2023 - 2024 / BLG519 - Parallel and Distributed Programming / Parallel and Distributed Programming

GENEL TANIM / GENERAL DESCRIPTION

Ders Adi / Course Name

Parallel and Distributed Programming / Parallel and Distributed Programming

Ders Kodu / Course Code

BLG519

Ders Tirii / Course Type

Ders Seviyesi / Course Level

Master with Thesis / Master with Thesis

Ders Akts Kredi / ECTS 6.00
Haftalik Ders Saati (Kuramsal) / 0.00
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

1

Ogretim Sistemi / Teaching System

Daytime Class / Daytime Class

Egitim Dili / Education Language

On Kosulu Olan Ders(ler) /
Precondition Courses

yok

None

Amaci / Purpose

Bu ders, paralel ve dagitik bilgisayar mimarileri ile ilgili mimari yapilar, programlama
modelleri ve dilleri, haberlesme teknikleri, temel problemler ve ¢6ziim tekniklerini
incelemeyi amaglamaktadir. Ayrica, gliniimizun ihtiyaclarina gore gerekli degisiklikleri
degerlendirmeyi hedeflemektedir. Ders kapsaminda, yiiksek performansli paralel ve
dagrtik bilgisayar mimarilerinin temelleri detayl bir sekilde incelenecektir. Ogrenciler, bu
alanlarda glincel arastirmalar ve yenilikgi goziimler tizerinde ¢alisma yeteneklerini
gelistireceklerdir. Ogrenciler, farkli paralel ve dagitik bilgisayar mimarilerinin yapilarini ve
isleyislerini anlayacaklardir

This course aims to explore architectural structures, programming models and
languages, communication techniques, fundamental problems, and solution
techniques related to parallel and distributed computer architectures. It also aims to
evaluate the necessary changes according to the needs of today. Within the scope of
the course, the foundations of high-performance parallel and distributed computer
architectures will be examined in detail. Students will develop the ability to work on
current research and innovative solutions in these areas. They will understand the
structures and operations of different parallel and distributed computer architectures

igerigi / Content

Bu ders, paralel ve dagitik bilgisayar mimarileri ile ilgili mimari yapilar, programlama
modelleri ve dilleri, haberlesme teknikleri, temel problemler ve ¢6zim tekniklerini
incelemeyi amaclamaktadir. Ayrica, gliniimGzun ihtiyaclarina gore gerekli degisiklikleri
degerlendirmeyi hedeflemektedir. Ders kapsaminda, yiiksek performansli paralel ve
dagitik bilgisayar mimarilerinin temelleri detayl bir sekilde incelenecektir. Ogrenciler, bu
alanlarda glincel arastirmalar ve yenilikgi ¢cdzlmler lizerinde ¢alisma yeteneklerini
gelistireceklerdir. Ogrenciler, farkl paralel ve dagitik bilgisayar mimarilerinin yapilarini ve
isleyislerini anlayacaklardir

This course aims to explore architectural structures, programming models and
languages, communication techniques, fundamental problems, and solution
techniques related to parallel and distributed computer architectures. It also aims to
evaluate the necessary changes according to the needs of today. Within the scope of
the course, the foundations of high-performance parallel and distributed computer
architectures will be examined in detail. Students will develop the ability to work on
current research and innovative solutions in these areas. They will understand the
structures and operations of different parallel and distributed computer architectures

Onerilen Diger Hususlar / yok None
Recommended Other

Considerations

Staj Durumu / Internship Status yok None




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

None

Ogretim Uyesi (Uyeleri) / Faculty
Member (Members)

OGRENME GIKTILARI / LEARNING OUTCOMES

1 Paralel ve dagitik hesaplama kavramlarini anlayarak ¢oklu islemcili sistemlerde program gelistirme Gains the ability to develop programs in multiprocessor systems by understanding the concepts of
becerisi kazanir. parallel and distributed computing.

2 Etkili paralel algoritmalar tasarlama ve uygulama yetenegi gelistirilir. The ability to design and implement effective parallel algorithms is developed.

3 Dagitik sistemlerdeki senkronizasyon, iletisim ve glivenlik konularinda bilgi ve deneyim kazanir. glaslpesmksnowledge and experience on synchronization, communication and security in distributed

4 Buytiik veri isleme ve paralel hesaplama platformlarini kullanarak performansli uygulamalar gelistirme Acquires the ability to develop high-performance applications using big data processing and parallel
yetisi edinir. computing platforms.

5 Paralel ve dagitik programlama model ve tekniklerini kullanarak gergek diinya problemlerine ¢dzimler Gains the ability to produce solutions to real world problems using parallel and distributed
Uretebilme yetenegi kazanir. programming models and techniques.

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
1 Paralel Programlamaya Girig
Introduction to Parallel Programming
. . gretim Yont .. _—
Teorik Dersler / Theoretical Uygulama Lab '(I:')gl:ﬁi;(?;ri/(?l'r;:cmi\rgz Methods On Hazirlik / Preliminary
Techniques
2 Paralel Programlama Platformlari
Parallel Programming Platforms
Teorik Dersler / Theoretical Uygulama Lab ?g;ﬁiﬁ:ﬁgtsgig Methods On Hazirlik / Preliminary
Techniques
3 Paralel Bilgisayar Sistem ve Arabaglasim Mimarileri
Parallel Computer System and Interconnection Architectures
. . Ogretim Yont - _
Teorik Dersler / Theoretical Uygulama Lab Tgl:ﬁill(rlgri/?rgsgig Methods On Hazirlik / Preliminary
Techniques
4 Ag Haberlesme Modelleri
Network Communication Models
gretim YO "
Teorik Dersler / Theoretical Uygulama Lab Ogretim Yontem ve On Hazirlik / Preliminary

