public class Emp

GeneratedVal

private Long

Tumn(name

private Stri

Tumn(name
private Stri

mn(name
private Stri

[ati To XPNOLUOTIOLOULE;

To JPA (Java Persistence API) kot el81kotepa to ORM (Object-Relational Mapping)
amnoteholV epyaleloBrkeg mou edpapuolovral yia va SteukoAuvouv tnv aAAnAenidpacn
peTafl avTikelpevootpadolG MPOYPAHATIOMOU KAl OXECLUKWV BACEWV dedopévwv. Mo
OUYKEKPLUEVQ, ETUTPETIOUV TNV AECT AVTLOTOIXLON OVILKELMEVWVY Java GE TIVOKEG LG
Bdong dedopévwv.

H xprion toug pog npoodEépet:
1. Amlomnoinon tng aAAnAeniSpaong pe tn facn dedopévwy.
2. Amnoduyn unepBoAikol emavoAapPavouevou KwdLKa.
3. EukoAOTtepeg aAAAYEC, CUVTAPNON KaL AVATTTUEN TOU KWALKA.
4. Avetaptnoia tou kwdika and tn facn dedopévwy.

5. Emrdyuvon dladikaolwy petadopdg dedouévwy pe Tnv Baon.

MNMwg yivetal n avtiotoixiorn Object-Oriented evvolwwv og Baon
AedopEvwy;

H kaBe kKAdon avtlotolxeital o€ éva véo Tivaka otnv Baon dedopévwy. H kdBe mapapeTpog

™G KAAoeWC amoteAel oTAAN oTov avtioTolyo mivaka otnv Bacn Se6ouévwv,

loyee {
Columns
e(strategy = GenerationType.IDENTITY) . .
id Name Data type Length/Precision Scale Not NULL?  Primary key?
1d;
/0 i bigint o O
= "first_name") [
ng firstName: /7 B emailid character varying 255 [
_ *last_nams") /" W firstname character varying 255
ng lasthame; /W jastname character varying 255

= "email_id", nullable = false, unique = true)
ng email;

KaBe avtikeipevo tng KAAoEWG umopel va cwBel otnv Bdaon dedopévwy we Yo oELpd oToV
Ttivako oUTo.

Employee myEmployee = new Employee( id: 1L, firstName: "vasilis", lastName: "kiorpes", email: "ks.vasilis@gmail.com")
employeeRepository.save(myEmployee);

I T L OL

id . email_id . first_name . last_name .
[PK] bigint' character varying (255)' character varying (255)' character varying (255)'

1 1 ks.vasilis@gmail.com vasilis kiorpes

Default

+



= employees
General Columns Advanced Constraints Partitions Parameters Security SQL

Inherited from table(s)

Columns

Name Data type Length/Precision Scale Not NULL?
/8 i bigint .
/8 emailid character varying 255 .
/" B fistname character varying 255
/" §  lastname character varying 255
/" ® officeid bigint

ouoyetioelg ano mAsupa Object Oriented mpoypAppatog UAOTOLOUVTOL HECW
TePLEKTLKOTNTAG. MapdAAnAa, otn Baon Sedopévwy n olvdeon ekteleital pe Eévo kAeldi mou
eTUAEYETOL HE KATAAANAQ annotation. Oa oV e TNV KABE MePIMTWON TLO AVAAUTIKA OTNV

OUVEXELQ.

le(name = "employees")
public class Employee {

(strategy = GenerationType.IDENTITY)
private Long id;

(name = "first_name")

private String firstName;

(name = "last_name")

private String lastName;

(name = "email_id", nullable = false, unique = true)
private String email;

mn(name = "office_id")
private 0ffice office;

(name = "offices")

public class Office {

m

(strategy = GenerationType.IDEN

private Long id;

(name = "location™)

private String location;

(name = "email_id")
private String email;

Kata Tig oUOXETIOELG TWV TILVAKWY, UTtdpxouv 4 Annotation
miou Ba elvat W8laitepa xprnoLpa, av kal Sgv SnAwvouv tnv
idLa TN oxéon. Auta ivat:

JoinColumn: Xpnolpomoleital ylo va onpotodotnoel éva EEvo
KA£L61 og évav mivaka. Mpémnel vo tou 800¢ei éva medio tng
TPOG-CUCYETLONG ovTOTNTAG. H 0TAAN ekeivn Ba amoteAéoel
TN otrAn otnv omnola Ba Selyvel To £évo KAeLSL.

