Content

Course Code Course Name Semester Theory Practice Lab Credit

INF 509

Human Computer Interaction 1 3 0 0 3

Prerequisites

Admissio

n Requirements

Language of Instruction  English

Course Type Elective
Course Level Masters Degree
Objective insan bilgisayar etkilesimine (IBE) iliskin prensip ve arastirma konularini égrencilere tanitmak
Content 1. Hafta Insan bilisayar etkilegsimine (IBE) genel bir bakis
2. Hafta IBE'nin tarihcesi
3. Hafta Insan: Giris/Cikis kanallari, bellek.
4. Hafta Insan: mantik yiiriitme, problem ¢ézme
5. Hafta Bilgisayar: G/C aygitlari, bellek ve veri isleme
6. Hafta Etkilesim: etkilesim modelleri
7. Hafta S6zIU sunumlar
8. Hafta Etkilesim bicimleri
9. Hafta Kullanilabilirlik paradigmalari ve prensipleri
10. Hafta Etkilesim tasarimi
11. Hafta S6zIUG sunumlar
12. Hafta Grafik kullanici araylzleri
13. Hafta lleri konular
14. Hafta Proje sunumlari
References ‘Human computer interaction’, Alan Dix.
Theory Topics
Week  Weekly Contents

1

2

10

11

12

13

14

Introduction to human computer interaction
History of HCI

Human: I/0 channels, memory

Human: reasoning and problem solving
Computer: I/O devices, memory, processing
Interaction: models of interaction

Oral presentations

Interaction styles

Usability paradigms and principles
Interaction design

Oral presentations

Graphical user interfaces

Advanced topics

Project presentations

ECTS
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Content

Course Code Course Name Semester Theory Practice Lab Credit ECTS

INF 508 Machine Learning 1 3 0 0 3 6

Prerequisites

Admission Requirements

Language of Instruction
Course Type
Course Level

Objective

Content

References

Theory Topics

Week Weekly Contents

English
Compulsory
Masters Degree

Bu ders, yapay 6grenme ve istatistiksel 6riintt tanima konularina genel bir giris saglar. Konular sunlardir:
(i) Denetimli 6grenme (parametrik / parametrik olmayan algoritmalar, destek vektér makineleri,
cekirdekler, yapay sinir aglari). (ii) Denetimsiz 6grenme (kiimeleme, boyut azalmasi, tavsiye sistemleri). (iii)
Makine 6grenmede temel konseptler (6nyargi / varyans teorisi; makine 6grenmede yenilik stireci ve Al).
Ders ayni zamanda, metin tanimadan (web aramasi, anti-spam), mobil hesaplamaya kadar cesitli vaka
analizlerini ve uygulamalari icermektedir. Python programlama ve Scikit-Learn platformu kullanilarak
pratik yapilacaktir. Ogrenciler tst diizey konferans ve dergiler makalelerini inceleyeceklerdir.

1. Hafta: Girig ve Motivasyon (Dersin Icerigi, Kisa Tarihcesi, Zorluklar, Temel Kavramlar)
2. Hafta: Dogrusal Cebir ve Olasilik Hatirlatmalari

3-4 Hafta: Denetlemeli Ogrenme Temelleri: Bir ve Birden Cok Degiskenli Lineer Regresyon, Lojistik
Regresyon

5. Hafta: Bayes Karar Teorisi

6. Hafta Boyut Azaltma

7. Hafta Kimeleme

8. Hafta: Ara Sinav

9-10. Hafta: Parametrik Olmayan Yéntemler: Karar Agaglari, Lineer Ayrimcilik

11-12. Hafta: Cok katmanli algilayicilar ve yapay sinir aglari

13-14. Hafta: Grafik Modeller, Sakli Markov Modelleri

+ Introduction to Machine Learning, 3e, Ethem Alpaydin, The MIT Press, September 2014, ISBN: 978-0-262-
02818-9

* Machine Learning Yearning, Andrew Ng, http://www.mlyearning.org/

+ Pattern Recognition and Machine Learning, Christopher Bishop, ISBN-13: 978-0387310732, Springer,
2006.

