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Abstract: Harmful social media comments and posts have a variety of unintended repercussions for
individuals. In addition to psychological disorders, researchers have studied this problem as a possible
cause of suicidal behaviors . With approximately 16.1 million members, Turkey is the sixth-largest
Twitter community in terms of currently active users in 2022, reflecting a diversified demographic for
its size. As a result, there is an increasing demand for a high-quality Turkish hate speech detection model
for usage in social networks. The vast bulk of prior research has been conducted on tiny, label-
imbalanced datasets. This study investigates traditional machine learning and recent deep learning
algorithms to detect hate speech in Turkish Language. We used different classification methods and
algorithms to detect offensive Turkish language on a big dataset that includes more than 53000 posts.
The obtained results are demonstrating that BERT-Features achieved promising results. Additionally,
BiLSTM, and Logistic Regression achieved the best performance on the used dataset. The findings for
all models demonstrate the resilience of LGMB, Logistic Regression, and BiLSTM for detecting
offensive language with around 95% in terms of ROC (AUC).

Keywords: Text Classification, Offensive Language, Turkish Hate-Speech, Abuse Language.

Ozet: Zararh sosyal medya yorumlar1 ve gonderileri, bireyler {izerinde cesitli istenmeyen etkilere
sahiptir. Bilim adamlar1 bu sorunu, psikolojik bozukluklarin yan sira ¢esitli davranig bozukluklarinin
potansiyel bir nedeni olarak gérmektedir. Bu yorumlarin etkisini azaltmak i¢in son yillarda sosyal site
yazilimlarinda kullanilmak {izere zararli sosyal medya yorumlar1 tespit modeline artan bir ihtiyag
olusmustur. Yaklasik 16.1 milyon tiyesiyle Tiirkiye, 2022'de su anda aktif kullanic1 say1s1 agisindan en
biiyiik altinci sosyal medya Twitter toplulugudur ve biiyiikliigiine gore ¢esitlendirilmis bir demografiyi
yansitmaktadir. Bu nedenle bu calismada Tiirk¢e dilinde yayinlanmis zararli sosyal medya
yorumlarindan biri olan nefret sdylemleri incelenmistir. Literatiirdeki arastirmalarin biiyiik bir kismu,
kiigiik, etiket dengesizligi olan veri kiimeleri iizerinde ylriitiilmiistiir. Bu ¢alismada Tiirk¢e nefret
sOylemini tespit etmek i¢cin 53000'den fazla gonderi iceren biiyiik bir veri setinde farkli geleneksel
makine Ogrenimi yontemleri ve yeni derin Ogrenme algoritmalarim1 kullanarak simiflandirma
algoritmalarinin dogruluklarinin karsilastirmasi yapilmistir. Elde edilen sonuglar, BERT-Features'in
iimit verici sonuglar elde ettigini gostermektedir. Ek olarak, LGMB, BiLSTM ve Lojistik Regresyon,
kullanilan veri setinde en iyi performansi elde edildi. Tiim modellere yonelik bulgular, ROC agisindan
yaklasik %95 oraninda saldirgan dili tespit etmede Lojistik Regresyon, LGMB, ve BiLSTM'nin
dayanikliligin1 gostermektedir.

Anahtar Kelimeler: Metin Siniflandirma, Saldirgan Dil, Tiirk¢e Nefret Soylemi, Kiifiirli Dil.
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Abstract: Information systems evolve from simple to complex, difficult-to-understand systems as
organizations change. Analyzing system processes manually using process models necessitates a
significant amount of effort and time. Process mining, on the other hand, is a promising method for
revealing the current state of such systems' processes. Many process mining researchers, however, have
focused their efforts on the dominant process mining perspective, the control-flow perspective, at the
expense of the organizational perspective. In this paper, we propose an approach for combining process
mining techniques with subject-oriented business models and notation by extracting the roles of a given
event log and displaying the relationships between these roles based on the extracted edges from the
entire process's Directly-Follows graph. We used the approach to conduct a case study for a software
organization.

Keywords: Process Mining, Subject-Oriented Business Process Models and Notation, Inductive
Miner, Directly-Follows Graph, XES, Role Mining

Ozet: Bilgi sistemleri, organizasyonlar degistikce basitten karmasik, anlasilmasi zor sistemlere déniisiir.
Siire¢ modellerini kullanarak sistem siireglerini manuel olarak analiz etmek, 6nemli miktarda ¢aba ve
zaman gerektirir. Siire¢ madenciligi ise bu tiir sistemlerin siireclerinin mevcut durumunu ortaya
¢ikarmak i¢in umut verici bir yontemdir. Bununla birlikte, birgok siire¢ madenciligi aragtirmacisi,
organizasyonel perspektif pahasina cabalarini baskin siire¢ madenciligi bakis agisina, kontrol akisi
perspektifine odaklamistir. Bu bildiride, belirli olay loglarindan rolleri ¢ikararak ve tiim siirecin
Directly-Follows grafiginden ¢ikarilan kenarlara dayali olarak bu roller arasindaki iliskileri
goriintiileyerek, siire¢ madenciligi tekniklerini 6zne-giidiimlii is siireci modelleri ve dili ile birlestirmek
icin bir yaklagim Oneriyoruz. Yaklasimi bir yazilim organizasyonunda bir vaka ¢aligmasi yapmak i¢in
kullandik.
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Ozet: REST ve SOAP API'ler web tabanli hizmet saglama i¢in kullanilan mesaj tabanli uygulamalardar.
Son zamanlarda ise 6zellikle REST kullanimi artmis olsa da teknik ayrintilar ve somut bilgi eksikligi
bulunmaktadir. Bu ¢alismada bir web hizmeti API’si yardimiyla “Swagger”, “SoapUI” ve “Postman”
API test araglari karsilagtirilarak bu alandaki eksikliklerin kapatilmasi amaglanmistir. Veri giivenligi,
test edilme asamasinda gosterdikleri performans, test asamasinin izlenebilirligi, dokiiman olusturma ve
karsilanabilecek istek tipleri gibi faktorler goz 6nlinde bulundurularak kiyaslama yapilmistir. Sonuglar
degerlendirildiginde Postman’in performans, veri giivenligi ve izlenebilirlik acisindan diger iki aractan
iistlin oldugu goriilmistiir. Sonuglar, uygulayicilarin daha kaliteli hizmetler tasarlamak icin yonergeler
ve standartlar gelistirmelerine ayrica hizmetlerindeki eksiklikleri anlamalaria olanak saglayacaktir.

Anahtar Kelimeler: REST servisleri, API Testi, Postman, SoapUI, Swagger

Abstract: REST and SOAP APIs are message-based applications used for web-based service provision.
Despite the recent growth in REST usage, there aren't enough technical details and reliable resources.
In this study, it is aimed to close the deficiencies in this field by comparing the "Swagger", "SoapUI"
and "Postman" API test tools with the help of a web service API. Comparisons have been made by
considering factors such as data security, performance during testing, traceability of the testing phase,
document creation and types of requests that can be met. According to the comparative analysis, it is
concluded that Postman is superior to the other two tools in terms of performance, data security and

! Bu ¢alisma Hacettepe Universitesi, Bilisim Enstitiisii’'nde VBM648 Yazilim Dogrulama, Gegerleme ve Test
Yonetimi dersi kapsaminda yiiriitiilmiistiir.



traceability. The results will enable practitioners to develop guidelines and standards for designing
higher quality services and to understand the shortcomings in their services.

Keywords: REST services, API Testi, Postman, SoapUI, Swagger
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Ozet: Biiyiik veri seti iizerinde egitilen BERT ve varyantlari gibi transformer tabanli énceden egitilmis
dil modelleri, dogal dil igleme (NLP) gdrevleri i¢in biiylik bir basar1 gostermektedir. Bu alanda yapilan
akademik calismalarin ¢ogu Ingilizce diline dayanmaktadir; ancak ¢ok dilli ve dile 6zgii ¢alismalar da
giderek artmaktadir. Ayrica, ¢esitli arastirmalar, dile 6zgii bazi modellerin gesitli gorevlerde ¢ok dilli
modellerden daha iyi performans gosterdigini iddia etmektedir. Bu nedenle arastirmacilar, modelleri
kendi durumlar i¢in 6zel olarak egitim veya ince ayar yapma egilimindedir. Bu yazida, Tiirkiye harita
verilerine odaklaniyoruz ve BERT, Distill-BERT, ELECTRA ve RoBERTamin hem ¢ok dilli hem de
Tiirkge tabanlilarimi kapsamli bir sekilde degerlendiriyoruz. Ayrica, tek katmanli ince ayarin standart
yaklasgimma ek olarak BERT'nin ince ayar1 i¢in Cok Katmanli Algilayici (MLP) Oneriyoruz. Veri
kiimesi igin, nispeten yiiksek kalitede orta boyutlu Adres Ayristirma veri seti kullanildi. Bu veri seti
iizerinde yapilan deneyler, MLP ince ayarh Tiirkge'ye 6zgii modellerin, ¢ok dilli ince ayarli modellere
kiyasla biraz daha iyi sonuglar verdigini gostermektedir. Ayrica, adres belirteclerinin temsillerinin
gorsellestirilmesi, ¢esitli adresleri siniflandirmak i¢in BERT varyantlarinin etkinligini de gosterir.

Anahtar Kelimeler: Bert, Distill-Bert, M-Bert, XLM-Roberta, MLP, Harita Verisi

Abstract: Transformer based pre-trained models such as BERT and its variants, which are trained on
large corpora, have been demonstrated tremendous success for natural language processing (NLP) tasks.
Most of academic works are based on English language; however, multilingual and language specific
studies increase steadily. Furthermore, several studies claimed that language specific models outperform
multilingual models in various tasks. Therefore, community tends to train or fine-tune the models for
the language of their case study, specifically. In this paper, we focus on Turkish maps data and
thoroughly evaluate both multilingual and Turkish based of BERT, DistilBERT, ELECTRA and
RoBERTa. Besides, we also propose a Multi-Layer Perceptron (MLP) for fine-tuning BERT in addition
to standard approach of one-layer fine-tuning. For the dataset, a mid-sized Address Parsing corpus taken
with a relatively high quality is constructed. Conducted experiments on this dataset indicate that Turkish
language specific models with MLP fine-tuning slightly yield better results when compared to the



multilingual fine-tuned models. Moreover, visualization of address tokens’ representations further
indicates the effectiveness of BERT variants for classifying a variety of addresses.

