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GENEL TANIM / GENERAL DESCRIPTION

Ders Adi / Course Name

DISTRIBUTED APPLICATION DEVELOPMENT / DISTRIBUTED APPLICATION DEVELOPMENT

Ders Kodu / Course Code

501008122025

Ders Tirii / Course Type

Ders Seviyesi / Course Level

First Cycle / First Cycle

Ders Akts Kredi / ECTS 5.00
Haftalik Ders Saati (Kuramsal) / 3.00
Course Hours For Week

(Theoretical)

Haftalik Uygulama Saati / Course 0.00
Hours For Week (Objected)

Haftalik Laboratuar Saati / Course 0.00
Hours For Week (Laboratory)

Dersin Verildigi Yl / Year 4

Ogretim Sistemi / Teaching System

Face to Face / Face to Face

Egitim Dili / Education Language

English / English

On Kosulu Olan Ders(ler) /
Precondition Courses

Yok

None

Amaci / Purpose

Ogrencilere dlgeklenebilir, hataya dayanikli ve yiiksek performansli dagitik ve es zamanli
sistemlerin tasarlanmasi ve gelistirilebilmesi icin gerekli teorik temellerin ve pratik

becerilerin kazandirimasi amacglanmaktadir.

Ayrica 6grencilerin; Aktor Modeli (Akka), Olay Odakl Mimariler (Kafka, RxJava) ve iletisim
Kuran Sirali Islemler (Go'da CSP) olmak Uzere i¢ 6nemli paradigmay! inceleyerek modern
es zamanl ve dagitik mimariler hakkinda kapsamli bir bilgi birikimi kazanmasi

hedeflenmektedir.

The primary goal of this course is to equip students with theoretical foundations and
practical skills to design, implement, and optimize scalable, fault-tolerant, and high-
performance distributed and concurrent systems.

By exploring three major paradigms as the Actor Model (Akka), Event-Driven
Architectures (Kafka, RxJava), and Communicating Sequential Processes (CSP in
Go), students will gain a comprehensive understanding of modern distributed and
concurrent architectures.

igerigi / Content

1.Aktér Modeli ve Mesaj Odakli Eszamanlilik
*Eszamanlilik ve Dagitik Sistemlere Giris

«Aktér Modeli ilkeleri

*Akka ile Aktorlerin Uygulanmasi

*Dagitik Aktér Tabanl Sistemlerin Olusturmasi
2.0lay Odakh Mimariler ve Reaktif Programlama
*Olay Odakh Mimarilere Giris

*RxJava ile Reaktif Programlama

*Kafka ve Olay Odakli Mikroservisler

Gergek Zamanli Akis isleme

3.iletisim Kuran Sirali islemler (CSP) ve Go Eszamanliligi
*CSP vs Aktér Modeli

*Go'da Eszamanlilik

*Dagitik Go Uygulamalar

*Dagitik Eszamanlilikta Gelecek Trendleri

1.Actor Model and Message-Driven Concurrency
«Introduction to Concurrency and Distributed Systems
*Actor Model Principles

*Implementing Actors with Akka

+Building Distributed Actor-Based Systems
2.Event-Driven Architectures and Reactive Programming
sIntroduction to Event-Driven Architectures

*Reactive Programming with RxJava

*Kafka and Event-Driven Microservices

*Real-Time Stream Processing

3.Communicating Sequential Processes (CSP) & Go Concurrency
*CSP vs. Actor Model

*Concurrency in Go

Distributed Go Applications

*Future Trends in Distributed Concurrency




Onerilen Diger Hususlar / Yok None
Recommended Other

Considerations

Staj Durumu / Internship Status Yok None

Kitabi / Malzemesi / Onerilen
Kaynaklar / Books / Materials /
Recommended Reading

1.Sathyanarayanan, Prasanna Kumar, and Suraj Atreya. Reactive programming with
Scala and Akka. Packt Publishing Ltd, 2016.

2.Nurkiewicz, Tomasz, and Ben Christensen. Reactive programming with RxJava: creating
asynchronous, event-based applications. " O'Reilly Media, Inc.", 2016.

3.Narkhede, Neha, Gwen Shapira, and Todd Palino. Kafka: the definitive guide: real-time
data and stream processing at scale. " O'Reilly Media, Inc.", 2017.

4.Cox-Buday, Katherine. Concurrency in Go: Tools and Techniques for Developers. "
O'Reilly Media, Inc.", 2017.

1.Sathyanarayanan, Prasanna Kumar, and Suraj Atreya. Reactive programming with
Scala and Akka. Packt Publishing Ltd, 2016.

2.Nurkiewicz, Tomasz, and Ben Christensen. Reactive programming with RxJava:
creating asynchronous, event-based applications. " O'Reilly Media, Inc.", 2016.
3.Narkhede, Neha, Gwen Shapira, and Todd Palino. Kafka: the definitive guide: real-
time data and stream processing at scale. " O'Reilly Media, Inc.", 2017.
4.Cox-Buday, Katherine. Concurrency in Go: Tools and Techniques for Developers.
O'Reilly Media, Inc.", 2017.