+ Bildiri/Makale Okuma

Content
Course Code Course Name Semester Theory Practice Lab Credit ECTS
INF 511 Data Science 1 3 0 0 3 6

Prerequisites

Admission Requirements

Language of Instruction

English
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Course Type
Course Level

Objective

Content

References

Theory Topics

Week Weekly Contents

Elective
Masters Degree

Bu ders, 6grencilere veri madenciligi strecini tanitmayr amaglamaktadir. Dersin temel amaglari arasinda
veri hazirlama ve 6n islemenin, cesitli veri madenciligi algoritmalarinin ve bunlarin sonuglarini
dederlendirmek icin mevcut araclarin anlasiimasi ve kullanilabilmesi vardir. Ders, birliktelik kurallar
madenciligi, denetimli siniflandirma ve denetimsiz siniflandirma (kimeleme) ile ilgili standart yaklagimlara
odaklanir. Madencilik algoritmalarini ve kalite degerlendirme araclarini anlamak icin temel istatistiksel
bilgi gereklidir. Boylece 6grencinin veri analizi alaninda pratik cozimler Uretebilmesi hedeflenmektedir.

. Veri madenciligi ve kestirimci analitige giris

. Veri on isleme, kesifsel veri analizi

. Boyut indirgeme yontemleri, tek degiskenli istatistiksel analiz
. Cok dediskenli istatistik, veriyi modellemeye hazirlama

. Basit dogrusal regresyon, coklu regresyon

. Model olusturma

. k-en yakin komsu algoritmasi, karar adaclari

0o N o Ul A WWN =

. Lojistik regresyon, Naive Bayes ve Bayes aglari

9. Vize sinavi

10. Model degerlendirme teknikleri

11. Siniflandirma modellerinin grafiksel degerlendirilmesi

12. Hiyerarsik ve k-means kiimeleme, kiime kalitesinin él¢tulmesi
13. Birliktelik kurallari, topluluk (ensemble) yontemleri

14. Ogrenci sunumlari

1. Data Mining - Practical Machine Learning Tools, 2nd edition, lan H. Witten & Eibe Frank, Morgan
Kaufmann, 2005.

2. Neural Networks - A Comprehensive Foundation, 2nd edition, Simon Haykin, Pearson/Prentice Hall,1999.
3. Data Mining: Concepts and Techniques, Jiawei Han & Micheline Kamber, Morgan Kaufmann, 2000.

4. Applied Statistics and Probabilities for Engineers, 4th edition, D.C. Montgomery & G.C. Runger, John
Willey & sons, 2006.

5. The Elements of Statistical Learning: Data Mining, Inference, and Prediction, 2nd edition, T. Hastie, R.
Tibshirani &J. Friedman, Springer, 2009.

1 Introduction

2 Data preparation

3 Association rules and a priori algorithm

4 FP-trees and complex rules

5 Decision trees and naive Bayes classifier

6 Statistical regression and Bayesian networks
7 Neural networks and other classifiers

8 Quality assessment on classification results
9 Classifier comparison

10 Distance and partitioning

11 Hierarchical clustering methods

12 Clustering with grids and density

13 Model-based processing

4/7/2026 5:14:14 PM
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Week Weekly Contents

14 Outliers detection

Content

Course Code Course Name Semester Theory Practice Lab Credit ECTS

INF 528 Advanced Topics in Computer 1 3 0 0 3 6
Engineering

Prerequisites

Admission Requirements

Language of Instruction  English

Course Type Elective

Course Level Masters Degree

Objective Bu derste 6grencilere ilk olarak, karmasik iliskilere sahip verileri etkili bir sekilde depolamak, aramak ve

analiz etmek icin glclU bir veri yénetimi araci olan grafik veritabanlarinin ilkeleri tanitiimaktadir.