Keywords: Bert, DistilBert, Customized Bert, M-Bert, XIm-Roberta, Maps Data



CHATGPT: IMPACT OF CONTROLLABLE TEXT GENERATION ON SOFTWARE
ENGINEERING EDUCATION
CHATGPT: KONTROL EDILEBILIiR METIN URETIMINIiN YAZILIM MUHENDISLiGi

EGITIMINE ETKIiSi

Cansu Cigdem Ekin
Atilim Universitesi
Bilgisayar Miihendisligi

Giizin Tirkmen
Atihim Universitesi
Bilgisayar Miihendisligi

Murat Karakaya
Atilim Universitesi
Bilgisayar Miihendisligi

Ozet: Kontrol Edilebilir Metin Olusturma, verilen bir soru icin Yapay Zeka tekniklerini kullanarak
yanitlar olusturmaktir. Son dénemde Derin Ogrenme yaklasimi yardimiyla Kontrol Edilebilir Metin
Olusturmay1 gergeklestirmek icin gelistirilmis ¢esitli modeller 6nerilmistir. En yakin olarak, ChatGPT
adli ¢ok giiclii bir model bir web arayiizii iizerinden kamu ile paylasilmistir. ChatGPT, verilen bir soruya
metin yamtlar {ireten bir Derin Ogrenme Transformer modelidir. Kontrol Edilebilir Metin Olusturma
modellerinin gii¢lii bir 6rnegi olarak ChatGPT ile ¢ok sayida testler gergeklestirdik. ChatGPT gibi
Kontrol Edilebilir Metin Olusturma modellerinin, 6grenciler i¢in daha etkilesimli ve kisisellestirilmis
bir 6grenme deneyimi saglayarak Yazilim Miihendisligi egitiminde biiyiik etki yaratma potansiyeline
sahip olduguna inantyoruz. Bununla birlikte, egitimde Kontrol Edilebilir Metin Olusturma modellerinin
kullanilmasinin getirdigi potansiyel riskler ve dezavantajlar da vardir. Bu makalede, Kontrol Edilebilir
Metin Olusturma modellerinin 6zellikle Yazilim Miihendisligi egitiminde yaratacagi zorluklar ve
firsatlar1 egitimcilerin ve Ogrencilerin bakis agisindan ele aliyoruz. ChatGPT ile yapilan deneylerin
sonuglari gozlemleyerek, egitimciler ve ogrenciler i¢in Yazilim Miihendisligi egitiminde yapay
zekaya dayanan bir metin olusturucunun potansiyellerini ve risklerini sunuyor ve tartistyoruz.

Anahtar Kelimeler: Yapay Zeka, Kontrol Edilebilir Metin Olusturma, ChatGPT, Yazilim
Miihendisligi, Egitim

Abstract: Controllable Text Generation (CTG) is a method that uses Artificial Intelligence (AI)
techniques to generate responses for text input. In recent years, with the help of Deep Learning (DL)
approach, there have been various transformer models developed for realizing CTG. Recently a very
powerful model, named ChatGPT, has been shared with the community via a web interface. ChatGPT
is a DL Transformer model that generates text replies to a provided question. We conduct a number of
tests with ChatGPT as a powerful example of CTG models. We believe that CTG models like ChatGPT
have the potential to impact Software Engineering education by providing a more interactive and
personalized learning experience for students. However, there are also potential risks and drawbacks
introduced by using CTG models in education. In this article, we walk through the challenges and
opportunities that CTG models would create, especially in software engineering education, from the



point of view of educators and students. Observing the results of the experiments with ChatGPT, we
present and discuss the potentials and risks of an artificial intelligent text generator in Software
Engineering education for educators and students.

Keywords: Artificial Intelligence, Controllable Text Generation, ChatGPT, Software Engineering,
Education
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Ozet: Sirketlerin sistem ve altyapilarina yonelik i¢gdriileri ortaya ¢ikarmak igin verileri analiz etmeleri
gerekir. Bu veriler biiylik cogunlukla satis, islemler, sunucu iletisimleri, IOT diigiimler, cihazlar ve veri
iireten/ileten diger kaynaklardan zaman serisi verisi olarak toplanir. Sistemi negatif etkileyen ve
servislerin ¢aligmasini engelleyen durumlar1 tahmin etmede zaman serisi verilerinin kullanilabilecegi
onceki ¢aligmalar tarafindan degerlendirilmistir. Zaman serisi verisinde, dnceki zaman adimlarina bagh
olarak veriye ait degiskenlerin birbirlerine bagimliliklar1 vardir. LSTM modellerinin zaman serisi verisi
degiskenleri arasindaki bu zamansal ve karsilikli bagimliliklar1 6grenebilecegini ve gelistirilen
modellerin anomali tespiti ve gelecekte yasanabilecek sistem olaylarin1 tahmin etmede
kullanilabilecegini 6ngdriiyoruz.



Calismamiz kapsaminda Tiirkiye’de finansman sektoriindeki lider kuruluslardan olan Kocfinans’in
mikroservis mimarisindeki altyapisini kullanarak iki adet LSTM otomatik kodlayic1 (LSTM-AE) modeli
gelistirilmistir. Calismamiz sonucunda ¢evrimdisi verileri kullanarak gelistirilen LSTM-AE modelleri
sistemde olusan aykir1 davraniglan yiiksek dogrulukla tespit etmistir. Model canli ortama aktarildiktan
sonra, daha Onceden raporlanmis olan iki hata da gelistirmis oldugumuz model tarafindan tam
zamaninda tahmin edilmistir. Ayrica canli ortama aktarildiktan sonra modelimiz, dogrulukla tahmin
etmis oldugu hatalar i¢in yaklasik olarak bir hafta oncesinden alarm uyarilar1 gondererek g¢evrimici
veride de verimliligini kanitlamaktadir.

Anahtar Kelimeler: Sistem olay tahmini, anomali tespiti, LSTM, Otokodlayici, makine 6grenmesi

Abstract: Organizations and companies that collect data originating from sales, transactions,
client/server communications, [oT nodes, devices, engines, or any other data generating/exchanging
source, need to analyze this data to reveal insights about the running activities on their systems. Since
streaming data has multivariate variables bearing dependencies among each other that extend temporally
(to previous time steps).

The Long-Short Term Memory (LSTM) model seems to be a valid option to apply on our data for offline
anomalies detection and predicting future system incidents. Anything that negatively affects the system
and the services provided via this system is considered an incident. Moreover, due to the temporal and
inter-dependency among the time series data’s variables, a wiser choice is to use an LSTM Autoencoder
(LSTM-AE) specialized for looking back several steps to preserve the dependencies and extract
meaningful features of the examined data.

In our work, we developed two LSTM-AE models and then evaluated them in an industrial setup at
Kocfinans (a finance company operating in Turkey), where they have a distributed system of several
nodes running dozens of microservices. The outcome of this study shows that our trained LSTM-AE
models succeeded in identifying the atypical behavior of offline data with high accuracies. After
deploying the models, they succeeded in identifying the exact system failing times for previously two
reported failures. While after deployment, it launched cautions preceding the actual failure by a week,
which proves efficiency on online data as well.

Keywords: System incident prediction, Anomaly detection, LSTM, Autoencoder, Machine learning.
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Ozet: Hizmetler, iiriinler genelde bir is fikrinden ortaya ¢ikarlar. Yazilim uygulamalari da bir ihtiyaci
karsilamak veya mevcut tirlinlere yeni ¢oziimler olusturmak i¢in is fikirlerinden meydana gelmektedir.
Is Modeli Kanvasi (Business Model Canvas — BMC) is fikirlerini gdstermek amaciyla kullanilan yapilar
arasindadir. Yazilim uygulamalar ile ilgili is fikirleri de BMC ile olusturulabilir. BMC, yazilim {irtinii
is fikrini farkli yonlerden gostermek, modellemek i¢in kullanish bir yontem olmakla beraber, planlama
ve kaynak belirleme icin kritik O6neme sahip yazilim iriiniiniin biyiikliigii hakkinda bir fikir
sunmamaktadir.

Bu makalede yazilim {iriinleri ig fikirlerinin biiyiikliik kestiriminin gergeklestirilebilmesi i¢in bir yontem
onerilmis ve 6rnek uygulamada MicroArc? modelleme araciyla gerceklestirilmesi gosterilmistir.

Anahtar Kelimeler: s fikri, Is Modeli Kanvasi, Erken yazilim biiyiikliik kestirimi, MicroArc

Abstract: Services and products are the output of business ideas. Software applications are result of a
business idea to meet user needs or to give a new solution to existing products. Business Model Canvas
(BMC) is a tool that is used to represent or model these business ideas. BMC is a useful tool to show
different perspectives of software related business idea, however it doesn’t give any information about
the size of software which is critical for planning effort and duration.

In this paper a method has been proposed to estimate the size of software related business ideas by
giving an example to show how this method can be used by using MicroArc modelling tool.

Keywords: Business idea, Early software estimation, MicroArc

'Tubitak Teydeb 1501 Sanayi ArGe Destek Programi1 Kapsaminda desteklenmistir.
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Ozet: Tiirkiye’deki en biiyiik dijital doniisiimlerden birisi de ticari belgelerin elektronik ortama
tasinmasi olup siire¢ Gelir Idaresi Baskanlig1 tarafindan belirlenen standartlarda gerceklestirilmektedir.
Irsaliye belgesi de dijital doniisiimii gergeklesen belgelerden biridir. Irsaliye belgesi ayn1 zamanda mal
sevkiyat1 sirasinda aragta bulundurulmasi gereken bir belge oldugu i¢in bu belgenin elektronik stirecteki
akigmin aksamast ticari siireglerin de aksamasina sebep olmaktadir. e-Irsaliye sistemine gelecek olan
yiikiin dnceden bilinmesi sayesinde belgeyi isleyecek olan servislerin ¢coklanmasi, bdylece belgelerin
kuyrukta beklemeden islenerek resmi e-belge siireglerinin tamamlanmasma katki saglayacaktir.
Yazimizda e-belge sayilarinin tahmin edilmesine yonelik kullanilan regresyon modellerinin bagarim
sonuclarmin karsilastirilmasinin yaninda, veri 6n igleme asamalar1 ve eklenen 6zniteliklerin basarim
sonuglarina katkisi ele alacaktir.

