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o 44 221 DB 20| 22X ZE OHE
w A BE . EX(reference) 7|8t 2=
member.getOrders().get(0).getltem();
= DB 2 : Q2f7|(FK) 7|Et Oz
SELECT * FROM member m JOIN orders o ON m.id = o.member_id
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XHEEOI Al member.getOrders()= SELECT * FROM member — 1H
SELECT * FROM orders WHERE member_id=? — NH (& N+1 F2|)

= F3F £Z JSON & EHa3}

X HDIA| Member — Order - Member — Order — ...
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K= QFUBOIH|, DBE FK SHLIOIE|, =7} 2|7
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JPA Association Mapping

0 EntitySS M2 CHth AR BAE %S 5 UL

& 2H2HA| JPA Annotation

1:1 @OneToOne
1:N @OneToMany
N: T @ManyToOne

N:N @ManyToMany



1:1

o tHergk A2 (Unidirectional association)2 Entity Z+2| £
= Ad8ot= O 7tE 7[250|1 LHIN O = ALEE

o SfX| 2t thatsk A0 A= F Entity 0| AT CHE Entity Of
Cict &8 ERetCi= Ao /2lslof &

o thaber oo 47

N:1 @ManyToOne + @JoinColumn Q3ZtEtH 2| =2l (NF)

1:N @OneToMany + @JoinColumn & XCHY (NF)

@OneToOne + @JoinColumn = E|O|&

N:N @ManyToMany + @JoinTable BT 9| @1 H|0|E -



o YEsF A3 (Bidirectional association)2 Y% Entity 25
ot MRS ExSHE B
o SbX|TF bt OJE OM= At 2tA 2 ¥8|(owner)9r H|
FQl(inverse)& H=to| HAH0HOf otH, =0l Z 0| DBL|
Ql2f 7| (Foreign Key, FK)E &t2|&t
o YYEr AEe ched 2ol 7Y
@OneToMany(mappedBy
N:1/1:N @ManyToOne (SIAILE Q) =".")
@OneToOne(mappedBy
1:1 @OneToOne + @JoinColumn ="...")
@ManyToMany(mappedB

N:N @ManyToMany + @JoinTable y ="...")



Unidirectional vs Bidirectional
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Unidirectional @ManyToOne

o CHLSE @ManyToOne 2HA 0| A Entity 2] 013 instance=
CtE Entity 2| 3t instance 2t 94 E
SPA T} SH 70| B - 2t SIS BtLo| Btmo|at S

. O:Ilg’ -1 /1 O — !
L} 2t st of2] Yol shol 9lg = US
@Entity
public class Student { | (® student
@Id @GeneratedValue(strategy = GenerationType.IDENTITY) | *1d:Long «PK>
private Long id; cehool.id - Lang <Ko
private String name; v
@ManyToOne many-to-one
@JoinColumn(name = "school_id")
} private School school; ® schoo
. s id : Long «PK=»
@Entlty name : 5tring

public class School {
@ld @GeneratedValue(strategy = GenerationType.IDENTITY)
private Long id;
private String name;

}



Unidirectional @ManyToOne

o N:1 Student -> School 2HA4|

"0 2{ Student?} StLI2| Schooldf| &30t = CHCHY A

CHEESE(Unidirectional)O| 2t, Student Entity2F School& & &5,

School Entity= StudentE €X| Xot= #&2& 2|0(e

DB &0l A= student H|IO| =0 2[2f7|(Foreign Key, FK) Z&

(school_id)0]| A4 &

22 XHowner = 2|2i7|E 77Xl Student

@JoinColumn(name = "school_id") @A|& X|™H

7|2 fetch M 2f Fetch.EAGER (FA| 28)2lH|, O|2 Qlsl =

HOIE7I EEE 4= JAOOZ, Fetch.LAZY 2 BAS MY T
Fetch.LAZYE= St &7 2 M sQL A (Hs %X}



Unidirectional @ManyToOne

0 N:1 Student -> School 24 = JPA/HibernateOf| 2|3 Ci=
i 42 H|O0|=0| Mg &
= Student H|O|=0]| School H|O|&22 & XxSt= Q27| & 73
(school_id)

