The Relational Data Model



Relational Data Model

potaBnke to 1970 ano tov Codd
oXUPO poBnuatiko unofabpo

TpwTtotuna £EKivnoay val oVoTTUCooVTOL OTd
AN TnC 6ekaetiac tov 1970
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Relations, Domains, Cartesian Products in
2xeon (Relation): RDM

Aedopévwv D,, D,, ... D, (domains-nedia opiopou),

lio oxéon (relation) oto oet Twv n mediwv oplopoU
givat Evo ogt ano tafvounpéva n-tuples<d,, d,, ... d >
etotwoted, € D, d, € D,,..d_eD,.

D,, ... D, eival ta nedio optopov (domains) tng R

lcodUvapog oploNOC:
 Kapteolavo ywvouevo (Cartesian product):

D,xD,x..xD, twvD,,..D_elvolto oet Awv twv duvatwv ordered n-tuples <
d : d >£t0lw0tsd e D,,..d. eD,

Mia oxéon R oto D, ... D elvat eva umoouvoAotou D, x ... x D

n



Metatponn ER og Zxeolako Ixnua — loxupot
Tumot OvrotNTWV

* Metatponn toxupwv TUwv OvtotNTWwy o€
Yyeoelc (Mivakec)
— Evag mivakac ylor KaBe Loxupo TUTTIO OVTOTATWY
— KaBe yvwplopa yivetal 1 otAAn otov mivaka

— lNa T cuvBeTa yvwplopata anoBnkevouue Ta
OTTAG CUOTOTLKO TOUC
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Metatponn ER o€ ZXEOLOKO IXAUO — ZUCGXETLOELC
M tpoC N

* [a kaBe tumo cuoxetonc M-N dnulovpyoupe pia vea
oxeon (mivoka)
— Tvwpilopata: To KAELOLA TwV TUTIWV OVTOTNTWYV TTOU CUCXETLLEL
* Mrmopel va XpELOOTEL KATTOLO VO LLETOVOULOLOTEL. ..
— MMepLEXEL KAl TA YVWPLoOMATA TNG CUCXETIONC (v uTtApYOoUV)
— Ta BeAakio utodnAwvouv rteploplopouc Eevou kAedLou (Foreign
Key Constraints)
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ADOM | lastName | phone sid name
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Metatponn ER og Ixeoloko IxNpo — ZUoxetioelg 1
npo¢ N

e [wa kaBe tumno ocuoxetionc 1-N AE dnuloupyol e pia vea
oxeon (mivaka)
— Aev eiva amoAuto av n mAeupa tou N dev €xel total participation, oAU
ouvNBLOUEVO OLLWC KalL TOTE
— J1tn oxéon otnVv rAeupa tou N tpooBEtoupe 1o KAELSL TNG AAANG TTAEUPAC
— MpocBeToupE KAl TO yVwPLopATa TNC CUOXETIONG (ov uTtApYoULV)
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|
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ADOM | lastName | phone office
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Metatponn ER o€ Ixsolako Ixnua — AcBeveic
Tumot OvrotNTWV

e [ kaBe AcBevn Tumno Ovtotntag SNULOUPYOUE pia
vVEQ oxeon (mivokal)
— 21N ox€on npooBEToupe To KAELSL TNC LoXUPNC poodlopilouoag OVTOTNTAC

— MMpwtevov KAeLdL: KAelSL tpoodlopifovoac ovToTNTOC + LEPLKO KAELOL (av
UTTALPXEL)

Section

cid

Name

HoursPerWeek

\

Course

cid

—

G

COURSL

<>

SECTION




Metatponn ER og Ixeoloko IxNpo — ZUoxetioelg 1

npo¢ 1

* [wa kaBe tumo cuvoxetiong 1-1 AE dnuioupyou e pia véa
oxeon (mivaka)
— 2tn ox€on A mpooBetoupe To KAELOL TNC AAANC TTAEUpAC B

* KaAUtepa va eriiAé€oupe wg A oxéon Ue total participation
— MpocBeToupE KAl TO YVWPLopATA TNC CUOXETIONG (ov uTtAPYOoULV)
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Metatponn ER o€ Zxeoloko IXAUa — YILOAOLIEC
MepuMTwWOoELC
* Yroloywopeva Nwpilopata dev ametkovidovia

e MAswotipa Nvwplopata: MeTatpornn Toug o€

emiurtAgov 2xeon (Mivakoc)
— KAeldi touc: KAeldl Tumou ovtotnTog + YWWPLOUO
* Oa dovpe ISA oto tEAOC
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lastName
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ADM

number

Employee




Neplopiopot (Constraints) oe Zxeolako
Movtédo Asdopevwv (RDM)

Candidate key: povadiko nmpoodLoplotiko TwV TAELAS WV
Primary key: €va emudeypévo candidate key