Anahtar Kelimeler: Regresyon modelleri, Yiik Tahminlemesi, Elektronik Irsaliye

Abstract: One of the biggest digital transformation in Tiirkiye is the electronic transformation of
commercial documents. The transformation process is carried out according to standards set by The
Turkish Revenue Administration. The despatch advice is one of the documents that undergo digital
transformation. Since the despatch advice is also a document that must be kept in the vehicle during the
shipment of goods, the disruption of the flow of this document in the electronic process causes the
disruption of commercial processes. By knowing the load that will come to the e-despatch advice system
in advance, the multiplication of services is providen, thus contributing to the completion of official e-
document processes without waiting in line. In this article, we will compare the performance results of
regression models used to predict e-document numbers/load, as well as the contribution of data
preprocessing stages and added features to performance results.

Keywords: Regression Models, Load Prediction, Electronic Despatch Advice
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Abstract: GPGPU (General-Purpose Computing on Graphics Processing Units) is the use of GPUs
(Graphics Processing Unit) in a wide range of different areas including signal processing, image
processing and deep learning. GPGPU is becoming more popular day by day due to the immense
computational power of GPUs. CUDA (Compute Unified Device Architecture) is one of the main
platforms for GPGPU, which allows parallel computing on NVIDIA GPU using C++ language.
Wideband signal processing algorithms require significantly more computation time compared to
narrowband signal processing algorithms due to wideband signals having high sampling rate. In this
paper, Digital Down Conversion (DDC), which is one of the most time-consuming signal processing
algorithms for wideband signals is practically implemented to be used in communication systems in
CUDA to decrease the computation time for this algorithm compared to CPU-only implementation for
DDC

Keywords. GPGPU, NVIDIA, Signal Processing, CUDA, DDC

Ozet: GPGPU (General-Purpose Computing on Graphics Processing Units), GPU'larm (Graphics
Processing Unit) sinyal isleme, goriintii isleme ve derin 6grenme gibi ¢ok ¢esitli alanlarda
kullanilmasidir. GPGPU, GPU'larin yiiksek performansa sahip olmalarindan dolay1 her gegen giin daha
popiiler hale gelmektedir. CUDA (Compute Unified Device Architecture)), GPGPU i¢in ana
platformlardan biridir ve C++ dilini kullanarak NVIDIA GPU iizerinde paralel hesaplamaya olanak
saglamaktadir. Genis bant sinyal isleme algoritmalari, genis bant sinyallerinin yiiksek 6rnekleme hizina
sahip olmasi nedeniyle, dar bant sinyal isleme algoritmalarina kiyasla daha yiiksek hesaplama siiresi
gerektirir. Bu ¢alismada, genis bant sinyaller i¢in en ¢ok zaman alan sinyal isleme algoritmalarindan
biri olan Digital Down Conversion (DDC), iletisim sistemlerinde kullanilmak iizere CUDA'da
gerceklestirilmis ve bu algoritmanin hesaplama siiresinin sadece CPU’da ¢alisan DDC uygulamasina
kiyasla azaltilmas1 hedeflenmistir.

Anahtar Kelimeler: GPGPU, NVIDIA, Sinyal isleme, CUDA, DDC



SURU ROBOTIK SISTEMLERDE B-ASK MODULASYONU iLE KIZILOTESI-TABANLI
ILETISIMIN BIR ANALIZi
AN ANALYSIS OF INFRARED-BASED COMMUNICATION WITH B-ASK MODULATION
ON SWARM ROBOTIC SYSTEMS
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Ozet: Siirii robotik, dogada siirii halinde hareket eden kus, ar1 ve balik gibi siirii davranislarindan
esinlenilerek ¢ok sayida robotun herhangi bir merkezi koordinasyon olmadan otonom bir sekilde toplu
gorevleri gergeklestirebilmek icin gerekli davraniglari inceleyen bir aragtirma alanidir. Siirii robotik
uygulamalarinda, toplu gorevlerin gergeklestirilebilmesi icin robotlarin birbirlerinin durumlarini
algilayabilmeleri ve birbirleri ile veri paylasabilmeleri gerekmektedir. Bu nedenle siirii robotik
platformlarinda algilama ve iletisim alt sistemleri olduk¢a 6nemlidir. Siirli robotik platformlarda iletisim
icin en sik kullanilan yontem kizil6tesi (IR) temelli sistemlerdir. Bu sistemler ¢ogunlukla hem diger
robotlarin  bagil konumlarin1 tespit etmekte hem de diger robotlarla iletisim kurmakta
kullanilabilmektedir. Bu ¢calismada, daha 6nce gelistirilmis olan IR tabanl bir deneme kartinin robotlar
arasi iletisim i¢in kullanimi iizerine bir 6n ¢alisma gerceklestirilmistir. Calismada iki deneme karti
karsilikli olarak yerlestirilmis ve bir kartin emitdriinden aktarilan bilgi paketinin diger karttaki algilayici
tarafindan algilanma performansi incelenmistir. Gonderilecek verinin modiilasyonu i¢in B-ASK (Binary
Amplitude Shift Keying) modiilasyonu kullanilmis; 151k siddeti (kizilotesi LED besleme gerilimi
cinsinden 1,033 V, 1,063 V, 1,103 V, 1,137 V), mesafe (10 cm, 20 cm, 40 cm), mesaj boyutu (8-bit, 16-
bit, 32-bit) ve a¢1 (0°, 11.25°, 22.5°) degerleri degistirilerek bu parametrelerin iletisim dogruluguna ve
hata oranina etkisi incelenmistir. Farkli parametreler kullanilarak yapilan deneyler sonucunda B-ASK
ile kodlama (encoding) olmadan gergeklestirilen iletisimin; 151k yogunlugu, mesafe, ag1 ve sinyal paket
boyutuna gore verimliligi karsilastirilmistir. Mesafe agisindan en fazla yatayda 40 cm olacak sekilde
yapilan deneylerde, 1,103 V ve 1,137 V 151k yogunluguna sahip gerilim degerlerinde genel olarak
eksiksiz ve hatasiz veri aktarimin miimkiin oldugu goriilmiistiir. Daha uzun mesafelerde ise iletigim, IR
sistemin 151k yogunlugunu ayarlayabilme 6zelligi sayesinde miimkiin olsa da, bu diger robotlarin
iletisimini olumsuz etkileyeceginden, 151k yogunlugunun belirli seviyenin altinda kalmas1 gerektigi
sonucuna varilmistir.

Anahtar Kelimeler: Siirii robotik, kizil6tesi, iletisim, robot-robot iletisimi, B-ASK modiilasyonu

Abstract: Swarm robotics is a research area that examines various behaviors required for a large number
of robots to perform collective tasks autonomously without any central coordination that inspires swarm
behaviors such as birds, bees, and fish moving in nature. In swarm robotics applications, robots need to
detect each other's states and share data with each other to perform collective tasks. Therefore, sensing
and communication subsystems are crucial in swarm robotics platforms. The most commonly used



method for communication in swarm robotic platforms is infrared (IR) based systems. These systems
can mostly be used to detect the relative positions of other robots and communicate with other robots.
In this study, a preliminary study was carried out on IR-based testing card developed for the Layka
swarm robotics platform for inter-robot communication. Two testing cards were placed opposite each
other and the detection performance of the information packet transferred from the emitter of one card
by the sensor on the other card was investigated. B-ASK modulation was used for the modulation of the
data to be sent. The effects of various parameters on the communication accuracy and error rate were
examined by changing the light intensity (1.033 V, 1.063 V, 1.103 V, 1.137 V in supply voltage of the
IR LED), distance (10 cm, 20 cm, 40 cm), message size (8-bit, 16-bit, 32-bit) and angle (0°, 11.25°,
22.5°) values. As a result of the experiments using different parameters, the efficiency of B-ASK
communication without encoding was compared according to light intensity, distance, angle and signal
packet size. In experiments performed with a maximum horizontal distance of 40 cm, it has been
observed that it is possible to transfer data completely and without errors in voltage values with a light
intensity of 1.103 V and 1.137 V. Although communication at longer distances is possible thanks to the
ability to adjust the light intensity of the IR system, it has been concluded that the light intensity should
remain below a certain level to avoid the negative effect of other robots’ communication.

Keywords: Swarm robotics, infrared, communication, robot-robot communication, B-ASK
modulation

PERFORMANCE ANALYSIS OF PARAMETERIZED QUANTUM CIRCUITS WITH TWO
QUBITS
iKi KUBITLIK PARAMETRELI KUANTUM DEVRELERININ PERFORMANS ANALIZi
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Abstract: Quantum Computing (QC), which is based on the principles of quantum mechanics, is one of
the fields that has attracted the most attention recently. QC emerging with the combination of quantum
mechanics and computer science principles, has revealed a new type of computation. In particular, it is
thought that quantum computing methods, which can provide faster computation instead of traditional
machine learning methods, can make machine learning applications faster. Similarly, the fields of QC
and Machine Learning have spawned the field of Quantum Machine Learning (QML). In QML, the
parameters are updated at each iteration to minimize the cost value based on the expected values of the



quantum bits passing through the various gates. In this paper, the number of iterations (number of steps)
required to reach the minimum cost point is calculated for five different parameterized quantum circuits
with two quantum bits. According to the results obtained from the PennyLane simulation environment,
it has been concluded that the performance values vary according to the circuit depth, the number of
parameters and the interaction between qubits.

Keywords: Quantum Computing, Quantum Machine Learning, Gradient, Parameterized Quantum
Circuits, PennyLane

Ozet: Kuantum mekanigi prensiplerini temel alan Kuantum Hesaplama (KH) son zamanlarda en fazla
dikkat ¢ceken alanlardan biridir. Kuantum mekanigi ve bilgisayar bilimleri prensiplerinin birlesmesiyle
ortaya c¢ikan KH yeni bir bilisim tiirii ortaya ¢ikarmustir. Benzer sekilde, KH ile Makine Ogrenmesi
alanlar1 Kuantum Makine Ogrenmesi (KMO) alanim ortaya c¢ikarmistir. KMO'de, cesitli kapilardan
gecen kuantum bitlerin beklenen degerlerine bagli olarak hesaplanan maliyet degerinin minimum
noktasina diigiiriilmesi i¢in her iterasyonda parametreler giincellenmektedir. Bu ¢alismada iki kuantum
bitlik bes farkli parametreli kuantum devresinin minimum maliyet noktasina ulagmak i¢in tekrarlamasi
gereken iterasyon sayisi (adim sayis1) hesaplanmistir. Bu ¢alismada, PennyLane simiilasyon ortamindan
elde edilen sonuglara gore performans degerlerinin devre derinligine, parametre sayisina ve kuantum
bitler arasindaki etkilesime gore degiskenlik gdsterdigi sonucuna varilmistir.

