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Key Development Areas in Blockchain: Core
Properties, Consensus Algorithms and Cryptographic
Advancements

Burcu SAKIZ, Tirk Hava Yollary — Turkish Technology, 0000-0001-8026-4775, bur-

cusakiz@thy.com

ABSTRACT

Blockchain technology has revolutionized digital systems by introducing a decentralized,
secure, transparent way of record-keeping, as well as transparent approaches for data
and transaction management. Although blockchain applications have expanded from
cryptocurrencies to diverse industries, challenges remain in achieving scalability, security,
and decentralization simultaneously, known as the "Blockchain Trilemma." This research
paper explores three essential areas of development to address these challenges: core
technological improvements, innovations in consensus algorithms, and advancements in
cryptographic techniques. There are several areas where blockchain development must
evolve. The first improvement area focuses on technological enhancements in blockchain,
such as modifications to block sizes, increased transaction throughput, and optimized
storage solutions. Block sizes significantly affects the amount of data located in each
block and has a direct impact on the speed and effectiveness of blockchain networks. The
second area of focus is on consensus mechanism innovations, which are essential for the
functionality and security of blockchain’s decentralized architecture. Conventional con-
sensus methods such as Proof of Work (PoW) and Proof of Stake (PoS) are continuously
being improved by developers to address concerns related to energy efficiency, speed, and
network security. Finally, we assess advancements in cryptography, crucial for ensuring
blockchain’s security and privacy in the face of emerging threats. Cryptography is the
backbone of blockchain, ensuring the integrity, confidentiality, and authenticity of trans-
actions. Our findings suggest that interdisciplinary efforts will be critical to maximizing
blockchain’s impact and adoption across sectors. Skills such as cryptography, consensus
design, and smart contract development are becoming essential for blockchain developers.

Keywords: Blockchain, Consensus, Cyber Security
Research Type: Review
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Klasik Makine Ogrenmesi ve Bert ile Miisteri Geri Bildirim
Siiflandirilmasi

Dr. Nisa Selcan Deger, Tiirk Hava Yollars — Turkish Technology, ndeger@thy.com

0Z

Miigteriler, geri bildirimlerini (6neri, sikdyet, tegekkiir vb.) su anda web sitesinden veya
sosyal medya kanallarindan olusturabilir durumdadir. Geri bildirimler, miisteriye birkag
alan sectirilerek alinmakta ve sonrasinda ana ve alt kategorilere ayrigtirilarak ilgili de-
partmanlara iletilmektedir. Miisteri iligkileri departmani tarafindan belirlenen ana ve alt
kategorilere ayrigtirma iglemi kural tabanh olarak ¢aligmaktadir. Geri bildirimler Tiirkge,
Ingilizce ve Tiirkce-Ingilizce digindaki diger diller olarak 3 farkli gruba ayrismakta, ca-
lisma icerisinde Tiirkce-Ingilizce disindaki diller kismu Ingilizceye cevrilerek kullanilmak-
tadir. Boylelikle, Tiirkce ve Ingilizce dilleri icin iki ayr1 model ile ¢alisilmistir. Ana ka-
tegori bazinda smiflandirma islemi i¢in makine 6grenmesi modelleri kullanilmigtir. Bu
sistemin amaci, miisteri geri bildirimlerinin daha etkili ve verimli bir sekilde yonetilme-
sini saglamaktir. Makine 6grenimi algoritmalar: kullanilarak, ge¢miste yanlis kategorilere
ayrigtirilan ve miisteriye geri doniis siiresini uzatan kural tabanli yaklasim yerine, geri
bildirimlerin dogru kategorilere ayrigtirilmasini ve ilgili departmanlara yonlendirilmesini
saglayan, miisterilerin sikdyet ve onerilerini daha hizl bir gekilde ele alabilen ve ¢oziime
kavusturabilen bir yapi kurulmustur. Makine 6grenimi modeli, geri bildirimlerin dilini
otomatik olarak tanir ve Ingilizceye cevirir. Ardindan, geri bildirimler belirli kategorilere
ayirir. Bu siirecte, modelin dogrulugunu artirmak i¢in stirekli olarak geri bildirim verile-
riyle egitilir ve giincellenir. Tiirkge dili i¢in klasik makine 6grenmesi yontemleri (n-gram
vb.) kullamlmakla birlikte, en iyi sonucu tireten model olarak “Bert Base Turkish Uncased
128k modeli kullanihr. Ingilizce modeli icinde klasik makine 6grenmesi yaklasimlariyla
birlikte tek katmanli transformers modeli aktivasyon fonksiyonu olarakta sigmoid ile ileri
beslemeli yayilim uygulanir. Kullanilan uygulama igerisine model sonucunu alabilmek i¢in,
uygulama programi arayiizii (API)'ne bir servis yapisi inga edilir. Sonug olarak, bu sistem
miisteri memnuniyetini artirmak ve geri bildirimlerin daha etkili bir gsekilde yonetilmesini
saglamak amaciyla gelistirilmistir. Makine 6grenimi ve dil igleme teknikleri kullanilarak,
miisteri geri bildirimleri daha hizli ve dogru bir sekilde islenir ve ilgili departmanlara
yonlendirilir. Bu sayede, miigteri iligkileri departmani daha verimli ¢aligabilir ve miisteri
memnuniyetini arttirabilir. Anahtar Kelimeler:

Anahtar Kelimeler: Makine Ogrenimi, Miisteri Geri Bildirimleri, Simiflandirma Modeli,
Dil Isleme, Geri Bildirim Yénetimi, Miisteri Memnuniyeti
Research Type: Review
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Cyber Security Assessment Tool

Tugberk Zurnaci, Tirk Hava Yollar: — Turkish Technology, t.zurnaci@thy.com
Ali Aydin, Tirk Hava Yollar: — Turkish Technology, fatih.bilgin@thy.com
Fatih Mehmed Bilgin, Tirk Hava Yollari — Turkish Technology, aydinali@thy.com

ABSTRACT

The integration of digital applications into business processes has become an indispens-
able element for modern enterprises. However, the security of these applications has
gained critical importance due to increasing cyber threats and data breaches. This study
proposes the development of an innovative tool for automating the information security
assessment of newly developed or purchased applications. This tool aims to evaluate
the security of applications from a multidimensional perspective and to identify security
vulnerabilities in order to establish a more secure structure. The proposed tool will com-
prehensively address key security dimensions, including identity and access management,
network security, data protection, secure architecture, logging practices, application code
security, and business continuity. Based on inputs from users, it will provide a detailed
scoring system that evaluates the security posture of the application. This scoring will
clearly indicate the security level of the application while also informing users about ar-
eas requiring improvement. In addition to identifying existing security vulnerabilities,
the tool aims to create a more secure stance by offering recommendations grounded in
industry best practices. These recommendations will be designed to include practical and
actionable steps to help users enhance their security measures. By leveraging advanced
artificial intelligence technologies, the automated assessment process will be accelerated,
allowing organizations to respond more effectively to their security needs. Artificial in-
telligence will play a critical role in both detecting security vulnerabilities and providing
recommendations. One of the key features of this tool is to facilitate easy access to infor-
mation regarding application security for users. Users will be able to quickly analyze their
security status through the tool and identify problematic areas, enabling them to take
necessary precautions. This aspect presents a significant advantage, especially for small
and medium-sized enterprises, which typically have limited resources and do not wish to
incur additional costs and time for conducting security assessments. The automated sys-
tem will make security evaluations more accessible for such organizations. Furthermore,
the tool aims to provide a structure that assists organizations in achieving compliance
with security standards. Compliance with security standards not only fulfills legal re-
quirements but also enhances customer trust and protects the reputation of businesses.
Therefore, the tool will evaluate compliance with security standards and provide recom-
mendations for necessary improvements. In conclusion, this study presents an innovative
approach in the field of cybersecurity, aiming to enhance organizations’ capabilities to
protect critical data and maintain user trust. The automated assessment tool to be devel-
oped will enable organizations to continuously improve their security posture, establishing
a more resilient security framework. This paper will detail the methodologies, feasibility,
and potential impacts of the proposed tool within the industry. Additionally, analyses of
user experience, outcomes, and benefits provided by the tool will also be presented. The
results achieved through this tool will offer a new perspective on cybersecurity practices,
significantly contributing to the security of applications. As a result, the security of digital
applications will be enhanced, and the resilience of organizations against cyber threats
will be strengthened.

Keywords: Cyber Security, Information Security, Business Continuity, Artificial Intelli-
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Kaotik Ses Sifreleme Arastirilmasi ve Uygulanmasi

Anil Emre DURAK, Istanbul Ticaret Universitesi, ’_242532'8701S@istanbulticaret. edu.tr
MUSTAFA CEM KASAPBASI, Istanbul Ticaret Universitesi, mckasapbasi@ticaret.edu.tr
0z

Giderek dijitallesen diinyamizda verilerin giivenligi biiyiik 6nem kazanmaktadir. Ozellikle
ses verilerinin korunmasi, iletigim sistemlerinde gizliligi saglamak acisindan énemli bir yere
sahiptir. Bu ¢aligmada, ses dosyalari i¢in geligtirilen yeni bir kaotik akis sifreleme yontemi
tanitilmaktadir. Kaotik sistemler, baglangi¢ sartlarina oldukca duyarl dogrusal olmayan
dinamik sistemlerdir ve bu &zellikleri gifreleme islemlerinde kullanilarak yiiksek giivenlik
elde edilmigtir. Onerilen yontem, ses dosyalarmin kaotik bir yapi ile sifrelenmesini sag-
lamaktadir. Bu yontemde, anahtar uzay1 2'%6 olarak hesaplanmistir ve bu sayede yiiksek
giivenlik sunmaktadir. Sistemin giivenlik performansi, sifreleme sonrasi entropi, PSNR
(Peak Signal to Noise Ratio) ve korelasyon gibi metriklerle degerlendirilmistir. Ayrica,
sifrelenmisg ses dosyasi iizerinde NIST (National Institute of Standards and Technology)
rastgelelik testleri uygulanmig ve sistemin rastgelelik seviyesinin yiiksek oldugu gorilmiis-
tiir. Spektrogram analizleri de sifrelenmis ve ¢oziimlenmis ses dosyalar1 arasindaki frekans
yapisinin benzerligini gorsel olarak ortaya koymustur. Bu ¢aligma, kaotik sistemler kulla-
nilarak gelistirilen sifreleme algoritmalarinin, ses verilerinin giivenligi i¢in etkili ve giicli
bir ¢6ziim sundugunu gostermektedir. Elde edilen sonuglar, 6nerilen gifreleme yonteminin
hem post-kuantum giivenlige sahip oldugunu, hem de NIST kriterlerini kargiladigini ortaya
koymustur. Gelecekte, bu yontemin diger veri tiirleri iizerinde uygulanarak genigletilmesi
planlanmaktadir.

