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BSMS801 Karar Destek Sistemleri 3 [ 0 ’ 3 ' 8

Bu dersin amaci, bilgi sistemlerini (Cografi Bilgi Sistemleri, Yénetim Bilgi Sistemleri,
vb), bilisim teknolojilerini (yazilim, donanim, web teknolojileri, mobil teknolojiler, vb)
ve karar verme yontemlerini (karar agaglari, matematiksel programlama, yapay sinir
aglari, yoneylem aragtirmasi, benzetim vb.) kullanarak karar destek mekanizmalarinin
etkin bir sekilde nasil saglanabilecegini anlatmaktir.

Karar destek sistemlerine giris, sistem kavrami, Karar alma ve karar alma cesitleri, karar
destek sistemlerinin genel ozellikleri, karar destek sistemlerinin yapist ve bilesenleri.
Karar vermede bilgisayar destegi, Karar destek sistemi yazilimlari. Bilgi sistemleri,
Konumsal olmayan bilgi sistemleri: Yénetim Bilgi Sistemi, Bankacilik Bilgi Sistemi vb.
Konumsal bilgi sistemleri: Cografi Bilgi Sistemi, Kent Bilgi Sistemi, Afet Bilgi Sistemi
vb. Web teknolojileri, mobil teknolojiler. Dogrusal Programlama (Matematiksel
Modelleme). Zeki Karar Destek Sistemleri; Uzman sistemler, Genetik algoritmalar,

Bulanik mantik, Yapay Sinir Aglari. Oyun Teorisi, Karar Agaclari, Simiilasyona Giris.
Karar destek sistemlerinin performans analizi.

BSM802 Bilgisayar Miihendisliginde Ozel Konular ‘ 3 ‘ 0|3 ‘ 8

Bilgisayar mithendisligi alanindaki konularda uygulama gelistirmektir. Ozel konular
derslerinin igerikleri yariyildan yartyila degisebilmektedir. I¢inde bulundugumuz yariyil
igin dersin igerigi asagida verilmistir.

Aim and
Content

Aim and Modelleme ve simulasyonun tanimi ve gerekliligi, simulasyon dillerinin 6zeti ve

Content simulasyon dili segimi, Dinamik sistemlerin modellemesi i¢in gerekli matematiksel
yontemler, Dinamik sistemleri modelleme teknikleri, Degisik miihendislik sistemleri
arasindaki benzerlikler, Cesitli miihendislik sistemlerinin modellenmesi, sistemlerin
frekans domeni davranislari ve yorumu, Dinamik sistemlerin zaman domaini davramslari
Ve yorumu, Sistem tasarimi ve bilesenlerin/parametrelerin se¢imi.

BSM804 Paralel Algoritmalar '3 '0 ‘3 ' 8

Bu dersin amaci: 1. Paralel bilgisayar mimarilerini Ggretmek, 2. Paralel mimarilerde
kullanilan paralel algoritmalari Ogretmektir.

Aim and

Content Bu ders asagidaki konulari 6gretmek igin tasarlanmustir: 1. Paralel programlama

modelleri 2. Veri yapilarinin paralel programlanmasi 3. Paralel kaynastirma algoritmalari
4. CRCW, EREW ve CREW modellerinde paralel arama algoritmalar.

BSM807 Sanal Gergeklik j 3 ‘ 0 ( 3 8 |

I
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Bu dersin amaci: 1. Sanal gergekligin temel bilgilerini Ogretmek, 2. Sanal gerceklik
uygulamalari hazirlamay1 6gretmektir.

Aim and

Cotent Bu ders asagidaki konulari Ogretmek igin tasarlanmistir: 1. Sanal Gergeklik, 2. Sanal

Gergeklik ara yiiz teknikleri ve programlanmasi, 3. Fiziksel arayiiz aygitlan ve
programlanmasi, 4.Sanal gerceklik grafiklerini olusturma, 5. Sanal gerceklik
uygulamalari.

