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|Dersin icerigi
I(Course Description)

30-60 kelime arasi

Cizge madenciligi ve analitigi i¢in farkli yontem ve teknikler. Farkli baglamlar icin ¢izge veri
madenciligi teknikleri. Cizge analiz teknikleri gerektiren uygulamalar. Ger¢ek diinya problemleri
icin ¢izge madenciligi tasarimlari. R programlama dili.

Different methods and techniques for graph mining and analytics. Graph data mining techniques
in different contexts. Applications of graph analytic techniques. Efficient and effective graph
mining solutions for different real world problems. R programming language.

Dersin Amaci
(Course Objectives)

Maddeler halinde 2-5
adet

1) Pratik problemleri ¢6zmek i¢in giincel ¢izge veri madenciligi yazilimlarini kullanabilme.
2) Cizge verilerini analiz etmek i¢in gerekli temel ve ileri kavramlar ve teknikleri kavrayabilme.

3) Farkli ¢izge veri madenciligi tekniklerinin zorluklari ve kisitlamalari hakkinda fikir sahibi
olma.

1) Develop skills of using recent graph data mining software for solving practical problems.
2) Understanding the basic and advanced concepts and techniques required to analyze graph data.
3) Gain insight into the challenges and limitations of different graph data mining techniques.

Dersin Ogrenme
Ciktilar

(Course Learning
Outcomes)

Maddeler halinde 4-9
adet

Dersi basariyla tamamlayan 6grenciler asagidaki konulari 6grenmis olurlar:

1) Cizge madenciligi ve analitigi i¢gin farkli yontem ve teknikler

2) Cizge veri madenciligi tekniklerini farkli baglamlarda uygulamanin avantaj ve dezavantajlarini
elestirel bir yaklagimla analiz edebilme.

3) Cizge analiz teknikleri gerektiren uygulamalarin farkinda olunmasi.

4) Farkli gergek diinya problemleri i¢in etkili ¢izge madenciligi ¢ozlimleri tasarlama

5) Giincel ¢izge veri madenciligi yazilimi olan R programlama dilinde yetkinlik.

Students who pass the course knows:

1) Knowledge of different methods and techniques for graph mining and analytics

2) Be able to critically analyze the pros and cons of applying graph data mining techniques in
different contexts.

3) Be aware of the applications that require such graph analytic technigues.

4) Demonstrate capacity to design efficient and effective graph mining solutions for different real
world problems.

5) Be proficient with recent graph data mining software R programming language.
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|Odevler ve Projeler

I(Homework & Projects)

[Laboratuvar
Uygulamalarn

I(Laboratory Work)

Bilgisayar Kullanim

I(Computer Use)

R Programlama Dili

R Programming Language

Diger Uygulamalar

|(Other Activities)

Basar1 Degerlendirme
Sistemi

I(Assessment Criteria)

Faaliyetler Adedi*
(Activities) (Quantity)

Degerlendirmedeki Katkisi, %
(Effects on Grading, %)

Y1l i¢i Sinavlan 1 %30

(Midterm Exams)

Kisa Sinavlar 1 %10

(Quizzes)

|Odevier - -
(Homework)

Projeler 1 %20

(Projects)

Donem Odevi/Projesi - _
(Term Paper/Project)

Laboratuvar Uygulamasi - -
(Laboratory Work)

Diger Uygulamalar - -
(Other Activities)

Final Sinavi 1 %40

(Final Exam)

*Yukarida Belirtilen Sayilar Minimum Olup Yerine Getirilmesi Zorunludur.




DERS PLANI

Dersin
Hafta Konular Ciktilan
1 [Cizge Teorisi ve Uygulamalari 3
2 |Rroili 5
3 [Cekirdek islevleri 1
4 Baglant1 Analizi 1
5 ICizge Uzerindeki Yakinlik Olgiitleri 1
6 Sik Alt-Cizge Madenciligi 1
7 Kiime analizi 1
8 Siniflandirma 1
9 [Boyut Azaltma 1
10 ICizgeye Dayali Anomali Tespiti 1
11 ICizge Madenciligi i¢in Performans Metrikleri 2
12 IParaIeI Cizge Madenciligi - 1 1
13 [Paralel Cizge Madenciligi — 2 4
14 ICizge Teorisi alanindaki ileri uygulamalarin tartigilmasi 4
COURSE PLAN
Course
Weeks Topics Outcomes
1 |Graph Theory and its applications 3
2 |R Language 5
3 |Kernel Functions 1
4 |Link Analysis 1
5 |Graph-based Proximity Measures 1
6  [Frequent Subgraph Mining 1
7 |Cluster Analysis 1
8 [Classification 1
9  [|Dimensionality Reduction 1
10 |Graph-based Anomaly Detection 1
11 |Performance Metrics for Graph Mining Tasks 2
12 [Parallel Graph Mining-1 1
13 [Parallel Graph Mining-2 4
14 |Discussi0n of advanced applications in Graph Theory 4




Dersin Bilgisayar Bilimleri Yiiksek Lisans Programyla fliskisi

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

Katki

Seviyesi

1

2 |3

Lisans diizeyi yeterliliklerine dayali olarak, Bilgisayar Bilimleri alaninda bilgilerini uzmanlik
diizeyinde gelistirebilme ve derinlestirebilme (yeterli bilgi birikimi) (bilgi).