Ogrenciler grafik veritabanlarinin ilkelerini, tasarim modellerini ve pratik uygulamalarini égreneceklerdir.

Ikincisi, bilgisayar biliminin iki ileri alani arasindaki baglantinin incelenmesini kolaylastirir: biiytk dil

modelleri ve grafik veritabanlari. GPT-3 gibi blyuk dil modelleri, dogal dilin yorumlanmasinda ve

olusturulmasinda devrim yaratirken, grafik veritabanlari verilerdeki karmasik baglantilari hizli bir sekilde

yonetmeyi amaclamaktadir. Kursun ana hedefi, 6grencilere bilgi grafikleri, 6neri motorlari ve diger konular

da dahil olmak tzere gercek dinyadaki zorluklarla basa ¢ikmak igin her iki teknolojinin de gl¢li yonlerini

nasil kullanacaklarini 6gretmektir.

Content 1. Grafik Veritabanlarina ve Buyuk Dil Modellerine Girig
2. Grafik Veritabani Temelleri
3. Grafik Veritabaniyla Veri Modelleme
4. Grafik veritabanlari igin sorgulama dilleri (Cypher).
5. Grafik Verilerini Sorgulama ve Dedistirme
6. BUyuk Dil Modelleri (LLM'ler)
7. Grafik Veritabanlari ve LLM'leri Birlestirmek
8. Bilgi grafikleri
9. Performans Optimizasyonu ve Olceklendirme
10. Gelecek Trendleri ve Gelisen Teknolojiler
11. Etik ve Gizlilik Hususlari
References - Online tutorials

- Graf veritabani yonetim sistemlerine ait dékiimantasyon

- Graf veritabanlari ve Genis Dil Modelleri Gzerine bilimsel ve sektorel makaleler

Theory Topics

Week  Weekly Contents

Content
Course Code Course Name Semester Theory Practice Lab
INF 538 Computational Analysis of Human 1 3 0 0

Behavior

Prerequisites

Credit

3

ECTS

4/7/2026 5:14:14 PM
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Admissio

n Requirements

Language of Instruction

Course Type

Course Level

Objective

Content

References

Theory To

Week

1

10
11
12
13

14

Content

pics

Weekly Contents

English
Elective
Masters Degree

Bu ders, insan davranigi analizinde kullanilan yapay 6grenme ve 6rtiinti tanima tekniklerine
odaklanmaktadir. Dersin temel amaci, bu alanda yapilan calismalari ve farkli uygulamalari 6grencilere
tanitmak, insan davranisi analizinde kullanilan modern yéntemler ve multimodal yaklasimlar kullanarak
ders kapsaminda 6grendikleri bilgileri pratige dokmelerini saglamaktir.

Bu ders, insan davraniginin hesaplamali analizinde kullanilan yapay 6grenme ve orintt tanima teknikleri
ele alir. Ders kapsaminda, bu alanda en sik kullanilan teknikler ve algoritmalar tanitilir, gercek diinyadan
uygulama ornekleri Gzerinde tartigilir. Ele alinan konular arasinda yUriyUs ve durus analizi, isaret dilinde
el hareketlerinin tespiti, gorintl dizilerinde aktivite tanima, sosyal sinyallerin takibi, multimodal (gorsel-
isitsel-fizyolojik sinyallere dayali) davranig analizi ve sosyal etkilegsimlerin incelenmesi gibi uygulamalar
bulunur.

Salah, A. A., & Gevers, T. (Eds.). (2011). Computer analysis of human behavior. London: Springer.
Uddin, M. Z. (2024). Machine Learning and Python for Human Behavior, Emotion, and Health Status
Analysis. CRC Press.

Yu, Z., & Wang, Z. (2020). Human behavior analysis: sensing and understanding (pp. 1-271). Singapore:
Springer.

Paramasivan, P., Rajest, S. S., Chinnusamy, K., Regin, R., Joseph, J., &Joe, F. (Eds.). (2024). Explainable Al
applications for human behavior analysis. IGI Global.

