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Dersin Ad1 Course Name
Hesaplamah Bilim ve Miihendislik’te Veri Y6netimi Data Management in Computational Science and Engineering
Ders Seviyesi
Kodu Yariyih Kredisi AKTS Kredisi (Course Level)
(Code) (Semester) (Local Credits) (ECTS Credits)
HBMS8XXE Gliz/Bahar 3+0 (Kredisiz) 7.5 Yiiksek Lisans/Doktora
(Fall/Spring) (Master/Ph.D.)

Lisansiistii Program
(Graduate Program)

Hesaplamali Bilim ve Miihendislik Yiiksek Lisans ve Doktora Programi
(Computational Science and Engineering Masters and PhD Programme)

Dersin Tiirii
(Course Type)

Hazirlik Dersin Dili Ingilizce/Tiirkge
(Preparatory) (Course Language) (English/Turkish)

Dersin icerigi
(Course Description)

30-60 kelime arasti

Bilimsel veri yonetimine giris, Verinin temelleri, Verinin tammlanmasi, Veri gosterimi, Iliskisel veri
sistemlerine giris, Taswnabilir veri tipleri, Ara deger kestirimi, Veri doniisiimii ve analizi, Biiyiik veri
setlerinin islenmesi ve yonetimi, Bilimsel veri ve ontolojiler

Introduction to scientific data management, Fundamentals about data, Describing datasets, Data
representation, Introduction to relational databases, Portable data formats, Data interpolation, Data
transformation and analysis, Processing and managing large datasets, Scientific data and ontologies

Dersin Amaci
(Course Objectives)

Maddeler halinde 2-5 adet

1. Ogrenciye bilimsel veri ve yonetimi ile ilgili temelleri 6gretmek

2. Farkl veri tiplerinin gosterimi i¢in kullamlabilecek veri yapilarin 6gretmek

3. Biiyiik veri setlerinin islenmesi ve yonetilmesi ile ilgili detayh bilgi vermek

4. Veri, onveri ve koken bilgisi gibi veri ile iligkili kavramlari tamtmak

5. Bilgi paylasimi ve kavramlar ile ilgili bilgi kazandirmak

1. To give the student a basic understanding of scientific data and management

2. To give the student a basic understanding of scientific data types to represent data

3. To give the student detailed information about processing and managing large datasets
4. To introduce the concepts of data, metadata and provenance information

5. To gain intermediate level knowledge and skills in the field of knowledge sharing

Dersin Ogrenme
Ciktilar

(Course Learning
Outcomes)

Maddeler halinde 4-9 adet

Bu dersi bagariyla tamamlayan yiiksek lisans/doktora dgrencileri asagidaki konularda bilgi, beceri ve
yetkinlik kazanirlar;

Bilimsel veri ve yonetimi hakkinda temel bilgi edinmesi

Bilimsel veri gosterimi teknikleri hakkinda bilgi sahibi olmasi

fliskili veri tabanlarinin tasarimi ve gelistirilmesini uygulayarak 6grenmesi
Tasinabilir veri tiplerinin temel yapisi ve isleyisi hakkinda bilgi

Biiytik veri setlerinin iglenmesi ve yonetimi araclarinin taninmasi ve 6grenilmesi
Bilgi paylasimi ve ontolojiler ile ilgili temel bilgi

1

2

3

4

5. Bilimsel veri isleme, dontisiimii ve analizi alanlarinda bilgi ve tecriibe kazanma
6

7

M.

Sc./Ph.D. students who successfully pass this course gain knowledge, skill and competency in the
following subjects;

To gain a background on basic definitions in scientific data and management

To gain a background on scientific data representation

Understand design of relational database systems

To gain a background on design and functioning of portable data formats

Be able to process, transform and analyze scientific data

Get to know and learn the various tools/libraries used for processing and managing large datasets
To gain a background on knowledge sharing and ontologies
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Kaynaklar
(References)

En onemli 5 adedini belirtiniz

1. Shoshani, A. ve Rotem, D., 2009. Scientific Data Management: Challenges,
Technology, and Deployment, Chapman and Hall/CRC, 590 pp

2. Allemang, D., ve Hendler, J., 2011. Semantic Web for the Working Ontologist,
Second Edition: Effective Modeling in RDFS and OWL, Morgan Kaufmann

W

Wes McKinney, 2013. Python for Data Analysis, O’Reilly, 470 pp
Miner, D. ve Shook, A., 2012. MapReduce Design Patterns, O’Reilly,, 251 pp.

