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Dersin icerigi
(Course Description)

30-60 kelime arasi

Bellek sistemleri. On bellek organizasyonu. On bellek basarim modelleri. Sanal bellek
organizasyonu, Kestirme doniisiim tamponu. s hatli islemcilerin basarim modelleri. Dallanma
Ongorii, komut isleme sirasini degistirme teknikleri. Komut almada ¢oklu yol izleme stratejisi.
Veri bagimliligr. Yapisal bagimlilik. Hassas kesme kotarma. Siiper is hatli iglemciler.
Stiperskaler islemciler. Cok uzun komut sézciiklii islemciler. Cok islemcili sistemlerde 6n bellek
tutarliligi. Cok islemcili sistemlerde senkronizasyon mekanizmalari. Cok islemcili sistemlerin
arabaglasim mimarileri.

Memory systems. Cache organization. Cache performance models. Virtual memory organization,
Translation lookaside buffer. Performance models of pipelined processors. Branch prediction,
instruction sequence alteration techniques, fetch multiple path strategies. Data dependency.
Structural dependency. Precise interrupt handling. Superpipelined processors. Superscalar
processors. Very long instruction word processors. Cache consistency in multiprocessor systems.
Synchronization mechanisms in multiprocessor systems. Interconnection architectures of
multiprocessor systems.

Dersin Amaci
(Course Objectives)

Maddeler halinde 2-5

Gelismis islemci mimarilerini anlamak
Cok islemcili sistemlerin kritik unsurlarini tartigmak
Islemci mimarisindeki giincel egilimleri ve gelisim ¢izgilerini aragtirmak

adet

Understanding of advanced processor architectures
Discussing of critical issues of multiprocessor systems
Exploring of current trends and future directions of processor architecture

Dersin Ogrenme
Ciktilarn

(Course Learning
Outcomes)

Maddeler halinde 4-9

adet

Bellek sistemlerinin bagarim modellerini anlayabilme

Sanal bellek organizasyonlarini yorumlayabilme

Is hatli islemcilerin basarim modellerini degerlendirebilme

Cesitli mimari bagimliliklarin1 analiz edebilme

Gelismis iglemcilerin kesme kotarma yapilarini inceleyebilme

Cok islemcili sistemlerde cep tutarliligi modellerini anlayabilme

Cok iglemcili sistemlerin senkronizasyon mekanizmalarini analiz edebilme
Cok islemcili sistemlerin arabaglasim mimarilerini yorumlayabilme

N~ WNE

Ability to understand performance models of memory systems

Ability to interpret virtual memory organizations

Ability to evaluate performance models of pipelined processors

Ability to analyse different architecture dependencies

Ability to study interrupt handling structures of advanced processors
Ability to understand cache consistency in multiprocessor systems
Ability to analyse synchronization mechanisms in multiprocessor systems
Ability to interpret interconnection architectures of multiprocessor systems

Nk~ wWNE
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Odevler ve Projeler

(Homework & Projects)

1 Dénem Projesi

1 Term Project

Laboratuar Uygulamalar:

(Laboratory Work)

Bilgisayar Kullanim

(Computer Use)

Diger Uygulamalar

(Other Activities)

Basar1 Degerlendirme
Sistemi

(Assessment Criteria)

Faaliyetler Adedi* Degerlendirmedeki Katkisi, %
(Activities) (Quantity) (Effects on Grading, %)

Y1l i¢i Sinavlan 1 % 30
(Midterm Exams) (30 %)

Kisa Simavlar

(Quizzes)

Odevler
(Homework)

Projeler
(Projects)

Dénem Odevi/Projesi 1 % 30
(Term Paper/Project) (30 %)

Laboratuar Uygulamasi
(Laboratory Work)

Diger Uygulamalar
(Other Activities)

Final Sinavi 1 % 40
(Final Exam) (40 %)

*Yukarida Belirtilen Sayilar Minimum Olup Yerine Getirilmesi Zorunludur.