BSM810 Genetik Algoritmalar ve Optimizasyon ' 3 . 0 ‘ 3 ) 8

Miihendislik Problemlerinin ¢Oziimlerinde kullanilan: Yapay Zeka tekniklerinden,
Genetik Algoritmalarin yapisinin ve isleyisinin diger tekniklerle de iliskilendirilerek
Aim and Ogrenilmesini saglamak,

Content
Yapay Zeka Kavramlari, Optimizasyon, Genetik Algoritmalarin Tarihgesi, Genetik
Algoritmalarin Temel Kavramlar, Genetik Operatorler ve uygulama alanlar.

BSM817 | Kablosuz Bilgisayar Aglar: 3 )0 (3 ‘ 8

Kablosuz ag temellerini, mimarisini ve topolojileri kavramak

Aim and

Clinitent Kablosuz Iletim Temelleri. Kablosuz Ag Topolojileri ve Mimarileri. Kablosuz Yerel

Alan Aglari; IEEE 802.11x Ailesi, HIPERLAN, Bluetooth, IRDA ve Diger Kablosuz
Protokoller, Kablosuz Sensér Aglar, Kablosuz ATM. Hiicresel Sistemler. (GSM/GPRS).

BSM820 leri Algoritma Analizi |3 '0 3 ' 8

Gelismis bilgisayar algoritmalarinin tasarim ve analizi icin gerekli becerileri grenmek.

Algoritmalarin  analizi, Algoritma tasarimi, Fonksiyonlarin biiylimesi, Asimtotik
gosterim, Probabilistik ve rastlantisal algoritmalar, Siralama ve istatistik, Dinamik
programlama, Geedy algoritmasi, Amortized analiz algoritmasi, Graf algoritmasi, En
kisa yol algoritmasi, Multi-threaded algoritmalar, Matrix islemleri, FFT ve polynomials,
String esleme, Hesaplamali geometri, NP completness, Yaklagim algoritmalari

Aim and
Content

BSMS821 Evrimsel Hesaplama '3 ( 0 ‘3 ’ 8

Bu dersin amaci evrimsel hesaplama ile ilgili temel kuram ve metodolojileri ve evrimsel
hesaplama tekniklerinin ¢esitli mithendislik problemlerine uygulanmasini 6gretmektir.

Giris. Ana yaklagimlar: genetik algoritmalar, genetik programlama, evrimsel stratejiler.
Genetik algoritmalara giris: standart genetik algoritma, diger yéntemlerle karsilastirma.
Matematiksel temeller: sema teoremi, yapi taslari hipotezi, kodlama, basarim hesabu,
basarim olgekleme. Genetik operatdrler: gaprazlasma, mutasyon, iireme, se¢im
yontemleri. Ileri operatérler: diploid yapilar, baskinlik mekanizmalari, evirme ve diger
yeniden dizme yaklasimlar, nisler ve 6zellesme, paylagsma ve Ustisme. Paralel genetik
algoritmalar. Ada modelleri. Toplum genetigindeki istatistiksel analiz ydntemlerinin
| uygulanmasi. Uygulama alanlan. Giincel arastirma konulari. )
Dog.Dr. Yasin ORTAKG
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BSM823 ' Veri Tabanlan (3 1 0 ‘3 ] 8 7
Veri tabami yénetimi, VTYS' nin veri yapisi ve iligkisel veri tabami sistemlerinin

Al dnd Sgretilmesidir,

Content

Veri modeli, veritabani, iliskisel veritabani yapilar, iliskisel cebir, iliskisel veri
sorgulama dilleri, Veritabani ve sorgulama optimizasyonlari.
=———— Y-1174bani ve sorgulama optimizasyonlari.