Capturing and interpreting human behavior using computational methods

Sensor-based behavior recognition

Device-free behavior recognition

Activity recognition : Gait and posture analysis

Activity recognition : Sign language recongition

Social and affective behaviors : Speech and voice analysis

Social and affective behaviors : Multimodal interaction in rehabilitation

Social and affective behaviors : Emotion recognition in social interaction

Midterm

Adaptive and personalized systems

Example : Activity

Example : Human

monitoring systems in health care applications

behavior analysis in ambient gaming and playful interaction

Challenges and open issues

Student presentations
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Course Code Course Name Semester Theory Practice Lab Credit ECTS

INF 590 Seminar of Master 1 0 2 0 0 6

Prerequisites

Admission Requirements

Language of Instruction  English

Course Type Compulsory
Course Level Masters Degree
Objective Bilimsel Liyakat ol¢ulerini aktarmak

Literatlr Taramasi, Bilimsel Yayin Hazirlama ve Bilimsel Sunum Hazirlama teknikleri
Konuk Ogretim Uyelerinin sunumlari ile bélim ici bilimsel faaliyetlerde iletisim saglamak
Universite digi konuklar ile bilism sektériinde farkl konularda bilgi aktarimi

Ogrencilerin Yuksek Lisans tezleri ile ilgili én ¢aligma yapmalarini saglamak

Yuksek Lisans tezlerini basari ile sirdirmeleri icin gerekli altyapiyr saglamak

Content Bilimsel indexleme, Atif, Kaynak tarama ve Kaynak yazimi
Sunum Becerileri
Konuk bilimadamlarinin seminerleri
Bolum 6gretim Uyelerinin seminerleri
Ornek calisma konusu belirleme
Ozet yazimi

References Web of Science
Google Scholar
TPE
EPO - Patent Teaching Kit

Theory Topics

Week Weekly Contents

1 Scope and ethical issues in scientific research and publication ethics, universal examples of unethical conduct

2 Research process, literature review, and identification of the research problem

3 Preparing a research report, Correct citation methods, Sample studies

4 Effective presentation techniques, examples of project presentation flow, good and bad examples, content, visuals, and

common mistakes

5 Intra-/inter-departmental seminar
6 Intra-/inter-departmental seminar
7 Intra-/inter-departmental seminar
8 Intra-/inter-departmental seminar
9 Intra-/inter-departmental seminar
10 Intra-/inter-departmental seminar
11 Intra-/inter-departmental seminar
12 Intra-/inter-departmental seminar
13 Intra-/inter-departmental seminar
14 Intra-/inter-departmental seminar
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Content

Course Code Course Name Semester Theory Practice Lab Credit ECTS
FBE 591 Directed Research 2 3 0 0 3 6
Prerequisites

Admission Requirements

Language of Instruction  Turkish

Course Type Compulsory

Course Level Masters Degree

Objective

Content

References
Theory Topics

Week Weekly Contents

Content

Course Code Course Name Semester Theory Practice Lab Credit ECTS
INF 524 Cryptography With Public Key 2 3 0 0 3 6
Prerequisites

Admission Requirements

Language of Instruction  English

Course Type Elective

Course Level Masters Degree

Objective Bu ders modern sifreleme (asimetrik sifreleme yani a¢ik anahtarlama ile sifreleme) tekniklerini, onlarin

kriptoanalizini ve kullanimini anlatmaktadir. Derste 6devler yolu ile bu sifreleme tekniklerine ait bilgisayar

programlari yazilmakta ve ders kapsamindaki 6nemli makaleler incelenmektedir.

. Hafta:
. Hafta:
. Hafta:
. Hafta
. Hafta:
. Hafta:
. Hafta:
. Hafta:
9. Hafta:
10. Hafta
11. Hafta
12. Hafta
13. Hafta
14. Hafta

Content

0 N o U1 AW N -

Sayi teorisine giris.
Bolunebilme dzellikleri ve iligkili teoremler.
Sayl teorisine ait teoremler.

