N0 VI,
\ Ay,

o

STUDIJU DALYKO (MODULIO) APRASAS

Dalyko (modulio) pavadinimas Kodas

Duomeny baziy uzklausy kalbos

Déstytojas (-ai) Padalinys (-iai)
Koordinuojantis: doc. dr. Kestutis Zilinskas Matematikos ir informatikos fakultetas
Kitas (-i): Sandra Virbukaité Duomeny mokslo ir skaitmeniniy technologijy institutas

Studijy pakopa Dalyko (modulio) tipas
Pirmoji Pasirenkamas

Igyvendinimo forma Vykdymo laikotarpis Vykdymo kalba (-0s)

Auditoriné 3 arba 5 semestras Lietuviy / Angly

Reikalavimai studijuojanciajam

ISankstiniai reikalavimai: Gretutiniai reikalavimai (jei yra):
Angly kalba I, II, Procedirrinis programavimas, Objektinis Taikomoji matematika
programavimas, Duomeny baziy valdymo sistemos.

Dalyko (modulio) apimtis Visas studento darbo kravis Kontaktinio darbo valandos Savarankisko darbo valandos
kreditais
5 133 64 69

Dalyko (modulio) tikslas: studijy programos ugdomos kompetencijos

Dalyko tikslas — siekiama, kad studentai pagilinty procedirinio programavimo taikymo ir duomeny baziy valdymo sistemy zinias; iSmokty
strukttirizuotosios uzklausy kalbos (SQL) funkcinius elementus, sarysiy algebra; ugdyty SQL kalbos taikymo dalykinéje srityje geb&jimus.
Praktiniy uzsiémimy metu i$mokty pritaikyti SQL kalba duomeny baziy valdymo sistemose.

Dalyko (modulio) studijy siekiniai Studijy metodai Vertinimo metodai

Gebés naudoti kolektyvinio darbo sistemy sprendimus
ugdant SQL kalbos taikymo gebéjimus.

Gebeés analizuoti SQL funkcinius elementus ir sarysiy
algebra nustatyti duomeny baziy atnaujinimo tikslus,
rengti dokumentacija.

Probleminis déstymas, atvejy
analizé, literatiiros skaitymas,
savarankiskas ir komandinis darbas,

Gebés SQL kalba sukonstruoti ir paleisti vykdymui

duomeny apdorojimo matematinius algoritmus. Laboratoriniy darby ir projektinio

darbo atlikimas bei rezultaty gynimas,
egzaminas (rastu).

Gebés SQL kalba aprasyti ir kurti duomeny struktiiras,
duomeny bazes, jas administruoti, atsizvelgiant |
poreiki jas tobulinti.

projektinis darbas, pavyzdziy
analize, diskusija, laboratoriniai

e — - darbai.
Gebeés taikyti atvirkstinés inzinerijos metodus ir SQL kalba
esamiems programiniams sprendiniams, struktiiroms
modifikuoti taikant vizualaus modeliavimo jrankius.
Gebés SQL kalbos priemonémis atlikti didziyjy duomeny
analizg, spresti duomeny tyrybos uzdavinius.
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1. Uzklausy kalbos, jy standartai, istorija, privalumai ir 2 1 3 2 Individualus literattros
naudojimas. Sarysiy algebra ir skai¢iavimai. skaitymas ir analiz¢,
2. SQL: duomeny tipai, manipuliavimas duomenimis, siekiant nuodugnesniy
uzklausos. 4 4 8 8 2ini};. . )
Pasiruo$imas pirmam
laboratoriniam darbui.




