, K-En Yakin Komsu, Destek Vektér Makinesi, Rastgele Orman, Ekstra Agaclar,
Adaboost, Gradient Boosting olarak toplamda 10 makine &grenmesi algoritmasi
tizerinde calisilarak ve bu algoritmalari birbirleri ile karsilastirarak makine 6grenme
tabanli yazilim hatasi tahmin sistemleri hakkinda karsilastirmali bir analiz yapilmistir.
Gilinimiizde yazilim hata tahmini arastirmalarinda kullanilan veri kiimeleri
dengeli veri ve dengesiz veri olarak adlandirilmaktadir. Dengeli olmayan veri
birbirinden farkli siniflarda kayit sayilarmin esit olmadig1 bir yapida smif dagilimi
olacak sekilde olmasidir. Dengeli veri ise simif dagilimi esit olan veri kiimelerine
denilmektedir.
Anahtar Kelimeler: Yazilim Hata Tahmini, Makine Ogrenmesi, Simiflandirma,

Phyton ile Siniflandirma.
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ABSTRACT
SOFTWARE DEFECT PREDICTION WITH MACHINE LEARNING
METHODS

Today, increasingly ongoing critical processes and detailed processes of these
processes are mostly developed by software. Therefore, the quality of the software and
the flawless software of the product; It has become an important area of specialization
for anyone who develops the software, follows the software, tests the resulting product,
or uses the product. The quality model is the basic building block of the system in
evaluating the quality of a product. The quality model determines which quality
features to consider when evaluating the features of a software product. The quality of
a system is the degree to which the system meets the stated and implied needs of the
various stakeholders and thus provides value. The needs of these stakeholders
(functionality, performance, safety, sustainability, etc.) are exactly what is represented
in the quality model that categorizes product quality into features and sub-features.
The product quality model defined in ISO / IEC 25010 includes eight quality
characteristics: functional suitability, performance efficiency, suitability, usability,
reliability, security, maintenance, and portability.

In the concept of Software Engineering, the prediction of software errors plays
a vital role in improving the quality of software systems, one of the most critical and
expensive stages of the software development life cycle. As the use of software
systems increases in our daily life, their dependencies and complexities are also
increasing, and this provides a suitable environment for errors. Due to software errors,
the software produces incorrect results and behavior. More critical than errors is that
these errors are found before they occur. Therefore, the detection, as well as the
prediction of software errors, enables software administrators to efficiently allocate

resources for maintenance and testing phases. In the literature, there are different
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suggestions for the prediction of software errors. In this study, by working on a total
of 10 machine learning algorithms such as Decision Tree, Naive Bayes, K-Nearest
Neighbor, Support Vector Machine, Random Forest, Extra Trees, Adaboost, Gradient
Boosting and comparing these algorithms with each other, machine learning-based
software error prediction systems a comparative analysis was made about.

Data sets used in software error prediction research today are called balanced
data and unbalanced data. Unbalanced data is that there is a class distribution in a
structure where the number of records in different classes is not equal. Balanced data

are data sets with the equal class distribution.
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