Anahtar Kelimeler: Kuantum Hesaplama, Kuantum Makine Ogrenmesi, Gradyan, Parametreli
Kuantum Devreleri, PennyLane



MACHINE LEARNING AND CNN-BASED TECHNIQUES FOR PREDICTING
CUSTOMER CHURN IN BANKING SECTOR
BANKACILIK SEKTORUNDE MUSTERI KAYIPLARININ MAKINE OGRENMESI VE
CNN YONTEMLERI iLE TAHMINI

Abdulfattah E. BA ALAWI
Ataturk University
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Abstract: With the advancement of technology and digitalization in today’s industry, client loyalty has
become a critical challenge. Customer retention and satisfaction prediction are difficult problems for
companies. This issue has a significant effect on the income of companies. To decrease revenue loss and
rapidly grow the brand, a high-quality prediction model for client churn is needed. Nevertheless,
developing a suitable model is a difficult process because of the imbalanced nature of existing datasets,
the massive amount of data, high-dimensional characteristics, and other factors. In this research, we
focused on imbalanced data distribution and provide a highly effective approach for balancing it. In
addition, we used different machine learning, ensemble learning, and deep learning classifiers to predict
bank customer churns. Furthermore, this paper highlights the effect of using oversampling approaches
with different classifiers. The best performance was achieved using Light Gradient-Boosting Machine
(LGBM) and Convolutional Neural Network (CNN) classifiers which outperformed the other models.

Keywords: Churn, Bank Churn, Oversampling, SMOTE, Imbalanced Dataset

Ozet: Giiniimiiz endiistrisinde teknolojinin ilerlemesi ve dijitallesme ile miisteri sadakati kritik bir
zorluk haline geldi. Miisteri tutma ve memnuniyet tahmini sirketler i¢in zor problemlerdir. Bu konu
sirketlerin gelirleri lizerinde 6nemli bir etkiye sahiptir. Gelir kaybini azaltmak ve markayr hizla
biiyiitmek i¢in miisteri kaybi icin yiiksek kaliteli bir tahmin modeline ihtiyag vardir. Bununla birlikte;
mevcut veri kiimelerinin dogas1 geregi dengesiz olmasi, biiyiik miktarda veri, yliksek boyutlu 6zellikler
ve diger faktorler nedeniyle uygun bir model gelistirmek zor bir siirectir. Bu aragtirmada, dengesiz veri
dagilimina odaklandik ve bunu dengelemek i¢in oldukga etkili bir yaklasim sunduk. Ek olarak, banka
miisteri kayiplarini tahmin etmek icin farkli makine 6grenimi, topluluk 6grenimi ve derin 6grenme
smiflandiricilart kullanilmaktadir. Ayrica, bu makale, farkli siniflandiricilarla yiiksek hizda 6rnekleme
yaklagimlar1 kullanmanin etkisini vurgulamaktadir. En iyi performans, diger modellerden daha iyi
performans gosteren LGBM ve CNN simiflandiricilari kullanilarak elde edilmistir.

Anahtar Kelimeler: Miisteri Kaybini, Banka Miisteri Y1ipranmasi, Miisteri, Asir1 Ornekleme,
SMOTE, Dengesiz veri seti



STETOSKOP SESINDEN KALP ATISI ANORMALLIKLERININ SINIFLANDIRILMASI
CLASSIFICATION OF HEART BEAT ABNORMALITIES FROM STETHOSCOPE
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Ozet: Kardiyak iifliriimler, 5nemli bir kalp problemini diisiindiiren diizensiz kalp atis1 kaliplaridir ve
sadece uzman doktorlar tarafindan stetoskop kullanilarak teshis edilebilir. Ancak, bazen bu tiir uzman
doktorlara erigebilmenin miimkiin olmamasi, kalp iifiiriimiin tanimlanmasi i¢in otomatik bir yonteme
ihtiya¢ duyulmasina neden olur. Bu tiir bir sistemin olusturulmasi igin ¢esitli teknikler kullanilabilir.
Bunlardan biri, egitim icin gereken kisa siire ve sagladig1 gelismis dogruluk nedeniyle ¢ekiciligi elde
eden makine Ogrenimi ydntemi olan transfer Ogrenmesidir. Bu c¢aligma, bir cep telefonunun
mikrofonuyla kaydedilen stetoskop seslerinden ve kalp atiglarindan olusan bir veri seti {izerinde
egitilmig 5 transfer 6grenme modeli (ConvliD, CONV2D, RNN-SEPCNN, LSTM ve CONVI1D 1II) ve
9 algoritmay1 degerlendirerek, kalp iiftirlimlerinin smiflandirilmasinda bu modellerin ve algoritmalarin
performansin1 degerlendirmeyi amaclamaktadir. Sinyaller, bir cep telefonunun mikrofonuyla
kaydedilen stetoskop sesleri ve kalp atislarindan olusan veri seti kullanilarak islenmis ve 6rneklenmistir.
Oncelikle 372 veriden olusan yeni veri seti olusturularak veriler 3 saniyelik araliklara ayrilmustir.
Ardmdan spektrogramlar ve MFCCl'ler kullanilarak grafiksel olarak temsil edilmistir. Modeller
arasindan en yiiksek performansi gosteren LSTM modeli, %77,33 siniflandirma dogruluguna ulasmis
olmasima ragmen bu modelin hala iyilestirilmesi gerektigi goriilmiistiir. Ayrica Rastgele Orman
algoritmas1 %90,66 gibi oldukga yiiksek bir dogruluk degerine ulagmistir.

Anahtar Kelimeler: Evrisim Sinir Aglari (CNN), Transfer Ogrenimi, Mel Frekans1 Cepstral
Katsayilar1 (MFCC), Kalp Atis1, Fonokardiyogram (FKG), Spektrogramlar, Makine Ogrenimi (ML),
Derin Ogrenme Algoritmalari

Abstract: Cardiac murmurs are irregular heartbeat patterns suggestive of a major heart problem and can
only be diagnosed by specialist physicians using a stethoscope. However, sometimes the lack of access
to such professional specialist physicians results in the need for a machine-automatic method of murmur
identification. Many approaches can be used to construct such a system. One of them is transfer learning,
which is a method of machine learning that has gained traction due to the short time required for training
and the improved accuracy it provides. This article aims to evaluate the performance of these models
and algorithms in the classification of heart murmurs by evaluating 5 transfer learning models (Conv1D,
CONV2D, RNN-SEPCNN, LSTM and CONVI1D II) and 9 algorithms trained on a data set of



stethoscope sounds and heartbeats recorded with a mobile phone microphone. The signals were
processed and sampled using a data set of stethoscope sounds and heartbeats recorded with a mobile
phone microphone. First of all, a new data set consisting of 372 data was created. The data in this dataset
were split into 3-second intervals. It was then graphically represented using spectrograms and MFCCs.
The LSTM model showed the highest performance among the models, reaching a classification accuracy
of 77.33%, but it was still seen that this model still needs improvement. In addition, the Random Forest
algorithm has reached a very high accuracy value of 90.66%.

Keywords: Convolution Neural Networks (CNN), Transfer Learning, Mel Frequency Cepstral
Coefficients (MFCC), Heartbeat, Phonocardiogram (PCG), Spectrograms, Machine Learning (ML),
Deep Learning Algorithms

BLOKZINCIR VE NFT TEKNOLOJILERININ DiJITAL OYUNLARDA KULLANIMI:
TURK OYUNCULARLA BiR TARAMA CALISMASI
USE OF BLOCKCHAIN AND NFT TECHNOLOGIES IN DIGITAL GAMES: A SURVEY
STUDY WITH TURKISH GAMERS
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Ozet: Blokzincir teknolojisi ortaya cikisindan bu yana birgok sektérii etkilemistir. Dijital oyun sektorii
de blokzincir uygulamalarindan etkilenen sektorlerden biridir. Blokzincir teknolojileri 6zellikle Nitelikli
Fikri Tapu (NFT) teknolojisinin dijital oyunlarda kullanimi hiz kazanmistir. Arastirmalar iilkelerin bu
teknolojileri kullamim diizeylerinin olduk¢a farkli oldugunu gostermektedir. Tiirk oyuncularin bu
teknolojileri kullanim1 baglaminda literatiirde yeterli aragtirma bulunmamaktadir. Bu ¢aligmanin amaci
Tirk oyuncularimin dijital oyunlarda blokzincir ve NFT teknolojilerini kullanim diizeylerini
belirlemektir. Bu aragtirmada tarama modellerinden kesitsel tarama kullanilmigtir. Arastirmacilar
tarafindan bir anket hazirlanmis ve uygulanmigtir. Aragtirmaya goniillii olarak 183 kisi katilmigtir. Tiirk
oyuncularm biiylik bir kism1 NFT teknolojisini duymustur, fakat bu teknolojiyi oyunlarda kullanim
durumlan oldukga diisiiktiir. Oyuncularin biiyiik bir kism dijital oyunlardan kazang saglamanin oyun
oynama istegini arttiracagim belirtirken, oyunlarda NFT kullaniminin oyun oynama istegini arttirma
orani daha diisiik bulunmustur. Oyuncularin blokzincir ciizdan1 kullanmaya baglamada dijital oyun
oynamalarinin etkisi %9.4 iken, ilk NFT varlign edinmeye etkisi %6.6 olarak bulunmustur. Bu
aragtirmada Tiirk oyuncular tarafindan NFT teknolojisinin dijital oyunlarda kullanim1 ¢ok yaygin
goriinmemektedir. Tirk oyunculariin ¢ok az bir kismi bu teknolojileri kullanmay1 planlasa da endise
duyduklarini belirtmiglerdir. Ayrica Tiirk oyuncularinin biiyiik bir kismi bu teknolojiler hakkinda bilgi
sahibi degildir. Dijital oyunlarin bu teknolojilerin yayilmasinda énemli bir rol oynayacagi éngoriilse de
NFT teknolojilerinin sunacagi firsatlarin oyuncular tarafindan Ongorillemez olmasi, yasal
diizenlemelerin yetersizligi vd. faktorler bu konudaki 6nemli engellerdir.
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(P2E)

Abstract: Blockchain technology has affected many sectors since its emergence. The digital gaming
industry is also one of the industries affected by blockchain applications. Blockchain technologies in
digital games have gained momentum, especially non-fungible token (NFT) technology. Research
shows that the level of use of these technologies by countries is quite different. There is not enough
research on the use of these technologies by Turkish players. This study aims to determine Turkish
players' use of blockchain NFT technologies in digital games.In this study, a cross-sectional survey, one
of the survey models, was used. For this, a survey was prepared and applied by the researchers. 183
people voluntarily participated in the study. Most Turkish players have heard of NFT technology, but
the use of this technology in games is deficient. While most of the players stated that making a profit
from digital games would increase their desire to play, the rate of using NFT in games to increase their
desire to play was found to be lower. While the effect of playing digital games on the players' starting
to use the blockchain wallet was 9.4%, the effect on acquiring the first NFT asset was 6.6%. In this
research, the use of NFT technology in digital games by Turkish players does not seem to be very
common. Although very few of the Turkish players plan to use these technologies, they expressed their
concerns. Although it is foreseen that digital games will play an important role in the spread of these
technologies, the unpredictability of the opportunities offered by NFT technologies, the inadequacy of
legal regulations, etc. factors are important barriers in this regard.