5. Holmes, A., 2012, Hadoop In Practice, Manning Publications, 536 pp.

Odevler ve Projeler

(Homework & Projects)

5 Odev

5 Homeworks

Laboratuar Uygulamalar:

(Laboratory Work)

Bilgisayar Kullanimi

(Computer Use)

Linux i§letim Sistemi, Python, netCDF, HDF, MySQL, Hadoop, RDF, OWL,

Protege

Linux Operating System, Python, netCDF, HDF, MySQL, Hadoop, RDF, OWL,

Protege
Diger Uygulamalar
(Other Activities)
Basar1 Degerlendirme Faaliyetler Adedi* Degerlendirmedeki Katkisi, %
Sistemi (Activities) (Quantity) (Effects on Grading, %)
Y1l ici Smavlan 1 30
(Assessment Criteria) (Midterm Exams)
Kisa Sinavlar 0 0
(Quizzes)
Odevler 5 30
(Homework)
Projeler 0 0
(Projects)
Dénem Odevi/Projesi 0 0
(Term Paper/Project)
Laboratuar Uygulamasi 0 0
(Laboratory Work)
Diger Uygulamalar 0 0
(Other Activities)
Final Sinav1 1 40

(Final Exam)

DERS PLANI




Dersin
Hafta Konular Ciktilan
1 Bilimsel Veri Yonetimine Giris (veri yasam dongiisii, temel kavramlar) 1
2 Verinin Temelleri (bigim, 6lcek, tip, yapisal ve yapisal olmayan veri tipleri ve veri modelleri) 1,2
3 Verinin Tanimlanmas: (6nveri tipleri ve standartlar, koken bilgisi, toplanmasi, arag ve standartlar) 1,2
4 Veri Gosterimi (veri yapilar1 — noktasal, 6rgii, orgii tipleri) 1,2
5 fliskisel Veri Tabanlarina Giris (iliskisel veri modeli ve tasarlanmasi, veri yonetim sistemleri, 2,3
MySQL)
Tasinabilir Veri Tipleri I (netCDF ve yapisi, 6zellikler, 6nveri ve sikistirma teknikleri) 1,2,4
7 Tasinabilir Veri Tipleri I (HDF ve yapisi, gruplar, 6zellikler, sikistirma ve netCDF-HDF 1,2,4
doniistimleri)
8 Veri I¢ Degerlendirme (1/2 ve 3 boyutta veri i¢ degerlendirme, i¢ degerlendirme tipleri — Spline, 2,5
Bilinear, Bicubic, Komsu-Noktalar ve Korunumlu)
9 Veri Doniistimii ve Analizi (temel kavramlar — ortalama, fark, RMSE, baglhlik, bilimsel verinin 2,5
islenmesi icin cesitli araclar — CDO, NCO, ESMP vb.)
10 Biiyiik Veri Setlerinin islenmesi ve Yénetilmesi I (veri yoénetim asamalar1 ve havuzu, veri 1,2,6
yonetim sistemleri — OpenDAP, Thredds vb.)
11 Biiyiik Veri Setlerinin islenmesi ve Yonetilmesi IT (MapReduce sistemi ve temel kavramlar, Map 1,2,5,6
ve Reduce operasyonlar)
12 Biiyiik Veri Setlerinin islenmesi ve Yonetilmesi I1I (Hadoop, temel elemanlar, Hadoop dagitik 1,2,5,6
dosya sistemi — HDFS, Hadoop I/0O)
13 Biiyiik Veri Setlerinin Islenmesi ve Yénetilmesi IV (Hadoop ile MapReduce ugulamast 1,2,5,6
gelistirme, Hadoop kiime kurulumu)
14 Bilimsel Veri ve Ontoloji (semantik web, temel tanimlar, ontoloji tanimlama ve araglar - Protege, 7
ontoloji dilleri — RDF, QWL, SparQL)
COURSE PLAN
Course
Weeks Topics Outcomes
1 Introduction to Scientific Data Management (data lifecycle, basic concepts) 1
2 Fundamentals about Data (forms, scales, types, structured and unstructured data and models) 1,2
3 Describing Datasets (metadata types and standards, data provenance, collection mechanisms, 1,2
tools and standards)
4 Data Representation (data structures — point, gridded etc., grid/discretization types) 1,2
5 Introduction to Relational Databases (The relational data model and design, database 2,3
management systems, MySQL)
6 Portable Data Formats I (netCDF, structure, attributes, metadata and compression techniques) 1,2,4
7 Portable Data Formats II (HDF, structure, groups, attributes, compression and conversion 1,2,4
between netCDF and HDF)
8 Data Interpolation (Interpolation in 1D/2D and 3D, types — Splines, Bilinear, Bicubic, 2,5
Nearest-Negihbor and Conservative)
9 Data Transformation and Analysis (basic concepts - average, bias, RMSE, correlation, tools to 2,5
process scientific data - CDO, NCO, ESMP etc., )
10 Processing and Managing Large Datasets I (data management tasks and repositories, data 1,2,6
management systems — OpenDAP, Thredds etc.)
11 Processing and Managing Large Datasets II (MapReduce framework and basic concepts, Map 1,2,5,6
and Reduce operations)
12 Processing and Managing Large Datasets III (Hadoop ecosystem, key elements, Hadoop 1,2,5,6
Distributed Filesystem - HDFS, Hadoop 1/0)
13 Processing and Managing Large Datasets IV (Developing a MapReduce application with 1,2,5,6
Hadoop, setting up cluster)
14 Scientific Data and Ontologies (science and semantic web, basic definitions and tools — 7

Protege, ontology description languages - RDF, OWL etc.)