Teknikleri/Teaching Methods
Technigues

5 Temel Haberlesme Operasyonlari

Basic Communication Operations
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Ogretim Yontem ve

Teorik Dersler / Theoretical Uygulama Lab Teknikleri/Teaching Methods On Hazirlik / Preliminary
Techniques
6 Mesaj Aktarim Arayiizi (Message Passing Interface)
Message Passing Interface
. . Ogretim Yontem ve = .
Teorik Dersler / Theoretical Uygulama Lab Teknikleri/Teaching Methods On Hazirlik / Preliminary
Technigues
7 Mesaj Aktarim Araylizii (Message Passing Interface)
Message Passing Interface
. . Ogretim Yoéntem ve . o
Teorik Dersler / Theoretical Uygulama Lab Teknikleri/Teaching Methods On Hazirlik / Preliminary
Techniques
8 Ara Sinav
Midterm Exam
gretim YO "
Teorik Dersler / Theoretical Uygulama Lab 'Cl')glzﬁmqeri/(')l'gt:cr:?\i\r,lz Methods On Hazirlik / Preliminary
Technigues
9 Paylasilan Bellek Programlama Modeli
Shared Memory Programming Model
. . Ogretim Yoéntem ve x .
Teorik Dersler / Theoretical Uygulama Lab Teknikleri/Teaching Methods On Hazirlik / Preliminary
Techniques
10 Paylasilan Bellek - OpenMP Programlama
Shared Memory - OpenMP Programming
Teorik Dersler / Theoretical Uygulama Lab '?eglzﬁgll(T;rT/?rr:aeg;i\;\Z Methods On Hazirlik / Preliminary
Techniques
11 Temel Matris Hesaplamalari

Basic Matrix Calculations
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Ogretim Yontem ve

Teorik Dersler / Theoretical Uygulama Lab Teknikleri/Teaching Methods On Hazirlik / Preliminary
Techniques
12 Lineer Denklem Sistemleri
Linear Equation Systems
gretim YO .
Teorik Dersler / Theoretical Uygulama Lab '?glzﬁ;LT;ri/%Zt:g;li\éz Methods On Hazirlik / Preliminary
Technigues
13 Proje Sunumlari
Project Presentations
. . Ogretim Yont - .
Teorik Dersler / Theoretical Uygulama Lab Tgl:ﬁill(rlrt\eri/s)l'r;sgiﬁge; Methods On Hazirlik / Preliminary
Techniques
14 Proje Sunumlari

Project Presentations
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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 1 100
Toplam / Total: 1 100
Basar Notuna Katki Yiizdesi / Contribution to Success Grade(%): 40
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 Yiizdesi / Contribution to Success Grade(%): 60
Etkinliklerinin Basar Notuna Katki Yiizdesi(%) Toplami / Total Percentage of Contribution (%) to Success Grade: 100
Degerlendirme Tipi / Evaluation Type:
iS YUKU / WORKLOADS
Siiresi | Toplam Is Yiikii
. Sayi/ (Saat) / (Saat) / Total
SR Er e e Number | Duration Work Load
(Hours) (Hour)
Ara Sinav / Midterm Examination 1 72.00 72.00
Ara Sinav igin Bireysel Calisma / Individual Study for Mid term Examination 1 1.00 1.00
Final Sinavi / Final Examination 1 76.00 76.00
Final Sinavi igiin Bireysel Calisma / Individual Study for Final Examination 1 1.00 1.00
Toplam / Total: 4 150.00 150.00

Dersin AKTS Kredisi = Toplam Is Yiikii (Saat) / 25.00 (Saat/AKTS) = 150.00/25.00 = 6.00 ~ 6.00 / Course ECTS Credit = Total Workload (Hour) / 25.00 (Hour / ECTS) = 150.00 / 25.00 = 6.00 ~ 6.00
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PROGRAM VE OGRENME CIKTISI / PROGRAM LEARNING OUTCOMES

Ogrenme Ciktilari / Program Ciktilar / Program Outcomes
Hzailifg QUERES 111 (112113 (114|115 [ 116 | 1.1.7 [ 1.1.8 | 1.1.9 [1.1.10(1.1.11[1.1.12|1.1.13|1.1.14 [1.1.15

1.Paralel ve dagitik hesaplama
kavramlarini anlayarak ¢oklu
islemcili sistemlerde program
gelistirme becerisi kazanir. /
Gains the ability to develop 5 5 5 4 5 5 4 5 4 5 5 5 5 4 5
programs in multiprocessor
systems by understanding the
concepts of parallel and
distributed computing.

2.Etkili paralel algoritmalar
tasarlama ve uygulama
yetenegi gelistirilir. / The ability
to design and implement
effective parallel algorithms is
developed.

3.Dagrtik sistemlerdeki
senkronizasyon, iletisim ve
glvenlik konularinda bilgi ve
deneyim kazanir. / Gains
knowledge and experience on
synchronization,
communication and security in
distributed systems.

4.Buyk veri igsleme ve paralel
hesaplama platformlarini
kullanarak performansli
uygulamalar geligtirme yetisi
edinir. / Acquires the ability to 4 5 5 5 5 5 4 5 5 5 4 5 5 4 5
develop high-performance
applications using big data
processing and parallel
computing platforms.

5.Paralel ve dagitik
programlama model ve
tekniklerini kullanarak gercek
diinya problemlerine ¢éziimler
Uretebilme yetenegi kazanir. /
Gains the ability to produce
solutions to real world
problems using parallel and
distributed programming
models and techniques.

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