To cvoTnua eyyuvatal tTn LOVAOLKOTNTO TWV TIUWV

JUXVA EUPETNPLO XTI(ETAL LUTOUATA OE QUTO

Foreign key: Eva ouvoAo yvwplopdtwy o€ pia oxeon, tTwy
OTIOLWV OL TLHEG MPETEL VAL TALPLAJOUV UE TLG TIUEG EVOG
candidate key o€ pla aAAn oxeon

2uvnBwg, Aoyw tn¢ pebodou petatpornrg, ta foreign keys
avtlotolyLllovtal oto Primary Key uwac oxeong

[.x.:
DEP (DEP#, DEPNAME, MGRE#, BUDGET)
EMP (EMP#, ENAME, DEPT#, SALARY)

(DEPT# kot MGRE# eivau foreign keys ota DEP# kat EMPH,
avtilotowa)




Meplopiopot (Constraints) oe (RDM)
* Entity Integrity Constraint:

Aev erutpenovtal null TLpec og yvwplopata
TOU TIPWTEVOVTOC KAELOLOU

* Referential integrity constraint:

eva foreign key mpemnetl va avtiotolxiletal oe
kAroto primary key/unique yvwplopo f va
elval €€ oAokAnpovu null.



NMeploplopot (Constraints) oe (RDM)

Keys oto SQL pmopouv va S6nAwBouv pe To
PRIMARY KEY ) to UNIQUE.

Movo €va primary key, miBava moAAd unique.

Primary Keys: 8 pmopoUv va €XOUV LN OPLOUEVEC
TIMEC (NULLs)

Foreign key avadepovtal oe Candidate Keys

Ta KAeLOLA pmopouv va opLoToUV ETA TOV TUTIO TOU
YVWPLoMaTOC av To yvwplopa eival artAo KAeLOL



NMeploplopot (Constraints) o€
(RDM)

 Ta kAslbld otnv SQL é&nAwvovtar exwplota av
MEPLEXOUV TAPATIAVW Ao 1 yvwplopa.

[y:
CREATE TABLE Sells (
bar CHAR (20),
beer VARCHAR (20),
price real,
PRIMARY KEY (bar, beer))



Neproplopol (Constraints) oe SQL

* NOT NULL: kabe mAsiada (tuple) mpemetr va €xel
OPLOLEVN TLUUA YL QLUTO TO YVWPLOMOL
— levikwe, yvwplopata mou dev avikouv oto primary key
UITOPOUV VoL £€XOUV AyVWOoTeC/Un oplopevec TLpeS (NULLs).
— AuTO oyUel kot o UNIQUE
— MmopoUue av Beloupe va oploouvpe NOT NULL UNIQUE

* DEFAULT: npokaBoplopevn TLUA YLOL TO YVWPLOMO, OV N
TN 6g 6006l kata tnv slocaywyn 6edopevou



NMeplopiopoli (Constraints) oe SQL

Mx: phone CHAR (10) NOT NULL

... Eloaywyeg 6g yivovtal av 6&v OpLOTEL TIUN VLA TO
TNAEPwvo

Mx: phone CHAR (10) DEFAULT ‘3082164803’

..eav 6g d00el TN, dwoe tnv TR 3082164803 otnv
gLooywyn.



Constraints otnv SQL

Foreign Keys otnv SQL

Create table Beers (name char(20) Primary Key,
manf char(20) )

Create table Sells ( bar char(20),

barA int,
beer char(20) references Beers (name),
price real,

Primary Key (bar, beer,barA),

FOREIGN KEY (bar, barA) references Bar(id,A))

v To foreign key (Beers(name)) mpémer va eivat vrtodnidro kAewdbi
(primary key i unique - couviBw¢ primary key) tng AAANG oxéong

v" Av ouvBeto foreign key, To avadEpoupe oTo TEAOG...:
FOREIGN KEY (FK1, FK2) REFERENCES parentB(PK1, PK2)

Foreign key (beer) references Beers(name)

Eloaywyn oto Sells amotuyydvel xwpic avtiotoyn Tun oto Beers



Constraints otnv SQL

ErttAoyec av (Stavpaq)ouue uita mAewada (tuple) oto Beers n omola
avadepetal amo kamola nAslada oto Sells ?

o Mnv to emtpEPELC ? - default

o Aleypaye kat avtiotowa tuples oto sells? = cascade

e AMoée mebdia twv tuples oto Sells og null? - set null
In SQL2:

ON [DELETE, UPDATE] [CASCADE, SET NULL]

Entitpenetal Stadopetikn otpatnyikn yio DELETE, UPDATE:

create table course (

foreign key (dept name) references department
on delete set null on update cascade,



