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* Object Model vs. Relational Model
* Entities and EntityManager
* Mapping relationships
* JPA in Web applications

* Querying the data source
— JPQL & Query API
— Criteria API

* References
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Object Model vs. Relational Model (1/3) i
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* The end-point of every web application is the DBMS

— In many cases the DBMS has been around for much longer than the
web application

* |t’s up to the object model of the web application to find ways
to work with the database schema

— Moving data back and forth between a DBMS and the object model is
a lot harder than it needs to be

* Java developers find themselves spending effort in writing lots
of code to convert row and column data into objects
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* The technique of bridging the gap between the object model and the
relational model is known as object-relational mapping (ORM)

 ORM techniques try to map the concepts from one model onto another

— Impedance mismatch: The challenge of mapping one model to the other lies in
the concepts in each for which there is no logical equivalent in the other

 We need a mediator to manage the automatic transformation of one to
the other
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Note di presentazione
Recall that when a Java object holds a reference to another, the actual referred object is not copied over into the referring object. In other words, Java accesses objects by reference and not by value. For example, two different Item objects containing the same category instance variable value really point to the same Category object in the JVM. This fact frees us from space efficiency concerns in implementing domain models with a high degree of conceptual abstraction. If this were not the case, we’d probably store the identity of the referred Category object (perhaps in an int variable) inside the Item and materialize the link when necessary. This is in fact almost exactly what is done in the relational world. 
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B i
Object Oriented Model (Java)
Objects, classes Tables, rows
Attributes, properties Columns
Identity Primary key
Reference to other entity Foreign key
Inheritance/Polymorphism Not supported
Methods Stored procedures, triggers
Code is portable Not necessarily portable (depending on the vendor)
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The PrObIem With JDBC Basiddt.i o
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* JDBC has been the first major support for database persistence

* JDBC offers an abstraction of the proprietary client
programming interfaces offered by database vendors

— It allows Java programs to fully interact with the database

* Problem: JDBC is portable, but the SQL language is not

— The burden of conversion between relational to OO is on the
programmer
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 Ted Neward: «The Vietnam of Computer Science”

* http://blogs.tedneward.com/2006/06/26/The+Vietham+Of+Co
mputer+Science.aspx
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Java Persistence API Basi di dati

Vi edizione

_— G-
* The Java Persistence API bridges the gap between object-oriented
domain models and relational database systems

— JPA provides a POJO (Plain Old Java Object) persistence model for object-
relational mapping

* Adds up to other previous proposals
— JDO: Java data Objects (JDO 2.0: JSR 243)
— JDBC: Java database connectivity (JDBC 3.0 API)

* Developed as part of JSR-317

— |t addition to support within EJB, JPA can be used in a standalone Java SE
environment

— Usable with / without a container
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Java Persistence API Basi i dati
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* The Java Persistence APl can automatically map Java object to
and from a relational database

— Objects can be synchronized with an underlying persistent storage
provider

e Persistence provides an ease-of-use abstraction on top of JDBC

— The code may be isolated from the DB and vendor-specific
peculiarities
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JPA Architecture

Java Persistence Vendor-specific
API API

Persistence Provider
(e.g., Hibernate)

JDBC

DBMS

BASI DI DATI 6/ED

[l connect

The persistence provider is in charge
of the ORM

JDBC provides methods for
guerying and updating data in
a database
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JPA in a nutshell Basi i dati
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e Java Persistence APl 2.0 main features:

— POJO Persistence: there is nothing special about the objects being
persisted, any existing non-final object with a default constructor
can be persisted

— Non-intrusiveness: the persistence API exists as a separate layer from
the persistent objects, i.e., the persisted objects are not aware of the
persistence layer

— Object queries: a powerful query framework offers the ability to
guery across entities and their relationships without having to use
concrete foreign keys or database columns
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JPA main concepts Basi i dat
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* Entity: a class (JavaBean) representing a set of persistent
objects mapped onto a relational table

* Persistence Unit: the set of all classes that are persistently
mapped to one database (analogous to the notion of db
schema)

* Persistence Context: the set of all objects of the entities defined
in the persistence unit (analogous to the notion of db instance)

* Entity manager: the interface for interacting with a Persistence
Context
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Entity and EntityManager so
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* A Java Bean (POJO Plain Old Java Object) that represents a table
in a database

