Les associations entre entités avec JPA

Controles des relations entre entités avec JPA.

Emmanuel BRUNO
Université de Toulon, LIS UMR CNRS 7020
emmanuel.bruno@univ-tln.fr

2026-10-14

Table des matiéres at net.sourceforge.plantuml.dot.GraphvizVersionFinde
1 One To One (1-1) ..., 1 at net.sourceforge.plantuml.dot.GraphvizRuntimeEnvir
2 One to Many (1I-N) ..., 3 at net.sourceforge.plantuml.svek.DotStringFactory.ge
2.1 Avecdeuxentités.................... 3 at net.sourceforge.plantuml.svek.DotStringFactory.ge

3 Many to Many (N-M) ..................... 4 at net.sourceforge.plantuml.svek.GraphvizImageBuilde
at net.sourceforge.plantuml.svek.GraphvizImageBuilde

JPA offre une prise en charge compléte pour la at net.sourceforge.plantuml.svek.GraphvizImageBuilde
gestion des relations entre entités de différents at net.sourceforge.plantuml.svek.GraphvizImageBuilde
types, que ce soit en mode un-vers-un (One- at net.sourceforge.plantuml.svek.CucaDiagramFileMake
ToOne), un-vers-plusieurs (OneToMany), ou at net.sourceforge.plantuml.svek.CucaDiagramFileMake
plusieurs-vers-plusieurs (ManyToMany). Ces at net.atmp.CucaDiagram.exportDiagramInternal(CucaDi;
relations peuvent étre configurées de maniére at net.sourceforge.plantuml.classdiagram.ClassDiagrai
unidirectionnelle ou bidirectionnelle. at net.sourceforge.plantuml.UmlDiagram.exportDiagram
at net.sourceforge.plantuml.AbstractPSystem.exportDi

1 One To One (1_1) at net.sourceforge.plantuml.SourceStringReader.outpu

Dans certaines situations, lors de la modélisa-
tion orientée objet, il est nécessaire d’associer
deux classes dans une relation un-a-un, mais
en gardant une seule relation.
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. . . notation indique que le membre annoté doit
Caused by: java.io.IOException: Exec

failed, error: 2 (No such file or

directory) .
at java.base/java.lang.Pr'ocessImpl.forkbAen(%j‘B(belcf_‘:(Rl?’ar'talr\llte1nC1useS dans la table de la

Method) classe qui les utilise.
at java.base/java.lang.ProcessImpl.<iniBerofrocesailerll . jata:300read file /
at java.base/java.lang.ProcessImpl.stamdiRyof@ssdmpdo Higuaxatiiles /github/ebpro/
at java.base/java.lang.ProcessBuilder. stardiiacassBusijise/ s iemmeild/Bva/ fr/
. 34 more univtln/bruno/demos/jpa/hello/samples/
ex_biography/Biography.java:  /home/jo-

étre intégré dans la relation. Cela signifie que
les propriétés de la classe annotée avec @Em-

vyan/work/examples/github/ebpro/sample-
hellojpa/src/main/java/fr/univtln/bruno/
demos/jpa/hello/samples/ex_biography/
Biography.java
Figure 3. - Embeddable.java

Error: failed to read file /
home/jovyan/work/examples/github/ebpro/
sample-hellojpa/src/main/java/fr/
univtln/bruno/demos/jpa/hello/samples/
ex_biography/Customer.java: /home/jo-
Figure 1. - Un Customer a une Biography vyan/work/examples/github/ebpro/sample-
hellojpa/src/main/java/fr/univtln/bruno/

No JDBC  connection  available. demos/jpa/hello/samples/ex_biography/
Set system properties Customer.java
'jdbc.url' (and optionally ]
'jdbc.user'/'jdbc.password'), or Customer.java
provide a Connection in the kernel On peut donc rendre persistente une ins-
environment. tance de Customer associé a une instance de
Figure 2 Biography.
Pour cela JPA propose des annotations spéci- import fr.univtln.bruno.demos.jpa.hello.samples.ex biog
fiques : try (EntityManager entityManager =

@Embeddable: Cette annotation indique que Sl ErEE ST TEE G

les membres d’une classe Java peuvent étre e UL )

persistés en tant qu’attributs de la classe quiles
Customer customer =

Customer.of("Jim");
customer.setBiography(Biography.builder()
.brief("bla")
.extended("bla bla")
@Embedded: Utilisée au niveau d’un membre Lbuild());
de classe annoté avec @Embeddable, cette an- entityManager.persist(customer);

utilise. En d’autres termes, elle spécifie qu'une
classe peut étre utilisée comme composant
réutilisable dont les propriétés peuvent étre
incorporées dans une autre entité.


https://jakarta.ee/specifications/persistence/3.1/apidocs/jakarta.persistence/jakarta/persistence/embeddable
https://jakarta.ee/specifications/persistence/3.1/apidocs/jakarta.persistence/jakarta/persistence/embedded

entityManager.getTransaction().commit();

dans une seule relation

No JDBC connection available.
Set system properties
'jdbc.url' (and optionally
'jdbc.user'/'jdbc.password'), or
provide a Connection in the kernel
environment.
Figure 4

