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2.10x01 MaBnuartoc

« EINA342: Epapuoyec Twy Baocewv Asdopevwyv

— Eicaywyn oTi¢ BaoiKES Evvoleg dlaxeipiong
0cdouEVWIV

— ZXE0I0O0MOG Kal XpAoN cuoTNUATWY BACEWV
OEOOUEVWIV

— MpakTikN E€aoKnNon otnv €papuoyn autwy Twv
EVVOIWYV XPNOINOTTOIWVTAG BIOMNXAVIKO oUCTNHA
dlaxeipiong Baong SedopEVwWVY.

« ENA446/ElNA646: INpoxwpnuéveg Baoeic AcdouEvwyv
— Katavénon kai YAoTtroinon mmpoxXwpnuEVwWY
EVVOIWYV TTOU apOopoUV TNV ECWTEPIKNA AEITOUpYia
UI0C OXEOIOKNG BAoNG 0EOONEVWV
— 'EkBeon o€ NMpoxwpnuéva Kal Avepxoueva
Ofpata 010 TTEDIO TWV PACEWV DEQOUEVWV.

1-2



T1 eival yia DBMS;

AvaTouia evo¢ SQL Server
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Ti gival yia DBMS;

Avatouia Tou MySQL Server

Connectors
Mative C API, JOBC, ODBC, .MET, PHF, Perl, Python, Ruby, Cobol

Management
Services &
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Backup &
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Stored Procedures Object Privilege Statistica Specific Caches &

Views, Triggers, stc.
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2 UJBOAaio MaBnuaTocg

Emritredo: [NpoTrTuxiako
— YT1roxpewTtik6 Mabnua

MiocTwon: 7.5 povadeg ECTS

MpoatraiToupeva:

— EMNA231: Aopéc Acdopevwy & AAyopiBuol
« EMNA111: Alokpitég Aopég otnv MNANpo@opIkn Kal Tov YTTOAOYIOUO
« ElNA133: AvTikelevooTpepNnG NpoypappaTiopog

MEBoOoI AiIdbaoKaAiag

— AI0AEEEIC (3 wpeg eBdopadiaiwg): MNMapddoon Aidac. "YANC

— OpovTioTApIo (1 wpa edopadiaiwg): OcwpnTikA ECdoknon

— EpyaoTtnpio (1.5 wpeg eBdopadiaiwg): MNpakTikr) E¢aoknon
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2. UUBOAaio MaBnuarocg
« ACloAOynon
—50% TeAikny EcéTaon (1)
—25% Evdiaueon Ecetaon (1)

 Huep.: Tpitn, 22 OKkTWRpPIiou 2024! (8" ERD.)

« * EvaAAakTik Huep. NMapaokeun, 25 OkTwRpiou
2024 (7:30-9:00)! (8" ERS.)

—25% Aoknoei¢ n/kai Quizzes

* 10% O@ewpnTikES n/kail NpoypauPaTIOTIKEC.
Aoknoeic (4)

* 15% Project MaBrjpatoc og Eptropikiy Baon
AEQOUEVWIV. 1-6



BiBAloypa®ia

Baoikn BiBAioypagia
Al) Fundamentals of Database Systems, 7/E Ramez Elmasri,
Shamkant B. Navathe, ISBN-10: 1-292-09761-2, ISBN-13:
978-1-292-09761-9, Pearson Press, 2017.
H’ EAAnvVIKA MeTd@paon
A2) OepeMwdeig ApXEQ ZUoTNUATWY Baoewv AeSolEVWY -
n ékdoon (To¢ Téuoc), ypauuévo atro Touc Ramez Elmasri

kal Sham B. Navathe (petappaon M. Xar{O1rouAog),
AiauAog, 978-960-531-343-2, 2016.

BonBnTikn BiBAloypa@ia
B) 2nueiwoeic Mabruarog kar ZuvodeuTikO YAIKO
N Database Management Systems, 3rd Edition R.