Ogretim Uyesi (Uyeleri) / Faculty
Member (Members)

Ogr. Gér. Dr. Burak YONYUL

Teaching Assistant Dr. Burak YONYUL

OGRENME GIKTILARI / LEARNING OUTCOMES

1 Es zamanli ve dagitik hesaplama modellerinin anlasiimasi ve kiyaslanmasi Understand and compare concurrency and distributed computing models
2 Olgeklenebilir ve hataya-duyarli dagrtik sistemlerin tasarlanmasi ve gerceklestiriimesi Design and implement scalable and fault-tolerant distributed systems
3 Endustriyel seviyede es zamanl ve olay-odakli desenlerin dagitik uygulamalarda kullaniimasi ve Applying and optimizing industry-standard concurrency and event-driven patterns in distributed

optimizasyonu

applications

4 Genis 6lcekli hesaplamalar icin pratik ve endistri-hazir cozimler gelistirebilme

Develop practical, industry-ready solutions for large-scale computing

HAFTALIK DERS ICERIGi / DETAILED COURSE OUTLINE
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Hafta / Week

Ogretim Yontem ve

Teorik Dersler / Theoretical Uygulama Lab Teknikleri/Teaching Methods On Hazirlik / Preliminary
Techniques
Eszamanli ve dagitik programlamaya giris Kaynak-1
Introduction to Distributed Application Development Reading-1
. . gretim Yont .. _—
Teorik Dersler / Theoretical Uygulama Lab '(I:')gl:ﬁi;(?;ri/(?l'r;:cmi\rgz Methods On Hazirlik / Preliminary
Techniques
Aktor model temelleri Kaynak-1
Fundamentals of the Actor Model Reading-1
Teorik Dersler / Theoretical Uygul Lab Ogretim Yontem ve On Hazirlik / Prelimi
eorik Dersler eoretica ygulama a TeknikleriTeaching Methods n Hazirl reliminary
Techniques
Aktorlerin Akka ile gerceklestirimi Kaynak-1
Implementing Actors in Akka Reading-1
. . Ogretim Yont - _
Teorik Dersler / Theoretical Uygulama Lab Tgl:ﬁill(rlgri/?rgsgig Methods On Hazirlik / Preliminary
Techniques
Aktor tabanl dagitik uygulamalarin élgeklenmesi Kaynak-1
Scaling Actor-Based Distributed Applications Reading-1
. . Ogretim Yontem ve = _
Teorik Dersler / Theoretical Uygulama Lab On Hazirlik / Preliminary

Teknikleri/Teaching Methods
Technigues

Aktor tabanli olay akisi ve kalicilik

Kaynak-1

Actor-Based Event Streaming and Persistence

Reading-1
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Ogretim Yontem ve

Teorik Dersler / Theoretical Uygulama Lab Teknikleri/Teaching Methods On Hazirlik / Preliminary
Techniques
6 Olay tabanli mimarilere giris Kaynak-2
Introduction to Event-Driven Architectures Reading-2
Teorik Dersler / Theoretical Uygul Lab Ogretim Yontem ve On Hazirlik / Prelimi
eorik Dersler / Theoretica ygulama a Teknikleri/Teaching Methods n Hazirl reliminary
Technigues
7 RxJava ile reaktif programlama Kaynak-2
RxJava ile reaktif programlama Kaynak-2
Teorik Dersler / Theoretical Uygul Lab Ogretim Yontem ve On Hazirlik / Prelimi
eorik Dersler / Theoretica ygulama a Teknikleri/Teaching Methods n Hazirl reliminary
Techniques
8 Ara Sinav
Midterm Exam
. . Ogretim Yontem ve .. .
Teorik Dersler / Theoretical Uygulama Lab Teknikleri/Teaching Methods On Hazirlik / Preliminary
Technigues
9 Kafka’ya ve dagitik mesajlagsmaya giris Kaynak-3
Introduction to Kafka & Distributed Messaging Reading-3
Teorik Dersler / Theoretical Uygul Lab Ogretim Yontem ve On Hazirlik / Prelimi
eorik Dersler / Theoretica ygulama a TeknikleriTeaching Methods n Hazirh reliminary
Techniques
10 Gelismis olay tabanli desenler ve kullanim durumlari Kaynak-3
Advanced Event-Driven Patterns and Use Cases Reading-3
. . Ogretim Yoéntem ve - o
Teorik Dersler / Theoretical Uygulama Lab Teknikleri/Teaching Methods On Hazirlik / Preliminary
Techniques
11 CSP’yi ve Go’nun eszamanlilik modelini anlama Kaynak-4
Understanding CSP and Go’s Concurrency Model Reading-4
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Ogretim Yontem ve

