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Dalyko (modulio) pavadinimas Kodas

Duomeny baziy projektavimas

Déstytojas (-ai) Padalinys (-iai)

Matematikos ir informatikos fakultetas
Duomeny mokslo ir skaitmeniniy technologijy institutas

Koordinuojantis: prof. dr. Povilas Treigys
Kitas (-i): prof. dr. Remigijus Paulavi¢ius

Studijy pakopa Dalyko (modulio) tipas
Pirmoji Pasirenkamasis
Igyvendinimo forma Vykdymo laikotarpis Vykdymo kalba (-0s)
Auditoriné 3 semestras Lietuviy / Angly

Reikalavimai studijuojanciajam

I3ankstiniai reikalavimai: Gretutiniai reikalavimai (jei yra):
Duomeny baziy valdymo sistemos; Algoritmai ir duomeny

struktiiros

Dalyko (modulio) apimtis Visas studento darbo kriivis Kontaktinio darbo valandos | Savarankis§ko darbo valandos

kreditais

5 133 64 69

Dalyko (modulio) tikslas: studiju programos ugdomos kompetencijos

Dalyko tikslas — siekiama, kad studentai i$siugdyty gebéjimus projektuoti ir kurti duomeny bazes, taikant duomeny baziy projektavimo
metodus ir kompiuterines vizualaus projektavimo priemones bei duomeny bazés modeliy kiirimo metodologijas. Formuoty duomeny baziy
projektavimo metodologijos taikymo praktinéje veikloje jguidZius. ISsiugdyty gebéjimus analizuoti vartotojy reikalavimus, kuriant duomeny
baziy projektus, pasitelkti informaciniy sistemy struktiirinius elementus, objektinio vizualaus projektavimo principus, nustatyti saugos

reikalavimus duomeny bazéms ir diegti duomeny saugos priemones.

Dalyko (modulio) studiju siekiniai

Studijy metodai Vertinimo metodai

Gebés spresti problemas, susijusias su duomeny baziy
struktiiros tinkinimu, taikyti duomeny saugos uztikrinimo
sprendimus, organizuoti ir planuoti duomeny baziy
atnaujinimo darbus.

Probleminis déstymas, pavyzdziy
analizé, praktinis darbas, savarankiskas
darbas.

Gebés paaiskinti esmines duomeny, duomeny baziy ir duomeny
baziy projektavimo sgvokas ir iSmanys jy taikymo sritis.

Gebés parinkti ir pritaikyti tinkama duomeny baziy projektavimo ir
igyvendinimo metodika bei vizualaus projektavimo priemones.

Probleminis déstymas, pavyzdziy
analizé, praktinis darbas, duomeny
bazés projekto kiirimas.

Egzaminas rastu (testas ir
praktiné uzduotis),
Kontrolinis (testas ir

Gebés apraSyti duomeny struktiiras vizualaus projektavimo
priemoniy pagalba, struktiiras jungti tarpusavyje uZtikrinant
dalykinés srities sarySius ir jgyvendinti projektinius sprendimus
pasirinktoje duomeny baziy valdymo sistemoje.

praktiné uzduotis),
Savarankisko darbo
pristatymas (raSto darbas ir
gynimas), Laboratoriniai
darbai (gynimas).

Probleminis déstymas, praktinis darbas,
programiniy jrankiy analizé, duomeny
bazés projekto rengimas.

Gebés projektuoti ir tinkinti dideliy duomeny saugykly struktiiras,
projektinius sprendimus pritaikyti nereliacinéms duomeny bazéms,
sprendimus jgyvendinti praktikoje.

Probleminis déstymas, pavyzdziy
analizé, programiniy jrankiy analize,
praktinis darbas, savarankiskas darbas.

Gebeés taikyti atvirkstinés inzinerijos metodus projektuojant
duomeny bazes ir informaciniy sistemy esamiems programiniams
sprendimams modifikuoti bei pakeitimams dokumentuoti.

Probleminis déstymas, pavyzdziy
analizé, programiniy jrankiy analizé
praktinis darbas, savarankiskas darbas.

Kontaktinio darbo valandos Savarankisky studijy laikas ir uzduotys
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Duomeny bazés samprata. Duomeny baziy 2 2 4 4 | Literattiros analizé.
technologijy raida. Duomeny baziy modeliy Pavyzdziy nagrinéjimas.
evoliucija.