Anahtar Kelimeler: Ses Sifreleme, Kaotik Sistemler, Veri Giivenligi, Post-Kuantum,
NIST Testleri
Aragtirma Tiiri: Aragtirma



Yazilimcilar Bulugmalar: Sempozyumu 11

Kaynaklar

1]

2l

3]

4]

[5]

(6]
17l

8]

9]

[10]

Bernstein, D. J., Buchmann, J. ve Dahmen, E. (2009). Post-Quantum Cryptography.
Springer.

Chen, W., Mao, G. ve Chui, Y. (2004). Kaotik sistemlere dayali simetrik goriintii
sifreleme. Chaos, Solitons & Fractals, 22(4), 761-772.

Ferguson, N. ve Schneier, B. (2010). Kriptografi Miihendisligi: Tasarim Ilkeleri ve
Pratik Uygulamalar. Wiley.

Lorenz, E. N. (1963). Belirlenimli periyodik olmayan akis. Journal of Atmospheric
Sciences, 20(2), 130-141.

Ulusal Standartlar ve Teknoloji Enstitiisii (NIST). (2010). Kriptografi Uygulamalar:
icin Rastgelelik Test Takima. NIST.

Ott, E. (1993). Dinamik Sistemlerde Kaos. Cambridge University Press.

Schneier, B. (2003). Uygulamaly Kriptografi: Protokoller, Algoritmalar ve C Diliyle
Kaynak Kodlar:. Wiley.

Shannon, C. E. (1949). Gizlilik sistemleri iizerine iletigim kurami. Bell System Tech-
nical Journal, 28, 656-715.

Bao, W., Chen, G. ve Meng, Q. (2005). Lojistik haritalara dayali yeni bir goriintii
sifreleme algoritmasi. Chaos, Solitons € Fractals, 26(4), 1137-1147.

Zhao, H., Wang, C. ve Chen, G. (2006). Halka agik anahtarl kriptografi ile birlegti-
rilmig kaos tabanli goriinti sifreleme yontemi. Signal Processing, 86(10), 2763-2771.



Yazilimcilar Bulugmalar: Sempozyumu 12

Clinical Patient Monitoring in Intensive Care Units Using
Al-Assisted Facial Recognition System

Ozan Akdem}r, Defia Yazlim Ticaret Ltd. Sti., ozan.akdemir@defia-soft.com
Do¢. Dr. Ilkay Ceylan, Bursa Yiksek Ihtisas Egitim Arastirma Hastanesi, cey-
lanilkay@yahoo.com

ABSTRACT

The aim of this study is to develop a system that uses facial expression and movement
recognition technology to enhance patient safety and care quality in intensive care units
and similar healthcare settings. Healthcare staff in intensive care units often face heavy
workloads due to tasks outside of patient monitoring, which decreases productivity and
can lead to burnout. In addition to monitoring and providing care, doctors and nurses
frequently deal with paperwork, medication preparation, and phone calls with family
members. This study intends to help healthcare staff focus more on patient monitoring
by using Al to identify and continuously track signs of discomfort or pain in patients’ faces
or movements. The system will offer remote patient assessment and is primarily aimed
at intensive care units. In advanced stages of the application, it aims to automatically
monitor patients’ conditions in clinics and home settings as well. The system will use
high-resolution cameras to detect patients’ facial expressions and body movements. The
camera images will be processed by an Al algorithm that analyzes these expressions and
movements. During this process, factors like environmental conditions, costs, and patient
privacy will be considered. This algorithm will be trained to identify critical situations
such as pain, discomfort, and fall risk, continuously assessing the patient’s condition. Any
detected risks or sudden changes will be instantly reported to the relevant healthcare staff
or caregivers for quick intervention. The data will be stored in a cloud-based system to
enhance patient safety and reduce the burden on healthcare staff, allowing for remote
access when needed. The prototype of the system has been tested in the intensive care
units of “Bursa Yiiksek Thtisas Egitim Arastirma Hastanesi” with the approval of the ethics
committee. Initial findings show that the Al-supported monitoring system accurately
detects patient movements and sends timely alerts to healthcare staff. The system has
also helped reduce staff workload, allowing healthcare workers to spend more time directly
engaging with patients. The next step is to collect data necessary for machine learning,
which will enhance the system’s ability to recognize patients’ pain expressions. Along
with the prototype findings, development continues to optimize patient care and make
healthcare services more efficient.