Ramakrishnan, & Johannes Gehrke, 1104 pp. McGraw-Hill
Publisher, ISBN 0-07-123057-2, 2003.
A) Database Systems Concepts, 7th Edition, Abraham

Silberschatz, Henry F. Korth, S. Sudarshan Hardcover, 1168
pages, McGraw-Hill Publlsher ISBN 9780078022159, 2017.



https://www.pearson.com/us/higher-education/program/Elmasri-Fundamentals-of-Database-Systems-7th-Edition/PGM189052.html
https://www.diavlos-books.gr/product/1008/themeliodeis-arxes-timaton-baseon-dedomenon-7i-ekdosi-anatheorimeni-
http://pages.cs.wisc.edu/~dbbook/
https://www.db-book.com/db7/
http://images.google.com/imgres?imgurl=http://pages.cs.wisc.edu/~dbbook/images/book3ed.jpg&imgrefurl=http://pages.cs.wisc.edu/~dbbook/openAccess/thirdEdition/slides/slides3ed.html&usg=__1B8Avtdy1gc6qLkXXioA9MW_5mI=&h=364&w=280&sz=59&hl=en&start=1&um=1&tbnid=VBJYNWqyO4dcEM:&tbnh=121&tbnw=93&prev=/images%3Fq%3Ddatabase%2Bmanagement%2Bsystems%26um%3D1%26hl%3Den%26sa%3DN

loTooeAiOa EINMNA342

OAec o1 TTANpOoPOoPIEC OXETIKA PE TO HABNUa
BpiokovTal oTo akOAoubo URL

http://www.cs.ucy.ac.cy/courses/EPL342

University
of Cyprus

EPL342 News Schedule Labs Assignments Moodle TA Q

Zeinalipour > Courses > EPL342

EPL342: Databases

Instructor: Demetris Zeinalipour [
Type: Upper-division Undergraduate (Compulsory)
Prerequisite: EFPL231 - Data Structures and Algorithms (or eguivalent)
When: Tuesday and Friday,

#1 (MAM: 10184): 09:00 — 10:15, XOA0DZ-#B105

#2 (MAM: 168405): 10:30 — 11:45, XOAOOZ2-#119
Recitation: VWednesday,

#1 (MAM: 10184): 09:00 — 09:50, XOAD2-009

#2 (MAM: 18405): 10:00 — 10:50, XOA01-102
Laboratory: Friday, 10:30-18:00 (physical 1 1/2 hours each / check your Banner slot) in ©@EEOT1-B121
Teaching Assistant: Christoforos Panayiotou [

COVID-19 Notice: According to the decisions for teaching at UCY for Fall 2020, instruction will be carried out this semester both
physically and online (i.e., in a hybrid manner). Each of the two physical classes of EPL342 will be divided in two groups. The one
group will follow instruction physically while the other one will be connected online through a URL that is circulated to students.
More information on the rotation schedule for physical attendance as well as the teleconferencing connection URL has been
circulated to students to their UCY email (based on Banner subscriptions). Please follow the instructions in the email.

Overview

The main ohiaective of this 1inderarad iate conirse is to nrovide an in-denth 1inderstandina of concents related to the desion and
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EI1A342 Moodle

[1a TIG EKTTAIOEUTIKEG OPAOTNPIOTNTEG TOU MOABNUATOC
(uTTOBOAN EPYACIWYV, POPOUM AVAKOIVWTEWV,
EPWTNMATOAOYIA, BaBuoOAoyieg epyaciwy, KTA) Oa
XPNOIMOTTOINOEI TO Moodle https://moodle.cs.ucy.ac.cy/

Q %« B &

< C {Y @& moodle.cs.ucy.ac.cy

General

EPL342: Databases
(EMA342: Baoeig AcSopévwv)

llllllllll

Eyypa(psrrs: crhuap@( KAVOVTOC ¥pron Tou
= KAeidloUrEyypagnic tmou 6a 000¢i atnv 14€N!

AS1

Hidden from students

Course administration

AS2
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[Tepiexopevo AidAecnc 1

Tutrol Baocewv kal EpappoyEg Toug
Baoikoi Opiopoi

Tutrikeg Asitoupyiec piagc DBMS
[Mapadeiypa Baong (UNIVERSITY)

Baoika lNAsovektipara tn¢ Npooeyyiong Twv
Bdoewv (o€ avriBeon ue Apxeia)

Xpnotec Baocewv
AMAa [AeovekTRuaTa Xpnong Baocewv
[10T€ va unv XpnoipgoTrolovuue BaAoeig
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E@apuoyec Baoewyv Acdopevwy

AEPOTTOPIKEC KpATNOEIC (expedia.com)
Noookopueia, Xnueia

Tpatredikec E@apuoyec (WellsFargo.com)
AoyioThpla

2U0TNMA EYYPOAPNS POITNTWV

KoIvwVIKEC Ao@alioeic, Popol

"TwAnoeic — Atmolnkec (Amazon.com, eBay)
TIOTWTIKEC KAPTEC

XpnuartioTnplo

TNAETTIKOIVWVIEC

... KAl AGAAEC TTOAAEC!
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Tutrol Baocewv Asdopevwyv

 TMapadooiakég E@appoyég (OLTP — Transaction Processing):
— ApiBunTikég Baoeig (Numerical) and Baoeig Keipévou (Text)
— Mapadeiypa Sprint Telecom (Apepikn): TOP-5 Database.