: Sayi teorisine ait teoremler.

Sayi teorisine ait teoremler.

Sayl teorisine ait teoremler.

Diffie-Helman'in makalesi (1976).

RSA'nin makalesi (1978).

RSA algoritmasina ait teoremler.

: RSA algoritmasinin uygulanmasi.

: RSA algoritmasinin uygulanmasi.

: Daha hizli RSA algoritmalari Gzerine makaleler.

: PGP (Pretty Good Privacy)

1 Actk anahtarli kriptografi Gzerine uygulamalar (SSL).
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References 1. Ders kapsamindaki orijinal makaleler.

Theory To

Week

1

2. Singh, S., “Kod Kitab1”, Klan Yayinlari, 2004.

pics
Weekly Contents

Introduction to number theory

2 Divisibility properties and related theorems

3 Theorems of number theory |

4 Theorems of number theory Il

5 Theorems of number theory IlI

6 Theorems of number theory IV

7 Diffie-Helman's article (1976)

8 RSA's article (1978)

9 Theorems of RSA algorithm

10 Application of RSA algorithm |

11 Application of RSA algorithm Il

12 Articles on faster RSA algorithms

13 PGP (Pretty Good Privacy)

14 Applications on public key cryptography (SSL)
Content

Course Code Course Name Semester Theory Practice Lab Credit ECTS
INF 515 Graf Representation Learning 2 3 0 0 3 6

Prerequisites

Admissio

n Requirements

Language of Instruction  English

Course Type Elective
Course Level Masters Degree
Objective Bu ders bir ¢ok farkli alanda veri modellene icin kullanilan graflarin yeni jenerasyon temsil 6grenmesi

yontemleri ile sayisal vektorlere dontsuttlmesinin altinda yatan teori ve teknikleri 6gretmeyi
hedeflemektedir. Geleneksek spektral yontemlerde gtincel graf sinir aglari yontemlerine genis spektrumlu
bir cercevede konuyu ele alir. Ana amac, 6grencilerde veri analizi icin karmasik sistem mantigini
kurgulayabilmeleri ve karsilatiklari problemlere dogru ¢6zimu Uretecek doggu temsil 6grenme teknigi
secebilmeleri icin gerekli malzemeyi vermektir.
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Content

Giris ve Graf Teorisi Temelleri

Geleneksel Graf Istatistikleri ve Cekirdek (Kernel) Yontemleri

Komsuluk Ortiismesi ve Spektral Yéntemler

Si1§ DUgum Goémme ve Encoder-Decoder Cercevesi
Rastgele YUruyus Yontemleri ve Bilgi Graflari

Grafik Sinir Aglar (GNN) ve Mesaj fletimi

GNN Mimarilerinde Toplama ve Guincelleme Metotlari
Vize

Graf Havuzlama ve Tliski Tahmini Uygulamalari

GNN Uygulamalarinda Verimlilik ve Digim Ornekleme
Spektral Graf KonvolUsyonlari ve Teorik Motivasyonlar
GNN Kapasitesi ve Grafik izomorfizmi