CREATE TABLE school (
id BIGINT AUTO_INCREMENT PRIMARY KEY,
name VARCHAR(255)

);

CREATE TABLE student (

id BIGINT AUTO_INCREMENT PRIMARY KEY,

name VARCHAR(255),

school_id BIGINT,

CONSTRAINT fk_student_school FOREIGN KEY (school_id)
REFERENCES school(id)

);



@JoinColumn

o @JoinColumne 2|2 7|(Foreign Key)S O ET [} AIE

o /|[282 2 @Column O ZtX| 1D RU&= unique, nullable,
insertable, updatable, columnDefinition, table 482 7}

XD QO I name, referencedColumnName,

AN —
foreignKey 2F €2 £d& 7HX|1 U=

= name - D18 2|2f7|2| O|F= A&

= referencedColumnName — 2|2} 7|7} & =35t= CHA H| O]
HHZ O|0|stH 7| & 42 &Xle E|O|EO| 7| & 7| 5”%*%49

Ooo =2 — — HAT—
)\-lI-IEI

= foreignKey(DDI) — 2|2i7| H|2f & 4% ISESEPNES!
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0o @JoinColumn name?| 7|£7 % defauItE A E
s AX5l= Entity & gicH .7 "4 ®X Entlty o] 7|2 7| 9 (id)



o S @OneToMany J_'-P71| Ol A Entity

FA9 HE 2o B 2 ol
Aol sLte] EAoer %

@Entity
public class Department {
@Id
private Long id;
@OneToMany
@JoinColumn(name = "department_id")
private List<Employee> employees;
}
@Entity
public class Employee {
@Id
private Long id;
}

C = CFHE Entity 2| o}
L |é>°| instance Of C{{3t &HEXE 74

Ol2] HEHO| AA[T, &

(E) Department
e id : Long «PK=»

lnne-tu-many
A

® Employee

e id : Long «PK=»

department id : Long =FK=»




Unidirectional @OneToMany

o 1:N Department -> Employee 27
"StLt DepartmentZt 02 EmployeeE 7+ = QUCH' & LCHCH 2HA
m I:“=”°'E0|Ef Department Entity2t Employee S&& & X8}
Employee Entity= DepartmentE ¥X| Xdt= X E Q|0
= @JoinColumn(name = "department_id") BA|H X[ 7| H-E—01|,
Employee E|O|=0 department_id2t= 2|2i7|(FK) Z 0| Mo &
= 2|2}7|= Employee H|O|S 0| EX|SIX| T, JPA OfE &0[A=
Department”/p #tA& 2te|g
s 27X (owner)= Department (@JoinColumn= M3 7| U 2)
n 7| = fetch EF Fetch.LAZY
= @OneToMany trHter OfE 2 AME|E| ZHS TheotA FAIE = U
oL, 2z 7| &2 & ds 0|70l F2[5H0F

» CHH 2 %ttc';%k(@OneToMany(mappedBy) + @ManyToOne) D& =
AME5H0] 2AE He2o| EE|dt= AEO| O YA QY



Bidirectional @OneToMany @ManyToOne

o O] ZtAO|A= St Entity= CHE EntityO| Ciiet & XE 7HX|
M, CtE Entity= & W EntityOll CHSH &t A M-S T+

= 0|2, Member= Board Entity Z2|MS 7}X|H, Board2

ot MemberOf CH3t & E 7HA

@Entity
public class Member {
@Ild @GeneratedValue
private Long id;
@OneToMany(mappedBy = "member") // {7| &
private List<Board> boards;

}

@Entity

public class Board {
@Ild @GeneratedValue
private Long id;
private String post;
@ManyToOne

- T

FAI0] 2

® Member

e id : Long «PK=»

Inne-tc-many

M,
® Board

s id : Long «PK=»

post : String
member id : Long «FK:»

@JoinColumn(name = "member_id") // 2|27 | (H&&H| F2)

private Member member;