« Karaypagn otoixeiwv ouviIaAecnc (11.X., o X TnAepwvnoe Tou Y yia 10 AeTrTa
Kal 20 OeUTEPOAETTTA)

« 2,85 Tpioekatoppupia (x1012) eyypagéc!
» 385 ekaTopuupla (x108) véeg eyypa®ég Tnv nuépal
o 2& eCAIPETIKEC TTEPITITWOEIC MEXPI Kl 70,000 vEec eyypaPEC TO AEUTEPOAETTTO.
 Mpoéocareg EqpapuoyEg:
— ATtro0nkec Aedopévwy (OLAP Analytic Data Warehouses)
— Baoeig NoAupEowyv kal I'ewypa@ikwy INANpo@. Zuotnuatwy (GIS)

— Baoeic Powv (Stream Databases), Baoeic Népoucg (Cloud Databases),
Baoeig XML, KTA

— Agg diaypappa oTnV ETTOMEVN OIA@AVEIA VIO TTIO OIEUPUHEV EIKOVA.
1-13
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Graph Databases

Document/Value Stores (JSON)

MS Sgl Server and PDW: Parallel
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[ pnyopn I vwplpia Ye TNV
amrAouoTtepn DBMS oTo Lab 1

LAB 1

DBMS +
App

(service-
less)

Operating
System

* accdb
* mdb

MS Access on Lab Machine

Rest Course

DBMS DBMS
Operating System Operating System
*,maf * mdf
* |df * |df

SQL Server @ UCY or SQL Server @ Azure Cloud

Persona

Develop /
Manage

| Computer

Java Mobile
App

B The Coffee Break: COFFEES Table  [Mi[s|E?

::::::
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Baoikoi Opiouoi

 Baon Aedopévwy (Database - DB):
— Mia guAAoyr) atTé CUOXETICOMEVA DEOOUEVQ.

« Tuxaia ouAoyn dedouevwy dev atroteAouv Baon
— T1.x., OAeg o1 Aé&eig evog BiBAiou TTapdAo TToU gival cuoXeTICOpEVa dedouéva

Oev a1TOoTEAOUV BACT OEQONEVWV.
« Aegdopéva (Data):
— N'vwoTd yeyovoTa Ta OTTOI0 UTTOPOUV VA KATAYPAPOUV
KOl TO OTTOI0 £XOUV CUYKEKPIMEVN ONMACia
* .., O KwaoTag gival goitnT¢ Tou ENA342.

* Mini-world (ZUvoAo Ava@opdcg — Universe of Discourse)
— ‘Eva pépog (UTTooUVOAO) TOU TTPAYMATIKOU KOGUOU TO
OTTOIO AVTITTPOOCWTTEVEI Hia DB.

e T1.X., O1 eyypa@Ec Twv QoITNTWV €VOc MNavetnioTnuiou 116



Baoikoi Opiouoi

« Database Management System (DBMS):
— N\oyiouiko/a yia Tn énuioupyia, Tn diatapnon,
Kal eTTegepyacia piac DB.

* T1.X., Oracle, IBM DB2, SQL-Server, Postgres,
MySQL, MS Access, Interbase, Sybase, ...

« Kuplog okotrog Twv DBMS: atmroBrikeuon & diaxeipion
— EUkoAa kai BoAika (conveniently)

— ['pAyopa kai atrodoTika (efficiently)
— Adi6trioTa kal ye ocuveTTela (reliably and consistently)

« 2UoTnua Baong (Database System):
— DBS = DBMS + DATA

— Katrote trepIAapfavovrtal oTnv TTIo TTavw
£CiowaOn Kal Ol EQAPMUOYEC. 1117



Baoikoi Opiopoi (AlaypappaTiKa)

Users/Programmers

Database

¢

System

Application Programs/Queries

DBMS

\

Software Software to Process
Queries/Programs

:

Software to Access
Stored Data

i

AN

s

N
‘\_//

Stored Database
Definition
(Meta-Data)

L
~_

AN

v

Stored Database

(DB)