Bilgisayar Bilimleri alaninin iligkili oldugu disiplinler aras etkilesimi kavrayabilme (bilgi).

Bilgisayar Bilimleri alaninda edindigi uzmanlik diizeyindeki kuramsal ve uygulamali bilgileri
Jkullanabilme (beceri).

Bilgisayar Bilimleri alaninda edindigi bilgileri farkli disiplin alanlarindan gelen bilgilerle
iitlinlestirerek yorumlayabilme ve yeni bilgiler olusturabilme (beceri).

Bilgisayar Bilimleri alani ile ilgili karsilasilan sorunlar1 arastirma yontemlerini kullanarak
coziimleyebilme (beceri).

Vi.

Bilgisayar Bilimleri alani ile ilgili uzmanlik gerektiren bir ¢alismay1 bagimsiz olarak yiiriitebilme
I(Bagimsiz Caligabilme ve Sorumluluk Alabilme Yetkinligi).

Vii.

Bilgisayar Bilimleri alani ile ilgili uygulamalarda karsilasilan ve 6ngoriilemeyen karmasik
Isorunlarm ¢Oziimii i¢in yeni stratejik yaklasimlar gelistirebilme ve sorumluluk alarak ¢6ziim
iiretebilme (Bagimsiz Caligabilme ve Sorumluluk Alabilme Yetkinligi).

viii.

Bilgisayar Bilimleri alan ile ilgili sorunlarin ¢6ziimlenmesini gerektiren ortamlarda liderlik
yapabilme (Bagimsiz Caligabilme ve Sorumluluk Alabilme Yetkinligi).

Bilgisayar Bilimleri alaninda edindigi uzmanlik diizeyindeki bilgi ve becerileri elestirel bir
yaklagimla degerlendirebilme ve 6grenmesini yonlendirebilme (Ogrenme Yetkinligi).

Bilgisayar Bilimleri alanindaki giincel gelismeleri ve kendi ¢aligmalarini, nicel ve nitel veriler ile
destekleyerek, alamindaki ve alan disindaki gruplara, yazili, sozlii ve gorsel olarak sistemli bi¢imde
Tiirkce ve/veya Ingilizce olarak aktarabilme (Iletisim ve Sosyal Yetkinlik).

Xi.

Sosyal iligkileri ve bu iliskileri yonlendiren normlari elestirel bir bakis agisi ile inceleyebilme,

Xii.

Bilgisayar Bilimleri alanimin gerektirdigi diizeyde bilgisayar yazilimi ile birlikte bilisim ve iletisim

gelistirebilme ve gerektiginde degistirmek iizere harekete gecebilme (lletisim ve Sosyal Yetkinlik).
Iteknoloj ilerini ileri diizeyde kullanabilme (iletisim ve Sosyal Yetkinlik).

Xiil.

Bilgisayar Bilimleri alani ile ilgili verilerin toplanmasi, yorumlanmasi, uygulanmasi ve duyurulmasi
Jasamalarinda toplumsal, bilimsel, kiiltiirel ve etik degerleri gozeterek denetleyebilme ve bu
degerleri 6gretebilme (Alana Ozgii Yetkinlik).

Xiv.

Bilgisayar Bilimleri alan ile ilgili konularda strateji, politika ve uygulama planlar1 gelistirebilme ve
Jelde edilen sonuglar, kalite siiregleri gergevesinde degerlendirebilme (Alana Ozgii Yetkinlik).

XV.

Bilgisayar Bilimleri alaninda 6ziimsedikleri bilgiyi, problem ¢6zme ve/veya uygulama becerilerini,
disiplinler arasi ¢alismalarda kullanabilme (Alana Ozgii Yetkinlik).

XVi.

Kendi ¢alismalarini, Bilgisayar Bilimleri alanindaki uluslararasi platformlarda, yazili, s6zlii

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

1: Az, 2. Kismi, 3. Tam




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

Program Outcomes

Level of
Contribution

1 2 3

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

|Grasping the inter-disciplinary interaction related to Computer Science area (knowledge).

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

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

Solving the problems faced in Computer Science area by making use of the research methods
J(skill).

Vi.

The ability to carry out a specialist study related to Computer Science area independently
I(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 Computer Science 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 Computer Science area (Competence to work independently and take responsibility)

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 Computer Science area and one’s own
work to other groups in and out of Computer Science 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).

Xil.

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

Xiii.

Paying regard to social, scientific, cultural and ethical values while collecting, interpreting,
practicing and announcing processes of Computer Science 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 Computer
Science 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 Computer Science environments
orally, visually and in written forms (Area Specific Competency).

1: Little, 2. Partial, 3. Full
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