Bidirectional @OneToMany @ManyToOne

o FESF @OneToMany/@ManyToOne A= JPACIA] 7t

o
3 stxolo, HOjE B4 Ol B2 RHY HEHS &Y

o

0 @ManyToOne & 2H2HAH 2| Z=0Cl(owner)

s @JoinColumn(name = "member id"2 2|2}7| ZH 0|2 X|™H

= Board?} 2|2li7| & & H £telot= F2l

m Board member E E = insert/update A| DBOf| Bt =l

s HZA O] F=2l(Board.member)Of| AT H2H2A XME ThHs

@OneToI\/Iany(mappedBy = "member") GBSk (inverse)

ZHA

= Member.boards= 2[2{7|E ZH Zt2|SHX| E=

= mappedBy = "member" Board.member ZEE x50 A
A ZF=010| Ot = ':c'i')\l?:.F

= EHX| Board ZEMZ 2|5t AHL B A= 8 Y

e
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Bidirectional @OneToMany @ManyToOne

o O] 2tA0f|A] 2[2)7|& “tX|= H|O|&= Board
s 2|27 member id= Board HIO| &0 {X|E
= Member H|IO|=2 2[2}7|& 4K =

CREATE TABLE member (
id BIGINT PRIMARY KEY AUTO_INCREMENT

);

CREATE TABLE board (
id BIGINT PRIMARY KEY AUTO_INCREMENT,
post VARCHAR(255),
member_id BIGINT,
FOREIGN KEY (member_id) REFERENCES member(id)

);



mapped By
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= Of
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mappedBy

o Zaber AZEEA oMLl =
o YHlEE B E F Entlty7f HEE ESE
= mappedBy **I*OI ik X|H DBO|| &¥EF Z& 22 7[F dde ->
HOolH F248 =A Z-d
o Q1B B QI XYl YA

. 9|EH9|(Fore|gn Key, FK)E &1 U= Z0| AHEtEA S| 0

= mappedBy= F210| Otl Z0f X|°d5t0] fetek 2t

= mappedBy = “ownerField” Ej= AtESIO] L7} Fl0| OfH =2
JPAO| el A



Unidirectional @OneToOne

o tHYeF @OneToOne A0 A T Entity2| instance = Cf

- O
2 Entity 2| ot instance 2+7F AZ &
= O 2, XD} X BZ 7hO| BHA - 2 XIS X B7HS 4|1
Rlom, 2t FAHEZES o Gof o7 &3
@Entity
public class Worker { @ Worker
@Id . . e id : Long «PKx»
prlvate Long |d’ parking_spot id : Long «FK»
@OneToOne
@JoinColumn(name = "parking_spot_id") oneto-one
private ParkingSpot parkingSpot;
} ®Par:in
. gSpot
@Er_1t|ty _ e id : Long «PK»
public class ParkingSpot { location : String

@ld
private Long id;
private String location;

}



Unidirectional @OneToOne

o 1:1 Worker -> ParkingSpot 2t

Worker?} ParkingSpot= & Z&5tHX|2E ParkingSpot2 Workerg &

ZoHA| Y thaet 2HA S LtEHH

Zt Worker= StLE2| ParkingSpotRt 2810, S ParkingSpot2 2
Xl SHLEO| WorkerOf| A Bt &&=

29 Xt(owner)= Worker (2/2117| parking_spot_idE 7t%!)
WorkerOf|A| ParkingSpot2 €A 2| 7I's (Fetch Join,
EntityGraph & & 7I5)

7|2 fetch MEF Fetch.EAGER (£, WorkerE X3|6lH X502
ParkingSpot®= 274 2 & &)
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m QEISE AT A= 2|2 7|(Foreign Key: FK)E €2 X2 FO
H Ol £= 4 HIO|& 50 M& 7Is&
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Bidirectional @OneToOne

@Entity
@Table(name = "faculty")
public class Faculty {
@Id
@GeneratedValue(strategy = GenerationType.IDENTITY)
private Long id;
private String name;
// bidirectional one-to-one relationship