Teorik Dersler / Theoretical Uygulama Lab Teknikleri/Teaching Methods On Hazirlik / Preliminary
Techniques
12 Go’da Goroutine’ler ve kanallar Kaynak-4
Goroutines and Channels in Go Reading-4
Teorik Dersler / Theoretical Uygul Lab SPACHL El D On Hazirlik / Prelimi
eorik Dersler eoretica ygulama a Teknikleri/Teaching Methods n Hazirl reliminary
Technigues
13 Go ile dagitik uygulamalarin gelistirimi Kaynak-4
Building Distributed Applications with Go Reading-4
Teorik Dersler / Theoretical Uygul Lab Ogretim Yontem ve On Hazirlik / Prelimi
eorik Dersler eoretica ygulama a Teknikleri/Teaching Methods n Hazirl reliminary
Techniques
14 Go ile dagitik mesajlagsmanin entegrasyonu Kaynak-4
Integrating Go with Distributed Messaging Reading-4
gretim YO .
Teorik Dersler / Theoretical Uygulama Lab 'Cl')glzﬁmqeri/(')l'gt:cr:?\i\r,lz Methods On Hazirlik / Preliminary
Technigues
15 Dagitik ve eszamanl sistemlerde gelecek trendleri Sunum ve tartisma
Future Trends in Distributed and Concurrent Applications Presentation and Discussion
Teorik Dersler / Theoretical Uygul Lab Ogretim Yontem ve On Hazirlik / Prelimi
eorik Dersler eoretica ygulama a TeknikleriTeaching Methods n Hazirh reliminary
Techniques
16 Final Sinavi
Final Exam
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DEGERLENDIRME / EVALUATION

. Savi/ Katki Yuzdesi /
Yanyil (Yil) Ii Etkinlikleri / Term (or Year) Learning Activities Nun}llber Percentage of
Contribution (%)
Ara Sinav / Midterm Examination 1 50
Proje Hazirlama / Project Preparation 1 50
Toplam / Total: 2 100
Basari Notuna Katki Yiizdesi / Contribution to Success Grade(%): 60
Savi/ Katki Yuzdesi /
Yanyil (Yil) Sonu Etkinlikleri / End Of Term (or Year) Learning Activities Nurr¥ber Percentage of
Contribution (%)
Final Sinavi / Final Examination 1 100
Toplam / Total: 1 100
Basari Notuna Katki Y{izdesi / Contribution to Success Grade(%): 40
Etkinliklerinin Basari Notuna Katki Ylizdesi(%) Toplami / Total Percentage of Contribution (%) to Success Grade: 100
Degerlendirme Tipi / Evaluation Type: DDS
iS YUKU / WORKLOADS
Siiresi | Toplam Is Yiikii
- Sayi/ (Saat) / (Saat) / Total
S e et eEes Number | Duration Work Load
(Hours) (Hour)
Ara Sinav / Midterm Examination 1 20.00 20.00
Derse Katilim / Attending Lectures 14 3.00 42.00
Final Sinavi / Final Examination 1 20.00 20.00
Okuma / Reading 14 2.00 28.00
Proje Hazirlama / Project Preparation 1 40.00 40.00
Toplam / Total: 31 85.00 150.00

Dersin AKTS Kredisi = Toplam Is Yiikii (Saat) / 30.00 (Saat/AKTS) = 150.00/30.00 = 5.00 ~ 5.00 / Course ECTS Credit = Total Workload (Hour) / 30.00 (Hour / ECTS) = 150.00 / 30.00 = 5.00 ~ 5.00
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PROGRAM VE OGRENME CIKTISI / PROGRAM LEARNING OUTCOMES

Ogrenme Ciktllan / Program Ciktilari / Program Outcomes
Healtilyg (Ol 111 (112113 [1.1.4 | 115 [ 116 | 1.1.7 | 1.1.8 | 1.1.9 [1.1.10[1.1.11

1.Es zamanli ve dagitik
hesaplama modellerinin
anlasilmasi ve kiyaslanmasi /
Understand and compare
concurrency and distributed
computing models

2.0lgeklenebilir ve hataya-
duyarl dagitik sistemlerin
tasarlanmasi ve
gercgeklestiriimesi / Design and
implement scalable and fault-
tolerant distributed systems

3.Endustriyel seviyede es
zamanli ve olay-odakli
desenlerin dagitik
uygulamalarda kullaniimasi ve
optimizasyonu / Applying and 5 4 3 3 3 5 3 3
optimizing industry-standard
concurrency and event-driven
patterns in distributed
applications

4.Genis o6lcekli hesaplamalar
icin pratik ve endustri-hazir
cézumler gelistirebilme /
Develop practical, industry-
ready solutions for large-scale
computing

Katki Dlzeyi / Contribution Level : 1-Cok Diistk / Very low, 2-Diistk / Low, 3-Orta / Moderate, 4-Yuksek / High, 5-Cok Yiiksek / Very high
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