* The class represents the table
* The objects represent the tuples
* May have a life longer than that of the application

* Needs to be associated with the database table it represents
(mapping)

* Inherits much of the properties & concepts of an object-
relational database table
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Entity Properties Basi di dati
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BeanClass

 |dentification (primary key)

* Nesting
4 AN * Relationship

* |Inheritance

* Referential integrity (foreign key)

Obj/Rel Table
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@Id private int id;

private String name;
private long salary;
Employee () {}

public
public
public
public
public
public
public
public
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Entity (example)

Employee. java

@Entity
public class Employee {

{ this.id

Annotations are used to
qualify the class as an
entity

return id;
volid setId(Znt id) { this.id

The entity
instance is
just a POJO

{ return name;
ng name)
{ return salary;
ong salary)

{ this.name

{ this.salary

di Paolo Atzeni, Stefano Ceri, Piero Fraternali, Stefano Paraboschi, Riccardo Torlone
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salary; }
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* Entities must respect the following requirements:

— The entity class must have a public or protected no-arg
constructor

— The entity class must not be final

— No method or persistent interface variables of the entity class may be
final

— If an entity instance is to be passed by value as a detached object, the
Serializable interface must be implemented

* The persistent state of an entity is represented by instance
variables, which may correspond to JavaBean properties
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Relatore
Note di presentazione
CAPITOLO 4

The mapped state of an entity must be accessible to the provider at runtime, so that when it comes time to write the data out, it can be obtained from the entity instance and stored in the database. Similarly, when the state is loaded from the database, the provider runtime must be able to insert it into a new entity instance. The way the state is accessed in the entity is called the access mode. 
In Chapter 2, you learned that there are two different ways to specify persistent entity state: we can either annotate the fields or annotate the JavaBean-style properties. The mechanism that we use to designate the persistent state is the same as the access mode that the provider uses to access that state. If we annotate fields, the provider will get and set the fields of the entity using reflection. If the annotations are set on the getter methods of properties, those getter and setter methods will be invoked by the provider to access and set the state. 
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Entity Identification e
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* |n database, objects and tuples have an identity (primary key)

* = an entity bean assumes the identity of the persistent data it
is associated to

* Simple Primary key = persistent field of the bean used to
represent its identity

* Composite Primary key = set of persistent fields used to
represent its identity

* Remark: with respect to the session bean, the PK is a new
concept. Session beans do not have a durable identity
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QEntity * @Id tags a field as the simple
public class Book { primary key
€Id * Composite primary keys are
private String isbn; denoted using the
private String title; @Embeddedld and @IdClass
private int pages; annotations

}
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Note di presentazione
http://forums.java.net/jive/thread.jspa?threadID=17026

They are two ways of specifying composite primary key for an entity. You are right: there is not much difference between them. You end up having same kind of database schema. Matter of choice, I would say. But EmbeddedId is probably easier to use because with IdClass, you can't access the entire primary key object using any field access operator . where as for EmbeddedId you can do so.
e.g.

@Embeddable class EmployeeId {name, dataOfBirth}
@Entity class Employee {
  @Embedded EmployeeId employeeId;
  ...
}


Then you can write employee.employeeId to access the entire primary key object and employee.employeeId.name to access part of it. Where as if it were IdClass, you have to do write:
new EmployeeId(employee.name, employee.dateOfBirth) to get the entire PK object.


From http://en.wikibooks.org/wiki/Java_Persistence/Identity_and_Sequencing#Embedded_Id


Embedded Id
An EmbeddedId defines a separate Embeddable Java class to contain the entities primary key. It is defined through the @EmbeddedId annotation or <embedded-id> XML element. The EmbeddedId's Embeddable class must define each id attribute for the entity using Basic mappings. All attributes in the EmbeddedId's Embeddable are assumed to be part of the primary key.
The EmbeddedId is also used as the structure passed to the EntityManager find() and getReference() API. Some JPA products also use the EmbeddedId as a cache key to track an object's identity. Because of this, it is required (depending on JPA product) to implement an equals() and hashCode() method on the EmbeddedId. Ensure that the equals() method checks each part of the primary key, and correctly uses equals for objects and == for primitives. Ensure that the hashCode() method will return the same value for two equal objects.
TopLink / EclipseLink : Do not require the implementation of equals() or hashCode() in the id class.
[edit] Example embedded id annotation
... @Entity public class Employee { @EmbeddedId private EmployeePK id ... } 
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Entity: Identifier generation g
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* Sometimes, applications do not want to explicitly manage
unigueness in some aspect of their domain model