BSM833 Dil Teorisi js '0 ]3 [ 8

Bu dersin amaci Yiiksek Lisans ve Doktora Ogrencilere Dil Teorisinin ogrenilmesi
konusunda derinlemesine bilgi kazandirarak yiiksek lisans ve doktora calismalarina
yardimei olmaktir,

Aim and

Gt Dil Teorisinin Bilgisayar Bilimlerindeki yeri. Programlama dillerinin ve derleyicilerinin

gelistirilmesinde Dil Teorisi. Gramer tammi ve diller, Gramerlerin simiflanmalari. Cins-
3, Cins-2, Cins-1, Cins-0 gramerler. Dogrusal gramerler, baglamdan bagimsiz gramerler.
Dil smiflari. Uyelik sorunlar ve ilgili algoritmalar. Bazi ¢oziilebilir ve ¢oziilemez
problemler

BSMS834 Bilgisayar Bilimleri Agisindan Cografi Bilgi Sistemleri (3 ‘0 ls \ 8

Bu dersin amaci Cografi Bilgi Sistemlerinin matematiksel arka plamm ve; grafik ve
hesaplamali altyapisini 6gretmektir.

CBS’de Veritabani Yapilari, Temel konumsal kavramlar, Konumsal Veri Modelleri,
Aim and Gosterim ve Algoritmalar: Oklid diizleminde gosterim. Konumsal veri yapilari Raster-
Content vektor doniisiimleri (MUSCLE Model), topolojik diizeltmeler. Kapsama analizi
algoritmalari, Graf yapilar: ve ag analizi algoritmalari, 2B ve 3B vektorel objeler. 2B, 3B
transformasyonlar, Homojen koordinatlar, Tarama ve doldurma algoritmalari. Konumsal
veri degisimi, Birlikte islerlik. Voronoi diagrami, Delaunay ti¢genlemesi, Grid analizi
algoritmalari. Konumsal indeksleme. Spline.

BSMS36 Mobil Servisler '3 ) 0 '3 8

Mobil uygulamalarin yapisini ve kulland: g1 teknolojileri anlayarak uygulama gelistirmek,

Mobil platformlar giinimiizde kullanicilarin ve kuruluslarin ilgi merkezinde yer
almaktadir. Birgok kurulus ve isletme hizla buluta dogru gd¢ etmekte ve onlarin
kullamcilara sagladigi hizli ve kolay mekanizmasina ve hizmetlerine ihtiyag
duymaktadir. Giiniimiizde Blackberry OS, Android, i0S v e Blackberry 10 gibi
platformlar ve gok gesitli yeni mobil cihazlar i¢in mobil uygulamalar oldukga popiilerdir.
Bu derste, 6grencilere mobil uygulama gelistirme temelleri ve mobil sistemlere Ozgli
gereksinimler ve kisitlamalar anlatilacaktir. Bu ders yilinda kabul edilen mobil ortam
Blackberry OS ve Blackberry 10 dur. Ogrenciler uygulama ve proje tabanl yaklasim ile
cesitli tasarimlar ve mobil uygulamalar gelistirecekler. Ogrenciler cihazlara ait
donanimlar kullanici dostu uygulamalarda, islemleri kolaylastirma i¢in kullanacaklar.

% -

Aim and
Content
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LUEES01 | Bilimsel Arastirma Teknikleri ve Bilim Etigi 3]0 s R
_ Bu derste, akademik bir arastirmanin nasil yapilacagi, bu aragtirmanin bilimsel olarak
Aim and hangi asamalardan gegerek sonuglandirilacagi, bu esnada hangi yontem ve tekniklerin
Content kullanilacagi  ve uyulmasi gereken etik  kurallar  hakkinda bilgi  verilmesi
amaclanmaktadir.