® Faculty

s id : Long «PK>»

name : 5tring

one-to-one

@ ;a.le.ryr

e id : Long «PK=

amount : double
faculty id : Long «FK

¥

@OneToOne(mappedBy = "faculty", cascade = CascadeType.ALL,

orphanRemoval = true, fetch=FetchType.LAZY)
private Salary salary;
// getter & setter

}




Bidirectional @OneToOne

@Entity

@Table(name = “salary")

public class Salary {
@Id
@GeneratedValue(strategy = GenerationType.IDENTITY)
private Long id;
private double amount;
//what column in Salary table has the FK
@JoinColumn(name = "faculty_id") // 2l2li7|= salary E|O|&0] =X}
@OneToOne(fetch = FetchType.LAZY)
private Faculty faculty;
// getter & setter



Bidirectional @OneToOne

o YUE ATHY A
s AH 2= M0 XArEs

faculty.getSalary(), salary.getFaculty() 25 7ts
2 dBF7|E ©HA S71% 7t

u oSoT
cascade, orphanRemoval

w HEOH OO HAHE
Faculty”| SalaryE 2R 3tH, Salary= AHA0| &3t FacultyS HEts|
7+

» N E2EY2 ZEA AHZ2 NMe|[BE2, ETHMM UM 2

Al LazylnitializationExceptionOf| Z=2|3}{Of &t
BASOF &

= mappedBy= 2[2i7|E Awote EEEE Feo| B
JPAOIA BHAt 9l2)7| 7k Qs Z(Salary) 2HO

- O O

oy A O] ©
Htdsh = QS



o JPAS| fetch £
ARE EntityS OB 2L HOIXE BE

Ol= d& (X2t A ZAL= /222, @OneToOne, @OneToM

any, @ManyToOne, @ManyToManyO|A{ A& &

FetchType.EAGER
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Fetch

O Fetch MF 27 70|
s JEEO| A= LAZYE AAESID HA|MOZ Fetch Join2 B =3
AH

n 2 X7 EAGERE d&5 0|4 Al

24 79 7| = M=t 2 HEY = H| 1
@ManyToOne EAGER LAZY N+12X|
@OneToOne EAGER o 2of et 27

@OneToMany LAZY A
@ManyToMany  LAZY St AE[E|Z ChA|



Cascade

o &M HMO|(Persistence Cascade)
£ EntityS B4 MEHZ QHEALL AXE E 0, FRE Entity=
2 ME|staxt & 2 AHE

= CascadeType.ALL, PERSIST, REMOVE & AI& 7ts

m CascadeType ALL A™M2e 5o AEIE] (MembenE Y4 X0
@entty A AEIE| (Board)Ofl TO|E (MY, =8, 4A)

public class Member {

@ld

private Long id;
@OneToMany(mappedBy = "member”, fetch=FetchType.EAGER, cascade=CascadeType.ALL)

private List<Board> boardList;

}
@Entity
public class Board {
@Id
private Long id;
@ManyToOne
@JoinColumn(name = “member_id")
private Member member;

1



OrphanRemoval

o orphanRemoval=true &
= 55 Entity (Faculty)OlA EZ=7F SRS (5, 2017t & 8F)
AHA] Entity (Salary)E A& 22 AK|5t= O ArEE
Faculty.salary = null & GHE2AZ F2H, 7|&0| HEE0 JAH
Salary= Ars2 2 A K|E (DBO|A DELETE &)
Ol= AX| AA| ¥ ™ (entityManager.remove(salary))= 2 =05tX| 240}
T AAOQ| ¢ 7|D=| JPA7|— At=so 2 ALY HE|siCh= £

I

» ACHY 2 LCHCE 2EAO|M B F A d(referential integrity)S £
&SH1 cascade 22| E 72t EPOP" O AFEE= 7S

faculty.setSalary(null);
// salary Z4&|= 10k orphan)7}t £|01 DBO{A AHA||E



Unidirectional @ManyToMany

o THYSF @ManyToMany 2HA| 0| A{ Bt Entity2] O 2
instance”Z} CF2 Entity2| O 2] instance2l A4 &
» O|=, MOF XXE 7he| A - 2t Book2 O 2] AuthorE 7HE == U
1, 2+ Author= 02{ Book2 2dgt = UZ
@Entity

