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Database is a backbone an information system. There is a large variety of information systems,
therefore different types of database data models, query languages and architectures are needed.
In this course the following advanced data models are discussed:
- object database models;
- multidimensional database models;
- temporal database models;
- active database models;
- multimedia database models;
- deductive database models;
- intelligent database models.
In the course above-mentioned models are combined with well-known and very wide used
relational database models.
The course includes main groups of query languages used in advanced database systems, such as
SQL and its object and temporal extensions; multidimensional query languages for data
warehousing systems and artificial intelligence languages.
The course concerns also issues on information systems architecture for large variety of
possibilities to organize storing, searching and presenting data, information and knowledge:
different client/server architectures with application servers and web servers, distributed database
architectures and multibase architectures.
Databases are not only for data storage and retrieval, they can perform different algorithms to
provide needed information and knowledge. To illustrate this database capability deductive
databases, data mining, and intelligent databases are considered.
The main objectives of the course are to provide knowledge and/or skills in:
- the newest directions in databases data models;
- discovering advantages and disadvantages of database data models;
- handling advanced methods of data storage in different databases;
- recognizing and using searching possibilities in different databases;
- information searching in different databases;
- retrieving knowledge from different databases;
- recognizing, designing, and using different database systems architectures and their possibilities;
- using database systems evaluation criteria.
Theoretical work is combined with practical assignments: designing different databases structures,
realizations of examples for data searching algorithms, realization of examples for data mining
algorithms and working with commercial and prototype advanced database systems.
IBM Academic Innitiative materials
https://www.ibm.com/developerworks/university/courseware/;
C.J. Date An Introduction to Database Systems, 8th ed, Addison Wiley, 2004.
W.H. Inmon Building Data Warehouse, 3rd ed., John Wiley and Sons, 2002.
Basic knowledge in databases

Course outline
Theme
Universal database systems: relational and object-relational databases.
Temporal database systems: conceptual and logical models.
Data retrieval form temporal database systems.
Spatial database systems: conceptual and logical models.
Data retrieval from spatial databases.
Active database systems: active rules and their implementation.
Deductive database systems: use of rules in database.
Multidimensional database systems: conceptual and logical models.
Database systems for semi-structured data: conceptual models and logical models.
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Learning outcomes and assessment
Learning outcomes
Master different types of universal database extensions, their logical models.
Can design universal, temporal, spatial, deductive, multidimensional, and semi-structured database
systems.
Know how to ensure data quality.
Study subject structure
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Assessment methods
Questions at the final examination.
Accomplished laboratory assignments,
examination questions.
Questions at the final examination.
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