— The persistence provider can automatically generate an identifier for
every entity instance of a given type

* This persistence provider’s feature is called identifier
generation and is specified by the @GeneratedValue

annotation
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Identifier generation options Basi i dat
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* Applications can choose one of four different ID generation
strategy

Id generation strategy Description

AUTO The provider generates identifiers by using
whatever strategy it wants

TARLE Identifiers are generated according to a
generator table

SEQUENCE If the underlying DB supports sequences, the
provider will use this feature for generating
IDs

IDENTITY If the underlying DB supports primary key

identity columns, the provider will use this
feature for generating IDs

BASI DI DATI 6/ED Copyright © 2023
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Basi di dati

Identifier generation annotation

Vi edizione

Using AUTO identifier generation strategy

@Entity

public class Employee ({
@Id (@GeneratedValue (strategy=GenerationType.AUTO)
private int id;

O Remember that the AUTO mode is a generation strategy
mainly meant for developing prototypes

O In any other situation, it would be better to use other
generation strategies
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GEntity @Table (name="T BOOKS”)
public class Book {

@Column (name="BOOK TITLE”, nullable=false)

private String title;

@Enumerated (EnumType.STRING)

private CoverType coverType;

@Temporal (TemporalType.DATE)

private Date publicationDate;

@Transient

private BigDecimal discount;
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Field Properties Basi di dti

Vi edizione

_— G-
* All fields of an entity are persistent, unless otherwise specified with the
@transient annotation

» Persistent fields can be mapped by annotations onto the relational
schema of the underlying database

* Alternatively, all mapping information can be provided in one
configuration file (XML descriptor)

 The XML descriptor is both an alternative to and an overriding
mechanism for annotations (the descriptor overrides the annotations in
the bean code)
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Property-style annotation Basi di dat
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Beomec i
* If the entity uses persistent properties, the entity must follow the
method conventions of JavaBeans components
— Type getProperty()
— void setProperty(Type type)
— Set<Type> getMultiValueProperty () {}
— void setMultiValueProperty(Set<Type>) {}

* Annotations can be placed on the getter method
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Mapping relationships ———
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* |f entities contained only simple persistent state, the issue of
ORM would be a trivial one
* |n fact, most entities need to be able to have relationships with

other entities
— This is what produces the domain model graph for the application

Employee > Department

. Mc
BASI DI DATI 6/ED Copyright © 2023 Graw

di Paolo Atzeni, Stefano Ceri, Piero Fraternali, Stefano Paraboschi, Riccardo Torlone

McGraw-Hill Education (ltaly) S.r.l.  Hjll


Relatore
Note di presentazione
The largest part of the JPA API ends up being the object- relational mapping (ORM) component 
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* Every relationship has four characteristics:

— Cardinality: the number of entity instances that exist on each side of
the relationship

— Directionality: each of the two entities may have an attribute that
points to the related entity

— Role: each entity in the relationship is said to play a role

— Ownership: one of the two entity in the relationship is said to own the
relationship
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Relatore
Note di presentazione
Relationships can be bidirectional or unidirectional
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Relationship’s features: Directionality Basi i
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* Each entity in the relationship may have a pointer to the other
entity:
— When each entity points to the other, the relationship is bidirectional

— If only one entity has a pointer to the other, the relationship is said to
be unidirectional

e All relationships in JPA are unidirectional

— A bidirectional relationship have to be intended as a pair of
unidirectional mappings
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Relationship’s features: Roles Basi di dat
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[l connect @

* Depending on directionality, we can identify the entity playing
the role of source and the entity playing the role of target

Employee > Department
* 1

O Employee and Department are involved in a
unidirectional relationship
O Employee is the source entity

O Department is the target entity
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Relationship’s features: Cardinality Basi di dat
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* Each role in the relationship will have its own cardinality. This

leads to four possible combinations:

— Many-to-one: many source entities, one target entity

— One-to-many: one source entity, many target entities

— One-to-one: one source entity, one target entity

— Many-to-many: many source entities, many target entities
« Remember: bidirectional relationships are just pairs of

unidirectional relationships with swapped source and target
entities
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* |n the database, relationships are implemented by introducing a
column that refers to a key in another table
— In JPA terminology, such a column is called join column

e Example:

— Many-to-one unidirectional relationship between Employee and
Department

— The underlying Employee table has a join column containing the
Department primary key

Employee > Department
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* |n the database, relationships are implemented by introducing a
column that refers to a key in another table
— In JPA terminology, such a column is called join column

e Example:

— Many-to-one unidirectional relationship between Employee and
Department

— The underlying Employee table has a join column containing the
Department primary key

Employee > Department
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Relatore
Note di presentazione
Ownership is important for ORM because the annotations that define the physical mapping are always on the owner side of the relationship
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Many-to-one mappings sesiclcati
|

* |n a many-to-one mapping the owner of the relationship is the

source entity
* A many-to-one mapping is defined by annotating the source
entity with the @ManyToOne annotation

@ManyToOne annotation in Employee. java

@Entity
public class Employee |
@Id private int 1id;
@ManyToOne
private Department department;

: Mc
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* |In a one-to-many mapping the owner of the relationship is the target
entity
* Therefore, the @OneToMany annotation must come with the

mappedBy element
— The mappedBy element indicates that the owning side resides on the other side

of the relationship

@OneToMany annotation in Department. java

@Entity

public class Department {
@Id private int id;
@OneToMany (mappedBy="department")
private Collection<Employee> employees;

. The attribute on the target entity
that owns the relationship

: Mc
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Relatore
Note di presentazione
A One-to-many mapping can be seen as the bidirectional complement of a many-to-one mapping
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Basi di dati

One-to-one mappings (1/2)
e B

* |n a one-to-one mapping the owner can be either the source

entity or the target entity

* A one-to-one mapping is defined by annotating the owner
entity with the @ROneToOne annotation

@OneToOne annotation in Employee. java

@Entity
public class Employee {
@Id private int 1d;
@OneToOne
private ParkingSpace parkingSpace;

) Mc
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Note di presentazione
In a one-to-one mapping only one instance of the source entity can refer to the the same target entity instance
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One-to-one mappings (2/2) -
g B
* |f the one-to-one mapping is bidirectional, the inverse side of
the relationship needs to be specified too

* In the non-owner entity, the @OneToOne annotations must
come with the mappedBy element

@OneToOne annotation (inverse side) in ParkingSpace. java

@Entity

public class ParkingSpace |
@Id private int id;
@OneToOne (mappedBy="parkingSpace")
private Employee employee;

, Mc
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Many-to-many mappings (1/2) Basicica
e E
* In a many-to-many mapping there is no join column

— The only way to implement such a mapping is by means of a join table

* Therefore, we can arbitrarily specify as owner either the source
entity or the target entity

@ManyToMany annotation in Employee. java

@Entity
public class Employee ({
@Id private int 1id;
@ManyToMany
private Collection<Project> projects;

Mc
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Many-to-many mappings (2/2) g
gee
* |f the many-to-many mapping is bidirectional, the inverse side
of the relationship needs to be specified too

* In the non-owner entity, the @ManyToMany annotation must
come with the mappedBy element

@ManyToMany annotation (inverse side) in Project. java

@Entity

public class Project {
@Id private int id;
@ManyToMany (mappedBy="projects")
private Collection<Employee> employees;

: Mc
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Lazy Loading (1/4)

Vi edizione

[l connect @

* When loading an entity it is questionable if related entities are
to be fetched & loaded too

— Performance can be optimized by defer fetching data until the time
when they are needed
* This design pattern is called lazy (opposite= eager) loading

— At relationship level, lazy loading can be of great help in enhancing
performance because it can reduce the amount of SQL that is

executed

* Loading policy can be expressed specifying fetch mode for
relationships

. Mc
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Note di presentazione
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Lazy Loading (2/4)

Vi edizione

g
* When the fetch mode is not specified:

— On a single-valued relationship, the related object is guaranteed to be
loaded eagerly

— Collection-valued relationships default to be lazily loaded

* |n case of bidirectional relationships, the fetch mode might be
lazy on one side but eager on the other