Geleneksel ve Derin Uretici Graf Modelleri

Proje Sunumu

References https://www.cs.mcgill.ca/~wlh/grl_book/files/GRL_Book.pdf

http://web.stanford.edu/class/cs224w/

Theory Topics

Week Weekly Contents

1 Introduction and Foundations of Graph Theory

2 Traditional Graph Statistics and Kernel Methods

3 Neighborhood Overlap and Spectral Methods

4 Shallow Node Embeddings and Encoder-Decoder Framework

5 Random Walk Methods and Knowledge Graphs

6 Graph Neural Networks (GNN) and Message Passing

7 Aggregation and Update Methods in GNN Architectures

8 Midterm Exam

9 Graph Pooling and Relation Prediction Applications

10 Efficiency in GNN Applications and Node Sampling

11 Spectral Graph Convolutions and Theoretical Motivations

12 GNN Capacity and Graph Isomorphism

13 Traditional and Deep Generative Graph Models

14 Project Presentation

Content

Course Code Course Name Semester Theory
INF 517 Data Engineering 2 3

Prerequisites

Admission Requirements

Language of Instruction  English

Course Type Elective

Practice Lab

0 0

Credit

3

ECTS

6
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Course Level

Objective

Content

References

Theory Topics

Week Weekly Contents

Masters Degree

Veri muhendisligi, veri toplama, depolama, yonetim, givenlik ve isleme icin sistemlerin tasarimi ve analiz
yontemlerinin kullanimiyla ilgilenen bir disiplindir. Islenebilir durumdaki biyiik miktardaki "Biiytik
Veri"nin yonetimi icin zengin veri yonetimi semalarina ihtiya¢ duyulmaktadir. Bu ders, Veri Muhendisligi
prensipleri ve uygulamalariyla ilgili temel bir kurs olacak ve asagidaki basliklardan olusacaktir:

I. Veri yasam dongusu

IIl. Veriyi dizenlemek ve yonetmek icin veri modelleme teknikleri

[ll. Coklu kaynak sistemlerinden veri toplamak, dénustirmek, analiz etmek ve gorsellestirmek icin veri
borulari olusturma

IV. Farkl sorgu dilleriyle veriyi isleme

V. Veri analitigi uygulamalari ve algoritmalari

VI. Geleneksel olmayan veri turlerini yonetme

VII. Veri standartlari ve veri kalitesi

. Veri Mihendisligine Giris: Genel Kavramlar

. Veri Depolama Teknolojileri

. Bulut Veri Platformlari (AWS/Azure/GCP)

. Veri Entegrasyon Yontemleri ve Veri Hatti Mimarileri
. Apache Airflow ile Is Akigi Orkestrasyonu

. dbt (veri olusturma araci) ile Veri Donustirme

. Spark ile Toplu Isleme

0o N o L1 AN -

. Akis Isleme Temelleri ve Apache Kafka

9. Arama ve Bilgi Erisimi: Elastic Search

10. Veri GolU Evi: Mimari ve Prensipler

11. Veri Agi: Mimari ve Prensipler

12. Veri Yonetisimi - 1: Meta Veri Yonetimi

13. Veri Yonetisimi - 2: Veri Kalitesi ve Testi

14. Veri Yonetisimi - 2: Veri Soy Agaci ve Gozlemlenebilirlik

Reis, J, Housley M, Fundamentals of Data Engineering: Plan and Build Robust Data Systems, 1st Edition,

2022, O'Reilly, 978-1098108304

Warren, J., & Marz, N. (2015). Big Data: Principles and best practices of scalable realtime data systems.
Simon and Schuster.

Learning Spark: Lightning-Fast Big Data Analysis, by by Holden Karau, Andy Konwinski, Patrick Wendell,
and Matei Zaharia. O'Reilly Media. Feb 2015

Hadoop: The Definitive Guide, by Tom White. O'Reilly Media. April 2015. (Fourth edition of the book at
Amazon.com)

Gorelik, A. (2019). The enterprise big data lake: Delivering the promise of big data and data science.
O'Reilly Media.

1 Data Engineering: General Concepts

2 Data Storage Technologies

3 Data Integration Methods & Data Pipeline Architectures
4 Data Integration Methods & Data Pipeline Architectures
5 Workflow Orchestration with Apache Airflow

6 Data Transformation with dbt (data build tool)

4/7/2026 5:14:14 PM

10/15



Week Weekly Contents

7 Batch Processing with Spark

8 Stream Processing Fundamentals & Apache Kafka

9 Search and Information Retrieval: Elastic Search

10 Data Lakehouse: Architecture and Principles

11 Data Mesh : Architecture and Principles.

12 Data Governance - 1: Metadata Management

13 Data Governance - 2: Data Quality and Testing

14 Data Governance - 2: Data Lineage and Observability

Content

Course Code Course Name Semester Theory Practice Lab Credit ECTS
INF 543 Advanced Embedded Systems 2 3 0 0 3 6