Keywords: artificial intelligence, intensive care, face recognition, patient monitoring
Research Type: Research
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Digitization of Air Waybill (AWB) Documents Using
Various Character Recognition Algorithms and

Applications

Huzeyfe Esen, Tirk Hava Yollar, — Turkish Technology, huzeyfeesen@thy.com
Zeynep Kose, Tiirk Hava Yollar, — Turkish Technology, zkose@thy.com

ABSTRACT

An AWB (Air Waybill) is an official document used in cargo transportation, detailing
the contents of a shipment. As a fundamental aspect of air cargo operations, the AWB
holds significant importance for both the shipper and the carrier. It serves as a contract
during the shipment process and includes critical information to ensure the secure arrival
of goods to their destination. This information comprises details about the shipper and
consignee, the description and quantity of the goods, weight, dimensions, the specific route
of the shipment, and the terms of transport and payment. AWB documents are reviewed
and verified multiple times throughout cargo operations. They are checked and used by
both airlines and cargo agencies at different stages of the process. Hence, any errors or
omissions in these documents can lead to serious delays, operational disruptions, or incor-
rect shipments in the transportation process. Traditionally, these documents have been
prepared and processed manually, which is time- consuming and susceptible to human
error. However, with the growing prevalence of digitalization and automation, the ability
to read and process AWB documents digitally has greatly improved the efficiency of cargo
operations. Through the use of various technologies and algorithms such as artificial intel-
ligence (AI), optical character recognition (OCR), and machine learning, it is possible to
automatically read, validate, and process these documents. As a result, operational speed
and accuracy are improved, while costs and error rates are minimized. The applications,
algorithms, models, and related data extraction techniques to be used in this study are
detailed below. The output produced by each technology will be individually examined
to determine which technology provides the best results specifically for AWB documents.
Kofax OmniPage OCR: Kofax OmniPage employs computer vision (CV) and artificial
intelligence (AI) techniques to convert image-based documents into text. Tesseract OCR:
Tesseract is an open-source OCR engine developed by Google. While it initially emplo-
yed static character recognition techniques, its newer versions utilize Long Short Term
Memory (LSTM) networks. Google Cloud Vision OCR: Google Cloud Vision OCR le-
verages Google’s expertise in Al and computer vision to provide robust text recognition
capabilities. In this process, deep learning and Convolutional Neural Networks (CNN)
are used. Microsoft Read OCR: Microsoft’s OCR solution, Read OCR, uses deep learning
models for image analysis and text recognition. The process involves CNNs as well as
Recurrent Neural Networks (RNNs) with attention mechanisms to accurately extract the
contextual meaning of the text. These OCR technologies achieve high accuracy in text
recognition and digital reading processes by using different Al algorithms. By combining
image preprocessing, neural network-based character recognition, context analysis, and
language models, AWB documents, which often have complex structures, can be quickly
and accurately digitized.

Keywords: OCR, AWB, Aviation, Cargo
Research Type: Research
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Letter to the Editor: Strategies for the Future and 2024
Trends in Information Industry

Dr. Selin Metin, Orion Innovation Tirkiye, selin.metindogu@orioninc.com

ABSTRACT

When planning the next decades of the information industry, it is necessary to consider not
only current technological developments but also potentially groundbreaking advances. In
this respect, while investigating current trends in computer and data science, examining
the goals set by policy makers and leading research institutions worldwide will also guide
us. These goals draw the vision of the next 20-30 years and enable countries and part-
nerships such as the EU to shape strategies directly impacting the business world. The
information industry will play a leading role in approximately half of the areas listed in the
strategy research prepared for the US government while significantly contributing to the
remaining areas. Among these strategic goals, artificial intelligence (Al), cryptography,
robotics, semiconductors, space, sustainable energy technologies, communications, cyber-
security, quantum and high-performance computing areas stand out for I'T companies.
On the EU side, like above, responsible and reliable Al, cybersecurity, green technologies,
virtual universes, digital twins and space technologies are among the prioritized areas.
One of the practices of policy makers’ that drive the business world is granting funds for
research and product development in the specified target areas. The EU ITEA projects
that have received support in the past few years also reflect these strategies. In addition
to the goals of policy makers, the transformative and groundbreaking technology areas
specified by leading technological research and consultancy companies for the informat-
ics industry as of 2024 also provide guidelines for future research. These areas can be
generally grouped under certain themes: Al software developer experience, cloud com-
puting, human-centered security and privacy regulations. The artificial intelligence theme
covers algorithm research for Al applications and the transformation of the industry use
cases by existing algorithms. Software developer experience focuses on increasing the
efficiency of software development processes. Al-supported software engineering, incorpo-
rating DevOps tools into end-to-end processes, and open-source code management will be
on the agenda of IT companies in the next decade. Cloud computing applications have
become an integral part of digital transformation processes and are a priority in different
sectors from finance to healthcare. Under the impact of Al and data engineering, human-
centered software security and privacy are increasingly gaining importance. In line with
the themes listed above, 2024 trends for tech provider companies to consider in the short
and long-term are identified. Among these, digital transformation applications relevant
to sustainability, responsible and reliable Al, and AI use cases developed on domain spe-
cific data with a business focus stand out. As a result, it is important to understand the
strategies conveyed here to prepare for the future and to adapt to the significant changes
that computer engineering students will encounter later in their careers. This compilation
aims to contribute to short and long-term planning by summarizing the strategies that
will shape the near future and will be transformative for the I'T sector.