Keywords: Blockchain, non-fungible token, NFT, digital games, Play-to-Earn (P2E), GameFi



OTURUM 5A

YAZILIM PERFORMANS TESTLERINDE OTOMATIK REGRESYON TESTI:
BANKACILIK ALANINDA BiR DENEYIM
AUTOMATIC REGRESSION TESTING IN SOFTWARE PERFORMANCE TESTING: AN
EXPERIENCE FROM THE BANKING DOMAIN
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Ozet: Bu calisma ile otomatik regresyon testlerine yazilim performans testlerinin nasil dahil
edilebilecegine dair teorik gerceve ele almip sonrasinda bankacilik alaninda bir uygulama deneyimi
paylasilmistir. Uygulama kisminda, “performans baz metriklerinin belirlenmesi” agamasinda ampirik
yaklagim esas alinmustir.

Anahtar Kelimeler: Fonksiyonel test, Fonksiyonel olmayan test, Yazilim performans testi, Otomatik
regresyon testi

Abstract: In this study, the theoretically on how software performance tests can be included in automatic
regression tests is discussed, and then an application experience in the domain of banking is shared. In
the application experience, the empirical approach was taken as basis in the “determination of
performance base metrics” phase.

Keywords: Functional test, Non-functional test, Software performance test, Automatic regression tests

DEVOPS VE CEVIK YONTEMLERLE ENTEGRE YAZILIM KONFiGURASYON
YONETIMIi DENEYiMi
DEVOPS AND AGILE METHODS INTEGRATED SOFTWARE CONFIGURATION
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Ozet: Yazilim sektoriindeki gelismeler, degisen teknolojiler, yontemler ve kosullar 6zellikle yazilim
gelistirme yasam dongiisii boyunca tiim asamalarin iyilestirilmesini siirecin otomatize edilerek ele
alinmasin1 6nceleyen bir perspektif ortaya ¢ikarmistir. Ozellikle cevik yontem ve DevOps gibi



isbirligine, otomasyona, hizli ve efektif yazilim {iretimine odaklanan yontemler yazilim sektori igin
onem kazanmustir. Ozellikle dagitim ydnetimi, is birligi, paralel gelistirme, ugtan uca otomasyon gibi
prensiplerin, ¢evik yazilim gelistirme, DevOps gibi tekniklerin 6nem kazanmas ve siirekli iyilestirme
icin kullanilmasi anlayisi ortaya ¢ikmigtir. Bu ¢alismada bu alanlardan biri olan yazilim konfigiirasyon
yonetimi ile ¢evik ve DevOps gibi modern yazilim gelistirme uygulamalarmin entegrasyonu ele
almmigtir. Caligmanin amaci geleneksel metodlar ile karsilastirildiginda yenilik¢i yontemlerin
entegrasyonunu yazilim konfigiirasyon yonetimi alaninda ortaya ¢ikaracag: farklar ve faydalar ele
almaktir. Bu kapsamda ele alinan bir proje yardimiyla DevOps ve cevik yontem entegrasyonu ile
otomatize iyilestirmeler yapilmadan Onceki hali temel alinip Ozetlenerek, siirekli iyilestirme
motivasyonuyla ilgili diizenlemeler yapilmig ve sonuglar karsilastirilmistir. DevOps ve ¢evik yontem
entegrasyonu ile yazilim konfigiirasyon yonteminin takibi sonucunda, inga ve yiikleme siiresinde,
otomatize rapor iretmede, versiyon yonetiminin daha dogru ve hataya kapali hale getirilmesinde,
yazilim sisteminin tamamen kontrol altinda tutulmasinda, ¢aligma siiresinde ve iggiicii verimliliginde
iyilesmeler goriilmiistiir.

Anahtar Kelimeler: DevOps, Cevik Yontem, Yazilim Konfigiirasyon Yo6netimi, Yazilim Geligtirme
Yasam Donglisti

Abstract: The advancements in the software industry, along with the changing technologies, methods,
and conditions, have particularly brought forth a perspective that prioritizes the improvement of all
stages of the software development lifecycle by approaching the process through automation. In
particular, methods such as agile methodologies and DevOps, which focus on collaboration, automation,
and efficient software production, have become crucial for the software industry. In particular, the
understanding of utilizing principles such as distribution management, collaboration, parallel
development, and end-to-end automation in agile software development, and DevOps techniques has
emerged. In this study, one of these areas, software configuration management, and the integration of
modern software development practices such as agile and DevOps are addressed. The aim of this study
is to examine the differences and benefits that innovative methods bring to the software configuration
management field when compared to traditional methods. To this end, a project is taken as a basis, and
with the integration of DevOps and agile methodologies, improvements are made and the results are
compared with the previous state. As a result of monitoring software configuration management with
the integration of DevOps and agile methodologies, improvements are seen in the build and deployment
time, automated report generation, more accurate and fault-free version management, completely
controlling the software system, working time and workforce efficiency.

Keywords: DevOps, Agile Method, Software Configuration Management, Software Development
Life Cycle
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Ozet: Bilgisayar oyunlar giiniimiiziin en biiyiik endiistrilerinden biridir. Bu biiyiik pazar i¢in gelistirilen
oyunlarm giincel konulara ait paketleri ve yeni 6zellikleri hizlica biinyelerine dahil etmeleri gerekmekte,
bunun i¢in uygulanacak yazilim siirecinin iyi tasarlanamamasi ve uygulanamamasi da oyun yaziliminin
kalitesine ve giivenilirligine zarar vermektedir. Bu bildiride Masomo Oyun Teknolojileri A.S.’de
milyonlarca oyuncusu olan oyunlar1 gelistirmek i¢in kullanilan yazilim siireci “Hep ileri” siirecinin
adimlar1 anlatilmaktadir. Bu siireg ile yeni oOzellikler hizlica gelistirilirken siire¢c igerisindeki
mekanizmalarla yazilimin kalitesi ve giivenilirligi korunmaktadir.

Anahtar Kelimeler: Cevik yazilim gelistirme, Yazilim gelistirme siiregleri, Bilgisayar oyunlari

Abstract: Video games are one of the largest industries of our day. Games developed for this huge
market must include content and new features that are related to the current trends while the inability to
properly design and implement the software process to be applied for these additions may damage the
quality and reliability of the related game software. In this study, we present the “Always Forward”
method which is being used as a software process in Masomo Oyun Teknolojileri A.S. to develop games
with millions of users. Using this method new features can be added while its intrinsic mechanisms
maintain the quality and the reliability of the game software.

Keywords: Agile software development, Software development processes, Video games



SOFTWARE METRICS: A SYSTEMATIC REVIEW OF PROBLEMS AND ASSOCIATED
SOLUTIONS
YAZILIM METRIKLERI: PROBLEMLER VE COZUMLER iCiN BiR SISTEMATIK
TARAMA
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Abstract: This study presents a systematic literature review of challenges and solutions related to
software metrics' specification, collection, and maintenance. Through analysis of 46 studies, eight
categories of problems were identified. These include the significant time and investment required for
establishing software metrics, difficulties in deciding which metrics to control and monitor projects, the
risk of choosing false metrics and objectives, and issues with inaccurate and unvalidated measurement
data. In response to these challenges several solutions were proposed, including using automated tools,
creating systematic and defined metrics processes, training metric practitioners, and validating data.

Keywords: Software Metrics, Measurement, Systematic Literature Review, Software Development

Ozet: Bu calisma, yazilim metriklerinin belirtimi, toplanmasi ve bakim ile ilgili zorluklara ve
¢oziimlere iligkin sistematik bir literatiir taramasi1 sunmaktadir. Calismada 46 adet makale/bildirinin
analizi yoluyla sekiz sorun kategorisi belirlenmistir. Bunlar; yazilim metriklerini olusturmak igin
gereken zaman ve yatirimi, projeleri kontrol etmek ve izlemek i¢in gerekli metriklere karar vermedeki
zorluklari, projelerde yanlis metrik veya Ol¢im hedefleri se¢gme riskini ve yanlis ve gegersiz olglim
verileriyle ilgili sorunlar1 igermektedir. Bu zorluklara yanit olarak ¢alismada, sistematik ve tanimlanmig
metrik siiregleri olugturmak, otomatik aracglar kullanmak, metrik uygulayicilarini egitmek ve verileri
dogrulamak gibi ¢esitli ¢oziimler onerilmistir.

Anahtar Kelimeler: Yazilim Metrikleri, Sistematik Literatiir Tarama, Yazilim Gelistirme



OTURUM 5B

HAVACILIK VE OTOMOTIiV PROJELERINDE UYGULANAN EMNIYET KRITIiK
YAZILIM STANDARTLARININ KARSILASTIRILMASI
COMPARISON OF SAFETY CRITICAL SOFTWARE DEVELOPMENT STANDARDS
APPLIED IN AVIATION AND AUTOMOTIVE PROJECTS

Elif Alegakir
Ford Otomotiv Sanayii A. S.
ODTU Enformatik Enstitiisii

Ozet: Havacilik ve Otomotiv sektorlerinde karsimiza ¢ikan kavramlar arasinda “Emniyet” belki de ilk
sirada yer alir. Glinlimiizde yazilim tabanli uygulamalarin ve 6zellikle de yapay zeka destekli sistemlerin
[4] [8] yaygimlasmasi ile bu kavrami onemini daha iyi kavramak ve projelerin odagina almak
gerekmektedir. DO 178C, havacilik sistemlerinde yazilim ile ilgili hususlar1 emniyet kritiklik bakis
acistyla anlatan ve havacilik otoriteri tarafindan uygulamalar takip edilen bir standarttir. ISO 26262 ise
otomotiv projelerinde kara araglan ile fonksiyonel giivenlik gereksinimlerini igeren ve yine akredite
kuruluslar tarafindan sertifikasyonu yapilan bir standarttir. Bu bildiride, bu iki standardin yazilim
gelistirme ile ilgili siire¢ alanlari, yazilim yasam dongiisii yaklagimlan, kritiklik seviyeleri, is ¢iktilar:
ve sertifikasyon siiregleri karsilastirmasina yer verilmektedir.