DERS PLANI

Dersin
Hafta Konular Ciktilar
1 Bellek sistemleri: gecikme, band genisligi, kuyruklar. 1
2 On bellek organizasyonu. 1
3 On bellek basarim modelleri. 1
4 Sanal bellek organizasyonu, kestirme doniisiim tamponu, erisim kurallari. 2
5 Is hatl1 islemcilerin basarim modelleri. 3
6 Dallanma: 6ngorii, komut isleme sirasint degistirme teknikleri. 3
7 Komut almada ¢oklu yol izleme stratejisi. 3
8 Veri bagimlihig. 4
Yapisal bagimlilik.
9 Hassas kesme kotarma. 5
10 Stiper is hatli islemciler. 3
Stiperskaler iglemciler.
Basarim karsilastirmasi.
Cok uzun komut s6zciiklii islemciler.
11 Cok islemcili sistemlerde cep tutarliligi. 6
12 Cok islemcili sistemlerde senkronizasyon mekanizmalart. 7
13 Cok islemcili sistemlerde arabaglasim mimarileri 8
14 Yeni gelismeler 1,234,
56,7,8
COURSE PLAN
Course
Weeks Topics Outcomes
1 Memory systems: latency, bandwidth, queues. 1
2 Cache organization. 1
3 Cache performance models. 1
4 Virtual memory organizaton, translation lookaside buffer, accessing rules. 2
5 Performance models of pipelined processors. 3
6 Branching: prediction, instruction sequence alteration techniques. 3
7 Fetch multiple path strategies 3
8 Data dependency. 4
Structural dependency.
9 Precise interrupt handling. 5
10 Superpipelined processors. 3
Superscalar processors.
Performance comparison.
Very long instruction word processors.
11 Cache consistency in multiprocessor systems. 6
12 Synchronization mechanisms in multiprocessor systems. 7
13 Interconnection architectures of multiprocessor systems. 8
14 New trends 1,234,




Dersin Bilgisayar Bilimleri Doktora Programyla Iliskisi

Programin mezuna kazandiracag bilgi, beceri ve yetkinlikler (programa ait ¢iktilar)

Katki
Seviyesi

1

2

Yiiksek lisans yeterliliklerine dayali olarak, Bilgisayar Bilimleri alanindaki giincel ve ileri
diizeydeki bilgileri 6zgiin diisiince ve/veya arastirma ile uzmanlik diizeyinde gelistirebilme,
derinlestirebilme ve Bilgisayar Bilimleri alanina yenilik getirecek 6zgiin tanimlara ulagabilme

(bilgi).

Bilgisayar Bilimleri alaninin iliskili oldugu disiplinlerarasi etkilesimi kavrayabilme; yeni ve
karmasik fikirleri analiz, sentez ve degerlendirmede uzmanlik gerektiren bilgileri kullanarak
Ozgiin sonuglara ulagabilme (bilgi).

Bilgisayar Bilimleri alanindaki yeni bilgileri sistematik bir yaklasimla degerlendirebilme ve
kullanabilme (beceri).

Bilgisayar Bilimleri alanina yenilik getiren, yeni bir diisiince, yontem, tasarim ve/veya uygulama
gelistirebilme ya da bilinen bir diisiince, ydontem, tasarim ve/veya uygulamayi farkl bir alana
uygulayabilme, 6zgiin bir konuyu aragtirabilme, kavrayabilme tasarlayabilme, uyarlayabilme ve
uygulayabilme (beceri).

Yeni ve karmasik diisiincelerin elestirel analizini, sentezini ve degerlendirmesini yapabilme
(beceri).

Vi.

Bilgisayar Bilimleri alani ile ilgili ¢aligmalarda aragtirma yontemlerini kullanabilmede iist diizey
beceriler kazanmig olma (beceri).

Vii.

Bilgisayar Bilimleri alanina yenilik getiren, yeni bir diigiince, yontem, tasarim ve/veya uygulama
gelistiren ya da bilinen bir diisiince, yontem, tasarim ve/veya uygulamay1 farkl bir alana
uygulayan 6zgiin bir ¢alismay1 bagimsiz olarak gergeklestirerek alanindaki ilerlemeye katkida
bulunabilme (Bagimsiz Caligsabilme ve Sorumluluk Alabilme Yetkinligi).

viii.

Bilgisayar Bilimleri alani ile ilgili en az birer adet bilimsel makaleyi ulusal ve uluslararasi hakemli
dergilerde yayinlayarak veya 6zgiin bir yapit iireterek ya da yorumlayarak alanindaki bilginin
sinirlarint genisletebilme (Bagimsiz Caligabilme ve Sorumluluk Alabilme Yetkinligi).

Ozgiin ve disiplinlerarasi sorunlarin ¢dziimlenmesini gerektiren ortamlarda liderlik yapabilme
(Bagimsiz Calisabilme ve Sorumluluk Alabilme Yetkinligi).

