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IDersin icerigi

I(Course Description)

Olasilik teorisi ve rassal siiregler, hafizasizlik 6zelligi, Markov 6zelligi, Poisson siireci, S6zde-
rasgele say1 liretimi, Poisson olay iiretimi, Benzetim eniyileme, gilivenilirlik araliklari, M/M/1,
M/M/k, M/D/1, M/M/k/k, M/M/k/k/N sistemlerinin benzetimleri ve basarim olgiitleri, Erlang
kayip formiilleri, Kuyruklama tiirleri, Sabirsizlik modelleri, Toplu varig sistemleri, Markov
varis sireci (MAP), Faz-tipi servis dagilimlari, Aloha sistemleri, Internet trafigi,
Y 6nlendirici/ag anahtar1 benzetimi

Review of Probability Theory and Random Processes, Memoryless Property, Markov Property,
Poisson Process, Pseudo-random Number Generation, Generation of Poisson Arrival Events,
Simulation optimization, Confidence intervals, Simulation and performance measures of
M/M/1, M/M/k, M/D/1, M/M/k/k, M/M/k/k/N systems, Erlang loss formulas, Queueing
disciplines, Impatience Models, Batch Arrivals, Markovian Arrival Process (MAP), Phase-type
service times, Aloha systems, Internet traffic, Router/switch simulation

IDersin Amaci

[(Course Objectives)

1) Hafizasizlik ve Markov o6zellikleri iizerinden Markov modelleme anlayisi hakkinda bilgi
vermek

2) Sozde-rasgele say1 liretim yontemlerini 6gretmek

3) Cesitli Markov kuyruk sistemlerinin anlasilmas: ve benzetimlerinin yapilmasini 6gretmek

4) Etkin ve verimli benzetim programi yazimin 6gretmek

5) Bilisim sistemlerinde modelleme ve benzetim yontemleri hakkinda bilgi vermek

1) To give an idea of Markov modeling through Memoryless and Markov properties
2) To teach pseudo-random number generation techniques

3) To teach how to understand and simulate various Markovian queueing systems
4) To teach how to write an efficient simulator

5) To give an idea of modeling and simulation methods in IT systems

Dersin Ogrenme
Ciktilar1

I(Course Learning
Outcomes)

Bu dersi basarityla tamamlayan 6grenciler;

1) Rasgele degisken ve siireglerin hafizasizlik ve Markov 6zellikleri,
2) Sozde-rasgele say1 liretim yontemleri,

3) Cesitli Markov kuyruk sistemlerinin karakteristikleri,

4) Markov sistemlerinin etkin ve verimli benzetimi,

5) Bilisim sistemlerinde baz1 gercek sistemlerin benzetimi

hakkinda bilgi sahibi olacaklardir.

Students who pass the course will have knowledge about:

1) Memorylessness and Markov properties of random variables and processes,
2) Pseudo-random number generation techniques,

3) Characteristics of various Markovian queueing systems,

4) Efficient simulation of Markovian systems

5) Simulation of some real systems encountered in IT systems
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Odevler ve Projeler

(Homework & Projects)

5 Proje

5 Projects

Laboratuar
Uygulamalar

(Laboratory Work)

Bilgisayar Kullanimi

Cok sayida 6rnek program dersler sirasinda kismen yazilacak ve sonuglar1 gézlemlenecektir.
Derste projektdr kullanim1 gerekli olacaktir. Ders diginda, projelerin gergeklestirilmesi igin

(Computer Use) MATLAB programinin kullanim1 ngoriilmektedir.
Several example programs will be partially written and executed in the lectures. A projector
will be necessary. For the project assignments, students will be epected to use MATLAB
software.

Diger Uygulamalar -

(Other Activities) -

Basar1 Degerlendirme
Sistemi

(Assessment Criteria)

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

Y1l i¢i Siavlan - -
(Midterm Exams)

Kisa Smavlar - R
(Quizzes)

Odevler - _
(Homework)

Projeler 5 60
(Projects)

Dénem Odevi/Projesi - R
(Term Paper/Project)

Laboratuar Uygulamasi - -
(Laboratory Work)

Diger Uygulamalar - -
(Other Activities)

Final Simav1 1 40
(Final Exam)




DERS PLANI

Dersin
Hafta Konular Ciktilan

1 Giris, olasilik teorisi 6zeti, onemli dagilimlar, hafizasizlik 6zelligi 1

2 Rassal siire¢ler 6zeti, Markov 6zelligi, yenilenir siirecler, bagimsiz artish siiregler, Poisson 1
siireci, Markov zincirleri

3 Sozde-rasgele say1 iiretimi, tekdiize dagilimli rasgele say: tiretimi, diger dagilimlarin tiiretilmesi | 2

4 Olay tabanli ve zaman dilimi tabanli Poisson olay iiretimi, PASTA 6zelligi, zaman-tiirdes 2,3
olmayan Poisson olay iiretimi