L~
~
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Tutikec Aeitoupyiec o€ yia DBMS

* A) Opiouoc Baoncg. rurmrol dedouévwy (data types), OOUEC
(structures), kai TTEPIOPICHOI (constraints)

* B) Anuioupyia i @opTwaon ToU apxIKOU TTEPIEXOUEVOU TNC
Baonc¢ dedouévwy oTn deuTEPEUOUTA UvNun (secondary
storage medium)

) (Tauroxpovn) Emrséspyaocia rn¢ Baong:
— Avaktnon (Retrieval): Erepwrtnoeic (Querying), Anuioupyia
Avagopwyv (Generating reports),...
— TpoTrotroinon: Eilcaywyécg, Alaypa@Eg kal EvNEPWOEIG
— Tautéyxpovn mpdéoRaon TnS BAonc atrd epapuoyEg, web,
KTA o110 TTOAAOUG XPNOTEC

« ... dlao@aAidovTtacg OTI Ta dedopéva eival opBa (valid) kal CUuveTTi
(consistent)

* T1.X., OUO DIAPOPETIKOI POITNTEG OEV UTTOPOUV VA £XOUV TOV idIo apleylp'l 9
TAUTOTNTAG AUTOC [O:KAVOVAG TRETTEI VOO X UEPOUVEXEID.



Tutikec Aeitoupyiec o€ yia DBMS

* AAN\ec Aeitoupyiec o€ pia DBMS:

— MéeTtpa NMpooTaciag N Ac@AAegiacg yia
TTEPIOPICHO PN-ECOUDIOTAMEVWIV
(unauthorized) TTpooacewyv oTa dedOUEVA.

— AvaTtrapaoctaon (Representation) kai

rpagiki ATtreikovion (Visualization) Twv
OEQONEVWV

— BeATioTOoTrOoIinNON EKTEAEONS EpWTNUATWY,
Xwpou ATToBrkeuaonc, KTA

— KTA.

1-20



[Tapadeiyua piag Baonc

(ue EvvoioAoyiko (Conceptual) MovTEAO)

 Mini-world TrapadgiyyaTocg:

— Mépoc evocg MNMavemoTtnuiou (UNIVERSITY).
* Mepikég OvroTnTteg (Entities) Tou mini-

world :

— STUDENTS

— COURSEs

— SECTIONs (of COURSES)

— (academic) DEPARTMENTS

— INSTRUCTORS

1-21



[Tapadeiyua piag Baonc
(ue EvvoioAoyiko (Conceptual) MovTEAO)

* Mepikég Zxeoeig (relationships) rou mini-world :
— SECTIONS are of specific COURSEs
— STUDENTSs take SECTIONSs
— COURSEs have prerequisite COURSEs
— INSTRUCTORS teach SECTIONSs
— COURSEs are offered by DEPARTMENTS
— STUDENTSs major in DEPARTMENTS

o 2nueiwaon: O1 1Mo mavw ovroTnTeg (entities) kai
ouoxerioeig (relationships) rumka avamrapioTwvral o€
Eva EVVOIOAOYIKO IOVTEAD OedouéEvwyY (TT.X., TO MovTéAo
OvrorATwv-2uoxeTioswv 1Tou Ba douue apyoTepa)
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Napadeiypa piag ATTArg Baong:

COURSE GRADE REPORT
Course_name Course_number | Credit_hours | Department Student_number | Sechon identfier Grade
Intra to Computer Science CS1310 4 Cs 17 112 B
Data Structures CS3320 4 CS 17 119 C
Discrete Mathematics MATH2410 3 MATH B B5 A
Database CS3380 3 S f 99 A
B 102 B
SECTION 8 135 A
Section_identifier | Course_number | Semester Year Instructor
B85 MATH2410 Fall 04 King PREREQUISITE
a2 CS1310 Fall 04 Anderson Course_number | Prerequisite_number
N = =
: : g Cs1n ;m F:Hr 05 .ﬁ.nd:rgsnn S VAR
53320 CS1310
135 53380 Fall 05 Stone
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Baoika NAeovektnuata tn¢ NpooeEyyiong
Twv Baoewyv (o€ avtiBeon pe Apxeia)

1) Auto-lepiypa@ikn Puon piag Baong:
— Mia DBMS trepiexel eva KaraAoyo (Catalog)
O OTTOIOC ATTOONKEUEI TNV TTEPIYPAPN MIAC
Baong (11.X., doun TIVAKWYVY, TUTTOI OEDOUEVWY,
TTEPIOPITUOI, KTA)
— H mAnpo@opia ovopadletal meta-data.
— AUTO emmITPETTEI TV TIPOCROON OTIC

