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JPA Association Mapping

0 EntitySS M2 CHsh AR BAE %S 5 UL

& 2H2HA| JPA Annotation

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

N:N @ManyToMany



Unidirectional Association

o THEEgE A2 (Unidirectional association)< Entity Zt2| ZHA
2 MASIE [ YHIH O 2 AR E

o OfX| 2 thErek AL Al= St Entity O M T CHE Entity Of
Oiot 28 ERotCh= Eo| =2/5H0F &

o tHeF AAR2 @ManyToOne, @OneToMany,

ChHE
@OneToOne, @ManyToMany A5t 478g = AUS



Bidirectional Association
o YEeF Ak Bidirectional association) Y% Entity 25
)t MZE HRets 2
o OfX|2F raksk AFO A= A2k 2HA1 2] F=Ql(owner)2F H]
Z=Ql(inverse)& B=to| 2789l 0F 5, ¢l ZTt0| DBL|
Q|2 7| (Foreign Key, FK)E 22|zt
0 oete oIS 08Tt 20| 7
= @ManyToOne (F¢l) <->
@OneToMany(mappedby = “... ") (H|FQl)
1 @OneToOne + @JomCqumn (—’FO.J) <->
@OneToOne(mappedby = “... ") (H|F2)
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Unidirectional vs Bidirectional
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Unidirectional @ManyToOne

o CHLSE @ManyToOne 2HA| 0| A Entity 2] 012 instance=
CtE Entity 2| 3t instance 2t 94 E
SPAT} SHI 70| B - 2t S BiLio| Btmo|at S}

. O:Ilg’ -1 /1 O — !
L} 2t st of2] Yo sho| 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?} StLIS| Schooldf| &30t = CHCHY A
CHEESE(Unidirectional)O| 2t, Student Entity2F School& & &8,
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") H@A|& X|™H

7|2 fetch M 2f Fetch.EAGER (FA| 28)2lH|, O|2 Qlsl =
HO|E{7} EEE £ QOB 2 Fetch.LAZY 2& HA S HZ



Unidirectional @ManyToOne

0 N:1 Student -> School 24 = JPA/HibernateOf| 2|5 Ci=
i 42 H|O0|=0| Mg &
= Student H|O|=0]| School H|O|&2 & XSt= 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 82 7}

XD A0, FIIE name, referencedColumnName,

AN —
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= name - D18 2|2f7|2| O|F= A&
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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 £ CFE Entity 2| o}
L |é>°| instance Of C{{3t &HEXE 74

Ol HEHO| AX[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 012 EmployeeE 7+ = QUCH' & LCHCH 2HA
m I:“=”°'E0|Ef Department Entity®t Employee S&& & X8}
Employee Entity= DepartmentE &X| £ot= X2 & 2
= @JoinColumn(name = "department_id") EA[&A X|H7| i &
Employee E|O[=0] department_id2l= 9| 2l 7| (FK) 20| - =
s 2|2l7|= Employee H|O|=0f =X{SFX| T, JPA OfE HO|M=
Department7f HA S 2elg
= 28Xt owner)= Department (@JoinColumne MR 7| 2
o 7|% fetch ™ Ef Fetch.LAZY
= @OneToMany THeEbsk OfEH =2 AE|E] 2REH S
oL, 2 7| w2 & ds 0|70 F2[5HoF &
+

= CHX| 2 SR @O0neToMany(mappedBy)
AFE5H0] 2AE He2o| EE|ot= LEO| O YHA Y



Bidirectional @OneToMany @ManyToOne

o O] ZtAO|A= St Entity= CHE EntityO CHiet & ZE 7K
M, CtE Entity= & W EntityOll CHSH &= 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| (pd&t&H| F21)

private Member member;



Bidirectional @OneToMany @ManyToOne

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

o
3 etxolo, HOjE B4 Ol B RHY HEHS &Y

o

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

m @JoinColumn(name = "member_id) 2 2|2§7| ZH 0| X|H

= Board”t 2|2i7|E &Y 2te|5t= F¢l

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

s HZA O] F=2l(Board.member)Of| AT AH22A XME ThHs

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

ZHA

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

= mappedBy = "member"& Board.member 2ZEE EZX5t0] A
A ZF=0210| Ot = ':.:'i'*l?:.F
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Bidirectional @OneToMany @ManyToOne

o O] 2tA0f|A 2|27|= “7tX|= H|O|&== Board
s 2|21l7| member id= Board HIO| &0 &X|E
= Member H|IO|=2 2[2}7|& 4% &=

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)

);



mappedBy

o kA 2 =Cl(ownership)

= JPAOIA ZEtgk AZHAE ALES If 2|2 7|(Foreign Key)7t 4
= 30| AT AH O] Z=0I9
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» O] QI ZTt0| HEAO LS F= insert/updateE T
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mappedBy

o alsk AZZA oM
s YUk A= F Entlty7f HEE s s
= mappedBy “”OI i X|H DBO| ¥F 2 & 22 7| & et ->
O FZ24 =X &
o B BA 0l X|Ho| Y