Prerequisites

Admission Requirements

Language of Instruction
Course Type
Course Level

Objective

English
Elective
Masters Degree

This course which builds on top of graduate-level knowledge of processor and systems architecture, aims
to provide the current designs and trends in the field. Objectives of this course can be summarized as
follows:

+ Puts forward the differences between current trends and traditional designs aproaches in the field of
Computer architecture.

*Presents the design choices behind various commercial architectures.

+ Puts forward the techniques used for designs at the level of computer architecture.

* Presents the effect of the computer architecture on the low level software.

+ Enables the students to complete realistic designs on certain subcomponents of a modern computer
architecture.

+ Enables students with opportunities for assimilating the concepts and experimental methods presented
in the class through multi-stage projects and assignments.

4/7/2026 5:14:14 PM
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Content Week 1: Overall discussion of the course content, a brief summary of the subjects for the whole semester.

Week 2: Processor architectures. Instruction set architecture (ISA) and microcomputer arcitecture. Define
the components in the internals of a processor system.

Week 3: Memory: Introduction of the semi-conductor technology related to the memory. Classification of
the memory.Memory hierarchy. Error detection and correction techniques for memory

Week 4: Cache memory. Taxonomy of Cache memory. Multi-level cache memory design.

Week 5: RISC Architecture: General design principles behind RISC. Historical perspective. Introduction to
Pipelining. Contaracting RISC with CISC architecture.

Week 6: Pipeline Architecture - |

Week 7: Pipeline Architecture - 1l

Week 8: Midterm

Week 9: Instruction Level Parallelism (ILP):Dependency types, ILP design approaches, challenges and
solutions.

Week 10: Instruction Level Parallelism (ILP): Performance Evaluation

Week 11: Advanced Topics: Parallel Computers

Hafta 12: Advanced Topics: ARM Architecture

Hafta 13: Advanced Topics: GPU design and architecture

Hafta 14: Advanced Topics: Performance evaluation of advanced microprocessor systems.

References - Course notes
- Hennesy, L., Patterson, D. “Computer Architecture A Quantitative Approach” 5/e, Morgan Kaufmann, 2011

Theory Topics

Week Weekly Contents
1 Overall discussion of the course content, a brief summary of the subjects for the whole semester.

2 Processor architectures. Instruction set architecture (ISA) and microcomputer arcitecture. Define the components in the
internals of a processor system.

3 Memory: Introduction of the semi-conductor technology related to the memory. Classification of the memory.Memory
hierarchy. Error detection and correction techniques for memory

4 Cache memory. Taxonomy of Cache memory. Multi-level cache memory design.

5 RISC Architecture: General design principles behind RISC. Historical perspective. Introduction to Pipelining. Contaracting
RISC with CISC architecture.

6 Pipeline Architecture - |

7 Pipeline Architecture - Il

8 Midterm

9 Instruction Level Parallelism (ILP):Dependency types, ILP design approaches, challenges and solutions.
10 Instruction Level Parallelism (ILP): Performance Evaluation
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Week

11

12 Advanced Topics: ARM Architecture

13 Advanced Topics: GPU design and architecture

14 Advanced Topics: Performance evaluation of advanced microprocessor systems.
Content

Course Code Course Name Semester Theory

INF 537 2 3

Weekly Contents

Advanced Topics: Parallel Computers

Prerequisites

Admission Requirements

Language of Instruction  English

Course Type Elective
Course Level Masters Degree
Objective

Content

References

Practice

0

Lab

0

Credit

3

ECTS

6

Bu ders, Uretken yapay zeka sistemlerinin matematiksel temellerini, modern mimarilerini ve arastirma

diizeyindeki mihendislik yaklagimlarini incelemeyi amaclar. Ogrenciler, biyik dil modellerinin (LLM),

diffusion tabanli gériintt Gretim sistemlerinin ve retrieval/agent mimarilerinin nasil tasarlandigini,

egitildigini, optimize edildigini ve degerlendirildidini derinlemesine 6grenir.