Anahtar Kelimeler: Yazilim Gelistirme Standartlari, Emniyet Kritik, [SO 26262, DO 178C

Abstract: “Safety” is one of the first concept which we encountered in Aerospace and Automotive
sectors. Nowadays, with the spread of software-based applications and especially artificial intelligence
[4] [8] supported systems, it is necessary to better understand the importance of this concept and focus
on it. DO 178C, which is widely used in aviation projects, is a standard that describes Airborne Systems
and Software-Related Issues from a safety critical perspective and is certified by the Aviation Authority.
Similarly, in Automotive Projects, [ISO 26262 is a standard that includes Functional Safety requirements
of road vehicles and is also certified by accredited institutions. In this article, these two standards were
cpmpared in terms of software development related process areas, work outputs and certification
processes.

Keywords: Software Development Standards, Safety Critical, ISO 26262, DO 178C



UML DURUM DiYAGRAMLARINDA BULUNAN KOTU TASARIM ORUNTULERININ
TESPIT EDILMESiI VE ONARIMI
DETECTION AND REPAIR OF UML STATECHART ANTI-PATTERNS

Mehmet AKTAS
ASELSAN A.S.
Ankara, Tiirkiye

Tolga OVATMAN

Istanbul Teknik Universitesi
Bilgisayar Miihendisligi Boliimii
Istanbul, Tiirkiye

Ozet: UML (Unified Modelling Language) durum (statechart) diyagramlari, model giidiimlii yazilim
gelistirme siireglerinde siklikla kullanilirlar. UML durum diyagramlari, yazilim miihendislerinin tasarim
yapmalarini1 ve yazilimi kodlamalarini kolaylastirmaktadir. Bununla beraber durum diyagrami tasarim
stirecinde model tasarimlarinda birtakim kusurlar meydana gelebilmektedir. Model tasarimi sirasinda
yazilim miihendisleri hatalar yapabilirler. Tecriibe eksikligi, dikkatsizlik, model tasarim aracina
yeterince hakim olmamak gibi nedenlerle yapilan model tasarim hatalari modelin kalitesini
diistirmektedir. Bu tiir model hatalarinin tespit edilerek onarilmasi1 gerekir. Bu ¢aligmada, model
hatalarinin tespiti ve onarimi igin UML durum diyagramlarinin ayritili formal tanimi yapilmistir.
Formal tanim kullanilarak UML durum diyagramlarinda siklikla karsilagilan durumlar i¢in kotii tasarim
ortintiileri tanimlanmistir. Model lizerinde tespit edilen kotii tasarim Oriintiileri gelistirilen otomatik veya
yari-otomatik algoritmalar sayesinde onarilmaktadir. Tespit ve onarnm i¢in iki farkli yazilim
geligtirilmistir.

Anahtar Kelimeler: Model Giidiimlii Gelistirme, UML Durum Diyagramlari, Kotii Tasarim
Oriintiileri

Abstract: UML (Unified Modelling Language) statechart diagram is one of the most frequently used
diagrams in model driven development processes. For various reasons, during the statechart design
process, detrimental sections can be introduced in the statechart design that have the potential adverse
effects in the development lifetime of the software. Software model designers can unintentionally make
mistakes in the model design process. Models including defects should be detected and then repaired
with appropriate methods. In this study, anti-patterns are used to detect defective states in UML
statechart diagrams. Errors detected using anti-patterns are repaired automatically or semi-automatically
with algorithms developed.

Keywords: Model Driven Development, UML Statecharts, Anti-patterns



SAVUNMA SANAYINDE YAZILIM TEST UYGULAMALARINA YONELIK BiR ON
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Ozet: Yazilim test siireglerindeki eksiklikler veya yetersizlikler yazilim iiriiniiniin hatal1 olarak
gelistirilmesine ve dolayisiyla teslimat sonrasinda devam eden zaman, para ve giiven kaybina sebep
olmaktadir. Bu giiven kayb, iiriiniin kabuliine kadar tiim siirecte zorluklara ve bu zorluklarin dogurdugu
mali kayiplara yol acar. Ortaya ¢ikan bu maliyet, sektdrler arasinda degisiklik gosterirken 6zellikle
savunma sanayinde is giicii maliyetlerinin yiiksek olmasi dolayisi ile kritik seviyeye ulagsmaktadir. Bu
calismada amacimiz, savunma sektoriinde faaliyet gosteren Tiibitak Bilgem Iltaren’de gergeklestirilen
test uygulamalarinin nasil kullanildigini incelemektir. Bu amaca ulagmak i¢in 11 soruluk ¢evrimigi bir
anket hazirlanmis olup, sorular Iltaren yazilim ekibinden 42 kisiye yoneltilmistir. Caligmanin bulgulart
gorsel olarak sunulmus ve ¢esitli istatistiksel yontemler kullanilarak incelenmigtir. Anket sonuglarina
gore Iltaren’de genel olarak gelistirmeden sonra testlerin gerceklestirildigi “gelistirme sonrasi test”
yaklagimimin kabul gordiigli ve test otomasyon araglarinin sik¢a kullanildigi belirlenmistir. Bulunan
sonuglarla savunma sektorii i¢in iiriin gelistiren bir kurumda, bakim kapsamindaki test desteginin
artirtlmaya ihtiya¢ olmasiyla birlikte yazilim test faaliyetlerinin kalite siireglerine uygun bir sekilde
yiiriitiildigii ortaya konulmustur.

Anahtar Kelimeler: Anket, yazilim testi, savunma endiistrisi, Tiirkiye

Abstract: Deficiencies or inadequacies in software testing processes cause the software product to be
developed incorrectly, and thus the ongoing loss of time, money and trust after delivery. This loss of
trust leads to difficulties in the entire process from product delivery to acceptance of the product and
financial losses caused by these difficulties. While this cost varies between sectors, it reaches a critical
level in the defense industry due to the high cost of the area in which the product is used and the labor
force. In this study, our aim is to examine how the test applications carried out in Tiibitak Bilgem Iltaren,
which operates in the defense sector, are used. To achieve this aim, an online questionnaire with 11
questions was prepared and the questions were directed to 42 people from Iltaren software team. While
the answers to the questions are expressed graphically, some of the answers are combined to perform
correlation analysis. According to the results of the survey, it has been seen that the "test after
development" approach, in which tests are carried out after development, is generally accepted and test



automation tools are used in Iltaren. With the results found, it has been revealed that software testing
activities are carried out in accordance with quality processes, with the need to increase test support
within the scope of maintenance in an institution that develops products for the defense sector.

Keywords: Survey, software testing, defense industry, Turkey

ACIK KAYNAKLI VERI DAGITIM SERVIiSI YAZILIMLARI iCiN OGRENME TABANLI
BiR GUVENILIRLIK ONGORU YONTEMI
A LEARNING-BASED RELIABILITY ESTIMATION METHOD FOR OPEN-SOURCE
DATA DISTRIBUTION SERVICE SOFTWARE

Ibrahim Onuralp Yigit
HAVELSAN

Feza Buzluca
Istanbul Teknik Universitesi

Ozet: Veri Dagitim Servisi (Data Distribution Service - DDS) yazilimlari, dagitik sistemlerde
uygulamalar arasinda ger¢ek zamanli olarak yiiksek performansli ve giivenilir veri aligverisini sagladigi
icin savunma, havacilik, endiistriyel nesnelerin interneti, saglik ve otomotiv alanlarinda tercih
edilmektedir. DDS yazilimlarm ticari ¢oziimlerinin yam sira agik kaynakli gelistirilen alternatifleri de
mevcuttur. Yazilim giivenilirligi son kullanicilarin {iriin deneyimini dogrudan etkiledigi i¢in oldukga
o6nemlidir. Bu ¢alismada acik kaynakli DDS yazilimlarmin giivenilirlik diizeyini 6ngoérerek dlgmek icin
makine 6grenmesi kullanan bir yontem Onerilmektedir. Glivenilirlik dngoriisii i¢in DDS yazilimlarin
kaynak kodlariin analiz edilmesi ile elde edilen tasarim metriklerinden, agik kaynakli kod depolar1
iizerinden erisilebilen tarihsel ve proje ekibi ile ilgili metriklerden yararlanilarak veri kiimesi
olusturulmugtur. Makine 6grenmesi algoritmalarinin elde edilen veri kiimesi {izerine uygulanmasi ile
DDS yazilimlarin giivenilir olup olmadigini degerlendirebilecek Lojistik Regresyon ve Karar Agact
algoritmalariyla siniflandirma modelleri gelistirilmistir. Lojistik Regresyon ile olusturulan siniflandirma
modelleri test kiimesindeki DDS yazilimlarmin giivenilirliklerini %85 dogrulukla tahmin ederek en
basarili sonucu vermistir. Onerilen yaklasim sayesinde kullanicilar hangi DDS yazilimini segeceklerine
karar verirken yazilimlart c¢alistirmadan yazilimlarin gilivenilirlikleri hakkinda bilgi sahibi
olabileceklerdir.

Anahtar Kelimeler: Yazilim Kalitesi, Giivenilirlik, Makine Ogrenmesi, Yazilim Giivenilirlik
Tahmini, A¢ik Kaynakli Yazilim, Veri Dagitim Servisi

Abstract: Data Distribution Service (DDS) software systems are commonly used in defense, aerospace,
industrial internet of things, healthcare, and automotive sectors because they provide real-time high-
performance and reliable data transfer between distributed system applications. In addition to
commercial DDS solutions, there are also open-source DDS software alternatives. Software reliability
is critical as it directly affects the product experience of end users. In this study, we propose a learning-
based method to estimate the reliability of open-source DDS software systems. For reliability estimation
of DDS software, we constructed a data set that contains design, historical, and project developer metrics
accessible through open-source code repositories. To categorize DDS software systems by reliability,
classification models were developed by applying Logistic Regression, and Decision Tree algorithms to



the obtained data set. The classification model built using Logistic Regression yielded the highest
accuracy, 85%, for the case studies. Thanks to the proposed approach, users will be able to have
information about the reliability of DDS software without running the software while deciding which
software to choose.