. 9|EH9|(Fore|gn Key, FK) & #11 = Z0[ AztEtA o F=¢l

= mappedBy= F210| Otl Z0f X850 fetek 2t

= mappedBy = “ownerField” YEj = AtESIO] L7} Fl0| OfH =2
JPAY| = S



Unidirectional @OneToOne

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

- O
2 Entity 2| ot instance 2+7F AZ &
= O 2, XD} X B2 7hO| BHA - 2 XIS X B7HS K| 1
Rlom, 2t FAHEZES o Gof g0 &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 ZH4|

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

ZAoHA| fie thaet 2HA S LtEHH

Zt Worker= otLE2| ParkingSpotRt 2810, S ParkingSpot=2 2
&l SILEO| WorkerO| A B ot &=

27 XHowner)= Worker (2|2i7] parking_spot_id& 7I%))
WorkerOf|A| ParkingSpot2 & A 2| 7I's (Fetch Join,
EntityGraph & & 7I5)

7|2 fetch MEF Fetch.EAGER (£, WorkerE X3|6lH X502
ParkingSpot® 24 2 & &)
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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 7t
2 dBF7|E ©HA S71% 7t

u oSoT
cascade, orphanRemoval

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

» N 22 ZEA AHZ2 NMe|[BEE, ETMM HHZOM 2

Al LazylnitializationExceptionOf| Z=2|3}|Of &t
~7ole HEHES F=S| HA[SHOF &

= mappedBy= 2|2i7|E LR/Ot=
JPACIA S 314 Q1247] 7} QI Z(Salary)BHO
oS & 9l



o JPAS| fetch =M
ARE EntityS OB 2EY HOIK|E A

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

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

FetchType. EAGER  AZtE EntityE SA| 2L (LHEH2Z Joi
D= A AN E S AHESICIH R
CtH 22t 45 dH|

FetchType.LAZY A=l EntityE XH 2 (HHE AFE
TEA AN E gretsth, Y AN E
of #2|& &€& Hlo|eHE 7t & =¥
A0 d5 z[Ht0f 7|t

@OneToOne(fetch = FetchType.EAGER)
private Profile profile;

@OneToMany(mappedBy = "member", fetch = FetchType.LAZY)
private List<Post> posts;



Fetch

O Fetch MsF 274 70|
s JEEO| A= LAZYE MAHSID HA|MOZ Fetch Join2 2 =73
AH

n 2 X EAGERE d&5 0| 2

24 79 7| = M=t 2 HY HEf H] 11
@ManyToOne EAGER LAZY N+12X|
@OneToOne EAGER o 2of et 27

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



Cascade

o &M ™O|(Persistence Cascade)

S EntityS ¥4 MEIZ BSALL ANS T 1, ABE Entity =

27 ME|StIAL T B ArE
= CascadeTypeALL, PERSIST, REMOVE S Al 75
= CascadeType ALL ™2 B AE|E|] (Memben)S @A XH10|
@cnity A AEIE] (Board)Oll TOIE (MY, 8, AH)

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 %4
= 22 Entity (Faculty)t|A &7t BOHRE WS, 20t7F &l 8F) At
4l Entity (Salary)& Ars2 2 41 X|5t= O ArE &
Faculty.salary = null & A AZE S2H, 7[&0 HAZELO UAH
Salary= Ar52 2 A K|E (DBO|A| DELETE &)
Ol AX AH ¥ ZH(entityManager.remove(salary))2 S ESHX| 40tE,
G1Z40| &7|H JPA7F S22 MK ME|otihe £
o SO S UCHOE ZHA O M B T2 d(referential integrity)2 2%
St cascade 22| E A= f = O AFE = 75

faculty.setSalary(null);
// salary Z4&|= T 0k (orphan)7}t £|01 DBO{A AHA||E



Unidirectional @ManyToMany

o THYSF @ManyToMany 2HA 0| A{ Bt Entity2] O 2
instance”Z} CF2 Entity2| 0 2] instance2l 24 &
 O|=, MOF XXE 7He| A - 2t Book2 O{ 2] AuthorE 7HE == U
1, 2+ Authore= 02{ Book2 2Hdgt = S
@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 7|7t €2 O
Book 7| &=L 2Tt X%} 6:.*)
m Author= BookO| Ot Zdat HAZUE| A =X ZE (=, AuthorOf A
Book &3 &7}
= JPAE O] ZAE 8l X}Fs2 2 7t B0/ =(book author)2 MM
StH, 2[247|(FK) 27HE 7+8 (book_id, author_id)
book_authore= &= =92 HO0|&F (F7I £4 913)
@JoinTable 2 Sl O| &1} Z& D& S HA
= Book Entity2| authors ZE = Set<Author>O|X|2t, O|= &7t H|O]