Avtiotoiyxton UML Classes oe RDM

B Opola e TIC LOXUPEC OVTOTNTEC:
" AnULOUpYOUUE piot oxeon (mivaka) ya tTnv KAAon

Courses
dept | number | hours | room Courses
dept PK
CREATE TABLE Courses ( number PK
dept VARCHAR (20), hours
number int, room
hours 1nt,

room CHAR(10),
PRIMARY KEY (dept, number)



Avtiotoixton UML Associations oe RDM

" MMapopola LLE TIC ouoXetioelc oto E/R
" MmropoUpe va TLAEOUE EVal TILVOKA VLot KALOE
OUOYXETLON
" Me to KAELSLA TwV KAAOEWV TTOU CUVOEEL

" E{val OpHWC amapaitnTtol OAoL AUTOL OL TTIVOKEC;
" Efaptatol amo TNV mAnBikotnta oTo association...
" >ac Bupuitel katy;



UML Associations ce RDM
1 npo¢ MoAAa (mapopota to 1-1)

WorksAt
Department Employee

0..1 *
8

1..1

Create table department

(deptno integer primary key,

);
Mrnopet va mapet null
Create table employee ( téc av 1..1:
empid char (10) Primary Key, ‘/T c

, tytvetatr av 0..1;
dept integer references department(deptno),

)

— NOT NULL ????
Av 1..1, kaBe employee MPEMEI va epyaletal o Department,
apa to NOT NULL rp€mel va mpooteBet



Aggregation & Composition ce RDM

Ovunodeite: Car Pool <>\ Car

Aggregation: 0..1 wpoc * Aggregation

Composition: 1..1 mpog *
Car F Frame

Create table Car Composition
(pinakida CHAR(7) primary key,
pompi int references CarPool(id), ...

);
Create Table Frame (

fid int Primary Key,

carNum CHAR(7) NOT NULL references Car(pinakida)

on delete cascade on update cascade,

)



Ac doUpue kat Association Classes

" Ty kavope oto E/R pe ta yvwplopoto o CUCKETLOELC;

" Av SnULOUPYNOOULLE VEO TTlVaKa YLa TO association,
nPOocBOETOUE 0 QUTO Kall Ta attributes tou
Association Class

" Av AE SnuLloupyrnoouE VEO TILVOKO YLal TO association
(mponyouuevn dtadavela), TpoocBETOUUE KoL TA
attributes tou Association Class otov mivaka LE T
foreign key



Ac doupue ko Association Classes

worksOn[>

Project

Employee

* *

Work Assignment
Task Assignment
Start Date

MoAAQ tpo¢ oANG => vea oxeon (mivokag)
TL B mepLeEXEL;

kAeldi tou Employee

kAeldi Tou Project

TaskAssignment

StartDate
Moo gival to KAEWSL TNE vEQC oXEoNC;

YUvBeto KAeLSL, amoteAoupevo amo ta attributes mou
avtlotolyoUV oto KAeLOL Twv 2 kKAdoswv Employee + Project



Avodpouikec Associations oe RDM

manager |

*

Employee

>KeEPTELTE OTL €lvall KAVOVLKQ associations;
Ye mola epimtwon Ba dtiayvate vea oxeon (mivoka);

Create table Relative

(perl integer references Person(id),
per2 integer references Person(id),

managed

primary key (perl, per2))

Create table Employee (

empid char (10) Primary Key,
manager char(10) NOT NULL references Employee(empid),

Relative

Person




Mapping UML Classes to RDM

* One to One Associations both mandatory:

Create table report
(report_no integer,... Report
primary key (report_no));

1

Has
. . bbreviati
Create table abbreviation 1 apbreviation
(abbno char (6), L
: . Abbreviation
repno integer not null unique, ....

primary key (abbno),
foreign key (repno) references report
on delete cascade on update cascade);



Mapping UML Classes (and ER Schema) to RDM

* Only the UML classes are presented here

* One to One, one side optional one mandatory

Create table department

(deptno integer primary key, Department
name varchar(20), ...

); 1

_ Managed
Create table Director 0.1
(id char (10) primary key, ~
dept integer references department(deptno) Di
Irector
on delete cascade on update cascade

ceer)

NOT NULL



Mapping UML Classes to RDM

* One to One both optional

Create table engineer |
(empid char (10), .... Engineer

primary key (empid));
0..1
Is all ted
Create table desktop o s allocate
(desktopno integer, .
empid char (10), eskton
primary key (desktopno),

foreign key (empid) references engineer
on delete set null on update cascade);



Mapping UML Classes to RDM

* One to Many, both mandatory

Create table department

: Department
(deptno integer,... P

primary key (deptno)); ’

Create table employee

1..”
(empid char (10), ...