(Asagida) Konu bagliklari kisminda gorlebilir.

Theory Topics

Week

1

2

10

11

12

13

14

Content

Weekly Contents

Deep Learning |

Deep Learning Il

Probabilistic Language Models (Word2Vec, RNN, etc.)
The Mathematics of Attention

Deep Dive into Transformers

Large Language Model Training

Midterm Exam

Efficient Attention and the Long Context Problem
Instruction Tuning, RLHF and Alignment

Embedding Models and Semantic Space

Retrieval Augmented Generation (RAG) — Research Level
Agentic LLM Systems

Knowledge Graphs

Project Presentations

Build a Large Language Model (From Scratch), Sebastian Raschka, September 2024
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Course Code Course Name Semester Theory Practice Lab Credit ECTS

INF 539 Explainable Artificial Intelligence 2 3 0 0 3 6

Prerequisites

Admission Requirements

Language of Instruction
Course Type
Course Level

Objective

Content

References

Theory Topics

Week Weekly Contents

English
Elective
Masters Degree

Bu ders, yapay 6grenme sistemlerinin kararlarini agiklama ve yorumlama tzerine odaklanmaktadir. Dersin
temel amaci, 6grencileri aciklanabilir yapay zeka (XAl) yontemleriyle tanistirmak ve bu yontemlerin cesitli
alanlarda nasil kullanildigini pratik uygulamalar araciligiyla géstermektir.

Bu ders, yapay zeka tabanli sistemlerin kararlarini, tahminlerini veya c¢ikarimlarini anlamlandirmak ve bu
ciktilarin mevcut algoritmalar tarafindan neden ve nasil hesaplandigini takip edebilmek icin kullanilan
yontemleri aciklamayi hedefler. Ders kapsaminda, sagliktan finansa farkli alanlarda kullanilan ve “kara
kutu” olarak tabir edilen yapay 6grenme modellerinin kararlarinin yorumlanmasi ve bu modellerin
glUvenilir, seffaf ve etik normlara uyan yapay zeka sistemleri gelistirmenin kritik yonlerine iliskin genel bir
bakis acisi sunulur. Ogrenciler, derste anlatilan yéntemleri Python programlama dili kullanarak
uygulayacak ve elde edilen sonuglar Gzerinde tartismalar yUrutecektir.

- Mehta, M., Palade, V., & Chatterjee, I. (Eds.). (2023). Explainable Al: Foundations, methodologies and
applications (Vol. 232, p. 273). Springer.

- Samek, W., Montavon, G., Vedaldi, A., Hansen, L. K., & Muller, K. R. (Eds.). (2019). Explainable Al:
interpreting, explaining and visualizing deep learning (Vol. 11700). Springer Nature.

- Molnar, C. (2020). Interpretable machine learning.

- Hsieh, W., Bi, Z., Jiang, C., Liu, J., Peng, B., Zhang, S., ... & Liu, M. (2024). A comprehensive guide to
explainable Al: from classical models to LLMs. arXiv preprint arXiv:2412.00800.

1 Core Concepts: Explainability, Transparency, Interpretability, Fairness, Robustness, and XAl
2 Theoretical Foundations of Explainable Al

3 Interpretability of Traditional Machine Learning Models
4 Interpretability of Deep Learning Models

5 Techniques for Explainable Al

6 Feature Attribution Methods

7 Visualization Techniques

8 Midterm

9 Temporal and Sequential Data Techniques

10 Multimodal Explainability

11 Applications of Explainable Al - Part |

12 Applications of Explainable Al - Part Il

13 Challenges
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Week Weekly Contents

14 Student presentations
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