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9. Course learning outcomes:

The aim of the course "Database Management Systems" is to give students a systematic knowledge
of the study and practical mastery of methods for creating databases (DB) and the general principles
of their operation, theoretical and applied issues of modern database management systems (DBMS).
The course is practically oriented and introduces students to modern databases, logical and physical
organization of data, different models of data presentation, methods of access and information
retrieval in databases, the correspondence between the logical structure and the physical
organization of the database and SQL data management language.

10.Teaching methods:

The way of teaching is in a lecture and practical exercises, using multimedia.

11. Prerequisites:

Students should have an in-depth knowledge of database systems and operational systems.

12. Course contents:

Introduction to database management systems. Objectives of database systems; Data View;
Database Languages; Relational databases; Database design; Object-based and semi-structured
databases; Data and request storage; Transaction management; Database architecture; Users and
administrators; General structure; Historical overview of database systems.

Data models: Hierarchical, Network, Relational, Entity relationship, Object oriented. Basic building
blocks in data modeling; Business rules and how they affect database design; Development of basic
data models; Classification of data models by level of abstraction

Types of database management systems DBMS: Based on the used data model: Traditional:
relational, network, hierarchical; emerging: object-oriented, object-relational. Other classifications:
Single-user and multi-user. Centralized and distributed

Database system architectures: Centralized and client-server systems; Server system architectures;
Parallel systems; Distributed systems; Network types.

Transactions. Transaction concept; Transaction status; Simultaneous execution; execution of parts;
ability to recover; execution of isolation; definition of the transaction in SQL

Simple SQL Expressions Basic SELECT statement, Select all or specific columns, Operator
priority, Null concept, Alias, Concatenation. Duplicate rows, Restrict rows, Where clause,
Comparison operators, Operators Between, IN, Like, AND, OR, NOT, ORDER BY, Operator
priority

SQL functions: Single line functions, text functions, numeric functions (Round, Trunc, MOD), Date
processing functions, SYSDATE, Date arithmetic. Convert functions, Use the TO_CHAR function
with dates and numbers, Use the TO_NUMBER and TO_DATE functions, General functions -
NVL, NVL2, NULLIF, CASE conditional expressions, DECODE

Aggregation functions Grouping and aggregation in SQL, Aggregation operators, GROUP BY
function, HAVING clause
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JOIN - Display data from multiple tables, JOIN types, normal JOIN, USING, ON clauses, Apply

additional conditions to JOIN, SELFJOIN, NONEQUIJOINS, internal and external JOIN. LEFT

OUTER JOIN, RIGHT OUTER JOIN, FULL OUTER JOIN, Cartesian Product.

DML - data processing language: Operations Insert, Update, Delete, Truncate.

Database transactions: Concept of Start and End, Commit, Rollback

Database Objects: Table, Table Creation Expressions, Naming Rules, Data Types, Constraint

Concept - NOT NULL, Primary Key, Foreign Key, Unique Key, ALTER TABLE Expression,

Delete Table, VIEW, Index, SYNONYM, SEQUENCE
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14. Assessment methods and criteria:

The SQL course ends with an exam. The individual work and teamwork of students during lectures
and exercises are taken into account. The exam takes the form of a test.
The grade in the course is formed on the basis of a point system and the maximum number of points
that students can receive is 100. They are formed by the following activities:

e  First test during the semester - 20 points;

e Second test during the semester - 20 points;

e Participation in practical exercises - 20 points;

e Final test on the exam date - 40 points.
Tests can include open and closed questions.

4.5.2. Formation of the final assessment
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The formation of an assessment in the training course at each of the indicated stages, according to
the received points and their arrangement according to the six-point system is given in Table 1.

Table 1.
Number of Assessment According to the 6-point
points Scale System
0-20]| Fail 2 (F)

20 — 39| Fail 2 (FX)

40 — 49| Satisfactory 3.00 (E)

50 — 59 | Satisfactory 3.00 (D)

60 — 69 | Good 4.00 (C)

70 — 84 | Very good 5.00 (B)
85 — 100 | Excellent 6.00 (A)

15. Language of instruction: Bulgarian

16. Practice: The practical exercises are conducted in groups. The new knowledge is presented to
the students, who subsequently have the opportunity to develop and consolidate it through active
participation in the learning process. Students are assigned tasks that they perform independently on
computers on which a database is installed, as well as software for database queries. Then the
solutions of the tasks are discussed and so everyone has the opportunity to check their answers, to
correct and ask questions.