Informacijos sistemy struktiira. Duomeny 2 3 5 4 | Pavyzdziy nagrinéjimas.
bazés vieta informacijos sistemoje. Vartotojy veiklos modeliy
Strateginis duomeny baziy planavimas. projektavimas, duomeny poreikio
Duomeny bazés kirimo-gyvavimo ciklas. DB analizé.
analizés ir projektavimo etapai.
Duomeny bazés vartotojy reikalavimy 4 4 8 8 |Pavyzdziy nagrinéjimas.
analizé. Verslo procesy analizé. Duomeny DB modeliavimas, remiantis
struktiiry analize. reikalavimy analize
Koncepcinis duomeny modelis. Esybiy ir 4 2 6 6 |Literattros analizé.
ry$iy modelis. Duotos dalykinés srities naudotojy
reikalavimy analizé. Esybiy ir rysiy
tarp jy identifikavimas.
Reliacinis duomeny bazés modelis. 4 3 7 6 | Pavyzdziy nagrinéjimas.
Duoto esybiy rysiy modelio
transformavimas j reliacinj DB
modelj.
Objektinis duomeny bazés modelis. 4 6 10 8 | Literattiros analizé.
Vizualaus projektavimo metodai. Unifikuota Pavyzdziy nagrinéjimas.
modeliavimo kalba (UML): objekty klasiy Programiniy jrankiy analizé.
modelis, seky diagramos, veiklos diagramos. UML kalba grindZziamo DB modelio
Objektinio projektavimo aplinkos. projektavimas.
Objektinis- reliacinis duomeny bazés 2 3 5 6 | PavyzdZiy nagrinéjimas.
modelis. Duoto esybiy ry$iy modelio
transformavimas j objektinj- reliacinj
model;.
Duomeny saugyklos. Duomeny saugyklos 3 3 6 4 | Literattros analizé.
duomeny modelis. Pavyzdziy nagrinéjimas Saugyklos
duomeny modelio kiirimas duotai
sriciai.
Evoliucinés duomeny baziy kiirimo 3 3 6 4 | Pavyzdziy nagrinéjimas.
metodikos. Duomeny bazés pertvarkymas, jo DB pertvarkymo planavimas ir
paskirtis ir budai. taikymas.
Duomeny pazeidziamumo ir rizikos 4 3 7 4 | Literatiiros analizé
nagrinéjimas. Duomeny baziy apsaugos Pavyzdziy nagrinéjimas. Galimy
priemongs. duomeny bazés naudotojy ir jy
privilegijy nustatymas. Rodiniy
projektavimas.
SavarankiSkas darbas ir pasiruoSimas 15 | Duomeny bazés semantinio, loginio
egzaminui. ir fizinio modelio kiirimas pasirinktai
dalykinei sriciai. Literatiros
kartojimas ir pasiruo§imas
egzaminui.
IS viso: 32 32 64 | 69
Vertinimo Svoris | Atsiskaitymo Vertinimo Kriterijai
strategija proc. |laikas
Kontrolinis darbas raSomas individualiai. Uzduotyje yra 10 klausimy ir praktiné
- uzduotis. Vertinama 10 baly sistemoje pagal atsakymy teisinguma ir originaluma.
Kontrolinis darbas 20| Semestro metu Atsakymy j klausimus vertinimas sudaro 60 % viso kontrolinio darbo vertinimo.
Kontrolinio darbo atsiskaitymas yra neprivalomas, kontrolinis darbas néra perraSomas
i§skyrus ligos atveji.
Atliekami 4 laboratoriniai darbai, kiekvienas darbas vertinamas 10 baly skaléje.
Laboratoriniai darbai ginami studenty grupeléje, déstytojo nustatytu laiku dalyvaujant
Laboratoriniai kiekvienam grupelés nariui. Suskirstyma j grupeles pateikia déstytojas. Nurodytu laiku
: 10 | Semestro metu . . - . L . X .
darbai gynime nedalyvaujant bent vienam grupelés nariui — vertinimo negauna visa grupele.
Darba gina déstytojo paskirtas destyteje-grupelés studentas, gautas gynimo jvertinimas
jraSomas visiems grupelés nariams. Laboratoriniy darby vertinimas yra neprivalomas.
Laboratoriniai darbai néra ginami papildomai, nebent ligos atveju.
SavarankiSko darbo vertinimg sudaro ataskaitos vertinimas — 50 % ir gynimas — 50 %.
Vertinama 10 baly skaléje uz parengty modeliy teisinguma ir originaluma.
Dvi paskutinés Savarankiskas darbas atsiskaitomas grupelémis. Suskirstyma j grupeles pateikia
Savarankisko darbo 30 akademiniy déstytojas. Nurodytu laiku gynime nedalyvaujant bent vienam grupelés nariui —
atsiskaitymas uzsiémimy vertinimo negauna visa grupelé. Darba gina déstytojo paskirtas déstyteje-grupelés
savaités studentas, gautas gynimo jvertinimas jraSomas visiems grupelés nariams. Skirstyma+
erupeles-sudaro-déstytojas—Grupelés recenzuoja viena kitos darbus, darbo gynimo metu
uzduoda klausimus. Savarankisko darbo gynimas néra privalomas, pakartotiniai
atsiskaitymai neorganizuojami, nebent ligos atveju.




