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GENEL TANIM / GENERAL DESCRIPTION

Ders Adi / Course Name

Parallel Programming / Parallel Programming

Ders Kodu / Course Code

EBLG401

Ders Tirii / Course Type

Ders Seviyesi / Course Level

Bachelor / Bachelor

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

Daytime Class / Daytime Class

Egitim Dili / Education Language

Turkish / Turkish

On Kosulu Olan Ders(ler) /
Precondition Courses

Amaci / Purpose

Paralel bilgi isleme ile ilgili glincel teknolojileri ve hesaplama yontemlerini 6gretmek.
Paralel algoritmalarin tasarimi ve analizini 6gretmek. Farkli paralel hesaplama yontemleri
ve ustunliklerini/eksikliklerini 6grenciye 6gretmek. Paylasiml bellek, dagitik bellek ve
mesaj gegisli yontemleri 6gretmek. Paralel programlama yontemleri GPU kullanarak
paralel programlamayi 6grencilere 6gretmek. CUDA ile paralel algoritmalarin GPU
Gizerinde galistinimasini 6grenciye 6gretmek.

To teach current technologies and computing methods related to parallel information
processing. To teach the design and analysis of parallel algorithms. To teach the
students different parallel calculation methods and their advantages / shortcomings.
To teach shared memory, distributed memory and message passing methods. Parallel
programming methods To teach students parallel programming using GPU. To teach
the students to run algorithms parallel with CUDA on GPU.

igerigi / Content

Paralel programlama kavramlari, Paralel algoritma performans kriterleri ve Amhdal yasasi,
Paylasimli bellek paralel programlama: phtread kiitiiphanesi, openmp kitliphanesi,
paylasimli bellek ve mesaj gegisli ydntemler: MPI arayiizii, CUDA kitliphanesi ile GPU
tabanli Paralel programlama

Parallel programming concepts, Parallel algorithm performance criteria and Amhdal's
law, Shared memory parallel programming: phtread library, openmp library, shared
memory and message passing methods: MPI interface, GPU based Parallel
programming with CUDA library

Onerilen Diger Hususlar /
Recommended Other
Considerations

Staj Durumu / Internship Status

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

An Introduction to Parallel Programming 1st Edition, Peter Pacheco (Author), Morgan
Kaufmann; 1 edition (January 21, 2011)

An Introduction to Parallel Programming 1st Edition, Peter Pacheco (Author), Morgan
Kaufmann; 1 edition (January 21, 2011)

Ogretim Uyesi (Uyeleri) / Faculty
Member (Members)

Dr. Ogr. Uy. Onder Eyecioglu




OGRENME GIKTILARI / LEARNING OUTCOMES

Paralel bilgisayar sistemlerinin yapisi ve ¢alisma prensiplerini agiklar

Can explain the structure and working principles of parallel computer systems.

Paralel programlama yéntemlerini bilir

Knows parallel programming methods

Paralel sistemlerde is yiki dagilimi problemini analiz edebilir

Can analyze the workload distribution problem in parallel systems

Muhendislik Problemlerini paralel algoritmalar kullanarak ¢ozebilir.

Can solve Engineering Problems using parallel algorithms.

HAFTALIK DERS ICERIGi / DETAILED COURSE OUTLINE
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Hafta / Week

Ogretim Yontem ve

Teknikleri/Teaching Methods On Hazirlik / Preliminary

Teorik Dersler / Theoretical Uygulama Lab

Techniques

1 Dagitik ve paylasimli bellekli parallel mimariler

Distributed and shared memory parallel architectures

Teorik Dersler / Theoretical Uygulama Lab ?g{ﬁ;ﬂ;}ﬁgg&i\éz Methods On Hazirlik / Preliminary

Techniques

High Performance Computing (HPC) Sistemleri, Cluster (Kimeleme)
2 Mimarisi ile HPC, Seri Hesaplama, Shared Memory, Distributed
Memory, Paralel Hesaplama Modelleri

High Performance Computing (HPC) Systems, Cluster Architecture
and HPC, Serial Computing, Shared Memory, Distributed Memory,
Parallel Computing Models

Ogretim Yontem ve

Teorik Dersler / Theoretical Uygulama Lab Teknikleri/Teaching Methods On Hazirlik / Preliminary
Techniques
3 Paralel Algoritma performansi: Amdahl yasasi, Hizlanma Faktord,
etkinlik maliyet, dlceklenebilme
Parallel Algorithm performance: Amdahl's law, Acceleration Factor,
efficiency cost, scalability
. . Ogretim Yont - _
Teorik Dersler / Theoretical Uygulama Lab Tgl:ﬁill(rlgri/?rgsgig Methods On Hazirlik / Preliminary
Techniques
4 Paylagimli Bellek Paralel programlama platformu (Pthread)
Shared Memory Parallel programming platform (Pthread)
gretim YO .
Teorik Dersler / Theoretical Uygulama Lab '?glzﬁgll(rlnerils)l'gt:é?]i\r’:; Methods On Hazirlik / Preliminary
Technigues
5 Pthread senkronisazyon