2 One to Many (1-N)

[From string (line 6) ]

Syntax Error? (Assumed diagram type: class)

Figure 5. — Une Order a plusieurs Line

Error: failed to read file /home/jovyan/work/
examples/github/ebpro/sample-hellojpa/
src/main/java/fr/univtln/bruno/demos/
jpa/hello/samples/ex_associations/
ex_onetomany b/Line.java: /home/jo-
vyan/work/examples/github/ebpro/sample-
hellojpa/src/main/java/fr/univtln/bruno/
demos/jpa/hello/samples/ex_associations/

ex_onetomany_b/Line.java

Error: failed to read file /home/jovyan/work/
examples/github/ebpro/sample-hellojpa/
src/main/java/fr/univtln/bruno/demos/
jpa/hello/samples/ex associations/
ex_onetomany b/Order.java: /home/jo-
vyan/work/examples/github/ebpro/sample-

hellojpa/src/main/java/fr/univtln/bruno/

demos/jpa/hello/samples/ex_associations/
ex_onetomany_b/Order.java

No JDBC connection available.
Set system properties
'jdbc.url' (and optionally
'jdbc.user'/"'jdbc.password'), or
provide a Connection in the kernel
environment.
Figure 6

2.1 Avec deux entités
Dans le cas général, lattribut de type
Collection<T> est annoté avec @OneToMany.

L’attribut optionnel mappedBy indique le nom
de P’attribut correspondant dans le type T si
lon souhaite une relation bi-directionnelle.
L’autre entité (de Type T) est alors annotée
avace @ManyToOne

Error: failed to read file /home/jovyan/work/
examples/github/ebpro/sample-hellojpa/
src/main/java/fr/univtln/bruno/demos/
jpa/hello/samples/ex associations/
ex_onetomany a/Order.java: /home/jo-
vyan/work/examples/github/ebpro/sample-
hellojpa/src/main/java/fr/univtln/bruno/
demos/jpa/hello/samples/ex_associations/

ex_onetomany_a/Order.java

Error: failed to read file /home/jovyan/work/
examples/github/ebpro/sample-hellojpa/
src/main/java/fr/univtin/bruno/demos/
jpa/hello/samples/ex associations/

ex _onetomany a/Line.java: /home/jo-
vyan/work/examples/github/ebpro/sample-
hellojpa/src/main/java/fr/univtln/bruno/
demos/jpa/hello/samples/ex_associations/
ex_onetomany_a/Line.java

14:52:39.922 [IJava-executor-0]
INFO notebook -- Order(id=1,
date=2026-10-14T14:52:39.778850)



[Line(id=2, product=Scissor,
price=8.0), Line(id=3, product=Pen,
price=1.0), Line(id=1,

product=Paper, price=5.0)]

No JDBC connection available.

Set system properties
'jdbc.url' (and optionally
'jdbc.user'/"'jdbc.password'), or
provide a Connection in the kernel
environment.
Figure 7

No JDBC connection available.

Set system properties
'jdbc.url' (and optionally
'jdbc.user'/"'jdbc.password'), or
provide a Connection in the kernel
environment.
Figure 8

3 Many to Many (N-M)

L’annotation @ManyToMany en Java Persis-
tence API (JPA) est utilisée pour modéliser une
relation many-to-many entre deux entités. La
table d’association sera alors générée et utili-
sée implicitement.

Figure 9. — Un Customer a plusieurs adresses
(qui peuvent étre associées a d’autres)

No JDBC connection available.

Set system properties
'jdbc.url' (and optionally
'jdbc.user'/"'jdbc.password'), or
provide a Connection in the kernel
environment.
Figure 10

Error: failed to read file /home/jovyan/work/
examples/github/ebpro/sample-hellojpa/
src/main/java/fr/univtln/bruno/demos/
jpa/hello/samples/ex _associations/
ex_manytomany/Customer.java: /home/jo-
vyan/work/examples/github/ebpro/sample-
hellojpa/src/main/java/fr/univtln/bruno/
demos/jpa/hello/samples/ex_associations/
ex_manytomany/Customer.java

Error: failed to read file /home/jovyan/work/
examples/github/ebpro/sample-hellojpa/
src/main/java/fr/univtln/bruno/demos/
jpa/hello/samples/ex associations/
ex_manytomany/Address. java: /home/jo-
vyan/work/examples/github/ebpro/sample-
hellojpa/src/main/java/fr/univtln/bruno/
demos/jpa/hello/samples/ex_associations/
ex_manytomany/Address.java

14:52:41.503 [IJava-executor-0] WARN
o0.a.h.c.p.ResponseProcessCookies --

Invalid cookie header: "set-cookie: cf bm=Pn6ALuII739t
oLmWcI.4hDDCAV.NUkKAI9ot.dntRWMAahFmxNy4hfn yTi0OBgR3.L9¢
HttpOnly; SameSite=None; Secure;

Path=/;

Domain=repo.maven.apache.org;

Expires=Wed, 14 Oct 2026 15:22:41

GMT". Invalid ‘'expires' attribute:

Wed, 14 Oct 2026 15:22:41 GMT

14:52:41.718 [IJava-executor-0] WARN
o.a.h.c.p.ResponseProcessCookies --

Invalid cookie header: "set-cookie: cf bm=TXYjH20EjhVA
1EHe.FOjIjuKdh7gvew Crw4noextsugR1lvPOostIUIMCrgjSJIsAgtl
HttpOnly; SameSite=None; Secure;



Path=/; Path=/;

Domain=repo.maven.apache.org; Domain=repo.maven.apache.org;

Expires=Wed, 14 Oct 2026 15:22:41 Expires=Wed, 14 Oct 2026 15:22:41

GMT". Invalid ‘'expires' attribute: GMT". Invalid ‘'expires' attribute:

Wed, 14 Oct 2026 15:22:41 GMT Wed, 14 Oct 2026 15:22:41 GMT

14:52:41.787 [IJava-executor-0] WARN 14:52:41.976

o0.a.h.c.p.ResponseProcessCookies -- [BasicRepositoryConnector-

Invalid cookie header: "set-cookie: cf b1 repo.maven.apache.org-0-3] WARN yTJil4-1791989561
gK.110p19E3r7MbC3Z6gHs j2A1Wa4sxH2YdxYWLcq o.a.h.c.p.ResponseProcessCookies -- 1UEGObErCOplzQEpZ
HttpOnly; SameSite=None; Secure; Invalid cookie header: "set-cookie: cf bm=mpw7UQugLeQs
Path=/; ovOxXQfwDD4Au20BKCIqROtBF3Lm52em40He . ttFw6X1JHTZBgqPSdgE
Domain=repo.maven.apache.org; HttpOnly; SameSite=None; Secure;

Expires=Wed, 14 0Oct 2026 15:22:41 Path=/;

GMT". Invalid ‘'expires' attribute: Domain=repo.maven.apache.org;

Wed, 14 Oct 2026 15:22:41 GMT Expires=Wed, 14 0Oct 2026 15:22:41

14:52:41.848 [IJava-executor-0] WARN GMT". Invalid ‘'expires' attribute:
o.a.h.c.p.ResponseProcessCookies -- Wed, 14 Oct 2026 15:22:41 GMT

Invalid cookie header: "set-cookie: cf b1 14:52:41.976 11tplL8-1791989561
Alsb9JYBulA5VHckouAcjYh7fMVA2RjgyPgkTXEyp [BasicRepositoryConnector- PxC021QSH4VW6TfvZ
HttpOnly; SameSite=None; Secure; repo.maven.apache.org-0-2] WARN

Path=/; 0.a.h.c.p.ResponseProcessCookies --
Domain=repo.maven.apache.org; Invalid cookie header: "set-cookie: cf bm=1iK98YaIC.Fgy
Expires=Wed, 14 Oct 2026 15:22:41 FwGhL8zyP46RnVCQc3SNy5zIdqvmyddaEaekyfCYNhGZDIBgdsHmDN]
GMT". Invalid 'expires' attribute: HttpOnly; SameSite=None; Secure;

Wed, 14 Oct 2026 15:22:41 GMT Path=/;

14:52:41.912 Domain=repo.maven.apache.org;
[BasicRepositoryConnector- Expires=Wed, 14 Oct 2026 15:22:41
repo.maven.apache.org-0-0] WARN GMT". Invalid ‘'expires' attribute:
o0.a.h.c.p.ResponseProcessCookies -- Wed, 14 Oct 2026 15:22:41 GMT

Invalid cookie header: "set-cookie: cf bm=pjDdEA]1N4PSV.S37ul/04xpGMIWBArtObLXLZ3vWIQ-1791989561
HttpOnly; SameSite=None; Secure;

Path=/; No JDBC connection available.

. Set system properties
Domain=repo.maven.apache.org; ey x g . -
Expires=Wed, 14 Oct 2026 15:22:41 Jebeurtt (an optionally
GMT". Invalid ‘'expires' attribute: JEIE, MEE/elHE- PESSIRRE ) o or
Wed. 14 Oct 2026 15:22:41 GMT provide a Connection in the kernel
14_é2_41 957 o environment.
[BasicRepositoryConnector- Figure 11
repo.maven.apache.org-0-1] WARN

o.a.h.c.p.ResponseProcessCookies --
Invalid cookie header: "set-cookie: cf bm=808xAkgYHbHIfUZuSRM1qShP3Ped1JHIrk8fHbfqoQk-1791989561
f7SO0RyUdzSqZGeNlWs . kU SFqW042RMa05quTmJJ1 hhjéwah5ta2k9ViMDE30iuM DYM 5.KEYUw07gCvtfw30gB1lA2YsvRo
HttpOnly; SameSite=None; Secure;



No JDBC connection available.

Set system properties
'jdbc.url' (and optionally
'jdbc.user'/"'jdbc.password'), or
provide a Connection in the kernel
environment.
Figure 12

No JDBC connection available.

Set system properties
'jdbc.url' (and optionally
'jdbc.user'/'jdbc.password'), or
provide a Connection in the kernel
environment.

Figure 13
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