Keywords: Keywordl, Keyword?2
Research Type: Review
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Agilan ariza kayitlarinin incelenmesinin ardindan bulunan bulgular metin alanlarina ya-
zilir ve bu kayitlarin sahipliginin belirlenmesinde yasanan belirsizlik durumu olugur. Bu
siirecte, arizalarin hangi departmanlarin sorumlulugunda oldugunun belirlenmesi i¢in ma-
nuel ig giicii kullanilir ve arizaya ge¢ cevap verme gibi durumlardan kaynakli olugan maliyet
ve/veya adam-saat eforlarimin yanhg harcanmasi durumlar: yaganir. Bu manuel iglemlerin
oniine gecebilmek ve acik arizalarin daha hizli siirede ¢oziime kavugabilmesi adina ma-
kine 6grenmesi teknikleri kullanilir. Makine 6grenmesi teknikleri, ariza kayitlarinin dogru
departmanlara atanmasini saglamak i¢in uygulanir. Bu sayede, arizalarin ¢oziim siiresi
kisalmakta ve is giicii verimliligi artmaktadir. Ozellikle iki departman 6zelinde olan acik
arizalarin sorumlulugunun, agik arizalardaki 6ncelik siralamasina bagl olarak dogru de-
partmana atanabilmesi icin Ingilizce dilinde siniflandirma algoritmalar: uygulanir. Bu al-
goritmalarin kullanilmasiyla olugan model, ariza kayitlarini analiz ederek, her bir arizanin
hangi departmanin sorumlulugunda oldugunu belirlemek ve bu sayede manuel ig giicline
olan ihtiyaci ortadan kaldirmak icin kullanilir. Ingilizce modeli icinde tek katmanh dizi
modeli (sequential) aktivasyon fonksiyonu olarak sigmoid ile ileri beslemeli yayilim ve
evrimsil sinir aglar1 uygulanir. Model sonucu her giin ii¢ defa veri tabanina, stirekliligi
glinden giine egitim yaptirilarak yazdirilir. Yeni modelin sonucu daha iyi olmasi duru-
munda, S3 alanina yeni model konumlandirilir ve yeni model {izerinden smiflandirmalar
yaptirilir. Yeni modelin belirlenmesi kisminda dogruluk orani baz alinmig olup, bu orani
arttiran model yeni model olarak adlandirilir. Iki sinif 6zelinde yapilan siiflandirma mo-
deli bagar1 performans metrikleri bakimindan oldukga iyi sonuglar iiretir. Model sonucla-
rina bagh olarak ilgili ekiplerin ariza kayitlarina miidahale etmesi beklenir. Ayn1 zamanda
kullanilan raporlamalar igerisinde de model sonucu gosterilir. Makine 6grenmesi siiflan-
dirma tekniklerinin kullanimi, sadece ig giicii verimliligini artirmakla kalmamakta, ayni
zamanda ariza ¢Ozlim siireclerinin daha hizli ve etkili bir sekilde yonetilmesini saglar. Ay-
rica, ariza kapanma siirelerinin iyilestirilmesi, ugaga elverigliligin artirilmasi metriklerine
hizmet eder. Bu sayede, miigteri memnuniyeti artabilir ve igletme maliyetleri diigebilir. Bu
teknikler sayesinde elde edilen veriler, gelecekteki ariza kayitlarinin daha dogru ve hizh
bir gekilde yonetilmesine olanak tanir.
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Havayollar: bilet fiyatlarini kullanim kogullar ile birlikte belirlemektedir. Daha ¢ok yol-
cuya ulagabilmek i¢in de fiyatlarin1 diinyadaki satig kanallarina dagitmaktadir. Bu dagi-
tim, diinya genelinde merkezi bir kurum olan ATPCO firmas: araciligiyla yapilmaktadir.
Havayollari, ATPCO firmasiin web sitesi iizerinden bilet fiyat ve kullanim kogullarini
girmekte, ATPCO da bu veriyi saatlik olarak bilet satig1 yapacak olan kanallara iletmek-
tedir. Veri zaman iginde geligerek hayli karmagik ve hacimli bir yapiya ulagmigtir. Bilet
fiyatlar1 kullanim gartlari ile birlikte belirlenmektedir. Kullanim gartlar1 50 ana bagliktan
olusur ve her biri ortalama 10 kural kiimesi icerir. Mevcutta bir ugus hattinda ortalama
300 adet direkt fiyat bulunmakta, gidig-doniis olarak hesaplanan bir seyahatte 300x300=
90.000 kombinasyon olugsmaktadir. Direkt fiyatlar, baz ugus hatlarinda 6niine ve/veya ar-
kasina eklentiler alarak da tiiretilebilmektedir. Buna ilaveten, satig kanali bazinda dinamik
indirim olugturma fonksiyonuyla bu kombinasyonlarin sayisi ¢ok daha yukarilara ¢ikmak-
tadir. Bilet fiyatina ek olarak vergi, harg, bagaj, paket icerigi ve kurallar gibi alt kalemler
de hesaplanmalidir. Hesaplamalar: hizli yapabilmek igin vergi, harg, bagaj gibi farkl alt
bagliklar ayr1 servislere; yakin ¢alismasi gereken bilegsenler de servis i¢inde thread’lere bolii-
necektir. Servis iletigimi senkron olarak GRPC ile saglanacaktir. Firmadan dagitik olarak
alinan verinin ham hali, JSON dokiimanlar1 olarak Couchbase veritabaninda tutulacak ve
anahtar-deger olarak erigim saglanacaktir. Hesaplama aninda bu dagitik veriyi birlegtirip
validasyondan gecirmek gerektigi icin, islemleri azaltmak adina yilikleme sirasinda veri
birlestirmesi yapilacaktir. Birlestirilmis veri JSON yerine binary formatta tutulacak ve
Couchbase bellek 6ncelikli ¢alismaya ayarlanacaktir. Validasyonda daha az iglem yapabil-
mek i¢in de kullanim sartlarinda eleyici kategoriler hat bazinda belirlenip bir histogram
gikartilacak ve validasyonda belirleyici kategorilere oncelik verilecektir. Fiyatlandirmada
diger bir zorluk ise saatlik gelen verinin yiiklenip isleme hazir hale getirilmesidir. Endiistri
ile uyum saglayabilmek icin saat baglarinda 30 ayr1 dosyada gelen, ortalama 1 GB’lik ve-
rinin 10 dakika gibi bir siirede iglenmesi gerekmektedir. Bu hiz1 saglayabilmek i¢in her bir
dosya ayr1 serviste ele alinacak ve biiylik dosyalar da kendi i¢lerinde thread’lere boliiniip
yiiklenecektir. Hesaplama tarafi, yiikleme bitene kadar eski veriyle ¢aligmali ve yiikleme
bitince tiim yeni veriyi ayn1 anda goriir hale gelmelidir. Bu yiizden servis bazinda tran-
saction kullanilacak, commit senkronizasyonu ic¢in de bir koordinator servis haberlesme
mekanizmasi kurulacaktir. Gerek hesaplama sayisinin goklugu gerekse verinin hacmi sebe-
biyle, diinyada bu iglem giiciinii saglayarak bilet fiyatlarini hizli bir sekilde hesaplayabilen
birka¢ firma bulunmaktadir. Havayollarinin bir¢ogu, bu firmalardan satin alim yoluyla
hizmet ihtiyacini kargilamaktadir. Tiirk Hava Yollar1 da bu hizmeti bugiine kadar bu
firmalardan satin almistir. Kurumumuz biinyesinde bu servisi i¢ kaynaklarla gelistirmek
iizere bir ekip olusturulmusg ve bir proje cercevesinde ¢aligmalara baglanmigtir. Mikroser-
vis mimaride, 12 kisilik bir ekiple 3 yil i¢inde projenin tamamlanmasi hedeflenmektedir.
Projenin endiistri standartlarinda bir ¢iktisi olacagi icin, diinyadaki bircok havayoluna da
hizmet edebilme potansiyeli bulunmaktadir.
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Aragtirma Tiirii: Aragtirma
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Giivenlik her zaman insanlik i¢in bir 6ncelik olmugtur. Mobil cihazlarin hayatimizda faz-
lasiyla yer kaplamasiyla birlikte siber saldirilara daha agik hale gelebilmekteyiz. Siber
saldirilarin artmasiyla beraber bilgisayar bilimlerinde de ¢esitli giivenlik 6énlemleri almak
amaciyla bu alanda ¢alismalara baglanmistir. Cegitli caligmalar sonucunda ge¢misten gii-
niimiize kadar kullanilmig olan steganografi kavrami bilgisayar bilimlerinde de yerini almig
oldu ve boylelikle gittikce daha popiiler hale gelerek bilisim diinyasinda kendi yerini aldi.
Steganografi'nin kullanildigi baglica alanlar; savunma sanayi, bankacilik ve cesitli sek-
torler olmak iizere kullanim alani olarak genis bir yelpazeye sahiptir. Mobil alanlar ile
steganografi'nin bir araya getirilmesi icin gesitli ¢caligmalar da yapilmaktadir. Steganog-
rafi, iletilmek istenen bilginin hedef olmayan kigiler tarafindan anlagilmasini engellemek
amaciyla gelistirilmig bir tekniktir. Steganografi, genel anlamda iki adimdan olugmaktadir.
Bu adimlar; bilginin gonderici tarafindan gizlenmesi ve gizlenen verinin alici tarafindan
gikarilmasidir. Steganografi tiirleri, metin steganografisi, video steganografisi, goriintii ste-
ganografisi ve ses steganografisi gibi alt dallara ayrilmaktadir. Bu alt baghklar da kendi
iclerinde ayrilmaktadir. Beklentilerin karsilanip kargilanmadigini kontrol etmek amaciyla
gesitli Ol¢tim metrikleri kullanilmaktadir. Bu galismada android igletim sistemi iizerinde
calisan bir uygulama gelistirerek klasik LSB ve 6zgiin kaotik steganografi teknikleri kul-
lanilarak gortintiiler igine gizli mesajlar eklenebilmis ve sonrasinda da eklenen gizli mesaj
okunabilmistir. Stego goriintiilerde kalite analizi i¢in entropy, MSE, UIQI, PSNR, SNR.
Gibi olgiitler kullanilmigtir. Aragtirma sonucunda onerilen yontemin LSB ye gore daha
giivenli ve basarili oldugu tespit edilmigtir.