22 S YYo= g

m Author 0| A= AtAIO| O™ BookOf| &£5t=X| & = 8IS
s AZ E|O|EO1| F7 SO & SR 9t 5)2 E0 M2 7

e RN



Bidirectional @ManyToMany

o FHF @ManyToMany A= & Entity/}t MEE =X
= StLIO| B7F B0l = (book_author) Pt A4 E|Lt THEESHOY BB Qf
e 240 THsOtD, HIOIE Y@0] BYEIE 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"),
inverseJoinColumns = @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

= YUY @ManyToMany= &5 ANE|E| Z=7F 25 00,
BookOE—'?'—H Author EMM 715 8 Author2 2 E Book EfAH 7

o BookOI | O] = (owner) S-S 5t @JoinTableg 82| (5,
= 2 Xf (owner)?! Book Z2| HHETF ALESI0] DB &2 =3

= Author= Y2 (inverse side)O|, mappedBy = "authors”
d (F, mappedBy”Zt M=l Author.bookse= Z3| EEZ Tt At
O, X insert/updated= E20| Q1)

o|zoHLI
Hn>ao



Use Intermediate Entity Instead of Direct
@ManyToMany

o AF0 A= @ManyToMany &A= 72| AFESHA| &S
» FHEE O SEY, JE &) AY 27t
. SX 24 0f2i2

o 2 OfE AEIE[Z2 F= YA0] LEIHY
= St Entity AFE (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 Mot TheEH At & StLEQ N+1 2X|= Sk AE[E|S
Z2|ot= HA0AM HXE
- @OneToMany, @ManyToOne S0 A AZtE EntityE Ht=H 2
22 ], JPAE UHHJ =7t HelE A
o 01|*|§, Department 1702 =3| 2, Z Department0f| £t
Employee NEZ2 7IM2= 4%, 5 1 + N #2| &
select * from department - 13
select * from employee where department_id = ? - N 2



N+1 Problem

o N+1 ol & 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 8X L= sHC =2 At AE|E|ZE 2T = U
L= NES
@EntityGraph(attributePaths = "employees")
@Query("SELECT d FROM Department d")
List<Department> findAlIWithEmployees();
= @BatchSize &M &7
o1zt AEIEIZS X E batch size2 F0| =3|3}0] 2| =8 EY
lazy 22 YA 2 QX|SLE|, N+1 — 1+[N/batchSize] 2 7§
s @Fetch(FetchMode.SUBSELECT) (Hibernate &)
X2 dEIE|lE2 20t 2, A AHUMEES MEFE| SILIZ =7
+ 1 el F2XT = HH HelojM 2= A HIOojE S eA #oj

1
3|
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= O|= FZ Spring Boot A0 A| Jackson 2t0|E2{2|E 0| &3l A
M-S JSONL = RHetat I T4, & API SE Al OfF 2S5

s 2EFSE A Cart — Cartltem — Cart — Cartltem — 2%+ HHE
m Jackson2 AN EHZE £3|5tH JSONS MMSI=0|, O] ItHAA

Xt2| RpA12 CA| ZEZESEA| E[0f StackOverflowError E2= A H{ 7t
2 & otsh @Entity
@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;



Infinite Recursion

O @JsonManagedReference, @JsonBackReference EDS
o oF Gk YFgpora, OHE Y2 FAGH0] =8t A
B> XA ek X Eoota, Ap4 -> 20 e A

s O|A|= A E3}(Serialization) 2HH 0| M Cart= Cartltem=

X[ 2H YL 2 Cartitem2 CartE X E3I5HA| S5 (=2 &

OF

|
(

(=15
-

Dy
OHﬂrIJ

A ug
oF

24

]
)

==l
i
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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;



= QIEIE|E AIH JSONCZ dtshstX| 9
Ho|5l0] oot ek ME

- =
w XEG CHAO| A QEIGE RERE AR

public class CartDto {
private Long id;
private List<CartltemDto> items;
}
public class CartltemDto {
private Long id;
private String itemName;
/| Carte & 3HX| oS!
Y
public CartDto toDto(Cart cart) {

List<CartltemDto> itemDtos = cart.getltems().stream()

, B2 9| DTO &

OS2 XA

.map(item -> new CartltemDto(item.getld(), item.getName()))

.collect(Collectors.toList());
return new CartDto(cart.getld(), itemDtos);

}

A=

=



Infinite Recursion

o @Jsonlgnore 2 s 4
» 54 HEE A3} jH0M ZHZE N
» Aot WekS NO{oh7| o{F 0, 70 HHE [ A
= DTO WAI0| O H=5t0 FX|E4 0

@Entity

public class Cartltem {
@ld @GeneratedValue
private Long id;
@ManyToOne
@JoinColumn(name = "cart_id")
@Jsonlgnore
private Cart cart;