deptno integer not null, Employee

primary key (empid),
foreign key (deptno) references department
on delete set default on update cascade);



Mapping UML Classes to RDM

* One to Many, one side optional many side mandatory

Create table department

) Department
(deptno integer, ...

primary key deptno)); <>

Create table report
(reportno integer,

depno integer,

Report
primary key (reportno), °Po

foreignkey (deptno) references department
on delete set null on update cascade);



Mapping UML Classes to RDM

* Many to Many both optional

Create table engineer
(empid char (10), Engineer
primary key (empid));
Create table prassociation 0%
(assocname varchar (256),
primary key (assochame)); Belongs
Create table belongsto 0..*
(empid char (10),
assocname varchar (256),
primary key (empid, assocname),
foreign key (empid) references engineer,
on delete cascade on update cascade,
foreign key (assocname) references prassociation
on delete cascade on update cascade

PrAssociation




Mapping UML Classes to RDM

* Recursive, one to one, both sides optional

Employee 0.1

Create table employee 0..1
(empid char (10), Is married to
spouseid char (10), ...
primary key (empid),
foreign key (spouceid) references employee

on delete set null on update cascade);




Mapping UML Classes to RDM

* Recursive one to many, one side mandatory, many side
optional

0.*
Engineer —
1 Is led by
Create table engineer
(empid char (10), Is group leader of
leaderid char (10) not null,
primary key (empid),

foreign key (leaderid) references engineer
on delete set default on update cascade);



Mapping UML Classes to RDM

* Recursive, many to many, both optional

Create table employee 0. *
(empid char (10),..., Employee
primary key (empid));

0..*

Create table coauthor

(authorid char (10),

coauthorid char (10),

primary key (authorid, coauthorid),

foreign key (authorid) references employee
on delete cascade on update cascade,

foreign key (coauthorid) references employee
on delete cascade on update cascade);

Is coauthor with



Mapping UML Classes to RDM

* Ternary relationships, one to many to many

Example: One engineer has one manager in a specific project (but
different managers in different projects)

Functional Dependanciy: projectname and empid determine mgrid

Project

Manager Engineer




Mapping UML Classes to RDM

Create table project (projectname char (20),
primary key (projectname));
Create table manager (mgrid char (10),
primary key (mgrid));
Create table engineer (empid char (10),
primary key (empid));
Create table manages (projectname char (20),
mgrid char (10) not null,
empid char (10),
primary key (projectname, empid),
foreign key (projectname) references project
on delete cascade on update cascade,
foreign key (mgrid) references manager
on delete cascade on update cascade,
foreign key (empid) references engineer
on delete cascade on update cascade);



Mapping UML Classes to RDM

* Ternary relationships many to many to many

Example: employees can use many skills to ech project that they
participate

Employee

Skill /<>— Project




Mapping UML Classes to RDM

Create table employee (empid char (10),...
primary key (empid));
Create table skill (skilltype char (15),
primary key skilltype));
Create table project (projectname char (20),
primary key projectname
Create table skill used (empid char (10),
skilltype char (15),
projectname char (20),
primary key (empid, skilltype, projectname),
foreign key (empid) references employee
on delete cascade on update cascede,
foreign key (skilltype) references skill
on delete cascade on update cascade,
foreign key (projectname) references project
on delete cascade on update cascade);



Avtiotoixion lepapxiwv ce RDM

" Tlevikevon (Generalization): mOAAEC TIBOVEC OTPATNYLKEC, KoL
navta BEAtotn:

" Avtiotoixloe oAOKANnPN tnv tepapyxia o 1 peyalo nivaka

" Null Tipég oe attributes mou dgv £xetL 1 ovtotnta

" Anuioupyia riivaka yia pHovo ti¢ KAdosigc-pUAAa
" Xpnowo yla disjoint kat complete
" KaBe kAaon og Eexwploto mivaka (Sltatnpoupe to KAWL os
OAn TNV Lepapyioa)

" 2 mapaAiayec: Eva subclass amoBnkelel OAa ta attributes tnc
LEpapXLOG, N LOVO TO KAELSL TNG UTTEPKAGONG;



Napadsiypa

Cl
1d PK
number
hours
A
C2 C3
B D
E

Emiloyn 1: C1(d, number, hours, B, D, E)

Emiloyn 2: C2(1d, number, hours, B), C3(1d, number, hours, D, E)

Emiloyn 3a: C1(1d, number, hours), C2(1d, number, hours, B),
C3(1d, number, hours, D, E)

Emloyn 33: C1(1d, number, hours), C2(1d, B), C3(1d, D, E)

AvaAoyol LE TO XOPAKTNPLOTLKA TNE KANPOVOLLLKOTNTAC, CUXVA

Ba kataAnéete otnv emloyn 3B  otnv emtloyn 2
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