Anahtar Kelimeler: Steganografi, Android uygulamada veri gizleme, LSB, Kaotik
Research Type: Research
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Deger segmentasyonu, miisterinin degerinin hesaplanarak miisterilere uygun hizmet su-
nulmasini ve bu hizmetlerden ek gelir elde edilmesini amaglanir. Diinya genelinde ha-
vacilik sektoriinde ¢ok az firma tarafindan uygulanmis olup, yolcular: farkli ihtiyac¢ ve
beklentilerine gore gruplara ayirma siirecidir. RFM algoritmasinin kuruma uygun faktor-
leri baz alinarak 6zellestirilir. Miisteri veri tabani sistemlerinde tekillesen miisteri profilleri
ve esglesen iglemlerinin birlesmesi ile her bir miisteri 6zelinde yeni degiskenler olusturul-
masi ve bunlarin iglenmesi miimkiin kilinmaktadir. Bu dogrultuda, miisterilerine egsiz
deneyim firsatlari, miisteri memnuniyetini arttirma ve onlara 6zel kampanyalar sunmak
isteyen Pazarlama Bagkanligina, miisterileri degerlerine gore ayrigtirarak farklilagtirilmig
hizmetler sunmak i¢cin RFM modelleme teknigini kullanmaktadir. Toplamda sekiz degis-
kenle 6zellegtirilen RFM teknigi, CRISP-DM siireci gergevesinde uygulanmaktadir. RFM
(Recency-Frequency-Monetary) algoritmasimin kullamimina hazirlik olarak her degigken
icin belirlenmis olan 5 grup 6zelinde cut-off degerleri uzman ekipler tarafindan veriye
bakilarak kararlagtirilir. Sonrasinda her bir degisken i¢in tanimlanan agirhik degerleri ile
iterasyon siireci uygulanir. Bu siiregte cut-off noktalar1 degistirilir. Buradaki amag, grup
i¢ci homojenligi ve gruplar arasi heterojenligi en yiiksek segmentlerin elde edilmesidir.
Cut-off noktalar1 sonucunda orta segmentte yer alan miisterilerin medyan degerine ya-
kin dagilmasi beklenir. Bundan kaynakli olusabilecek risk, bu dagilimin elde edilememesi
olabilir. Bu durumda alinacak aksiyon, her bir miigterinin 3 sigma dagilimina bakilarak
yeni segmentlerin belirlenmesidir. Boylece istenen homojenite saglanabilir. Segmentlerde
yer alan kigi sayilar1 egit olmamakla birlikte, uygulanacak pazarlama stratejilerine bagh
olarak miisterilerin segmentleri degiskenlik gostermektedir ve her segment kendi i¢inde
homojen dagilirken, birbirleri arasinda heterojen 6zellik gosterir. Iterasyon sonuclar: kar-
silagtirilarak grup i¢i homojenlige en uygun olan agirliklarin oldugu model iizerinden grup-
larin dagiliminin olacagi cut-off’lar belirlenir ve test agamasinda her bir grubun standart
sapma, kartil degerleri ile uygunluguna karar verilir. Belirlenen segmentler her giin yeni
gelen miigterileri de baz alarak giincellenir ve veri tabanlarina kullanilmasi i¢in kaydedilir.
Deger segmentasyonu ile kurum icerisinde miisterilerin genel hatlar1 takip edilebilir, onla-
rin segmentler arasindaki davraniglarina bagh olarak gerekli aksiyonlar makine 6grenmesi
sayesinde hizlica alinabilir. Bu siire¢, ayn1 zamanda miisteri iligkileri yonetimi agisindan
stratejik bir avantaj sunarak, hedef odakli pazarlama faaliyetlerinin etkinligini artirmay1
da amaclamaktadir. Anahtar Kelimeler:
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ABSTRACT

