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Aopun) AVTIKEINEVWYV

0 ‘Eva avrikeiyevo avTioToIxEi o€ pia ovroTnTa o¢ éva E-R

0 To avTIKEINEVOOTPAPES JOVTEAO PaacifeTal OTNV EVOWHATWOT OeO0UEVWY Kal KWOIKA
TTOU OXETICOVTAI JE EVA QVTIKEIMEVO, O€ Mia JOVO PJovada TNG OTTOIAG TA TTEPIEXOMEVA
OEV QaivovTal OTOV EEWTEPIKO KOTUO

0 OAeg ol aAANAeTI®OPAOCEIG UETACU EVOC QVTIKEIMEVOU KAl TOU UTTOAOITTOU CUCTHUATOG
YiVETOI HECW MNVUMATWYV

0 H dlaouvdeon PETACU EVOC QVTIKEIMEVOU KAl TOU UTTOAOITTOU OUCTHUATOG opileTal atrd
éva oUVOAO aTtTd EMITPETTOMEVA PnvUpaTa

O [eVIKA Eva QVTIKEIPMEVO EXEI OXETIKA ME QUTO:

‘Eva cUvoAo a1t JETABANTEG TTOU TTEPIEXOUV Ta OEOOUEVA YIa TO AVTIKEIWEVO. Ol
METABANTEC avTIOTOIXOUV OTIC IB1I0TNTEG TOU JOVTéEAOU E-R

‘Eva oUvoAo a1ré gnvUMaTa OTA OTTOIO ATTOKPIVETAI TO AVTIKEINEVO. KABE privuua
MTTOPEI va £xel 0,1 1] TTEPICOOTEPES TTAPANETPOUG

‘Eva ouvoAo at1rd pe@dédoug, Kabepia ek TwV OTTOIWV gival Eéva CwHa atTd KwoIKaA
TTou XeIpietal Eva pRvupa. Mia pé6odog eTIOTPEPEI dia TIMA O€ ATTOKPION TOU
MNVUNATOG
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é_ AVTIKEINEVOOTPUPEIC TAWOCOEC

XPNOIYJOTIOIOUUE TNV 10£A TOU TTPOCAVATOAIOUOU OTO AVTIKEIUEVO O€ [id
YAWOCOQ TTOU XPNOIUOTTOIOUUE YIA VA XEIPICOPAOTE TN BAcn OEOOUEVWV.

Mia etTIAoyn} €ival va TTEKTABEI pia YAWOOoa XEIPIOUOU OEOOUEVWY,
oTTwe N SQL, TTpoaBETOoVTAC TTEPITTAOKOUC TUTTOUG KAl
TTPOCAVATOAIOUO OTA AVTIKEIMEVA. T CUOTAMATA TTOU TTAPEXOUV
QAVTIKEIMEVOOTPAPEIC ETTEKTACEIG OE OXECIOKA OCUCTAMATA
OVONAloVTal CUCTANATA OXECIAKWY QAVTIKEIMEVWV.

Mia GAAN €TTIAOYN €ival va TTAPOUUE Wia UTTApXouoa YAwooa
TTpoypPaupaTiIonou (C++, Java) Kal va TNV ETTEKTEIVOUUE WOTE va
xelpiCetal TNV Baon dedopEvwy. TEToIEC YAWOooEC ovopalovTal
MOVIHNEG YAWOOEG TTPOYPAMHATIONOU (persistent
programming)
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;, MovipeC YAWOTEC TTPOYPANNATICHOU

0 O1yhAwooeg Baocewv 0edoUEVWY dIAPEPOUV ATTO TIC TTAPADOCIAKES
YAWOOEC TTPOYPANMATIONOU OTO OTI XeIpifovTal kaTeuBeiav dedouéva
TTOU €ival pyoviua, dnAadn Ta dedopeva TTou ouvexiCouv va UTTApPXOUV
aKOMO KOl apou TEPUATIOEI TO TTPOYPAPMA TTOU T dNUIOUPYNOE

0 Mia oxéon og pia Bdon dedopEVWV KAl O1 EYYPAPES WIS OXEONG Eival
TTapadEiyuaTa JOVIMWY OEDOUEVWV

O  AvTiBeta, Ta yéva povipa dedopEva TTou XelpiCovTal ol TTapadOoOIaKEC
YAWOOEC TTpOYypapMaTIopou gival Ta apxeia (files)

0 Mia géviun YAwooad TTpoypappaTIodou cival yia yAwooa
TTPOYPAMMATIONOU TTOU £XEI ETTEKTABOEI UE KATAAANAEC DONEC WOTE va
uTTOPEI Va XeIpideTal povipa dedopeva.