Egzaminas 40

Egzaminy sesijos
metu

Egzaminas yra raSomas individualiai. Egzamino uzduotyje yra 10 klausimy ir praktiné
uzduotis. Vertinama 10 baly sistemoje pagal atsakymy teisinguma. Atsakymy j
klausimus vertinimas sudaro 60 % viso egzamino vertinimo. Egzamino laikymas yra
privalomas kiekvienam studentui. Egzamino perlaikymo metu studentai sprendzia testa
i§ 40 klausimy be praktinés uzduoties. Testo balas yra galutinis dalyko jvertinimas.
Dalyka atsiskaityti eksternu galimybés néra.

Autorius

Leidimo
metai

Pavadinimas

Periodinio leidinio
Nr. ar leidinio

Leidimo vieta ir leidykla ar
internetiné nuoroda

tomas
Privaloma literatira
Silberschatz A., Korth H.F., Database System Concepts, 7th . .
Sudarshan S. 2019 edition McGraw-Hill Education
Database Design for Mere Mortals:
Michael J Hernandez 2020 | 25th Anniversary Edition 4th Addison-Wesley Professional
Edition
Papildoma literatiira
Kroenke D.M., Auer D.J., . L. .
Vandenberg S.L., Yoder R.C. 2018 Database Processing, 15th edition Pearson Education
Informacijos sistemos ir duomeny
Seklvluckls., Vitolis, Gudas, Saulius, 2006 ba;ess 1pf0rmacuos sistemy ir Kaunas: Technologija
Gar$va, Gintautas reliaciniy duomeny baziy kiirimo
pagrindai
Informacinés sistemos: Duomeny
Dzemydiené, D.; Naujikiené R. 2004  |struktdros ir valdymas. Vadovélis MRU Leidybos centras

aukstosioms mokykloms




COURSE UNIT (MODULE) DESCRIPTION

Course Unit (Module) Title

Code

Database Design

Lecturer(s)

Department(s) where the Course Unit (Module) is Delivered

Coordinator: Prof. Dr. Povilas Treigys
Other(s): Prof. Dr. Remigijus Paulavicius

Faculty of Mathematics and Informatics
Institute of Data Science and Digital Technologies

Study Cycle

Type of the Course Unit (Module)

First

Optional

Mode of Delivery

Period when the Course Unit (Module) is

Delivered

Language(s) of Instruction

face-to-face 3rd semester

Lithuanian / English

Requirements for Students

Prerequisites:

Database Management Systems, Algorithms and Data Structures

Additional Requirements (if any):

Course (Module) Volume in
Credits

Total Student’s Workload

Contact Hours

Self-Study Hours

5 133

64

69

Purpose of the Course Unit (Module): Programme Competences to be Developed

The purpose of the course unit is to develop the abilities to design and create databases using the database design methods and computer-
based visual design tools, database modelling methodologies. Develop database design methodology for application in practice skills.
Raised capacity to analyse customer requirements, creating a database of projects, use of information system’s structural elements, object-
oriented visual design principles, and safety requirements for the databases, by implementing data security measures.

Learning Outcomes of the Course Unit (Module)

Teaching and Learning Methods

Assessment Methods

Ability to solve database customization problems, organize
and schedule database management activities, apply
security measures and solution.

Problem oriented teaching, practical
classes, analysis of examples, self-
dependent work.

Ability to explain the fundamental concepts of database
design and informatics engineering, thorough
understanding of application domain.

Ability to choose appropriate database design
methodology and design tools

Problem oriented teaching, practical
classes, analysis of examples, database
project design.

Written examination (test and
practical task), control work (test

Ability to decide on the design of structures and databases
by the application of visual design tools, develop data
structure relation and implement model onto selected
database management platform.

Problem oriented teaching, practical
classes, analysis of software tools,
database project design.

and practical task), Self-dependent
work presentation (written work
and defence), Classroom work
(defence).

Ability to design and implement software solutions, apply
optimal implementation tools.

Problem oriented teaching, analysis of
examples, analysis of software tools,
practical classes, self-dependent work.

Ability to apply reverse or re-engineering of database
methods for software functionality update and document
changes.

Problem oriented teaching, analysis of
examples, analysis of software tools,
practical classes, self-dependent work.

Self-Study Work: Time and
Contact Hours y_
Assignments
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Concept of the database. Database technology 5 2 4 4 Analysis of literature and
evolution. Evolution of database models. examples.