Today, the complexity and scale of software projects are rapidly increasing, making it
critical to apply the right design principles and methodologies. Domain-Driven Design
(DDD) provides a powerful framework for modeling and understanding complex business
domains. This study aims to demonstrate in detail how DDD principles can be adopted
using the Java programming language. It is aimed to help developers solve complex bu-
siness problems more effectively and efficiently by explaining the basic concepts of DDD
and its integration with Java in depth. In the study, basic components such as Ubiquitous
Language, Context Bounds, Domain Models and Domain Events are examined in detail.
The applicability of DDD in Java is demonstrated with practical examples and step-by-
step guides. Topics such as layered architecture design, creation of domain objects, design
of repository and service layers are emphasized. Code examples, UML diagrams and prac-
tical tips are aimed to help readers understand the subject better and apply it to their
own projects. In addition, the role and importance of DDD in microservice architecture
and cloud-based applications are also discussed. The findings show that DDD principles
can be successfully integrated into Java projects and that this integration increases the
quality of software projects. With the use of DDD, modeling of complex business rules
and processes has become more understandable and manageable. Java’s strong type chec-
king and rich library support have provided significant advantages in the application of
DDD principles. In addition, with the adoption of DDD, communication within the team
and understanding between the business unit and the technical team have been strengt-
hened. This has allowed for a more accurate understanding of project requirements and
the detection of software errors at early stages. As a result, it has been observed that the
implementation of DDD with Java makes significant contributions to software develop-
ment processes and helps develop more sustainable, flexible and high-quality software in
the long term. In the future, it is recommended to examine the integration of DDD with
different programming languages and technologies and to conduct more applied studies
in this area.