MappedBy: XpnolLoToLE(TaL 08 TAEUPEG CUCGXETIOEWVY TIOU
Sev mepLéxouv E£vo KAELSL yila va INTACOULE armo To

TPOYPAUA VO ETOLUACEL (YLa SLKA Hag EUKOALA) pa cUANOYH ATt TLC OXETI{OUEVEC

OVTOTNTEC TOU.

Fetch: OpileL pe mola otpatnytkn Ba poptwbolV oL oXeTI{OUEVEC OVTOTNTEC Ao TNV BAch
Sedopévwy. OL KupLoTepeC HopdEC eival To @FetchType.LAZY (oL oXeTI{OUEVEG OVTOTNTEG VA
doptwBoLV LoVOo TNV oTIYUA TIou Ba TIg XpeLacToue) kol @FetchType.EAGER (ot
OXETIOUEVEG OVTOTNTEG GOPTWVOVTOL OUECWC, Hall UE TNV ApXLKA)

Cascade: Opilel moleg aAAay£G og pio ovrotnta Ba emnpedlouv TG CUCXETLOELC TNG. Me To
CascadeType.REMOVE m.x. dnAwvel mw¢ av opfricoupe éva office, ofrvoupe kot 6AoUG Toug
employee mou douAgUouv o€ AUTO.

Primary key?






Avtiotoixlon 1-1 Ixéoswv (@0OneToOne)

Avtiotoixion 1-1 epappoletal 6tav kaBe oelpd TOU eVOG TivaKa CUCXETIZETAL e aKPLBWS
€va atolyeio tou aAlouvou. H ulomoinon ouvnBwc meplhapBavel tnv xpron evog Eevou
KA£LS10U o€ €vav amo toug SU0 TIVaKEG.

Ag OV UE TL.Y. TIw¢ BEAOUHE £vav THivaKa yLa KOATOLKLSLAL KAl €vav Tiivaka yio KoOAGdpa tou
TIEPLEXOUV YPATTEC TTANPOodopies. KaBe katowkidlo punopel va popdel Eva LOVo KOAGPO, Kot
KABe koAdpo umopel va ¢poplETal amod eva Povo {wakL.

Onwg BAémou e, n oxéon eudaviletal kot 0T SUO OVIOTNTEG OO TNV MAEUPA TOU KWALKA.
(name = "pets")
public class Pet { £ pets

General Columns Advanced Constraints Partitions Parameters Security SQl

(strategy = GenerationType.IDENTITY)
Inherited from table(s) Sele ) inherit from

» Cohme
Name Data type Length/Precision Scale Not NULL?

private Long id;

(name = "

private String species;

s 0 i bigint
ne(mappedBy = "pet") 9 .
private Collar collar; Pl | species character varying 255
}
’ r ’
MTOPOUE VO OVAKTI|OOUUE TNV KO OXETIGUpmevi] uv v tiim wits ui v wivi] e ustier Uay v

REntity

Table(name = "collars") -
T collars

public class Collar {
General Columns Advanced Constraints Partitions Parameters Security SQL

@Id
- Inherited from table(s) Select to inherit from

@GeneratedValue(strategy = GenerationType.IDENTITY)

private Long id; Columns

@Column Name Data type Length/Precision Scale Not NULL?
private String nametag; Va i id bigint .
@0neToOne Pl | nametag character varying 255

@JoinColumn(name = "pet_id") >

N\,
[

et_id bigint
private Pet pet; p igin:

ntav onolodnmote dAAo Sedopévo.

Ztnv Baon dedouévwy OpwE mopouclaletal Hovo oTov Tivaka ou epapuolel @JoinColumn
L€ TO Gvopa Ttou Tou €xoupe {ntioeL. EmAéyel avtopata Ty othAN Id yla va mposToLpdost
To €£vo KAeLbL.

Primary key?

Primary key?



Avtiotoixton 1-n Xxéoswv (@0OneToMany, @ManyToOne)

H oxéon 1-n xapoaktnpiletal amo tnv pn cuPUETpLKA Soun TNG. Eva avtikeipevo tng KAAong
‘a’ ouoyetiletal pe moAaAQ avtikeipeva tng kKAaong ‘B’. To kaBe avtikeipevo tng kKAaong ‘p’
OUWG CUCXETIZETAL e LOVO €Vl OVTIKELLEVO ‘O’

Me owotd annotation sivat Suvatov (kal paiota, Wolaitepa eUKOAO) VO AVOKTGOULE OAOL
To OXeTW{OPEVA AVTIKELPEVA ‘B’ yla To KABe avtikeipevo ‘a’ péow pLag Alotag mou dev €xel
QLECO QVTIKTUTIO 0T OELpa ‘a’ otnv Paon dedopuévwy. YAPYEL LOVO GTOV KWELKA, yLa
SleukoAuvon Skn Hag.