BSM896 | Doktora Yeterlik [0 E ‘ 0 26
Doktora yeterlilik sinavinin amaci, 6grencinin doktora ¢alismasi yapabilecek diizeyde

Aim and temel bilgiye sahip olup olmadigin, yeterli bilimsel olgunluga ulagip ulasmadigini ve

Conteit doktora diizeyinde arastirma yapmaya hazir olup olmadigimi belirlemektir. Doktora
yeterlilik sinavi lisans ve yiiksek lisans diizeyindeki temel derslerden ve doktora
¢alismastyla ilgili 6zel konulardan yapilmaktadir,

BSM897 | Doktora Seminer lo [2 o | 6 |

Aim and Seminer dersi; 6gretim iiyesinin damsmanhgini yaptig: lisansiistii Ogrencileri icin, tez

Content ¢alisma alanlan ile ilgili bir konuda kapsamli arastirma yaparak rapor haline getirmeyi

S ve clde edilen verileri sozlii olarak sunmayi kapsayan uygulamali bir derstir.

BSMS098D | Ders Uzmanlik Alam 4]0 o | 4
Ders Uzmanlik Alani dersi; Ogretim yesinin, damismanliging yaptigr lisansiistii

Aim and ogrencilerine kendi bilimsel ¢alisma alanindaki bilgi, gérgii ve tecriibelerini aktarmak,

Content bilimsel etik hakkinda bilgilendirmek ve c¢alisma disiplini kazandirmak amaciyla
ag¢ilmasimi 6nerdigi teorik bir derstir.

BSM8098T | Tez Uzmanlik Alan: |4 l 0|0 [ 4
Tez Uzmanlik Alani dersi: Ogretim  dyesinin, damgmanhgin yaptigi lisansiistii

Aim and Ogrencilerine gincel literatiirde arastirma yapma, literatiirii takip etme ve degerlendirme

Content yontemlerini paylasmak ve 6grencinin tez/sergi/proje ¢alismasimin bilimsel temellerini
olusturmak ve yiiriitmek amaciyla agilmasimi nerdigi teorik bir derstir.

BSM899 F)oktora Tez Calismasi { 0 ’ 1 j 0 ' 26

Aim and Tez Calismasi Dersi; gretim liyesinin damsmanligini yaptigi lisansiistii Ogrencileri icin,

Content hazirlayacaklari tez calismalar kapsaminda literatiir taramas, metodoloji, alan
uygulamalart ve laboratuvar ¢alismalari gibi konularda y6nlendirmeyi, tezin “Lisansiistii
Tez Yazim Kilavuz ve Sablonular”na uygun olarak yazilmasi, savunulmasi ve teslim
edilmesi siireglerinde gerekli bilgilendirmeleri kapsayan uygulamali bir derstir.
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DEPARTMENT OF COMPUTER ENGINEERING
Content of Ph.D. Degree in Computer Engineering

COURSE
CODE

COURSE NAME AND CONTENTS T A| C ECTS

BSM801 Decision Support Systems l 3 ) 0 ' 3 ‘ 8
The aim of this course is to explain how decision support mechanisms can be effectively
provided by using information systems (Geographic Information Systems, Management
Information Systems, etc.), information technologies (software, hardware, web
technologies, mobile technologies, etc.), and decision-making methods (decision trees,
mathematical programming, artificial neural networks, operations research, simulation,
etc.).

Aim and

Introduction to decision support systems, system concept, types of decision-making,
Content general characteristics, structure, and components of decision support systems. Computer
support in decision making, decision support system software. Information systems: non-
spatial (Management Information Systems, Banking Information Systems, etc.) and
spatial information systems (Geographic Information Systems, Urban Information
Systems, Disaster Information Systems, etc.). Web and mobile technologies. Linear
Programming (Mathematical Modeling). Intelligent Decision Support Systems; Expert
Systems, Genetic Algorithms, F uzzy Logic, Artificial Neural Networks. Game Theory,
Decision Trees, Introduction to Simulation. Performance analysis of decision support
systems.

BSM802 Special Topics in Computer Engineering ‘ 3 ' g |3 l 8

To develop applications in specific areas of computer engineeri ng. The content of this
course may vary from semester to semester.