5 Benzetim eniyileme, 1si1nma siireleri, gilivenilirlik araliklari 4

6 M/M/1, M/M/k, M/D/1 sistemleri, benzetim ve basarim Olgiitleri (istatistikleri) 3,4

7 M/M/k/k sistemi, Erlang-B ve C formiilleri ve hesaplama yontemleri 3,4

8 M/M/k/k/N system, Engset formiilii ve hesaplama yontemleri 3,4

9 Kuyruklama tiirleri: Ik gelen éncelikli, son gelen dncelikli, islemci paylagimi, sira devretmeli ve |3, 4
devretmesiz Oncelik kuyruklar

10 Sabirsizlik modelleri, kuyruga girmeme ve kuyrugu terkeden sabirsizlik modelleri, toplu varis 3,4
sistemleri

11 Markov kiplemeli Poisson siireci (MMPP), Markov varis siireci (MAP), MAP/M/1 sistemi 3,4

12 Faz-tipi servis dagilimlari, hiper-iistel, hipo-iistel ve Erlang dagiliml1 servis zamanlari, 3,4
MAP/PH/1, MAP/Hk/1, MAP/Ek/1 sistemleri

13 Normal ve zaman-dilimli Aloha sistemleri 4,5

14 Internet trafik karakterizasyonu, yonlendirici/ag anahtar1 benzetimi 4,5

COURSE PLAN
Course
Weeks Topics Qutcomes

1 Introduction, review of probability theory, important distributions, memoryless property 1

2 Review of random processes, Markov property, renewal processes, independent increments, 1
Poisson process, Markov chains

3 Pseudo-random number generation, uniform random variable generation, other distributions 2
from uniform random variables

4 Event-based and time-slot based generation of Poisson arrival Events, PASTA property, non- 2,3
homogeneous Poisson process

5 Simulation optimization, warm-up periods, confidence intervals 4

6 M/M/1, M/M/k, M/D/1 systems, simulation and performance measures (statistics) 3,4

7 M/M/k/k system, Erlang-B and C formulas, their computation 3,4

8 M/M/k/k/N system, Engset formula and its computation 3,4

9 Queueing disciplines: FCFS, LCFS, processor sharing (PS), priority queue with or without 3,4
preemption

10 Impatience models, queues with reneging and balking, systems with batch arrivals 3,4

11 Markov modulated Poisson process (MMPP), Markovian arrival process (MAP), MAP/M/1 3,4
system

12 Phase-type service times, hyper-exponential, hypo-exponential, Erlang distributed service 3,4
times, MAP/PH/1, MAP/Hk/1, MAP/Ek/1 systems

13 Aloha systems (ordinary and slotted) 4,5

14 Internet traffic characterization, router/switch simulation 4,5




Dersin Bilisim Uygulamalan Yiiksek Lisans Programiyla iliskisi

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

Katki
Seviyesi

1

2

Lisans diizeyi yeterliliklerine dayal1 olarak, Bilisim Uygulamalar: alaninda bilgilerini uzmanlik
diizeyinde gelistirebilme ve derinlestirebilme (yeterli bilgi birikimi) (bilgi).

ii.

Bilisim Uygulamalari alaniin iligkili oldugu disiplinler arasi etkilesimi kavrayabilme (bilgi).

iii.

Bilisim Uygulamalar1 alaninda edindigi uzmanlik diizeyindeki kuramsal ve uygulamali bilgileri
kullanabilme (beceri).

iv.

Bilisim Uygulamalar1 alaninda edindigi bilgileri farkli disiplin alanlarindan gelen bilgilerle
biitiinlestirerek yorumlayabilme ve yeni bilgiler olusturabilme (beceri).

Bilisim Uygulamalar: alani ile ilgili karsilasilan sorunlar arastirma yontemlerini kullanarak
¢oziimleyebilme (beceri).

vi.

Bilisim Uygulamalar1 alani ile ilgili uzmanlik gerektiren bir ¢caligmay1 bagimsiz olarak
yiiriitebilme (Bagimsiz Caligabilme ve Sorumluluk Alabilme Yetkinligi).

vii.

Bilisim Uygulamalar1 alani ile ilgili uygulamalarda karsilasilan ve dngoriilemeyen karmagsik
sorunlarin ¢ézlimii i¢in yeni stratejik yaklagimlar gelistirebilme ve sorumluluk alarak ¢éziim
iiretebilme (Bagimsiz Caligabilme ve Sorumluluk Alabilme Yetkinligi).

viii.

Bilisim Uygulamalari alani ile ilgili sorunlarin ¢ézlimlenmesini gerektiren ortamlarda liderlik
yapabilme (Bagimsiz Caligabilme ve Sorumluluk Alabilme Yetkinligi).

ix.

