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GENEL TANIM / GENERAL DESCRIPTION

Ders Adi / Course Name

Parallel Programming / Parallel Programming

Ders Kodu / Course Code

ESOF411

Ders Tirii / Course Type

Ders Seviyesi / Course Level

Bachelor / Bachelor

Ders Akts Kredi / ECTS 6.00
Haftalik Ders Saati (Kuramsal) / 2.00
Course Hours For Week

(Theoretical)

Haftalik Uygulama Saati / Course 2.00
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

YOK

NO

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. GPU kullanarak paralel programlamayi
ogrencilere 6gretmek. CUDA ile paralel algoritmalarin GPU iizerinde galistirimasini
ogrenciye 6gretmek.

To teach current technologies and computational methods related to parallel
information processing. To teach the design and analysis of parallel algorithms. To
teach different parallel computation methods and their advantages/deficiencies. To
teach students parallel programming using GPU. To teach students how to run CUDA
and parallel algorithms on GPU.

igerigi / Content

Paralel hesaplama yodntemleri, algoritmalar ve paralel mimariler. Farkli mimariler igin
gelistirilmis paralel programlama dillerinin 6rnek uygulamalar {izerinde gdsterilmesi. CUDA
kullanarak GPU (izerinde paralel programlarin galistirnimasi. Paralel programlarin
performans 6lglimlerinin yapiimasi ve analizi.

Parallel computing methods, algorithms and parallel architectures. Demonstration of
parallel programming languages developed for different architectures on sample
applications. Running parallel programs on GPU using CUDA. Performance
measurement and analysis of parallel programs.

Onerilen Diger Hususlar /
Recommended Other
Considerations

Staj Durumu / Internship Status

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

Ogretim Uyesi (Uyeleri) / Faculty
Member (Members)

Ogr. Gér. Sajjad NEMATZADEHMIANDOAB




OGRENME GIKTILARI / LEARNING OUTCOMES

Bu dersin sonunda 6grenci; 1. Paralel bilgisayarlarin gelisimini verebilir ve modern paralel
bilgisayarlarin nasil calistigini agiklayabilir.

At the end of this course, the student; 1. Give the development of parallel computers and explain how
modern parallel computers work.

Paralel bilgisayarlari ve paralel hesaplama modellerini siniflandirabilir.

Classify parallel computers and parallel computing models.

Degisik paralel bilgisayarlar tizerinde gergeklenen paralel uygulamalar degerlendirebilir ve
birbirleriyle karsilastirabilir.

Evaluate and compare parallel applications implemented on different parallel computers.

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 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

2 Paralel algoritmalarin analizi

Analysis of parallel algorithms

Teorik Dersler / Theoretical Uygulama Lab ?g;ﬁiﬁ:ﬁgtsgig Methods On Hazirlik / Preliminary

Techniques

Paralel bilgisayar mimarileri: Paylagimli-bellekli paralel sistemler ve
3 bu sistemlerde 6n-bellek tutarliigi, dagitik-bellekli paralel sistemler,
ara-baglasim devreleri ve yonlendirme

Parallel computer architectures: Shared-memory parallel systems
and cache consistency in these systems, distributed-memory parallel
systems, interconnection circuits and routing

Teorik Dersler / Theoretical Uygulama Lab ?g&ﬁ;g;:{ﬁg:&ig Methods On Hazirlik / Preliminary

Techniques

4 Paralel algoritma tasarimi ve paralellestirme siireci

Parallel algorithm design and parallelization process

gretim YO "
Teorik Dersler / Theoretical Uygulama Lab '?glzﬁgll(rlnerils)l'gt:é?]i\r’:; Methods On Hazirlik / Preliminary

Technigues

Ortak adresli sistemlerin programlanmasi: OpenMP, Cilk/Cilk++,
Pthreads

Programming of public address systems: OpenMP, Cilk/Cilk++,
Pthreads
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Ogretim Yontem ve