Definition and necessity of modeling and simulation, overview of simulation languages

. and language selection, mathematical methods required for modeling dynamic systems,

Aim and modeling techniques for dynamic systems, similarities between different engineering]

Content systems, modeling of various engineering systems, frequency domain behavior and

interpretation, time domain behavior _and interpretation, system design and
component/parameter selection.

BSM804 Paralel Algorithms )3 '0 ‘3 ' 8

Course Objective: To teach parallel computer architectures and the parallel algorithms
used in these architectures,

Aim and Course Content: Parallel Erogramming models, parallel data structures, parallel merging
Content algorithms, parallel searc algorithms in CRCW, EREW, and CREW models.

Dog.Dr. Yasin ORTAKCI
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BSM807 Virtual Reality 3 (0 (3 8
Course Objective: To teach the fundamentals of virtual reality and how to develop virtual
reality applications.

Aim and Course Content: Virtual reality concepts, virtual reality interface techniques and

Content programming, physical interface devices and programming, creation of virtual reality
graphics, virtual reality applications.

BSM810 Genetic Algorithms and Optimization 310 |3 8
Course Objective: To provide knowledge on the structure and operation of genetic
algorithms, a branch of artificial intelligence used for solving engineering problems, and

Aim and to relate them with other optimization techniques.

Content
Course Content: Artificial intelligence concepts, optimization, history and basic concepts
of genetic algorithms, genetic operators, and their application areas.

BSMS817 Wireless Computer Networks 3|0 |3 8
Course Objective: To understand the fundamentals, architecture, and topologies of

Airia and wireless networks.

Content . : . - . .

Course Content: Basics of wireless transmission, wireless network topologies and
architectures, wireless local area networks (IEEE 802.11x family, HIPERLAN,
Bluetooth, IRDA, and other protocols), wireless sensor networks, wireless ATM, and
cellular systems (GSM/GPRS).

BSMS820 Advanced Algorithm Analysis 310 |3 8
Course Objective: To learn the skills necessary for designing and analyzing advanced
computer algorithms.

Aim and ; : s : y iy 7

Bl Course Content: Algorithm analysis and design, asymptotic notations, probabilistic and

STEER randomized algorithms, sorting and statistics, dynamic programming, greedy algorithms,
amortized analysis, graph algorithms, shortest path algorithms, multithreaded algorithms,
matrix operations, FFT, string matching, computational geometry, NP-completeness, and
approximation algorithms.

BSM821 Evolutionary Computing 3 /0|3 8
Course Objective: The aim of this course is to teach the fundamental theories and
methodologies of evolutionary computation and the application of evolutionary
computation techniques to various engineering problems.

Aim and Course Content: Introduction. Main approaches: genetic algorithms, genetic

Content programming, evolutionary strategies. Introduction to genetic algorithms: standard genetic|

algorithm, comparison with other methods. Mathematical foundations: schema theorem,
building block hypothesis, encoding, performance evaluation, performance scaling.
Genetic operators: crossover, mutation, reproduction, selection methods. Advanced
operators: diploid structures, dominance mechanisms, inversion and other recombination

Dog.Dr. Yasin ORTAKGI 6
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approaches, niches and specialization, sharing and crowding. Parallel genetic algorithms.
Island models. Application of statistical analysis methods in population genetics.
Application areas. Current research topics.

BSM823

Databases '3 0|3 8

Aim and
Content

Course Objéctive: To teach database management, DBMS structures, and relational
database systems.

Course Content: Data models, databases, relational structures, relational algebra, query
languages, and database/query optimization.

BSM833

Language Theory 3 [0 |3 8

Aim and
Content

Course Objective: To provide graduate and PhD students with in-depth knowledge of
language theory to assist in their advanced studies.

Course Content: The role of language theory in computer science, language theory in
programming languages and compiler design, grammar definitions and classifications
(Type-3, Type-2, Type-1, Type-0), linear grammars, context-free grammars, language
classes, membership problems and algorithms, solvable and unsolvable problems.