O O1 JOVIMEC YAWOOEC TTPOYPAMMATIOUOU BIA@EPOUV ATTO TIC YAWOOEC
ME evowpaTwuévn (embedded) SQL

0 ODMG C++ (Object Database Management Group)
C++ OML (Object Manipulation Language)
C++ ODL (Object Definition Language)

0 Opoiwg yia ODMG Java
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é_” Object-Relational MovtéAa Asdopévwv

0 ETrekTeivoupe Ta OXECIOKA JOVTEAD DEDOUEVWV KA TIGC OXECIOKEG DOUEG
XPNOIUOTTOIWVTAG AVTIKEINEVOOTPAPI TTPOCAVATOAIOHO

0 Emtpémroupe o€ media eyypapwy va £XOuUV TTEPITTAOKOUG TUTTOUG
(complex types), T1.X. MN-ATOMIKEG TINEC OTTWG ENPWAICCUEVEC OXETEIC
(nested relations).

0 KaBwg To JOVTEAO HOG ETTEKTEIVETAI, DIATNPOUME TIGC OXECIOKEC
I0I0TNTEG, IDIAITEPA OTI €XEI VA KAVEI JE TNV TTIPOCTTEAACN TWV
OedONEVWV

0  AvepXOuevn ouuBaroTnTa Pe UTTAPXOVTEG OXECIOKEC YAWOOEG
TTPOYPANMATIOHOU.
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L. MNepitrAokol Tutrol Asdopévwyv

0  Kivnrpo:

EmiTpetTd un atouikd tredia (non-atomic domains)
(aTOoMIKO = adIaipETO)

Mapadelyua pun-atopIKwy TTEdIWV: OUVOAO QKEPAiWYV 1)
oUvoAo gyypagpwv (tuples)

EmiTpéTTel mo d1aio0nTIKA JovTEAOTTOINON £EPAPUOYWYV PE
TTEPITTAOKO DEDOMEVQ

0 AiaicOntikog Opioudc:
EmiTpETTel oX€OEIC HEOQ OE OXEOEIC

Alatnpei TN aONUATIKA BgPEAiwWON TOU OXECIOKOU
MOVTEAOU

[Mpogpavwce, TTapafiadlel Tnv 1NF.
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_ 4_ Napdadeiypa EppwAiacpévng Zyéong

O Mapadeiyua: 1TANPo@opIakd cuoTtnua BiBAI06AKNS
0 KdBe BiBAio €xer:

TitAo,

2. UVOAO ouyypagpeEwy,

EkdoT1n, Kai

‘Eva ouvoAo atrd AEceic-KAeIdIa
0 H Non-1NF oxéon books

title author-set publisher keyword-set
(name, branch)
Compilers | {Smith, Jones} | (McGraw-Hill, New York) | {parsing, analysis}
Networks | {Jones, Frick]} (Oxtord, London) {Internet, Web}
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1 NF (flat books)

fitle muthor | pub-name | pub-branch | keyword
Compilers | Smith | McGraw-Hill | New York | parsing
Compilers | Jones | McGraw-Hill | New York | parsing
Compilers | Smith | McGraw-Hill | New York | analysis
Compilers | Jones | McGraw-Hill | New York | analysis
Networks | Jones Oxford London [nternet
Networks | Frick Oxford London [nternet
Networks | Jones Oxford London Web
Networks | Frick Oxford London Web
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4ANF AtroouvBeon EppwAlacpévwyv ZYECEWY

O EcaAcipel TV areyvia-ade€iotnta Twv flat-books utroBéTovTag Ot
IoXUOUV 01 aKOAoUBEeC TTOAAWV-TINWYV e€apThoelc (multivalued
dependencies):

title — author
title — keyword
title —> pub-name, pub-branch

0 AmroouvBerel 1o flat-book g ANF xpnOIPOTTOILVTAG TA OXECIAKA
oxAuaTa:

(title, author)
(title, keyword )
(title, pub-name, pub-branch)
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_L ANF Decomposition of flai-books

title author title keyword

Compilers | Smith Compilers | parsing
Compilers | Jones Compilers | analysis
Networks | Jones Networks | Internet
Networks | Frick Networks | Web
authors keywords

title pub-name | pub-branch

Compilers | McGraw-Hill | New York
Networks Oxford London

books4
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L MpoBAnjpara oto 4NF Zynua

0 O 4ANF oxediaoudg atraitei xprion ocuvoEouwy (joins) oTa queries.

0 O 1INF oxediaopog (flat-books):
ECaAci@el TNV avaykn yia join queries,
XAavel TNV Eva-TTpog-£va avTioToixnon METagU tuples kal documents.
Epoavilel mepITth) eTavaAnyn (redundancy) tTAnpogopiag