(name = "offices")
public class Office {

5 offices

ytedValue(strategy = GenerationType.IDENTITY) General Columns Advanced Constraints Partitions Parameters Security SQL

private Long id; Inherited from table(s) Select to inherit from
L.unn(name = "location") Columns
private String location; Name Data type Length/Precision Scale NotNULL?  Primary key?
VT bigint ‘ ‘
1(name = "email_id") R
. L /W emailid character varying 255 » »
private String email;
/" W location character varying 255 » »
30 M (mappedBy = "office", cascade = CascadeType.ALL)
private List<Employee> employees = new Arraylist<>();
}
(name = "enmployees”)
public cless Employce {
= employees
(strategy = GenerationType.IDENTITY) ployes
private Long id; General Columns Advanced Constraints Partitions Parameters Security SQL
Inherited from table(s)
(name = "first_name")
private String firstName; Columns
Name Data type Length/Precision Scale Not NULL?  Primary key?
(name = "last_name™) Ve bigint ® )
private String lastName;
/Z ® emailid character varying 255 [ ] »
= "enmail_id le = false = true
(name 1l_1d", nulledble alse, unique = true) /' B fistname character varying 255 » )
private String email;
7 B jastname character varying 255 » »
7§ officed bigint D »
(name = “office_id")
private 0ffice office;
° e X Close o



Avtiotoixlon n-n Xxéoswv (@ManyToMany)

Onwg yvwpiloupe, n oxéon n-n og pia facn dedouévwy UNOTIOLEITAL LE TNV XPAON EVOG
TVaKa-CUGXETLON N omola cuykpatel U0 Eéva KAELOLA: éval yLa KABEe Tivaka Tou cuVEEEL.
KaBe oelpd TnG amnoteAel CUOYETLON HETOEU SUO OELPWVY TWV YELTOVIKWY TNG TIVAKWV.

Student | Subject

H ulomoinon auth elvat oXeTikad eUkoAn pe To JPA. Avti yia @JoinColumn, XpnoLUOTOLOUE
To @JoinTable, péoa oto omnoio SnAwvovtat Svo nedia JoinColumn.

'| subjects

General Columns Advanced Constraints Partitions Parameters Security SQL
@Table(name = “"subjects") —
public class Subject { Inherited from table(s) Select to inherit from

1

dGeneratedValue(strategy = GenerationType.IDENTITY) Columns
private Long id; » Name Data type Length/Precision Scale NotNULL?  Primary key?

Lumn /8 i bigint [ o
private String name; N
7/ W classroom character varying 255 » »
1

private String classroom; /" W name character varying 255 » »
v assroom;

le(

name = "subject_student", = subject_student
joinColumns = in (name = "subject_id"),

General Column

inverseJoinColumns = yinColumn(name = "student_id")
) herited from table|

vanced Constraints Partitions Parameters Security SQL

Select to inherit from
private List<Student> students = new Arraylist<>();
} Columns
Name Data type Length/Precision Scale Not NULL?  Primary ke
/7 B subjectid bigint o »
Table(name = “students™) N
public class Student { 7 ' student_id bigint . »

@Ic
@GeneratedV je(strateqy = GenerationType.IDENTITY)

rivate Long id;
P 9 ' £ students

" General Columns Advanced Constraints Partitions Parameters Security SQL
@Col (name = "first_name")

private String firsthame; » Inherited from table(s) Select to inherit from

@Col (name = "last_name") Columns

private String lastName; Name Data type Length/Precision Scale Not NULL?  Primary key?
s 0 i bigint . .