Dersin Hesaplamal Bilim ve Miihendislik Programyla iliskisi

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

Katk

Seviyesi

1

2

Lisans dlzeyi yeterliliklerine dayali olarak, Hesaplamali Bilim ve Muhendislik
Programindaki bilgilerini uzmanlk dizeyinde gelistirebilme ve
derinlestirebilme (yeterli bilgi birikimi) (bilgi).

X

ii.

Alaninin iliskili oldugu disiplinler arasi etkilesimi kavrayabilme (bilgi).

iii.

Alaninda edindigi uzmanhk diizeyindeki kuramsal ve uygulamali bilgileri
kullanabilme(beceryi).

iv.

Alaninda edindigi bilgileri farkli disiplin alanlarindan gelen bilgilerle
butlnlestirerek yorumlayabilme ve yeni bilgiler olusturabilme (beceri).

Alanini ile ilgili karsilasilan sorunlari arastirma yéntemlerini kullanarak
¢cO6zumleyebilme (beceri).

vi.

Alanini ile ilgili uzmanlik gerektiren bir calismay! bagimsiz olarak yUritebilme
(Bagimsiz Calisabilme ve Sorumluluk Alabilme Yetkinligi)

vii.

Alani ile ilgili uygulamalarda karsilasilan ve dngoérilemeyen karmasik
sorunlarin ¢6zUmu icin yeni stratejik yaklasimlar gelistirebilme ve sorumluluk
alarak ¢6zUm Uretebilme (Bagimsiz Calisabilme ve Sorumluluk Alabilme
Yetkinligi).

viii.

Alanindaki guincel gelismeleri ve kendi ¢calismalarini, nicel ve nitel veriler ile
destekleyerek, alanindaki ve alan disindaki gruplara, yazili, s6zlU ve gorsel
olarak sistemli bicimde aktarabilme (lletisim ve Sosyal Yetkinlik).

Bir yabanci dili en az Avrupa Dil Portféyu B2 genel dizeyinde kullanarak s6zlG
ve yazili ]
iletisim kurabilmek (lletisim ve Sosyal Yetkinlik).

Alaninin gerektirdigi diizeyde bilgisayar yazihmi ile birlikte bilisim ve iletisim
teknolojilerini ileri diizeyde kullanabilme (lletisim ve Sosyal Yetkinlik)

xi.

Alani ile ilgili verilerin toplanmasi, yorumlanmasi, uygulanmasi ve duyurulmasi
asamalarinda toplumsal, bilimsel, kiltlrel ve etik degerleri gézeterek
denetleyebilme ve bu degerleri 6gretebilme (Alana Ozgl Yetkinlik).

xii.

Alant ile ilgili konularda strateji, politika ve uygulama planlari gelistirebilme ve
elde edilen )

sonuclari, kalite strecleri cercevesinde degerlendirebilme (Alana Ozgli
Yetkinlik).

xiii.

Alaninda 6zumsedikleri bilgiyi, problem ¢6zme ve/veya uygulama becerilerini,
disiplinlerarasi calismalarda kullanabilme (Alana Ozgl Yetkinlik).

Xiv.

Hesaplamali Bilim ve Mihendislik Programinda, kendi calismalarini, alanindaki
uluslararasi platformlarda, yazili, s6zlu ve/veya gorsel olarak aktarabilme
(Alana 6zgu yetkinlik).

1: Az, 2. Kismi, 3. Tam




Relationship between the Course and Computational Science and Engineering Program

Level of
Program Outcomes Contribution
1 2 3
i. | Developing and intensifying knowledge in the Computational Science and X

Engineering program’s area, based upon the competency in the
undergraduate level (sufficient knowledge) (knowledge).

ii. | Grasping the inter-disciplinary interaction related to one’s area (knowledge).

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

iv. | Interpreting and forming new types of knowledge by combining the X
knowledge from the area and the knowledge from various other disciplines
(skill).

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

vi. | The ability to carry out a specialistic study related to one’s 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 one’'s area and coming up with
solutions while taking responsibility (Competence to work independently and
take responsibility).

viii. | Systematically transferring the current developments in the area and one’s
own work to other groups in and out of the area; in written, oral and visual
forms (Communication and Social Competency).

ix. | Proficiency in a foreign language -at least European Language Portfolio B2 X
Level- and

establishing written and oral communication with that language
(Communication and Social Competency).

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

xi. | Paying regard to social, scientific, cultural and ethical values during the X
collecting,

interpreting, practicing and announcing processes of the area related data
and the ability to teach these values to others (Area Specific Competency).

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

xiii. | 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).

xiv. | In the Computational Science and Engineering program, the ability to
present one’s own work within the international environments orally,
visually and in written forms (Area Specific Competency).

1: Little, 2. Partial, 3. Full

NOT-1: Ders ile ilgisi olmayan c¢iktilarin bos birakilmasi gerekmektedir.
NOT-2: Yukaridaki tabloda isaretlenen katki seviyeleri tiim programlar icin
minimum seviyelerdir. Ancak ilgili programin yapisina gore katki seviyeleri
artirilabilir.
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