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Course description  

Goal:  In the course, students learn the principles and implementation of relational 

database management, the process of database design and modern data 

management methods. During the course, students will gain insights into the 

world of non-relational database management and Big Data, and will become 

familiar with the concepts, procedures and tools of NoSQL and Big Data data 

storage.  

Course description:  Relational data model, relational algebra, RDBMS architecture, logical and 

physical data model, database design, normal forms. Database management in 

Oracle environment database instances, memory structures, transactions. 

Execution planning, optimization, SQL tuning. Index structures, join methods. 

NoSQL database types and their operation, their relation to Big Data systems. 

Understanding the use of MongoDB and Cassandra database management 

systems: basics, architecture, queries. Big data basics and the Hadoop 

framework. Apache Spark.  

  

Lecture schedule  

Education week  Topic  

1.  T: Introduction. Knowledge assessment. Relational database systems. L:Basic 

SQL exercises.  

2.  T: Data modelling, single-relationship data model. L: Multi-table queries.  

3.  T: Normal forms, dependencies, decomposition of relations. L: DDL, 

constraints.  

4.  T: Relational algebra, relational data model. L: DML, views.  

5.  T: Data storage, file organisation, indexes. L: Grouping functions (GROUP BY, 

HAVING statement parts).  

6.  T: Query processing, query optimization. L: Transaction handling.  

7.  T: Database tuning. Execution plan, access paths, indexes, join types, CBO 

statistics, selectivity, cost, materialization, pipelining. L: Execution plan 

analysis.  

8.  T: Database tuning. Execution plan, access paths, indexes, join types, CBO 

statistics, selectivity, cost, materialization, pipelining. L: Execution plan 

analysis.  

9.  T: NoSQL databases. Cassandra: concepts, architecture, queries. L: Cassandra in 

practice.  

10.  T: NoSQL databases. MongoDB: concepts, architecture, queries. L: MongoDB 

in practice.   

11.  T: Basics of Big data. Hadoop framework. L: Spark in practise.  

12.  T: Basics of Big data. Apache Spark. L: Spark in practise.  



13.  T: Test (theory + practise)  

14.  T: Test replacement  

Mid-term requirements  

Conditions for obtaining a 

mid-term grade/signature  

Students have to pass at least 51% in both tests (theory and practise).  

Assessment schedule  

Education week  Topic  

13.  Theory test, Lab test  

14.  Theory test replacement, Lab test replacement  

    

Method used to calculate the mid-term grade (to be filled out only for subjects with mid-term 

grades)  

The mid-term grade is determined by the sum of the points obtained in the tests.  

Type of the replacement  

Type of the replacement of 

written test/mid-term 

grade/signature  

Both tests can be replaced in the 14th week and at the beginning of the 

exam period.  

Type of the exam (to be filled out only for subjects with exams)  

  

Calculation of the exam mark (to be filled only for subjects with exams)  

  

Final grade calculation methods:  

0%   - 51%: failed (1)  

52% - 65%: satisfactory (2)  

66% - 75%: average (3)  

76% - 87%: good (4)  

88% - 100%: excellent (5)  
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