@ManyToMany (mappedBy = "students™)

private List<Subject> subjects = new ArraylList<>(); /B first_name character varying 255 » »

last_name character varying 255 ) »



YTdpxeL OpHwg €va poPAnua. Av kot Lolaitepa eUKOAN, n uAomoinon auth 8ev Hag EMITPEMEL
va IPOoBECOUUE EMITTAEOV OTAAEG OTOV TivaKa-cuoXETion. Mpaypoartt, to JPA Sev mepLEXEL
avw8&UVO TPOTIO VO TO TIPAYHOTOTIOLCOULLE LE TETOLO TPOTO. AG TOUUE OPWCE TwG BEAoUUE
va BaBpoAoynooupe Toug HaBnTEg ava pabnua:

Student

graded

grade

Subject

Av BeAjooUE VA EKTEAECOUE TNV OUVEEDH LE TETOLO TPOTIO, Bt XPELACTOUE HLA TILO
niepimAokn uhomoinon. Npoteivetal va dnULoUPYROOUUE Hia VEQ OVTOTNTA TTOU TaipVEL TOV
POAO TOU CUVOETHPA, Kal EPLEXEL SUO OXECELG TUTIOU 1-n LE TOUC Yeltoveg mou cuvSeeL. H
TEXVLKN auth Ba xwpiosl SnAadr TNV cucxEtion n-n oe SU0 cuoxeTloeL 1-n.

wLiiiany

@Table(name = "students")
public class Student {

@Id

@GeneratedValue(strategy = GenerationType.IDENTITY)

private Long id;

@Column(name = "first_name")
private String firstName;

@Column(name = "last_name")
private String lastName;

@0neToMany(mappedBy = "student")
private Set<Grade> grades;

wble(name = “grade")

public class Grade {

@Ic
eneratedValue(strategy = GenerationType.IDENTITY)
lumn(name = “"grade_id")

private Long gradeld;

JanyTo0n
Colunn(name = “student_id")
private Student student;

lanyT 1
C imn(name = "subject_id")
private Subject subject;

1
private int grade;

}

ble(name = "subjects")
public class Subject {
PId
@ at alve(strategy = GenerationType.IDENTITY)
private Long id;

@Column(unique = true)
private String name;

@Column

private String classroom;

PON. any(mappedBy = "
private Set<Grade> grades;

subject")

—

students

General Columns

Inherited from table(s)

Advanced

Constraints  Partitions

Parameters

Security SQL

Columns

Name Data type Length/Precision Scale Not NULL?  Primary key?
70 i« bignt . .
7 B firstname character varying 255 D D
7 §  jastrame character varying 255 ) D
1 grade
General Columns Advanced Constraints Partitions Parameters Security SQL
Inherited from table(s) Select to inherit from
Columns

Name Data type Length/Precision Scale Not NULL?  Primary key?
Pl | grade_id bigint . .
/" W gade integer ) »
/" B swdentid bigint » »
/B subjectid bigint ) »
£ subjects
General Columns Advanced Constraints Partitions Parameters Security SQL
Inherited from table(s) elect to inherit from
Columns

Name Data type Length/Precision Scale Not NULL?  Primary key?
/s 0 id bigint . .
/" W classoom character varying 255 » »
/" B name character varying 255 » »



Xpelaletal mpoaooyn He onotadnmote and tig SUo vhomolroelg. Npoteivetal va
edpappoooupe Lazyloading 6mou elvat Suvato. Eival dlaitepa EUKOAO VO GUVAVTI|GOUE TO
poPANUa n+1 (to omoio Ba avaAUoOUUE APECWC LETA) Kal va avEnooupe ododpad tov
dopto gpyaociag Tng ouvdeong pe tnv Baon.

T eivan to mpoPAnpa “Select N+1”;

To mpoPAnua N+1 TPoKUTITEL OTAV L0 OVTOTNTA N oTtolal TIEPLEXEL AAAEG OVTOTNTEG AVAKTA
TO TIEPLEXOUEVA TNG, KL ETELTA EEKLVA ETLIMAEOV SLadLkaoieg TAVW O€ KABE pio armo TIg
oVTOTNTEG TNC. AUTO 08nyel og coPapn alénon tou GpopTou epyacLwV (ELOKA yLa LEYANEG
Baoelg 6eSouEVWV) Kal UMOPEL VA TIPOKAAETEL GNUOVTLKEG TITWOELG 0TV TaXUTNTA
EKTEAEONG.

To 6vopa TIPOKUTITEL Ao TIG EVIOAEG-query TTou 08nyouv oTo POBANUa auto.
JUYKEKPLUEVAL:

1 Query yla va enavoktnBolv 6Aa ta eplexopeva avtikeipeva (mAnbog N).

N Query yLo va ektehecBel pia Stepyacia mavw oe kABe éva amod to MEPLEXOUEVOL
QVTLKELHEVA.