BSM834

Geographic Information Systems from a Computer 3 |k E 8
Science Perspective

Aim and
Content

The objective of this course is to teach the mathematical background of Geographic
Information Systems and their graphical and computational infrastructure.

Database Structures in GIS, Basic Spatial Concepts, Spatial Data Models, Representation
and Algorithms: Representation in the Euclidean plane. Spatial data structures Raster-
vector conversions (MUSCLE Model), topological corrections. Coverage analysis
algorithms, Graph structures and network analysis algorithms, 2D and 3D vector objects.
2D, 3D transformations, Homogeneous coordinates, Scanning and filling algorithms.
Spatial data exchange, interoperability. Voronoi diagram, Delaunay triangulation, grid
analysis algorithms. Spatial indexing. Spline.

BSM836

Mobile Services 3 |0 |3 8

Aim and
Content

To develop applications by understanding the structure of mobile applications and the
technologies they use.

Mobile platforms are currently at the center of attention for both users and organizations.
Many companies and enterprises are rapidly migrating to the cloud, relying on its fast
and convenient mechanisms and services for users. Today, mobile applications for
platforms such as Blackberry OS, Android, iOS, and Blackberry 10, as well as for a wide
range of new mobile devices, are highly popular.

In this course, students will learn the fundamentals of mobile application development|
along with the requirements and constraints specific to mobile systems. The accepted
mobile environments for this course are Blackberry OS and Blackberry 10. Through an
application- and project-based approach, students will design and develop various mobile
applications. They will also utilize device hardware features to create user-friendly
applications that facilitate tasks.

Dog.Dr. Yasin ORTAKGI 7
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LUEES01 Scientific Research Techniques and Research Ethics 3 /0 |3 8
' Course Objective: To teach the fundamental concepts of research, scientific research

Aim and processes, preparation of research proposals, qualitative and quantitative methods, data

Content collection and analysis techniques, validity and reliability, scientific writing, citation
methods, bibliography organization, technology use in research, and research ethics.
Course Content: Topics include research concepts, problem definition, proposal
preparation, scientific methods, data analysis, validity and reliability, literature review,
thesis and article writing techniques, scientific reporting, citation and bibliography,
technology in research, and evaluation of research and publication ethics.

BSM896 Ph.D. Qualification 0 |1 ]0 26
The purpose of the PhD qualifying examination is to determine whether the student

Aoy anid possesses the fundamental knowledge required to conduct doctoral-level research, has

Conient altained sufficient scientific maturity, and is ready to engage in research at the doctoral

S level. The PhD qualifying examination covers fundamental courses at the undergraduate

and graduate levels, as well as special topics related to the student's doctoral research.

BSM897 Ph.D. Seminar 0 (2 (0 6

Kimeamd Course Objective: To prepare, present, and submit a seminar on a selected topic related
to the student's research field.

Content
Course Content: Determining seminar topics, preparing a study on the topic, oral
presentation, and written submission to the instructor.

BSM8098D | Course Field of Specialization 4 [0 (0 4
Course Objective: To enable the student to gain advanced knowledge, research

Adiry anil experience, and contribute to the academic literature in a chosen field during the

Coitaiit coursework period.
Course Content: Independent research and advanced study in a specialized field during
course work period.

BSMB8098T | Thesis Field of Specialization 4 (0 |0 4
Course Objective: To enable the student to gain advanced knowledge, research

Aim and experience, and contribute to the academic literature in a chosen field during the thesis

Content period.

Course Content: Independent research and advanced study in a specialized field during the
thesis period.

Dog.Dr. Yasin ORTAKGI 8
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BSM899 Ph.D. Thesis Research 0 |1 1]0 26
Aim and Course Objective: To conduct research, analyze and synthesize findings, and write and
Content present the doctoral dissertation according to academic standards.

Course Content: Thesis preparation, research, data analysis, synthesis, and presentation
according to academic writing principles.
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