Teorik Dersler / Theoretical Uygulama Lab Teknikleri/Teaching Methods On Hazirlik / Preliminary
Techniques
6 Pthreads ile uygulama gelistirme
Application development with Pthreads
. . Ogretim Yontem ve = .
Teorik Dersler / Theoretical Uygulama Lab Teknikleri/Teaching Methods On Hazirlik / Preliminary
Technigues
7 Ara Sinav
Midterm
. . Ogretim Yoéntem ve . o
Teorik Dersler / Theoretical Uygulama Lab Teknikleri/Teaching Methods On Hazirlik / Preliminary
Techniques
8 OpenMP ile uygulama geligtirme
Application development with OpenMP
Teorik Dersler / Theoretical Uygulama Lab ?g{ﬁh‘:};:{ﬁgggﬂ\r/‘z Methods On Hazirlik / Preliminary
Technigues
9 MPI ile uygulama geligtirme
Application development with MPI
. . Ogretim Yoéntem ve x .
Teorik Dersler / Theoretical Uygulama Lab Teknikleri/Teaching Methods On Hazirlik / Preliminary
Techniques
10 CUDA Ortami ve Nsight
CUDA Environment and Nsight
. . gretim Yont .. -
Teorik Dersler / Theoretical Uygulama Lab '?eglzﬁill(r;;ri/(?rr;aeg;i\r/\z Methods On Hazirlik / Preliminary
Techniques
11 CUDA ile GPU programlama

GPU programming with CUDA
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Ogretim Yontem ve

Teorik Dersler / Theoretical Uygulama Lab Teknikleri/Teaching Methods On Hazirlik / Preliminary
Techniques
12 CUDA ile GPU programlama
GPU programming with CUDA
gretim YO .
Teorik Dersler / Theoretical Uygulama Lab '?glzﬁ;LT;ri/%Zt:g;li\éz Methods On Hazirlik / Preliminary
Technigues
13 Paralel programlarin performans 6l¢iimi ve analizi
Performance measurement and analysis of parallel programs
. . Ogretim Yont - .
Teorik Dersler / Theoretical Uygulama Lab Tgl:ﬁill(rlrt\eri/s)l'r;sgiﬁge; Methods On Hazirlik / Preliminary
Techniques
14 Paralel programlarin performans él¢cimi ve analizi

Performance measurement and analysis of parallel programs
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DEGERLENDIRME / EVALUATION

. Savi/ Katki Yuzdesi /
Yanyil (Yil) Ii Etkinlikleri / Term (or Year) Learning Activities y Percentage of
Number - A
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 y Percentage of
Number o s
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 2 1.00 2.00
Ara Sinav igin Bireysel Calisma / Individual Study for Mid term Examination 2 15.00 30.00
Bireysel Calisma / Self Study 14 3.00 42.00
Final Sinavi / Final Examination 1 15.00 15.00
Final Sinavi igiin Bireysel Calisma / Individual Study for Final Examination 1 15.00 15.00
Performans / Performance 14 3.00 42.00
Quiz / Quiz 4 2.00 8.00
Toplam / Total: 38 54.00 154.00
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Dersin AKTS Kredisi = Toplam Is Yiikii (Saat) / 25.00 (Saat/AKTS) = 154.00/25.00 = 6.16 ~ / Course ECTS Credit = Total Workload (Hour) / 25.00 (Hour / ECTS) = 154.00 / 25.00 = 6.16 ~

PROGRAM VE OGRENME CIKTISI / PROGRAM LEARNING OUTCOMES

Ogrenme Ciktilari /
Learning Outcomes

Program Ciktilarn / Program Outcomes

1.1.2

1.1.3

114 (115|116 |1.1.7 | 1.1.8 | 1.1.9 [1.1.10(1.1.11

1.Bu dersin sonunda 6grenci;
1. Paralel bilgisayarlarin
gelisimini verebilir ve modern
paralel bilgisayarlarin nasil
calistigini aciklayabilir. / At the
end of this course, the student;
1. Give the development of
parallel computers and explain
how modern parallel computers
work.

2.Paralel bilgisayarlar ve
paralel hesaplama modellerini
siniflandirabilir. / Classify
parallel computers and parallel
computing models.

3.Degisik paralel bilgisayarlar
lizerinde gergeklenen paralel
uygulamalari degerlendirebilir
ve birbirleriyle karsilastirabilir. /
Evaluate and compare parallel
applications implemented on
different parallel computers.

Katki Dlizeyi / Contribution Level : 1-Cok Duisiik / Very low, 2-Diisiik / Low, 3-Orta / Moderate, 4-Yiksek / High, 5-Cok Yiiksek / Very high
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