Bilisim Uygulamalar1 alaninda edindigi uzmanlik diizeyindeki bilgi ve becerileri elestirel bir
yaklagimla degerlendirebilme ve dgrenmesini yonlendirebilme (Ogrenme Yetkinligi).

Bilisim Uygulamalar1 alanindaki giincel gelismeleri ve kendi ¢aligmalarini, nicel ve nitel veriler
ile destekleyerek, alanindaki ve alan disindaki gruplara, yazili, sozlii ve gorsel olarak sistemli
bigimde Tiirkce ve/veya ingilizce olarak aktarabilme (iletisim ve Sosyal Yetkinlik).

xi.

Sosyal iligkileri ve bu iligkileri yonlendiren normlar elestirel bir bakis acis1 ile inceleyebilme,
gelistirebilme ve gerektiginde degistirmek iizere harekete gecebilme (iletisim ve Sosyal
Yetkinlik).

xii.

Bilisim Uygulamalar1 alaninin gerektirdigi diizeyde bilgisayar yazilimi ile birlikte bilisim ve
iletisim teknolojilerini ileri diizeyde kullanabilme (iletisim ve Sosyal Yetkinlik).

xiii.

Bilisim Uygulamalar1 alani ile ilgili verilerin toplanmasi, yorumlanmasi, uygulanmasi ve
duyurulmasi1 asamalarinda toplumsal, bilimsel, kiiltiirel ve etik degerleri gozeterek denetleyebilme
ve bu degerleri 6gretebilme (Alana Ozgii Yetkinlik).

Xiv.

Bilisim Uygulamalari alan ile ilgili konularda strateji, politika ve uygulama planlar
gelistirebilme ve elde edilen sonuglari, kalite siirecleri gercevesinde degerlendirebilme (Alana
Ozgii Yetkinlik).

XV.

Bilisim Uygulamalar1 alaninda 6ziimsedikleri bilgiyi, problem ¢6zme ve/veya uygulama
becerilerini, disiplinler aras1 ¢alismalarda kullanabilme (Alana Ozgii Yetkinlik).

XVi.

Kendi ¢aligmalarini, Bilisim Uygulamalar1 alanindaki uluslararasi platformlarda, yazili, sozlii

ve/veya gorsel olarak aktarabilme (Alana 6zgii yetkinlik).

1: Az, 2. Kismi, 3. Tam




Relationship between the Course and Applied Informatics Graduate (MS) Curriculum

Program Outcomes

Level of

Contribution

1

2

3

Developing and intensifying knowledge in Applied Informatics area, based upon the
competency in the undergraduate level (sufficient knowledge) (knowledge).

X

ii.

Grasping the inter-disciplinary interaction related to Applied Informatics area (knowledge).

iii.

The ability to use the expert-level theoretical and practical knowledge acquired in Applied
Informatics area (skill).

iv.

Interpreting and forming new types of knowledge by combining the knowledge from Applied
Informatics area and the knowledge from various other disciplines (skill).

Solving the problems faced in Applied Informatics area by making use of the research methods
(skill).

vi.

The ability to carry out a specialist study related to Applied Informatics area independently
(Competence to work independently and take responsibility).

vii.

Developing new strategic approaches to solve the unforeseen and complex problems arising in
the practical processes of Applied Informatics area and coming up with solutions while taking
responsibility (Competence to work independently and take responsibility).

viii.

Fulfilling the leader role in the environments where solutions are sought for the problems
related to Applied Informatics area (Competence to work independently and take
responsibility)

ix.

Assessing the specialist knowledge and skill gained through the study with a critical view and
directing one’s own learning process (Learning Competence).

Systematically transferring the current developments in Applied Informatics area and one’s
own work to other groups in and out of Applied Informatics area; in written, oral and visual
forms in Turkish and/or English (Communication and Social Competency).

xi.

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

xii.

Using the computer software together with the information and communication technologies
efficiently and according to the needs of Applied Informatics area (Communication and Social
Competency).

xiii.

Paying regard to social, scientific, cultural and ethical values while collecting, interpreting,
practicing and announcing processes of Applied Informatics area related data and the ability to
teach these values to others (Area Specific Competency).

Xiv.

Developing strategy, policy and application plans concerning the subjects related to Applied
Informatics area and the ability to evaluate the end results of these plans within the frame of
quality processes (Area Specific Competency).

XV.

Using the knowledge and the skills for problem solving and/or application (which are processed
within the area) in inter-disciplinary studies (Area Specific Competency).

XVi.

The ability to present one’s own work within the international Applied Informatics
environments orally, visually and in written forms (Area Specific Competency).

1: Little, 2. Partial, 3. Full
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