TTANPOPOpPIEC XWPIC va yvwpilouue Tn doun
TNGC ATTOONKEVMEVNG TTANPOPOPING.
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[Tapadeiypa evoc ATTAOTTOINUEVOU
KaTtaAoyou (Catalog)

RELATIONS
Relation_name No_of_columns

STUDENT 4
COURSE 4
SECTION 5
GRADE_REPORT 3
PREREQUISITE 2

COLUMNS

Column_name Data_type Belongs_to_relation

Name Character (30) STUDENT
Student_number Character (4) STUDENT
Class Integer (1) STUDENT
Major Major_type STUDENT
Course_name Character (10) COURSE
Course_number XXXXNNNN COURSE
Prerequisite_number XXXXNNNN PREREQUISITE

Note: Major_type is defined as an enumerared type with all known majors. XXXXNNNN
is used to define a type with four alpha characters followed by four digits

1-25



Baoika NAsovekTpara tng Npooeyyiong
Twv Baoewyv (o€ avtiBeon pe Apxeia)

2) Avecaptnoia NMNpoypapuHaTOoG-AEOONEVWY
(Program-data independence)

— EmTpétrel va aAAGAEOUME TNV OOMI KOl QUOIKI)
opPYAVWOT TwWV OEDOUEVWV XWPIC VA XPEIQOTEI va
aAAGgoupue Ta Mpoypaupara (DBMS Application

Programs / Queries) , ,
p— [1.x., eav n DB xwploTei o€

= Q. / 2 €1Ti yépouc DBs 10TE QUTO
S~~~ ’ ’
B b | € Xpeladeral va 1o yvwpicel
_ _nm" 0 Xpnotng!
/Stored Data \ ]
e AaipeTikoTnTa (Data
S atntion || Stored Datapase Y/ .
E/\/ —~DB)-. |, Abstraction)!
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Baoika NAsovekTpara tng Npooeyyiong
Twv Baoewyv (o€ avtiBeon pe Apxeia)

3) Mapoxn NMoAAatrAwyv Owewyv (Views)
TNG id10¢ TTANPOPOPIaC.

— .., n YPOMMATEIO TNG TTANPOPOPIKAG
BAETTEI HOVO OOEC EYYPUAPES POITNTWYV
OUOXETICOVTAI UE TIC EYYPAPEC TWV POITNTWV

Tou THAMAaToG NMANPOYOPIKAG.

/ CS-Students

Math-Students

Students
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Baoika NAgovektnuaTta NG Npooeyyiong
Twv Baoeswyv (o€ avtiBeon ye Apxeia)

4) Aiapoipacuog Asdopsvwy (MeTagu XpnoTwyv) Kai
Emedepyaocia AocoAnyiwyv MoAAatrAwyv Xpnotwyv :

— EmTpétTel o€ TaUTOXpPOVOUG XPNOTEG (Concurrent users)
vVa avaKTOUV KAl va EVNMEPWVOUV TNV Baon.

— To Ymoouornua Tauroxpovia¢ (Concurrency control
subsystem) rn¢ DBMS diaoc@aAilel o11 Ta dedoucva Ba
TTapapévouv o€ opOn (correct) kal cuveTtrh (consistent)
KaTtaotaon.

o AeC TTAPAdEIYUA OTAV ETTOUEVN OIAPAVEIQ

— To Yrmmoouornua Avakauwng (Recovery subsystem)
dlac@alilel 0TI KAOE oAokANpwuEVN doooAnyia
(Trpoypauua Baong) Ba kataypAyel yoviuya 1a
ATTOTEAEOMATA TNG OTN BAcn dedOUEVWYV
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YTroouoTnua EAEyxou TauTtoxpoviag
(dlaopaAilel 0TI N EkTEAEoNn 2 &€ Ba cupPei)

Deposit (amount, account#) {
X = read(accounts[account#]);
write(accounts[account#]|, amount + X);

}
EkréAcon 1 EkréAeon 2
OewpnoTe: T1 T2 T1 T2

Account[7] = €100

: - Readl Readl
T1. Depos!t1(100, 7) Writel Read?
T2: Deposit2(50, 7) Read?2 Writel

Write?2 Write?2

150€ O

" 250€ (Correct) WRONE®
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