public class Book {
@ld @GeneratedValue(strategy = GenerationType.IDENTITY)

private Long id; (E) Book (E) Author
private String title; e id : Long «PK» e id : Long «PK»
@ManyToMany title : String name : String
@JoinTable(name = "book_author",
joinColumns = @JoinColumn(name = "book_id"), book_id  /author id
inverseJoinColumns = @JoinColumn(name = "author_id"))
private Set<Author> authors; ® book author
} + book id : Long «FK=
@Entity e author id : Long «FK»

public class Author {
@ld @GeneratedValue(strategy = GenerationType.IDENTITY)
private Long id;
private String name;

}



Unidirectional @ManyToMany

o N:N Book -> Author I'.;F71|
= Book Entity2F Authorg & & UZ (5, &7 277t 22 O
Book 7| =2 20t =%} 6:f)
m Author= BookO| Ot Zdat HAZUE| A =X BE (=, AuthorOf A
Book 3| £7H
= JPAE O] A E 2ol A5 = S7F H 0| =(book author)= 478
StH, 2|2i7[(FK) 27HE 7}&! (book_id, author_id)
book_authore= &= =2 HO0|Z (F7I £4 213)
@JoinTable = &oll O| &1 Z& OjE= FA
rs

= Book Entity2| authors 2 E = Set<Author>O|X|2t, O|= &7t H|O]
O &

2o E3| 7IMNMo =z

n ﬂJIII

m Author 20| A= AtAIO| O™ BookOf| &£5H=X| & = 8IS
s AZ E|O|EO1| Tt H40O: 2o IR, 92 52 @0 H2 EF

SEE RN



Bidirectional @ManyToMany

o FHF @ManyToMany A= & Entity7} MEE T =X
= StLIO| B7F B0l = (book_author) Bt A E|Lt, THEESHOY BB Qf
Qe 240 THsOtD, HIOIE YB0] BUEIE FHO| g
public class Book {
@ld @GeneratedValue(strategy = GenerationType.IDENTITY)
private Long id;
private String title;
@ManyToMany
@JoinTable(name = "book_author”,
joinColumns = @JoinColumn(name = "book_id"),
inversedJoinColumns = @JoinColumn(name = "author_id"))
private Set<Author> authors = new HashSet<>();

}
@Entity
public class Author {
@ld @GeneratedValue(strategy = GenerationType.IDENTITY)
private Long id;
private String name;
@ManyToMany(mappedBy = "authors"))
private Set<Book> books = new HashSet<>();



Bidirectional @ManyToMany

o N:N Book <-> Author 27

» LS @ManyToManye &% AEIE| 571 MEE EXSI(,
Book2 Z 5 E Author EFAH 7}" 5! Author25 E{ Book EfAH 7

o BookOI H|O| & (owner) €= SIH @JoinTable= H2| (5,
= 2 Xf (owner)@! Book Z2| MEDt AtE35I0 DB T2HS 2

= Author= Y2 (inverse side)O|, mappedBy = "authors”
(5, mappedBy”Z} M A El Author.books= Z£2| =0 A}
M, X insert/updated= 20| S3)

opoH”
Hn>Aao



Use Intermediate Entity Instead of Direct
@ManyToMany

o AF0 A= @ManyToMany &A= 72| AHESHA| %S
» FHEE (O SEY, JE &) Y 27t
. SX 24 0f22

o 2 OfE AEIE[Z2 F= YA0] LEIHY
= St Entity AIE (0ll: BookAuthor)

@Entity

@Table(name = "book_author")

public class BookAuthor {
@Id
@GeneratedValue(strategy = GenerationType.IDENTITY)
private Long id;
@ManyToOne(optional = false, fetch = FetchType.LAZY)
@JoinColumn(name = "book_id", nullable = false)
private Book book;

@ManyToOne(optional = false, fetch = FetchType.LAZY)
@JoinColumn(name = "author_id", nullable = false)
private Author author;