Pthread synchronization
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Ogretim Yontem ve

Teorik Dersler / Theoretical Uygulama Lab Teknikleri/Teaching Methods On Hazirlik / Preliminary
Techniques
6 Paylasimli Bellek Paralel programlama platformu (OpenMP)
Shared Memory Parallel programming platform (OpenMP)
. . Ogretim Yontem ve = .
Teorik Dersler / Theoretical Uygulama Lab Teknikleri/Teaching Methods On Hazirlik / Preliminary
Technigues
7 Paylasimli Bellek Paralel programlama platformu (OpenMP)
Shared Memory Parallel programming platform (OpenMP)
. . Ogretim Yoéntem ve . o
Teorik Dersler / Theoretical Uygulama Lab Teknikleri/Teaching Methods On Hazirlik / Preliminary
Techniques
8 Arasinav
Midterm
Teorik Dersler / Theoretical Uygulama Lab ?g{ﬁh‘:};:{ﬁgggﬂ\r/‘z Methods On Hazirlik / Preliminary
Technigues
9 Mesaj Gegisli paralel programlama (MPI)
Message Passing Parallel Programming (MPI)
. . Ogretim Yoéntem ve x .
Teorik Dersler / Theoretical Uygulama Lab Teknikleri/Teaching Methods On Hazirlik / Preliminary
Techniques
10 MPI Notktadan noktya haberlesme
MPI Point to Point communication
. . gretim Yont R -
Teorik Dersler / Theoretical Uygulama Lab '?eglzﬁill(r;;ri/(?rr;aeg;i\r/\z Methods On Hazirlik / Preliminary
Techniques
11 MPI toplu haberlegsme ve barier

MPI bradcast and barrier
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Ogretim Yontem ve

Teorik Dersler / Theoretical Uygulama Lab Teknikleri/Teaching Methods On Hazirlik / Preliminary
Techniques
12 Paralel Programlama Ornek Uygulamalari
Parallel Programming Sample Applications
Teorik Dersler / Theoretical Uygulama Lab ?ggﬁ;ﬂ;:{ﬁrgsggi\% Methods On Hazirlik / Preliminary
Technigues
13 CUDA ile GPU tabanl paralel programlama
GPU based parallel programming with CUDA
Teorik Dersler / Theoretical Uygulama Lab ?g&ﬁﬂ&gﬁgﬁgmz Methods On Hazirlik / Preliminary
Techniques
14 CUDA ile GPU tabanl paralel programlama

GPU based parallel programming with CUDA
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DEGERLENDIRME / EVALUATION

Katki Yiizdesi /

Yariyil (Yil) igi Etkinlikleri / Term (or Year) Learning Activities ] Percentage of
Number - A
Contribution (%)

Ara Sinav / Midterm Examination 1 70
Ev Odevi / Homework 1 30
Toplam / Total: 2 100
Basari 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 Y{izdesi / Contribution to Success Grade(%): 60

Etkinliklerinin Basari Notuna Katki Ylizdesi(%) Toplami / Total Percentage of Contribution (%) to Success Grade: 100

Degerlendirme Tipi / Evaluation Type:
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IS YUKU / WORKLOADS

Siiresi | Toplam Is Yiikii
- Sayi/ (Saat) / (Saat) / Total

S e et eEes Number | Duration Work Load

(Hours) (Hour)
Derse Katilim / Attending Lectures 14 3.00 42.00
Ara Sinav / Midterm Examination 1 2.00 2.00
Ara Sinav igin Bireysel Calisma / Individual Study for Mid term Examination 1 15.00 15.00
Bireysel Calisma / Self Study 14 3.00 42.00
Final Sinavi / Final Examination 1 2.00 2.00
Final Sinavi igiin Bireysel Calisma / Individual Study for Final Examination 1 15.00 15.00
Odev Problemleri igin Bireysel Calisma / Individual Study for Homework Problems 7 3.00 21.00

39 43.00 139.00

Toplam / Total:

Dersin AKTS Kredisi = Toplam g Yiikii (Saat) / 25.00 (Saat/AKTS) = 139.00/25.00 = 5.56 ~ / Course ECTS Credit = Total Workload (Hour) / 25.00 (Hour / ECTS) = 139.00 / 25.00 = 5.56 ~

718




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.Paralel bilgisayar
sistemlerinin yapisi ve ¢alisma
prensiplerini agiklar / Can
explain the structure and
working principles of parallel
computer systems.

2.Paralel programlama
yontemlerini bilir / Knows
parallel programming methods

3.Paralel sistemlerde is ylku
dagilimi problemini analiz
edebilir / Can analyze the
workload distribution problem
in parallel systems

4.Mihendislik Problemlerini
paralel algoritmalar kullanarak
cozebilir. / Can solve
Engineering Problems using
parallel algorithms.

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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