0 H avamrapdotaon pe Nested relations givail TToAU 1m0 QUOIKA 0w (OTO
OUYKEKPIMEVO TTAPADEIYHA).

title author-set publisher keyword-set
(name, branch)

Compilers | {Smith, Jones} | (McGraw-Hill, New York) | {parsing, analysis}
Networks | {Jones, Frick| (Oxtord, London) {Internet, Web}

Nested Relation Books
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é_, MNepitrAokol Tutrol oTnv SQL:1999

0 H SQL yia va utrootnpi¢el complex types TrepIEXEL:

Tutroug 2uAN\oywyv (collections types) kai TUTTOUG HEYAAWY
avTikelyEvwy (large object types)

Nested relations: 11.%. collection types
Aopunuévoucg Tutroug (Structured types)
Nested record structures: T1.X. CUVOETEC 1010TNTEC
KAnpovouikoTnTa
[TpoCcavaATOAIOUOG OTA AVTIKEIMEVA
object identifiers kai object references
0 H tepiypagn pag Baoicetal kupiwg oto SQL:1999 mpdTUTTO
Agv uloTrolgiTal KaTd KOpov, aAAG

KaTtrola KOPMATIA TNG €XOUV KAVEI TNV TTAPOUCia TOUG O€
EUTTOPIKEC BAOEIC DEDOUEVIIV
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Aounuévor Tutro! Ko
KAnpovouikérnra otnv SQL

0 Structured types dnAwvovTal Kal XpnolgoTrolouvTal otnv SQL

create type Name as
(firsthname varchar(20),
lastname varchar(20))

create type Address as
(street varchar(20),
city varchar(20),
zipcode  varchar(20))

0 Structured types XpnoIKOTTOIOUVTAI VI ONUIOUPYIa TTIVAKWY JE CUVOETEC IOIOTNTEG

create table customer (
name Name,
address Address,
dateOfBirth date)

O Havagopd ota ouoTaTIKA TwV TUTTWV YiVETAI XpnolyotTroiwvTag Dot notation:
O Tl.x. name.firsthame
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é__‘ Aopnpévol Tutrol (Zuv.)

0 Row types opiouévol atrd To XpNoTn, TT.X.
create type CustomerType as (
name Name,
address Address,
dateOfBirth date)

0 Ev ouvexeia, dnuioupyia TvAKwWY TWV OTTOIWV Ol YPAPMES Eival Evag
TUTTOG OPICHEVOG ATTO TO XPNOTN

create table customer of CustomerType

Database System Concepts - 5t Edition, Aug 9, 2005. 9.14 ©Silberschatz, Korth and Sudarshan



é_ Mé&Godol

0 Mrropoupe o€ €vav dopnuéEVo TUTTO va dnAwooupue Kal hia péBodo.
method ageOnDate (onDate date)
returns interval year
0 To owpa TG peBBdOoU diveTal CeEXwPIOTA.
create instance method ageOnDate (onDate date)
returns interval year
for CustomerType
begin
return onDate - self.dateOfBirth;
end
0 Mtropoupe va UTToAOYiICOUNE TWPA TNV NAIKIa KABE TTEAGTN:
select name.lasthame, ageOnDate (current_date)
from customer
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é_ | KAnpovouikérnra

0 YT1oBeoTe 611 yia avBpwTtrouc (people) Exouue opioel TOV TTAPAKATW TUTTO:

create type Person
(name varchar(20),
address varchar(20))

0 Xpnoipgonolw kAnpovopikotnTa (inheritance) yia va opiow student kai teacher
types

create type Student
under Person
(degree varchar(20),
department varchar(20))

create type 7eacher
under Person
(salary integer,
department varchar(20))
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L., MoAAatrA} KAnpovouikérnra

SQL:1999 ka1 SQL:2003 d¢v uttooTtnpifouv multiple inheritance

Av 10 ouoTnua pag utroaTnpidel multiple inheritance, ytmropouue va
opiocoupue €vav teaching assistant TUTTO wg €ENG:
create type Teaching Assistant
under Student, Teacher

0 Tava ammopuyouue 1o conflict petacu Twv dUo department eu@pavioewyv
MTTOPOUUE VO YPAWOUE:

create type Teaching Assistant
under

Student with (department as student_dept ),
Teacher with (department as teacher_dept )
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Neplopiopoi Zuvétreiag (Consistency
Requirements) yia Yrotrivaxkeg (Subtables)