Structure of information systems. Database and .
. . . . Analysis of examples. Users
information system. Strategic database planning. - .
. . 2 3 5 4 activities modelling. Data
Database development life-cycle. DB analysis and . .
. requirements analysis.
design stages.
. . . Analysis of examples. Database
Database user requirements analysis. Business . .
. . 4 4 8 8 design according to the
process analysis. Analysis of data structures. . .
requirements analysis.
Analysis of user requirements
Conceptual database model. Entity and relationship 4 2 6 6 of the given subject area.
modelling. Identifying entities and
relations between them.
Analysis of examples.
Relational database model. 4 3 7 6 Given ent|ty.-re|at|onsh!p model
transformation to relational
database model.
Object-oriented database model. Visual design .
methods. Unified Modeling Language (UML): object Analysis of examples. Software
) \Ng tanguage 1 JViL): Ob) 4 6 10 8 |tools analysis, UML-based DB
class model, sequence diagrams, activity diagrams, .
. . . model design.
object design environments.
Analysis of examples. Given
ity-relationshi |
Object-relational database model. 2 3 5 6 entity-re atlf)ns 'P m.ode
transformation to object
relational database model.
. Analysis of examples.
Data warehouses. Data modeling for data .
A & 3 3 6 4 | Data warehouse modeling of
warehousing. . .
the given subject area.
. . . Analysis of examples, database
Evolutionary database design. Database refactoring. ve! . X p
. . 3 3 6 4 | refactoring planning and
Refactoring reasons and categories. L
application.
Analysis of examples.
Database security. Data vulnerability and risk 4 3 7 4 Identification of possible
studies. Database security measures. database users and their
privileges. Views usage.
Database semantic, logical and
Individual work assignment and preparation for the 15 physical model development
exam. for the selected subject area.
Exam.
Total | 32 32 64 69
Assessment Weight, % | Deadline Assessment Criteria
Strategy
The test is written individually. The assignment consists of 10 questions and a
. practical task. It is graded on a 10-point scale based on the correctness and originality
Control work 20 During the semester -
& of the answers. The answers to the questions account for 60% of the total test score.
The test is not mandatory, and it cannot be retaken except in the case of illness.
Four laboratory assignments are completed, each of which is graded on a 10-point
scale. Laboratory assignments are defended in small groups of students, with each
group member participating at a time specified by the instructor. The instructor
. i r Lfatl ne gr member fail nd th fen
Laboratory works 10 During the semester assigns s.ttjlden.ts tog oups. at eastc? e group r ember fails to atte c.It e defense at
the specified time, the entire group will not receive a grade. The work is defended by
a student appointed by the lecturer, and the grade received for the defense is
recorded for all group members. The assessment of laboratory work is optional.
Laboratory work is not defended additionally, except in the case of illness.
The assessment of independent work consists of the assessment of the report (50%)
and its defense (50%). The accuracy and originality of the prepared models are
assessed on a 10-point scale. Independent work is assessed in groups. The division
. into groups is provided by the lecturer. If at least one member of the group does not
During the last two o . e L . . .
- . participate in the defense at the specified time, the entire group will not receive an
Individual work 30 weeks of academic . .
o assessment. The work is defended by a student appointed by the lecturer, and the
activities . .
defense assessment is recorded for all members of the group. Fhe-lecturerassigns
studentste-groups—Groups review each other's work and ask questions during the
defense. The defense of independent work is not mandatory, and no repeat defenses
are organized, except in the case of illness.




During the exam

The exam is written individually. The exam consists of 10 questions and a practical
task. It is graded on a 10-point scale according to the correctness of the answers. The
answers to the questions account for 60% of the total exam score. The exam is

Exam 40 . .
session compulsory for every student. During the retake exam, students complete a test
consisting of 40 questions without a practical task. Test evaluation is the final
evaluation grade. It is not possible to take the exam as an external student.
Issue of a
Year of . Periodical or Publishing Place and House or
UL Publication L Volume of a Web Link
Publication
Compulsory Reading
Silberschatz A., Korth H.F., 2019 Databa_!s.e System Concepts, McGraw-Hill Education
Sudarshan S. 7th edition
Database Design for Mere
Michael J Hernandez 2020 Mortals: 25th Anniversary Addison-Wesley Professional
Edition 4th Edition
Optional Reading
Kroenke D.M., Auer D.J., Database Processing, 15th .
Vandenberg S.L., Yoder R.C. 2018 edition Pearson Education
Database Systems: Design,
Peter Rob - Carlos Coronel 2007 Implementation, and Course Technology
Management, 7th Edition
Informacinés sistemos:
Dzemydiené, D., Naujikiené R. 2004 Duomeny struktdros ir MRU Leidybos centras
valdymas. Vadoveélis
aukstosioms mokykloms