3. Standartinés SQL agregavimo, grupavimo, matematings, 6 6 12 9 Individualus literatairos
statistinés ir eilu¢iy apdorojimo funkcijos. skaitymas ir analiz¢,
4. Hierarchiniai medziai ir grafai SQL. 2 3 5 5 | pasiruoSimas antram
5. Rekursinés uzklausos. 3 3 6 5 | laboratoriniam darbui.
6. I§saugotos procediros ir funkcijos. 3 2 5 3 | Individualus literatiiros
7. Duomeny struktiiros optimizavimas. 3 2 5 3 | skaitymas ir analize,
8. SQL rodiniai, laikinos lentelés, apribojimai, trigeriai. 3 3 6 8 | pasiruoSimas projektiniam
9. Uzklausy vertinimas ir optimizavimas: lenteliy jungimo darbui.
. . . 5 . 3 2 5 3
strategijos, uzklausy planavimas, indeksai.
10. Duomeny paieskos strategijos. 3 2 5 3
11. Projektiniy darby pristatymas. 4 4 8
12. Pasiruosimas egzaminui, egzaminas rastu. 12 Temy kartojimas,
pasiruoSimas egzaminui.
IS viso | 32 32 64 | 69
Vertinimo strategija Svoris Atsiskaitymo Vertinimo kriterijai
proc. laikas
Pirmasis laboratorinis darbas 20 Ketvirta Gebe¢jimas atlikti bazines manipuliavimo duomenimis uzklausas.
semestro Sis laboratorinis darbas apima Zinias ir gebéjimus, ugdomus pirmoje ir
savaité antroje temoje. Laboratorinj darbo sudaro 4 individualios uzduotys
skirtingo tipo uzklausoms formuluoti. Kiekviena visiSkai atlikta ir
nustatytu laiku apginta uzduotis vertinama 0,5 balo. Nevisiskai atlikus
uzduotj balai proporcingai mazinami.
Ivertinimas laiku nepristacius laboratorinio darbo — 0 baly.
Antrasis laboratorinis darbas 30 AStunta Gebéjimas taikyti standartines SQL funkcijas, hierarchinius medZius,
semestro grafus ir rekursines uzklausas.
savaité Sis laboratorinis darbas apima Zinias ir gebéjimus, ugdomus trecioje,
ketvirtoje ir penktoje temoje. Laboratorinj darba sudaro 4 individualios,
skirtingoms dalyko temoms skirtos uzduotys. Kiekviena visiskai atlikta ir
nustatytu laiku apginta uzduotis vertinama 0,5 balo. Nevisiskai atlikus
uzduotj balai proporcingai mazinami.
Ivertinimas laiku nepristacius laboratorinio darbo — 0 baly.
Projektinis darbas 30 Paskutiné Gebé¢jimas dirbi komandoje sprendziant atviro tipo klausimus.
semestro 4-5 studenty grupé pasirenka vieng i§ sitlomy dalykinés srities temy.
savaité Pasirinkus tema reikia: suprojektuoti duomeny bazés objektus, juos
igyvendinti, iSanalizuoti jy veikimg, pateikti aprasyma ir atlikti
projektinio darbo pristatyma seminare.
Vertinami Sie darbo aspektai:
. darbo struktira:
1 balas — darbo struktiira aiski ir logiska, yra visos reikiamos
dalys (darbo tikslas, uzdaviniai, eksperimenty vykdymo aprasas,
rezultatai, iSvados), darbas tinkamai suformatuotas;
0 baly — darbas netenkina nustatyty minimaliy reikalavimy;
. rezultatai, jy analiz¢ ir i§vados:
2 balai — rezultaty analiz¢ i§sami, i§vados pagrijstos;
1 balas — analiz¢ atlikta, bet néra i§sami, ne visos i§vados
pagristos;
0 baly — analiz¢ atlikta pavirSutiniskai ir fragmentiskai, néra
i$vady.
Ivertinimas laiku nepateikus projektinio darbo — 0 baly.
Kiekvienas grupés studentas gauna ta patj bala.
Egzaminas rastu 20 Egzaminy sesijos | Egzaming leidziama laikyti atsiskaiCius abu laboratorinius darbus ir
metu projektinj darba. Egzaminas rastu (atvirojo tipo ir uzdaro tipo klausimai):
i§ viso duodama 10 klausimy, kiekvienas klausimas vertinamas
individualiai nuo 0 arba 0,2 balo, auksciausias jvertinimas — 2 balai.
Autorius Leidimo Pavadinimas Periodinio Leidimo vieta ir leidykla ar
metai leidinio Nr. ar | internetiné nuoroda
leidinio tomas
Privaloma literatiira
J. L. Vieskas 2018 SQL queries for mere mortals Addison-Wesley
(Fourth edition)
J. Celko 2014 SQL for Smarties: Advanced SQL San Francisco. Morgan Kaufmann
Programming (Fifth Edition). Publishers
Papildoma literatiira
2016 MySQL 5.5 Reference Manual https://dev.mysql.com/doc/refman/5.5
L. Rockoff 2016 Language of SQL (Second Edition) Addison-Wesley
J. Cesko 2012 Tree and Hierarchies in SQL for http://lwww.sciencedirect.com/science
Smarties (Second Edition) /book/9780123877338




COURSE UNIT (MODULE) DESCRIPTION

Course unit (module) title

Code

Database Query Languages

Lecturer(s)

Department(s) where the course unit (module) is delivered

Coordinator: Assoc. Prof. Dr. Kestutis Zilinskas
Other(s): Sandra Virbukaité

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

Type of the course unit (module)

Study cycle

First

Optional

Mode of delivery

Period when the course unit (module) is
delivered

Language(s) of instruction

face-to-face

3" or 5™ semester

Lithuanian / English

Requirements for students

Prerequisites:

English 1, English 1l, Procedural Programming, Object-Oriented
Programming, Database Management Systems.

Applied Mathematics

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 (module) is to improve personal skills and knowledge on procedural programing and database management
systems; to train advance elements of SQL language, relational algebra and calculus; to develop abilities to apply SQL language in the area of
interests. Students will be able to learn different SQL language application features during practical sessions of the course.