Yaratict ve elestirel diisiinme, sorun ¢6zme ve karar verme gibi iist diizey zihinsel siiregleri
kullanarak Bilgisayar Bilimleri alani ile ilgili yeni diisiince ve yontemler gelistirebilme (Ogrenme
Yetkinligi).

Xi.

Sosyal iliskileri ve bu iliskileri yonlendiren normlart elestirel bir bakis agistyla inceleyebilme,
gelistirebilme ve gerektiginde degistirmeye yonelik eylemleri yonetebilme (Iletisim ve Sosyal
Yetkinlik).

Xil.

Uluslararasi platformlarda, uzman kisiler ile Bilgisayar Bilimleri alanindaki konularin
tartisilmasinda 6zgiin goriislerini savunabilme ve Bilgisayar Bilimleri alanindaki yetkinligini
gbsteren etkili bir iletisim kurabilme (fletisim ve Sosyal Yetkinlik).

Xiii.

Bilgisayar Bilimleri alanindaki bilimsel, teknolojik sosyal veya kiiltirel ilerlemeleri tanitarak,
yasadig1 toplumun bilgi toplumu olma ve bunu siirdiirebilme siirecine katkida bulunabilme (Alana
Ozgii Yetkinlik).

Xiv.

Bilgisayar Bilimleri alani ile ilgili karsilasilan sorunlarin ¢oziimiinde stratejik karar verme
siireglerini kullanarak islevsel etkilesim kurabilme (4lana Ozgii Yetkinlik).

XV.

Bilgisayar Bilimleri alani ile ilgili konularda karsilagilan toplumsal, bilimsel, kiiltiirel ve etik
sorunlarin ¢6ziimiine katkida bulunabilme ve bu degerlerin gelisimini destekleyebilme (Alana
Ozgii Yetkinlik).

1: Az, 2. Kismi, 3. Tam




Relationship between the Course and Computer Science Graduate (PhD) Curriculum

Program Outcomes

Level of

Contribution

1

2

3

Developing and intensifying the current and high-level knowledge in the Computer Science
area with the use of original thinking and/or research processes and in a specialistic level, based
upon the competency in M.S. level (knowledge).

X

Grasping the inter-disciplinary interaction related to the area of Computer Science; reaching
original results by using the specialistic knowledge in analyzing, synthesizing and evaluating
new and complex ideas (knowledge).

The ability to evaluate and use new information in the area of Computer Science with a
systematical approach (skill).

Developing a new idea, method, design and/or application which brings about innovation in the
area of Computer Science; or, applying a conventional idea, method, design and/or application
to a different environment; researching, grasping, designing and applying an original subject
(skill).

The ability to critically analyze, synthesize and evaluate the new and complex ideas (skill).

Vi.

Acquiring the most developed skills about using the research methods in studies in the
related to the area of Computer Science (skill).

Vii.

Contributing to the progress in the area of Computer Science by independently carrying out a
study which uses a new idea, method, design and/or application which brings about innovation
in the area; or, applying a conventional idea, method, design and/or application to a different
environment (Competence to work independently and take responsibility).

viil.

Expanding the limits of knowledge in the area of Computer Science by publishing at least one
scientific article in an international peer reviewed journal and/or creating or interpreting an
original work (Competence to work independently and take responsibility).

Fulfilling the leader role in the environments where solutions are sought for the original and
inter-disciplinary problems (Competence to work independently and take responsibility).

Developing new ideas and methods related to Computer Science by making use of high level
intellectual processes such as creative and critical thinking, problem solving and decision
making (Learning Competence).

Xi.

Ability to see and develop social relationships and the norms directing these relationships with
a critical look and the ability to direct the actions to change these when necessary
(Communication and Social Competency).

Xii.

The ability to establish effective communication with experts in the international
environments to discuss the subjects related to Computer Science and to defend original
opinions, showing one’s competency in the area of Computer Science (Communication and
Social Competency).

Xiii.

Contributing to the society’s state and progress towards being an information society by
announcing and promoting the technological, scientific and social developments in the area of
Computer Science (Area Specific Competency).

Xiv.

Ability to establish effective communication in solving the problems faced in the area of
Computer Science, by using the strategic decision making processes (Area Specific
Competency).

XV.

Contributing to the solution of social, scientific, cultural and ethical problems related to
Computer Science and promoting the development of these values (Area Specific Competency).

1: Little, 2. Partial, 3. Full
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