Use Intermediate Entity Instead of Direct
@ManyToMany

@Entity
public class Book {
@ld @GeneratedValue(strategy = GenerationType.IDENTITY)
private Long id;
private String title;
@OneToMany(mappedBy = "book", cascade = CascadeType.ALL, orphanRemoval = true)
private Set<BookAuthor> bookAuthors = new HashSet<>();

}
@Entity
public class Author {
@ld @GeneratedValue(strategy = GenerationType.IDENTITY)
private Long id;
private String name;
@OneToMany(mappedBy = "author", cascade = CascadeType.ALL, orphanRemoval =
true)
private Set<BookAuthor> bookAuthors = new HashSet<>();

}



N+1 Problem

o N+1 =4
= d5 XNote| taX Artfl & StLQl N+1 &A= A2k AE[E|S
Z2|ot= HAOAM HXE
m @OneToMany, @ManyToOne S0|A] AZLE EntityS HF=X2
22 ], JPAE UHtﬂ =7t HelE EdAE
o 01|*|§, Department 1702 =3| 2, Z Department0f| £t
Employee NEZ2 7IM2= 4%, 5 1 + N F2| &
select * from department - 13
select * from employee where department_id = ? - N 2



N+1 Problem

o N+1 ofjZ g
= JPQLO| A Fetch Join AE3510] 2t AE|E[F 2H SA| 2T A
@Query("SELECT d FROM Department d JOIN FETCH d.employees")
List<Department> findAlIWithEmployees();
= @EntityGraphZ X = sHC =2 At AE|E|ZE 2T = AU
L= NES
@EntityGraph(attributePaths = "employees”)
@Query("SELECT d FROM Department d")
List<Department> findAlIWithEmployees();
= @BatchSize &M A7
At AEIE|S S XIS El batch sizeZ2 |0 23|60 H2| =8 =&
lazy 22 YA 2 QX|SLE[, N+1 — 1+1]N/batchSize] 2 7§
s @Fetch(FetchMode.SUBSELECT) (Hibernate &-&)
X2 dEIE|lE2 20t 2, A AHUMEES MEFE| SILIZ =7
+ 1 el F2XT = SR HelojM 2= A HIOo|E S eA #oj

1
3|



(e = 177 O3
O —l—on_l' -1 ?_—X'”
m QHfsk %EFEMI% A8 5= JPA QE| EI%JSONEE NE=-k-1t
(Serialization)gt Ilf T8 = A= HEHL =M= 7 F=

=
Infinite Recursion) &4+

= O|= FE Spring Boot 2HF0f| A Jackson 20| E2{2|& 0| & sl H
ME JSONL = Hatat [ 2 45tH, 3l APl 3§ Al Of 2 It

~N

w FEESF A Cart — Cartltem — Cart — Cartltem — &%t Bt= .
= Jackson2 AKX HExE +=2[5tH JSONS H-ddt=0|, O uHE oM
Xt7| XM_% CIA| & X 0}71| £l StackOverflowError == AH 7}
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@Entity public class Cartltem {
public class Cart { @Ild @GeneratedValue
@ld @GeneratedValue private Long id;
private Long id; @ManyToOne
@OneToMany(mappedBy = "cart") @JoinColumn(name = "cart_id")
private List<Cartltem> items; private Cart cart;
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public class CartDto {
private Long id;
private List<CartltemDto> items;
Y
public class CartltemDto {
private Long id;
private String itemName;
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}
public CartDto toDto(Cart cart) {
List<CartltemDto> itemDtos = cart.getltems().stream()
.map(item -> new CartltemDto(item.getld(), item.getName()))
.collect(Collectors.toList());
return new CartDto(cart.getld(), itemDtos);

}
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@Entity

public class Cartltem {
@ld @GeneratedValue
private Long id;
@ManyToOne
@JoinColumn(name = "cart_id")
@dJsonlgnore
private Cart cart;
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@Entity
@Entity public class Cartltem {
public class Cart { @ld @GeneratedValue
@ld @GeneratedValue private Long id;
private Long id; @ManyToOne
@OneToMany(mappedBy = "cart") @JoinColumn(name = "cart_id")
@JsonManagedReference @JsonBackReference
private List<Cartltem> items; private Cart cart;