0 Tleploplopoi CUVETTEIOG VIO UTTO-TTIVAKEG KAl COUTTEP-TTIVAKEG.

KaBe tuple evog supertable (11.X. people) TTpEtTel va avTioToIXEi
TOUAGxIoToVv o€ £va tuple kaBevog atrd Ta subtables (11.x. students

Kal teachers)
EmitrAéov TTEPIOPIOHOG TG SQL:1999:

KaBe tuple oTov tTivaka people 1o otroio KAnpovopeital oTta tuples
TWV UTTO-TTIVAKWV students kai teachers yivetal inserted otov
TTivaka people pia opd aoXETWC av AVTIOTOIXEI OE TTEPICCOTEPES
EMPAVIOEIC HEOQ OTOUG UTTO-TTIVAKEG
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Tutrol Array kai Multiset otnv SQL

0 MNapadeiypara array kal multiset dnAwoewv:
create type Publisher as

(name varchar(20),

branch varchar(20))
create type Book as

(title varchar(20),

author-array varchar(20) array [10],
pub-date date,

publisher Publisher,
keyword-set varchar(20) multiset )

create table books of Book

0 [Mapdpolo pe Ta nested relation books, aAAG pe array yia TOUG GUYYPQQPEIC, avTi
yla set.
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Q. Collection Values

0 Kataokeun Array
array ['Silberschatz’,” Korth’,” Sudarshan']
0 Multisets

multisetset ['computer’, ‘database’, 'SQL]

0 Ta va dnuioupynooupe €va tuple Tou TUNOU NOU OPICANE TN OXEON
books: (‘Compilers’, array[ Smith’,”  Jones],
Publisher (" McGraw-Hill’,” New York"),
multiset [ parsing’, analysis’ ])

0 Ta va evbeooupe To NponyoUpevo tuple oTn oxeon Hooks, ypapoulE:

insert into books
values
(‘Compilers’, array[ Smith’, Jones’],
Publisher (" McGraw-Hill’,” New York"),
multiset [ parsing’, analysis’ ])
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L Queries mdvw ot Collections

0 Tava Bpouue 6Aa ta BiBAia TTou TTepiExouv we keyword tn Aé¢n “database”
YPAQOUUE,
select title

from books
where ‘database’ in (unnest(keyword-set ))

0 Mrtropoupe va TTpOCTTEAACOUE ATOMIKA OTOIXEIO EVOG array
XPNOIUOTIOIWVTAG OEIKTEC
[1.x.: Eav &€poupe OTI €va BiIBAio €xel 3 authors, uttopoupue va ypAWOUUE:

select author-array[1], author-array[2], author-array[3]
from books
where title = ‘Database System Concepts’
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0 T.x.

Unnesting

g-., oo METAOXNMATIONOG Hiag nested relation o€ pia @opua pe Aiyotepa
(N kaBdéAov) relation-valued attributes ovoupddetal unnesting.

select title, A.author as author, publisher.name as pub_name,

publisher.branch as pub_branch, K.keyword as keyword

from books as B, unnest(B.author_array ) as A (author),

unnest (B.keyword_set) as K (keyword )

title author pub-name pub-branch keyword
Compilers Smith McGraw-Hill New York parsing
Compilers Jones McGraw-Hill New York parsing
Compilers Smith McGraw-Hill New York analysis
Compilers Jones McGraw-Hill New York analysis
Networks Jones Oxford London Internet
Networks Frick Oxtord London Internet
Networks Jones Oxtord London Web
Networks Frick Oxford London Web
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Nesting

Nesting eival To avTiBeTo TOU unnesting kai dnuioupyei collection-valued attributes
2nu: H yAwooa SQL:1999 dev uttooTtnpicel nesting

O O

0  To Nesting yivetal ge TpOTTO TTAPOMOIO TNG oUVAPTNONG cuvdBpolong (aggregation), aAAG XpNOIUOTTOILVTAG
Tn ocuvdptnon colect() otn 6€on pIag ocuvapTnong ouvabpolong, yia va dnuioupyrnoouue éva multiset

O [a va kavoupe nest padi authors kai keywords:

select title, collect (author ) as author_set,
Publisher (pub_name, pub_branch) as publisher,
collect (keyword) as keyword_set
from flat-books
group by title, publisher

title author-set publisher keyword-set
(name, branch)

Compilers | {Smith, Jones} | (McGraw-Hill, New York) | {parsing, analysis}
Networks | {Jones, Frick} (Oxford, London) {Internet, Web}
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Taurornrag (Identifiers) rapaydépeveg amd Tov
XpnoTn

[Mapadeiyua:

O create type Person
(name varchar(20)
address varchar(20))

***Aev kAvw ref T GTIYUR TTOU dNUIOUPYW TO type

O ref using varchar(20)
create table people of Person
ref is person_id user generated

0 ** Kavw 10 ref tn aTiyun TTou dnuioupyw ToV TTivaka

0 Orav dnuioupyoupue €va tuple, TTapExouue pia povadikn Tiun yia Tov identifier:

insert into people (person_id, name, address ) values
(‘01284567°, ‘John’, "23 Coyote Run’)
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TautéTnra Avrikeipévou kai TUTrol Avagopwyv

0 OpiCoupe €vav TutTo Department pe redia name kai head e 10 deUTEPO
va gival avagopda (reference) otov TUTTO Person:

create type Department (
name varchar (20),
head ref (Person))

***Kavw 10 ref Tn aTiyun 1mou dnuioupyw TO type
0 MrtropouUue YETA va dNUIOUPYNCOUNE TOV TTivaka departments wg €ENG:
create table departments of Department

0 [a va dnuioupyrnjooupe €va tuple ue reference value, Trpétrel Tpwra va
dnuioupyriooupue To tuple pe null reference kai yeTd va BEooupue
cEXwpIoTa 1o reference:
insert into departments

values ('CEID’, null)
update departments
set head = (select p.person_id
from people as p
where name = "Gallopoulos’)
where name = "CEID’

***[ooooxn!!! O mivakacg givai o people, person givar o complex type.
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Path Expressions

0 Bpeg 1a ovoparta kal TIC d1euBUVOoEIG TwV ETTIKEQAANG (heads) OAwvV
TwV TUNUATwy (departments):

select head —>name, head —>address
from departments

Mia ékppaon 6TTwg N “head—>name” ovouddetal path expression
Path expressions BonBouv 010 va atro@euyovTal Ta explicit joins

Av 0 £TTIKEQOAANG VOC TUAMATOG OeV NTavV reference, yia va
BpeBouv o1 dIEUBUVOEIC ETTPETTE VO KAVOUE join TOV TTivaKa
departments ue 10 TTivaka people.

Kavel Tov XprjoTn va JTTOPEI va EKPPACEl TO query TTOAU
EUKOAOTEPQ.
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ZUYyKpIon

0 Persistent-programming-language-based OODBs

[MepitrAokol TUTTOI OEdOUEVWY, EVOWNATWON (integration) pe YAWOOEG
TTpoypaupartiopou (C, C++, Java).

*** AYIXPHZTH
0 Object-relational SQL

[MepitrAoKoI TUTTOI OEOOUEVWY, IOXUPEG YAWOOEG EPWTNUATWY, UWNANR
TTPOOTOCIA.

** EYXPHXTH

Database System Concepts - 5t Edition, Aug 9, 2005. 9.27 ©Silberschatz, Korth and Sudarshan



	Slide 1: Αντικειμενοστραφείς Γλώσσες Προγραμματισμού για Βάσεις Δεδομένων
	Slide 2: Δομή Αντικειμένων
	Slide 3: Αντικειμενοστραφείς Γλώσσες
	Slide 4: Μόνιμες γλώσσες προγραμματισμού
	Slide 5: Object-Relational Μοντέλα Δεδομένων
	Slide 6: Περίπλοκοι Τύποι Δεδομένων
	Slide 7: Παράδειγμα Εμφωλιασμένης Σχέσης
	Slide 8: 1 NF (flat books)
	Slide 9: 4NF Αποσύνθεση Εμφωλιασμένων Σχέσεων
	Slide 10: 4NF Decomposition of flat–books
	Slide 11: Προβλήματα στο 4NF Σχήμα
	Slide 12: Περίπλοκοι Τύποι στην SQL:1999
	Slide 13: Δομημένοι Τύποι και Κληρονομικότητα στην SQL
	Slide 14: Δομημένοι Τύποι (Συν.)
	Slide 15: Μέθοδοι
	Slide 16: Κληρονομικότητα
	Slide 17: Πολλαπλή Κληρονομικότητα
	Slide 18: Περιορισμοί Συνέπειας (Consistency Requirements) για Υποπίνακες (Subtables)
	Slide 19: Τύποι Array και Multiset στην SQL
	Slide 20: Collection Values
	Slide 21: Queries πάνω σε Collections
	Slide 22: Unnesting
	Slide 23: Nesting 
	Slide 24: Ταυτότητες (Identifiers) παραγόμενες από τον χρήστη
	Slide 25: Ταυτότητα Αντικειμένου και Τύποι Αναφορών
	Slide 26: Path Expressions
	Slide 27