Mo Vo TO QVTLUETWTTIOOUE, lvat onuavtiko epappoloupe kupiwg Lazy load, wote va
ekTeAOUE SeUTEPEVOVOEG QVATNTOELG LOVO OE TIEPLEXOLEVA AVTLKELLLEVOL TOL OTIOLOL OVTWG
Ba xpetaotoupe. To Eager load To XpnOLUOTIOLOUE LOVO OE TIEPUTTWOELG OTIOU, EAV
dbopTwvou e Eva aVTIKELLEVO, elpaoTe olyoupol we Ba XpeLaoTel onwaodnmote va
EKTEAEOOUE KOl KATIOLO SlEpyaoio TAvVW Tou.

M.x. B€Aoupe va dopTtwoou e £va AApmoup. N'vwpiloupe wg thv mpocodn (cover Image) Ba
N Xpelaotole og kABe ebapuoyn mou xpnotlpornoleital to Album, ondte epapuolovpe
Eager Loading. OL meplexOUeveg LKOVEG (contents) Tou AAMMOUN OpwC, Ba Aettoupyouv pe
Lazy Loading 610TL 6gv Ba TI¢ XpnoLUOMOLOUUE O KABe edappoy).

truct
@A11Args structo
@ENntit

@Table(name = "albums")
public class MyAlbum {

PId
@GeneratedValue(strategy = GenerationType.IDENTITY)
private long id;
@ 1(nullable = true)
private String name;
1

private String description;

inyToOne(fetch = FetchType.EAGER)
@JoinCo 1(name = "imageId")
private MyImage coverImage;
T 1y (fetch = FetchType.LAZY)
nTable(
name = "contains",
joinColumns = @JoinCo 1(name = "album_Id"),
inverseJoinColumns = lunn(name = "image_Id")
)
private List<MyImage> contents = new ArraylList<>();



Tt eivan To opaApa Lazyloading kat nw¢ avripetwnilerat;

To odpdaApa Lazyloading, yvwoto yia to Lazy Initialization Exception mou npokalei, mpokUmtel
otav npoornadrocoupe va tpafnéoupe Sedopéva amo pio cuoxetion n omola epopudlet Lazy
Load oto avaloyo nebio kal Sev €xel amokTAoeL Ta Se6opéva aUTA.

S myAlbum = {M
id = 26
f) name = "Athens Trip"
) description = “Images taken in our journey through the Greek Capital”
) frontimage = {Mylma |
contents = {PersistentBz 54 Unable to evaluate the expression Method threw 'org.hibernate.LazylnitializationException' exception

Eddoov dev Béhoupe va edapuodooupe EagerLoading Adyo tou N+1 mpoBAnpatog, Ba
XPELACTEL VO TIPOYLLOTOTIOL|GOULE “XELPOKIVNTA’ 0TOV KWSIKA HAC TNV $OPTWON TwV
Sedopévwy umd kabeotwg Lazyloading mpLv ta xpnotpomnotjcoupe. O 1o eUKOAOC TPOMOG
enitAuong tou {nTrHaToC eival po @Transactional cuvaptnon.

Mia cuvaptnon e annotation @Transactional €xeL TNV LOLOTNTA VOl CUYKPATEL OVOLKTH
omotadnmote cUvVodo avoifel péoa TG, £wg 6Tou oAokANpwOel n idta. AuTto tnv BETEL Lkawvn
va {ntdel ta Sedopéva yla onoia oxvet Lazyloading moActikr. Apkel va KKAECOUUE Ta
Sedopéva mou pag eviladépouv péoa og authv. H ouvodog amoktnong dedopévwy dev Ba
£XEL KAeloel akoun, onodte Ba eival wkavn va Ta entotpéPet!

BeBaiwg, Ba xpeldletal kat pLa avtiotolyn, un-Transactional ouvaptnon ylo kaBe Tétola
pEBoSO péoa otnV KAAon Service TnG ovtotnTag auTthG. AALwE Ba TEcou e TTAAL OTO
npoPANUa n+1 adou kabe aviikeipevo Ba avaktdatal pe cuvaptnon Transactional pe mAnpeg
QVAKTNON.

@0verride no usages
public MyAlbum getAlbum(Long AlbumId) {

return repository.findById(AlbumId).orElseThrow();
}

Jverride 2usages
@Transactional
public MyAlbum getFullAlbum(Long albumId) {
MyAlbum myFullAlbum = repository.findById(albumId).orElseThrow();
myFullAlbum.getContents().size();

return myFullAlbum;

BaciAng Klopmég
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