Learning outcomes of the course unit (module)

Teaching and learning methods

Assessment methods

Ability to use groupware system solutions while developing

SQL usage capabilities.

Ability to analyse the functional SQL language components
and relational algebra, identify database update needs.

Lecture-discussion; Example
demonstration and analysis;

Ability to code mathematical models in SQL language.

Literature search and analysis; Self-

Ability to use SQL language for data structure design and

implementation, consider improvements.

dependent work; Teamwork;
Practical tasks; Work on project;

Ability to apply reverse or re-engineering methods and
SQL language for software functionality and data structure

Written works; Report preparation
and presentation.

Practical tasks; Project and its
presentation; Exam.

update.
Ability to use SQL language for big data analytics.
Self-study work: time and
Contact hours assignments
Content: breakdown of the topics ¥ | x " g
g g S| 8 Assignments
szl 8| 8|255|8
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1. Query languages: standards, history, advantages and 2 1 3 2 Literature search and
application. Relational algebra and calculus. analysis.
2. SQL.: data definition, data manipulation and queries. 4 4 8 8 II:’rtt)apartation forkthe first
aboratory work.
3. Standard SQL functions for aggregation, grouping, 6 6 12 9 Literature search and
mathematics, statistics and strings. analysis.
4. Trees, hierarchies and graphs in SQL. 2 3 5 5 | Preparation for the second
5. Recursive queries. 3 3 6 5 | laboratory work.
6. Stored procedures and functions. 3 2 5 3 | Literature search and
7. Optimisation of data structure. 3 2 5 3 | analysis.
8. SQL views, temporary tables, constraints and triggers. 3 3 6 8




9. Query evaluation and optimization: join strategies query 3 2

plans, indexes.

Team project planning and
performing, report

10. Strategies of data search.

3 2 5 3 | preparation, and result

11. Project presentations.

4 4 8 | presentation.

12. Preparation to exam and exam.

12 | Literature review.

Total | 32 32 64 | 69

Assessment strategy

Weight,

Deadline Assessment criteria

Laboratory work No. 1

20 %

4" week of the Ability to perform basic data manipulation queries.

semester Laboratory work No 1 validates knowledge and skills developed in the
first and second themes of the course. The work consists of 4 individual
tasks that are related to different type of SQL queries.

If tasks are completed on time, they get 0.5 points. Task assessment can
be lowered based on the task completion level.

Assessment for tasks that were not completed on time — 0 points.

Laboratory work No. 2

30 %

8™ week of the Ability to apply standard SQL functions, trees, graphs and recursive
semester queries.

Laboratory work No 2 validates knowledge and skills developed in 3", 4"
and 5™ themes. The work consists of 4 individual tasks that are related to
different topics of the course.

If tasks are completed on time, they get 0.5 points. Task assessment can
be lowered based on the task completion level.

Assessment for tasks that were not completed on time — 0 points.

Project presentation and
defence

30 %

Last week of the | Ability to work in team and ability to work on open type questions.
semester The group of students (4-5 members) selects one of the proposed themes
and prepares a project. The project consists of implementation, analysis
and presentation of the solution for the selected theme.
The following aspects are assessed:
e work structure:
1 point — the structure is clear and logical, there are all the
necessary parts (work aim, tasks, description of experiments,
results, conclusions), the work is properly formatted,
0 points — the written work does not satisfy the minimal
requirements;
e results, their analysis, and conclusions:
2 points — the analysis of the results is comprehensive, the
conclusions are reasoned,
1 point — the analysis is conducted but it is not comprehensive,
not all the conclusions are reasoned,
0 points — the analysis is conducted superficially and fragmentary,
there are no conclusions.
Assessment without performing and presenting the project — 0 points.
All group members are assessed equally.

Exam

20 %

Exam Session To take the exam is possible only for the student which has successfully
defended all semester exercises (laboratory works and the project).

The exam consists of 10 questions of open and closed types. Each
question has value from 0 to 0.2 point. Maximum value for the exam is 2

points.

Author

Year of
publication

Title Issue of a Publishing place and house
periodical or web link

or volume of
a publication

Compulsory reading

J. L. Vieskas

2018

SQL queries for mere mortals Addison-Wesley
(Fourth edition)

J. Celko

2014

SQL for Smarties: Advanced SQL San Francisco. Morgan Kaufmann
Programming (Fifth Edition). Publishers

Optional reading

2016

MySQL 5.5 Reference Manual https://dev.mysql.com/doc/refman/5.5

L. Rockoff

2016

Language of SQL (Second Edition) Addison-Wesley

J. Cesko

2012

Tree and Hierarchies in SQL for http://www.sciencedirect.com/science
Smarties (Second Edition) /book/9780123877338