Keywords: Software Quality, Reliability, Machine Learning, Software Reliability Estimation, Data
Distribution Service



LEARNING MODELS IN SOFTWARE EFFORT ESTIMATION
YAZILIM EFOR TAHMININDE AGAC TEMELLI MAKINE OGRENIiMi MODELLERININ
ACIKLANABILIRLiIGI UZERINE BIiR INCELEME
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Abstract: Owing to the advanced decision-making capability of Machine Learning (ML), advanced
applications are used today in various business domains, and prediction performance is very important
for these applications. However, as the prediction performance of ML algorithms used in modeling
increases, the complexity of the model also increases, and in turn the model becomes more complex, it
becomes harder to explain how it works. In this study, unlike effort estimation studies with traditional
ML algorithms, we focused on how and why the model makes a particular prediction and which features
are more influential on the model’s outcome by using different explainability methods. We both focused
on global and local explainability, and got each feature weights over the model. The explainability of
the Random Forest (RF) and Extreme Gradient Boosting (XGB) regressors used to estimate software
effort is the main emphasis of this work. In order to gain insight on the explainability of RF and XGB,
we employed post-hoc model-agnostic techniques, namely "SHapley Additive exPlanations" (SHAP)
and Skater, over the ISBSG dataset. To be more precise, we employed Skater and SHAP to obtain both
local and global explanations. The findings point to a post-hoc technique for measuring explainability
and show that both methods employed in this study draw results that are consistent with one another in
explaining the RF and XGB models.

Keywords: artificial intelligence, machine learning, explainability, XAI, SHAP, Skater, LIME, ISBSG
dataset

Ozet: Makine Ogreniminin (ML) gelismis karar verme kabiliyeti sayesinde, giiniimiizde gesitli is
alanlarinda gelismis uygulamalar kullanilmaktadir ve bu uygulamalar i¢in tahmin performansi ¢ok
onemlidir. Ancak modellemede kullanilan makine 6grenmesi algoritmalarinin tahmin performansi
arttikca modelin karmagikligi da artmakta ve model karmagiklastikca nasil galigtigimi agiklamak
zorlagmaktadir. Bu caligmada, geleneksel ML algoritmalariyla yapilan efor tahmini ¢aligmalarimdan
farkli olarak, farkli agiklanabilirlik yontemleri kullanarak modelin nasil ve neden belirli bir tahminde
bulunduguna ve hangi 6zelliklerin modelin sonucu iizerinde daha etkili olduguna odaklandik. Hem
kiiresel hem de yerel aciklanabilirlige odaklandik ve her bir 6zelligin model {izerindeki agirliklarin elde
ettik. Yazilim ¢abasini tahmin etmek icin kullanilan Random Forest (RF) ve Extreme Gradient Boosting
(XGB) regresorlerinin agiklanabilirligi tizerinde durduk. RF ve XGB'nin agiklanabilirligi hakkinda fikir

!Corresponding author



edinmek i¢in, ISBSG veri seti lizerinde "SHapley Additive exPlanations" (SHAP) ve Skater adl1 post-
hoc model-agnostik teknikleri kullandik. Daha agik olmak gerekirse, hem yerel hem de kiiresel
aciklamalar elde etmek igin Skater ve SHAP'1 kullandik. Bulgular, agiklanabilirligi 6lgmek i¢in post-
hoc bir teknige isaret etmekte ve bu ¢alismada kullanilan her iki yontemin de RF ve XGB modellerini
aciklamada birbiriyle tutarli sonuglar verdigini gostermektedir.

Anahtar Kelimeler: yapay zeka, makine Ogrenmesi, agiklanabilirlik, XAI, SHAP, Skater, LIME,
ISBSG veriseti

DYNAMICS OF PREPAYMENT: EVIDENCE FROM KOCFINANS
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Abstract: One of the main challenges of finance companies is to predict customer behavior. This paper
studies the dynamics of prepayments using car loan data. We calculate the likelihood of prepayment for
each loan and payment time. A successful prediction of prepayment probabilities enables us to take
customer-central actions. One such action is offering refinance options or new credits to customers who
are expected to prepay soon. Modeling customer behavior is a growing literature, and the central part of
our contribution lies in the set of derivative variables we are using.

Keywords: Borrower Behavior, Prepayment, Machine Learning

Ozet: Finans sirketlerinin temel zorluklarindan biri miisteri davranisini tahmin etmektir. Bu makale,
ara¢ kredisi verilerini kullanarak erken kapamalarin dinamiklerini incelemektedir. Her kredi igin 6n
O6deme olasiligmi ve 6deme siiresini hesapliyoruz. Erken kapama olasiliklarinin basarili bir sekilde
tahmin edilmesi, miisteri odakli aksiyonlar almamiz1 saglar. Bu aksiyonlardan biri, yakin gelecekte
erken kapama yapmasi beklenen miisterilere yeniden finansman secenekleri veya yeni krediler
sunmaktir. Miisteri davranisint modellemek iizerine gelisen bir literatiir var ve bizim katkimizin 6nemli
kismi, kullandigimiz tiirev degiskenler kiimesinde yatmaktadir.

Anahtar Kelimeler: Bor¢lu Davranisi, Erken Kapama, Makine Ogrenmesi



FUNDUS GORUNTULER UZERINDE DiYABETIK RETINOPATI TESPIiTINDE DERIN
OGRENME VE GORUNTU iSLEME TEKNIKLERIi HAKKINDA BiR iINCELEME
A REVIEW OF DEEP LEARNING AND IMAGE PROCESSING TECHNIQUES IN
DETECTING DIABETIC RETINOPATHY ON FUNDUS IMAGES
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Ozet: Goz hastaliklarmin erken teshisi tedavi siirecinde biiyiik rol oynamaktadir. Farkli birgok goz
hastaliginin erken teshisi igin fundus goriintiilerinin kullanilmasi tibbi agidan biiyiik 6nem tagimaktadir.
Diyabet hastalari, diyabetik retinopati (DR) ve glokom gibi g6z rahatsizliklarindan mustariptir.
Retinadaki morfolojik varyasyonlar1 tespit etmek zordur ve etkili bir otomatik tespit sistemi
gerektirir. DR, derin 6grenme modellerinin ve goriintii isleme tekniklerinin giiglii performansimin
etkisiyle daha erken bir agamada tahmin edilebilir. Son zamanlarda, DR tani1 sisteminde bir¢ok aragtirma
makalesi yaymlanmistir. Bu caligma, son yillarda yaymlanan DR tespiti ve diger ilgili retina
bozukluklari igin otomatik tan1 yontemlerinin kapsamli bir incelemesini gostermektedir. Calisma cesitli
g6z hastaliklarinin sebebini, kullanilan veri setlerini, ¢esitli derin 6grenme ve goriintii isleme
tekniklerini incelemistir.

Anahtar Kelimeler: Derin Ogrenme, Fundus Gériintiileri, Goriintii Isleme

Abstract: Early diagnosis of eye diseases plays a major role in the treatment process. The use of fundus
images for the early diagnosis of many different eye diseases is of great medical importance. Diabetics
suffer from eye conditions such as diabetic retinopathy (DR) and glaucoma. Detecting morphological
variations in the retina is difficult and requires an effective automated detection system. DR can be
predicted at an earlier stage due to the strong performance of deep learning models and image processing
techniques. Recently, many research papers have been published on the DR diagnostic system. This
study demonstrates a comprehensive review of automated diagnostic methods for DR detection and
other related retinal disorders published in recent years. The study examined the cause of various eye
diseases, the datasets used, various deep learning and image processing techniques.

Keywords: Deep Learning, Fundus Images, Image Processing



OTURUM 6B

TEST OTOMASYONUNUN YAZILIM SiSTEMLERININ KALITESi UZERINDEKI
ETKISI: BiR KESiF CALISMASI
THE IMPACT OF TEST AUTOMATION ON THE QUALITY OF SOFTWARE SYSTEMS:
AN EXPLORATORY STUDY
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Ozet: Kaliteli bir yazilim iiriinii ortaya koyabilmek igin, yazilim gelistirme siireci iginde iiriiniin test
edilmesi ve hatali durumlarin tespit edilerek diizeltilmesi kritiktir. Manuel olarak yiiriitiilen testlerin
yerine otomatik kosan testlerin konulmas1 maliyetleri diisiirebilir ve test etme sikligimi artirilabilir.
Ancak test otomasyonu ile, bakimi yapilmasi gereken yeni test kodu ortaya ¢ikmasindan kaynaklanan
maliyetler olugsmaktadir. Sonug olarak, yazilim gelistirme sirketleri, yazilim kalitesi, yazilim gelistirme
maliyeti ve siiresi agisindan test otomasyonunun faydalarimi sorgulamaktadir. Bu ¢alisma ile finans
sektoriinde yazilim gelistirme faaliyetleri yiiriiten ulusal bir girket olan Softtech’te, test otomasyonunun,
iiretim ortaminda karsilan yazilim hatalaria (olay kayitlarina) olan etkisini degerlendirmek iizere bir
ilk analiz ortaya konmustur. Elde edilen sonuglar, olay kaydi adetlerinde azalmanin miimkiin oldugu,
ancak yazilan testlerin ne kadar etkin oldugu, diger bir deyisle, kritik akislarin ne kadarmin
kapsandigimin da degerlendirme kapsamina alinmasi gerektigini ortaya koymustur.

