
1 Advanced JPA

1.1 Embedded Objects

Embedded Objects

Embedded Objects

Embedded Objects

Embedded Objects
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1.2 Mapping to legacy databases

How to map legacy databases

How to map legacy databases

1.3 Cascades

Cascade-persist

Persisting bidirectional relationship

Cascade
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2 Collection Mapping

Collection Mapping

Collection Mapping

Collection Mapping

Collection Mapping

Collection Mapping

Collection Mapping

Collection Mapping - Ordered List
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Figure 1: Ordering by Entity or Element Attribute

Collection Mapping - Ordered List

Collection Mapping - Ordered List

Collection Mapping - Ordered List

Collection Mapping - Ordered List

Collection Mapping - Maps

Collection Mapping - Maps
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Figure 2: Ordering by Entity or Element Attribute

Figure 3: Persistently ordered lists
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Figure 4: Persistently ordered lists

10



Figure 5: Keying by basic type - key is String

Collection Mapping - Maps

Collection Mapping - Maps

Collection Mapping - Maps

Collection Mapping - Maps

Collection Mapping - Maps

Collection Mapping - Maps

Collection Mapping - Maps

Collection Mapping - Maps

Collection Mapping - Maps

Collection Mapping - Maps

3 Compound and Shared Keys

Compound primary keys

Compound primary keys
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Figure 6: Keying by basic type - key is an enumeration

Figure 7: Keying by basic type - 1:N relationship using a Map with String key
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Figure 8: Keying by basic type - N:M relationship using a Map with String key

Figure 9: Keying by entity attribute
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Figure 10: Keying by embeddable type

Figure 11: Keying by embeddable type
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Figure 12: Keying by embeddable type

Figure 13: Keying by embeddable type
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Figure 14: Keying by embeddable type

Figure 15: Keying by entity
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Figure 16: Id Class

Figure 17: Embedded Id Class
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Figure 18: Embedded Id Class

Compound primary keys

Shared Primary Key

Shared Primary Key

3.1 Compound Join Columns

Compound Join Columns

Compound Join Columns

3.2 Various Attributes and Access Types

Read-only mappings

Optionality

Access types - Field access

Access types - Property access

Access types - Mixed access

Access types - Mixed access
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3.3 Queries

Queries

JPQL

JPQL - query parameters

JPQL - defining a query dynamically

JPQL - using parameters

JPQL - named queries

JPQL - named queries

JPQL - pagination

JPQL - bulk updates
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Native (SQL) queries

Native (SQL) queries

Native (SQL) queries

3.4 Criteria API

Criteria API

SELECT p FROM Product p WHERE p.name LIKE ’%p%’

Static Metamodel

CriteriaBuilder cb = em.getCriteriaBuilder();
CriteriaQuery<Product> cq = cb.createQuery(Product.class);
Root<Product> r = cq.from(Product.class);
cq.where(
cb.like(
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r.get(Product_.name)
,"%p%")

);
return em.createQuery(cq).getResultList();

Metamodel

Metamodel m = em.getMetamodel();
CriteriaBuilder cb = em.getCriteriaBuilder();
CriteriaQuery<Product> cq = cb.createQuery(Product.class);
Root<Product> r = cq.from(Product.class);
cq.where(
cb.like(
r.get(
m.entity(Product.class)
.getSingularAttribute("name",
String.class))

,"%p%")
);
return em.createQuery(cq).getResultList();

4 Beyond JPA

Graph Databases

• comparing to RDBMS – relation types are first-class citizens

• suitable for relaxed data schemas

• suitable for analytics using graph algorithms

• e.g. Neo4j

Spring Data Neo4j
Model:

import org.neo4j.ogm.annotation.*;
@NodeEntity
public class Person {

@Id @GeneratedValue
private Long id;
private String name;

@Relationship(type = "ACTED_IN")
private List<Movie> movies = new ArrayList<>();

}

Repository:

@RepositoryRestResource(collectionResourceRel = "movies", path = "movies")
public interface MovieRepository extends Neo4jRepository<Movie, Long> {

@Query("MATCH (m:Movie)<-[r:ACTED_IN]-(a:Person) RETURN m,r,a")
List<Person> getActors();

}
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RDF Triple Stores

• comparing to RDBMS – relation types are first-class citizens

• suitable for relaxed data schemas

• suitable for Linked Data, semantic web, ontologies

• e.g. RDF4J, Virtuoso, Fuseki, Blazegraph, GraphDB, ...

JOPA is a library for accesing triples using Java objects.

JOPA
Model:

import cz.cvut.kbss.jopa.model.annotations.*;
@OWLClass(iri = "http://example.org/ontology/student")
public class Student implements Serializable {

@Id
private URI uri;

@OWLDataProperty(iri = "http://example.org/ontology/email")
private String email;

}

DAO similar to JPA EntityManager.

Resources

• JSR 338 Java Persistence 2.1 Final Release http://jcp.org/aboutJava/communityprocess/
final/jsr338/index.html

The End

Thank You
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