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9. Course learning outcomes:

The aim of the course is to give students a systematic theoretical and practical knowledge of the basic
principles and patterns in modern models and standards of large data sets, as well as to build
knowledge and skills for analysis and extraction of information from them.

Students who have completed their training in the discipline must acquire:

Basic knowledge of: the challenges of processing large data sets; Big Data and Big Data processing
technologies; methods and tools for distributed storing and processing of large data sets; Apache
Hadoop and related projects; MapReduce technology; Google's cloud platform.

Practical skills for: data processing methods; "supervised” and "unsupervised" learning methods;
discretization and clustering; Big Data analysis methods; extracting knowledge from streaming data;
interconnection analysis; working with large data sets with frequent sets of elements.

Competencies: After successful completion of the course students should be able to: know the basic
tasks and principles of working with large data sets and distributed DBMS; use algorithms and tools
to extract patterns from large data sets.

10. Teaching methods:

Teaching methods: the course "Large Data Sets Management Systems" is conducted in the fifth
semester, according to the current curriculum through lectures grouped by one lesson per week for
15 weeks and practical exercises grouped by two lessons weekly for 15 weeks.

Project-based learning: From the lectures the students get acquainted sequentially with the provided
material. The study material is illustrated with examples and applications that facilitate the work of
students in the exercises. The practical exercises are conducted in a computer room. Before each
practical lesson, students are informed about the need for preliminary preparation on the topic.

11. Prerequisites:

Students should have prior knowledge in the disciplines: Fundamentals of Programming, Engineering
Mathematics 2, Fundamentals of Operating Systems, Databases, Programming Workshop, Operating
Systems Workshop, Algorithms and Data Structures, Digital Economics.

Courses using the discipline are: Design of secure applications, Workshop on Design of secure
applications, Serverless computing, Geographic information systems.

12. Course contents:

The course focuses on: Basic data types. Big Data - definition, phases of the life cycle of Big Data.
Big Data storing and management systems - Haddop, Cloudera, MongoDB, Talend. Software tools
for processing Big Data according to their purpose and performed functions. Key features of
MapReduce technology. Physical organization of MapReduce. Phases Map and Reduce. Google's
cloud platform. Data pretreatment methods. Dimension reduction and selection of characteristics.
“Supervised” learning. Construction of a classification tree structure. Bayesian networks. Sampling
of streaming data. “Unsupervised” learning. Clustering. Basic clustering strategies. Hierarchical
clustering in Euclidean and non-Euclidean spaces. Efficiency. Clustering using the K-MEANS and
CURE algorithms. Big Data analysis methods. Detection of similar items. Search by the nearest
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neighbor method. Measures for distances. Euclidean, Jacquard and Heming distances. Extracting
knowledge from streaming data. Filtering. Estimates. Relationship analysis. Page rank. Park, Chen
and Yu algorithm, multistage algorithm and hashing algorithm. Basic algorithms for data analysis
with frequent sets of elements. Market basket model. Associative rules. Selection of a training set.
Working with associative rules. A-Priori algorithm.
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14. Assessment methods and criteria:

The course ends with an exam.

The final grade in the course is formed on the basis of an exam at the end of the semester. Students
have the rights to be exempted from the exam on the basis of successfully solving tasks from two
tests with a grade of not less than four on both controls.

15. Language of instruction: Bulgarian/English