Anahtar Kelimeler: Yazilim Testi, Test Otomasyonu, Olay Kayitlari

Abstract: It is critical to test software products during the software development process, and detect and
correct erroneous cases in order to deliver a software product of high quality. Substituting automated
tests for manually executed tests can reduce costs, and increase testing frequency. However, test
automation activities introduce costs as they create new test scripts that need to be maintained. As a
result, software development companies question the benefits of test automation, in terms of software
quality, and cost and duration of software development. In this work, we evaluate the effect of test
automation on issue reports created in production environment at Softtech, a software company in
Turkey that carries out software development activities in the financial sector. The results revealed that
it is possible to decrease the number of issue reports, but the effectiveness of the tests, in other words,
how much of the critical flows are covered, should also be included in the evaluation.
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Ozet: Bugiiniin diinyasinda, hizla degisen ¢evik projelerde VERIMLILIK anahtar kelime olarak &n
plana ¢ikmaktadir. Sektoriin geldigi noktada, yazilim gelistirme yasam dongiisiiniin giderek daha azalan
maliyetlerle ve daha hizli bir sekilde servis edilmesi beklenmekle birlikte ayn1 zamanda kalite ve
giivenirligin artirlmast beklenmektedir. Kalite ve test siirecleri agisindan bakildiginda, yazilim
gelistirme dongii siirelerinin kisaltilmasi, maliyetlerin ve kaynaklarin azaltilmasi noktasinda hali hazirda
test otomasyonu aktivitelerinin 6n plana ¢iktig1 goriilmektedir. Test siireglerinin verimliligini artirmak
icin otomasyonun on plana gelmesi normal olmakla birlikte, “otomasyonun kendi iginde verimliligi”
konusu hak ettigi ilgi ve galigmayr gormemektedir. Peki, neden test otomasyon projelerinin ¢ogu
basarisiz olmaktadir veya beklenen verimliligi getirmemektedir (¢ogu zaman farkinda olunmaksizin).
Ciinkii basarili bir test otomasyon mimarisi olmadan gelistirilen test otomasyon projeleri ¢ok efor ama
az fayda ile sonuglanmaktadir. Basarili bir otomasyon mimarisi nasil tasarlanabilir, karsilagilan zorluklar
nasil asilabilir? Basaris1 dlglimlenemeyen bir projenin basarili olmast miimkiin olabilir mi? Bu
makalede, test otomasyon verimliligi metrigi Onerilecek, basarili bir otomasyon mimarisi tasarimina
sahip olmak i¢in gerekli alt1 6zellik agiklanacak, bu 6zellikler uygulanarak ve uygulanmadan gelistirilen
iki test otomasyon projesi iizerinde verimlilik metrikleri ¢ikarilarak analiz edilecek ve karsilagtirmali
sonugclar degerlendirilerek cikarilan dersler paylasilacaktir. Otomasyon projeleri kapsaminda test edilen
projenin web (gorsel) ara yiizleri otomatize edilmistir.

Anahtar Kelimeler: Test otomasyonu, test siireglerinde verimlilik, test otomasyon siireclerinde
verimlilik, test otomasyon mimarisi, test otomasyon verimliligi metrigi, otomasyon stratejisi.

Abstract: In today's world; EFFICIENCY is the buzzword in fast changing agile environments. The
sector demands that software development life cycle to be delivered faster and cheaper with increasing
quality and reliability. In quality aspect, automating testing activities had already been came forward to
reduce development cycle times, cost, resources. It's OK that automation comes forward to increase the
efficiency of test process yet what about the efficiency of automation process? Why most of the test
automation projects fail (even if you are not aware of it is actually failing)? Because, automating without
good test architecture may result in a lot of activity, but little value (if you are lucky!). How can a
successful automation architecture be formed and challenges of it can be overcame? Can it be successful



without being able to measured? In this article test automation efficiency metric will be suggested, six
traits for a successful test automation architecture will be explained, two automation projects developed
with and without applying these traits will be analysed, results will be evaluated on efficiency metrics
and lessons learned will be shared.

Keywords: Test automation, efficiency in test, efficiency in test automation, test automation
architecture, measuring the efficiency of automated tests, test automation efficiency metric, automation
Sstrategy.

DO-178B SERTIFIKASYONUNA UYGUN INSANSIZ HAVA ARACI YAZILIMININ
YAZILIM TEST GOZDEN GECIiRME SURECI

SOFTWARE TEST REVIEW PROCESS OF UNMANNED AERIAL VEHICLE SOFTWARE
COMPLIANT WITH DO-178B CERTIFICATION
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Ozet: Bu bildiride, IHA Ugus Kontrol Bilgisayarina ait yazilmin DO-178B sertifikasyon isterlerine
uygun olarak gelistirilen dogrulama yaklagiminin bir pargasi olan yazilim test gozden gegirme siirecinde
karsilasilan hatalarin analizi ve bu siirecten 6grenilen dersler sunulmaktadir. Yazilim dogrulama siireci,
hava aracinin ugus kontrol bilgisayarinin belirlenen gereksinimlere uygun davranis sergiledigini ve
beklenmeyen sonuglar iiretmedigini dogrulamak i¢in kullanilan bir siiregtir. Bu siirecin en dnemli
boliimlerinden birisi yazilim gereksinimlerine karsilik olusturulan testlerin gereksinimlerle tam uyumlu
ve eksiksiz oldugunun kontrol edildigi yazilim test gézden gecirme siirecidir. Bildiride ilk énce yazilim
mimarisi anlatilacak, daha sonra yazilim mimarisine uygun olarak yazilan testler i¢in yapilan yazilim
test gozden gegirme siirecinden bahsedilecektir. Sonrasinda yazilim test gozden gegirme igin kullanilan
kontrol listesi maddeleri anlatilacak, yazilim test gézden gecirmesinde bulunan hatalarin kritiklik
seviyesine gore siniflandirmasi ve en yaygin bulunan hatalar tizerinde analizler yapilacaktir ve bu
stiregten kazanilmis dersler sunulacaktir.

Anahtar Kelimeler: IHA, do178b, yazilim test gézden gegirme, kontrol listesi

Abstract: In this paper, the analysis of the errors encountered in the software test review process, which
is a part of the verification approach developed in accordance with the DO-178B certification
requirements of the software of the UAV Flight Control Computer, and the lessons learned from this
process are presented. The software verification process is a process used to verify that the aircraft's
flight control computer behaves in accordance with specified requirements and does not produce
unexpected results. One of the most important parts of this process is the software test review process,
in which the tests created in response to the software requirements are checked to be fully compatible
and complete with the requirements. In the paper, first the software architecture will be explained, then
the software test review process for the tests written in accordance with the software architecture will
be mentioned. Afterwards, the checklist items used for software test review will be explained, the



classification of errors found in software test review according to the level of criticality and analysis on
the most common errors will be made, and lessons learned from this process will be presented.

Keywords: UAV, do178b, software test review, checklist



OTURUM 7

IZLEME VE TAKiP GOREVLERINDE EEG’NIN OLCUM OLARAK KULLANILMASI
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Ozet: Askeri operasyonlarin teknik karmasikligi ve 24 saatlik programi, giderek daha hizli beceri
kazanimi ve uzun siireler boyunca yiiksek performans diizeylerini siirdiirme becerisini gerektirmektedir.
Artan otomasyonla, operatdriin rolii genellikle basitge izlemektir. Ote yandan aksiyon aninda operatdriin
islevsel kapasitesi yogun bilgi akisinin bulundugu siirekli dikkat gerektiren ¢alisma ortamlarinda siklikla
agilabilir. Gorevde gecirilen siire ile artan performans diisiisleri dikkati siirdiirmeyi daha zor hale
getirmektedir. Bahsedilen bu durumlardan 6tiirii performans hatalar1 gergceklesmektedir. Bu galigmada,
pasif beyin algilama verileri elde etmek ve uzun siireli can sikintisi veya asir1 yiiklenmeyi tespit etmek
icin elektroensefalografik (EEG) kullanilmistir. EEG 6l¢iimlerinin ¢iktilariyla kullanici katilimimi ve
performansini iyilestirilmesi beklenmektedir.

Anahtar Kelimeler: Elektroensefalografik, EEG, Dikkat, Beyin, Bilgisayar Arayiizii, Insan
Bilgisayar Etkilesimi, IBE

Abstract: The technical complexity and 24-hour schedule of military operations requires increasingly
rapid skill acquisition and the ability to maintain high levels of performance over long periods of time.
With increased automation, the role of the operator is often simply to monitor. On the other hand, the
functional capacity of the operator at the moment of action can often be exceeded in work environments
that require constant attention with a dense information flow. Performance declines that increase with
time spent on the task make it more difficult to maintain attention. Performance errors occur due to these
situations. In this paper, we use electroencephalography (EEG) to obtain passive brain sensing data and
detect prolonged boredom or overload. We hope to improve user engagement and performance with the
outputs of EEG measurements.

Keywords: Electroencephalographic, EEG, Vigilance, Brain Computer Interface, Human Computer
Interaction, HCI



SIGORTACILIK SEKTORUNE YONELIiK MUSTERI DAVRANIS ORUNTULERINI
ORTAYA CIKARTAN IS SURECi: DURUM CALISMASI
CUSTOMER BEHAVIOR PATTERNS FOR THE INSURANCE INDUSTRY: CASE
STUDY
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Ozet: Sigortacilik sektdriinde miisteri davranis analizine yonelik ¢esitli analitik yaklasimlar
uygulanabilir. Ozellikle internet siteleri aracilig: ile elde edilen tiklama verileri sayesinde miisteri
davranislarinin tespit edilmesi amaciyla sirali birliktelik analizleri kullamlabilir. Tespit edilen miisteri
davranis Ortintiileri iizerinden farkli gorsellestirme yontemlerini uygulamak miimkiindiir. Bu bildiride,
miisteri verilerin zaman igerisinde biiyiik veri haline dénlismesinden dolay1 bu siireci kolaylagtiracak bir
biiyiik veri analizi ve gorsellestirme yazilimi mimarisini sunuyoruz. Onerilen mimari iizerinden
gerceklestirdigimiz performans testleri sonucunda veri analizi siirecinin hizli ve efektif bir bigcimde
gerceklestigi tespit edilmistir.

Anahtar Kelimeler: Biiylik Veri Analizi, Sirali Birliktelik Analizi, Tiklama Verilerinin Analizi,Miigteri
Davramis Oriintiileri

Abstract: Various analytical approaches to customer behavior analysis can be applied in the insurance
industry. In particular, sequential association analyses can be used to determine customer behavior
regarding clicks data made through websites. It is possible to apply different visualization methods over
the detected customer behavior patterns. Since customer data turns into big data over time, we have
developed a big data analysis and visualization architecture that will facilitate this process. As a result
of the performance tests we carried out on the proposed architecture, it was determined that the data
analysis process was carried out quickly and effectively.

Keywords: Big Data Analysis, Sequential Pattern Mining Analysis, Clickstream Data Analysis,
Customer Behaviour Patterns.