Keywords: Domain-Driven Design, Java, Software Architecture, Complex Systems, Mic-
roservices
Research Type: Research
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0Z

Gilintimiizde yapay zeka (YZ), kuruluglarin operasyonel verimliliklerini artirmak, miigteri
memnuniyetini iyilestirmek ve rekabet avantaji elde etmek amaciyla yaygin kullanilan bir
teknoloji haline gelmisgtir. Yapay zekanin gelisimi saglik, egitim, ulasim, e-ticaret, sanayi
ve Ozellikle finans sektorii gibi biiyiik veriye sahip ve bu veriler ile calisilan alanlarda,
karmagik siireclerin otomasyonu ve veri odakli karar alma basgta olmak iizere siireclerin
hizlandirilmasi gibi pek ¢ok avantaj sunmaktadir. Bankalarda bu avantajlarin énemli bir
parcasi olarak, miisteri taleplerini daha hizli ve dogru sekilde simflandirma, risk yonetimi
ve dolandiricilik tespiti gibi birgok kritik alanda yapay zeka ¢oziimleri kullanilmaktadir.
Ancak, yapay zekanin bu genis ¢apli kullanim alanm ve sundugu firsatlara ragmen, projele-
rin hayata gecirilmesi sirasinda veri kaynakli cesitli zorluklarla kargilagilmaktadir. Yapay
Zeka Tabanli Talep Siniflandirma Projesi'nde is akig siire¢lerinde kargilagilan problem-
leri ortadan kaldirmak ve verimliligi artirmak hedeflenmistir. Bu ¢alisma sirasinda mev-
cutta kurum ici talepleri igeren veriler 6n igleme islemlerine tabi tutulmus ve bu veriler
ile model egitim caligmalar1 gerceklestirilmigtir. Bu makalede, veri elde etme ve isleme
sirasinda kargilagilan zorluklar {izerinde durulacaktir. Ozellikle veri temini, veri giiven-
ligi ve mevzuat uyumlulugu, bankacilik sektorii i¢in 6nemli siirlayic1 faktorler arasinda
yer almaktadir. Yapay zeka projelerinin basarisi biiyiik olgiide bu siirlayici faktorlere
uyumluluk ile saglanmaktadir. Bu faktorler veri erisimi yontemleri, miisteri verilerinin
gizliligi ve verinin islenecegi ortam gibi giivenlik kisitlari, bu siireclerde biiyiik engeller
olugturmaktadir. Kigisel Verilerin Korunmas1 Kanunu (KVKK) kapsaminda, olusan veri
kayiplari, veri kalitesinde kayiplara ve yapay zeka modellerinin dogrulugunda azalmaya
yol agmaktadir. Ayrica, veri gesitliliginin yetersizligi ve etiketleme siire¢lerindeki kisitlar,
model performansini olumsuz etkilemistir. Tiim bu zorluklar, yapay zekanin sundugu fir-
satlar kadar, kuruluslarin yasal diizenlemeler ve veri giivenligi konularinda karsilastiklar:
sinirlamalarin da dikkatlice yonetilmesi zorunlulugu olusturmaktadir. Bu ¢alismada, Ya-
pay Zeka Tabanli Talep Siniflandirma Projesi geligtirme ¢aligmalarinda kargilagilan veri
temini, veri giivenligi ve yasal uyumluluk gibi zorluklar ele alinmigtir ve karsilagilan bu
zorluklarin gelistirilen modelin bagarisina etkisi ve bu sorunlara kargi onerilen ¢oziimlere
deginilmigtir.

Anahtar kelimeler: Yapay Zeka, Biiyiik Veri, Veri Analizi, Veri Gizliligi ve Giivenligi
Arastirma Tiirii: Derleme
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ABSTRACT

This study addresses the analysis of RNA-seq gene expression data using machine learning
techniques to improve cancer classification. The dataset obtained from the UCI Machine
Learning Repository contains gene expression levels for different cancer types. These data
are used to evaluate the effectiveness of machine learning algorithms in cancer diagnosis
and classification. Cancer is one of the most common causes of death worldwide, resulting
from the rapid division of abnormal cells that invade and spread to other tissues and or-
gans. In benign cancer, cancerous cells rarely spread and generally do not pose any danger,
but malignant cancer cells grow and spread to other organs. Factors such as genetics, en-
vironmental influences, poor diet, lack of physical activity, and stress contribute to cancer.
Early diagnosis and accurate classification can significantly improve treatment processes.
RNA-seq technology plays an important role in cancer research by offering the ability to
measure gene expression with high accuracy. The aim of this study is to improve cancer
classification using machine learning algorithms on RNA-seq data. The gene expression
levels in the dataset were analyzed using various machine learning techniques (e.g., sup-
port vector machines, random forests, deep learning) and regression. First, the data were
standardized, and appropriate feature selection methods were applied. Model performance
was analyzed using cross-validation and other evaluation metrics. The potential of this
study lies in improving cancer diagnosis and classification through the integration of gene
expression data with machine learning. Particularly, the use of genetic profiling results
from different cancer types offers a great opportunity to enhance the accuracy of machine
learning models. However, it should be noted that larger and more diverse datasets are
required for the general applicability of such models. Future studies should aim to increase
this potential with more comprehensive datasets and advanced algorithms. Additionally,
new approaches should be developed to improve biological interpretation processes and
integrate them into clinical applications.
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