— Quite common situation, relationships are often accessed in different
ways depending on the direction from which navigation occurs

. Mc
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Note di presentazione
The fetch mode can be specified on any of he four relationship mapping types
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Lazy Loading (3/4)

Vi edizione

[l connect @

* The directive to lazily fetch an attribute is meant only to be a
hint to the persistence provider
— The provider is not required to respect the request because the

behavior of the entity will not be compromised if the provider decides
to eagerly load data

* The converse is not true because specifying that an attribute be
eagerly fetched might be critical to access the entity once
detached

. Mc
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Note di presentazione
critical to being able to access the entity state once the entity is detached from the persistence context.
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Lazy Loading (4/4) ———

gee
* The fetch mode can be specified on any of the four relationship
mapping types
* The parkingSpace attribute will not be loaded immediately

after the Employee is loaded, but only when actually
accessed

Lazy loading of the parkingSpace attribute

@Entity

public class Employee {
@Id private int 1id;
@OneToOne (fetch=FetchType.LAZY)
private ParkingSpace parkingSpace;

: Mc
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cascading Operations (1/4) Basiddt—

Vi edizione

g B
* By default, every EntityManager’s operation applies only to

the entity supplied as an argument to the operation

— The operation will not cascade to other entities that have a
relationship with the entity that is being operated on

* For some operations (e.g., remove () ) this is usually the
desired behavior

. Mc
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mmmm
Fratemali

Cascading Operations (2/4) Basiddati

Vi edizione

o i
 Some other operations usually require cascading, such as persist ()

— If an entity has a relationship to another entity normally the two must be
persisted together

 Example: Many-to-one unidirectional mapping between Employee and
Address

Manually cascading

Employee emp = new Employee() ;

Address addr = new Address|() ;
emp.setAddress (addr) ;

. e e st (adE) - . We \{vo'uld like to avoid expllc?lt
. persisting the Address entity
em.persist (emp) ;

instance

: Mc
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Note di presentazione
Many-to-one because different employees may live in the same building


Lapitolo 10 ¢ Applicazioni per basi di dati

Cascading Operations (3/4) Basiddti

Vi edizione

[l connect @

* JPA provides a mechanism to define when operations such as
persist () should be automatically cascaded across

relationships

Enabling cascade persist

@Entity

public class Employee {
@ManyToOne (cascade=CascadeType.PERSIST)
Address address;

}

O You need to be sure that the Address instance has been
set on the Employee instance before invoking
persist () onit

: Mc
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Note di presentazione
As the entity manager encounters the Employee instance and adds it to the persistence context, it will navigate across the address relationship looking for a new Address entity to manage as well 

Persisting means that the entity becomes managed
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Cascading operations (4/4)

Vi edizione

gee
* The cascade attribute accepts several possible values coming
from the CascadeType enumeration:
— PERSIST, REFRESH, REMOVE, MERGE and DETACH

— The constant ALL is a shorthand for declaring that all five operations
should be cascaded

* As for relationships, cascade settings are unidirectional

— they must be explicitly set on both sides of a relationship if the same
behavior is intended for both situations

. Mc
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Mapping Inheritance Basi di dati

Vi edizione

[l connect @

* Inheritance can be used also for persistent objects, for factoring out data
members inherited by multiple subclasses

* Hierarchies of entities can be defined
 The mapping of a hierarchy to the database can follow different
strategies:
— Single table per hierarchy
— Table per class
— Joined

* Hierarchies can mix persistent entities and transient Java classes and
involve abstract (i.e., non instantiable) entity classes

: Mc
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Hierarchy: syntax sas it

@MappedSuperclass abstract class Publication {
@Id private Long id;

@ManyToOne private Editor editor;

}

@Entity public class Book extends Publication {
@Temporal(TemporalType.DATE)
private Date publDate;

}

@Entity public class Comic extends Publication {
@Enumerated(EnumType.STRING)
private IssuePeriod issuePeriod;

}

BASI DI DATI 6/ED

Vi edizione

[l connect @

Mapped superclasses are a
syntactic facility to share
persistent fields and mapping
information, they do not have
entities

Alternatively, the superclass can
also be an entity or a transient
Java class

) Mc
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Note di presentazione
Designates a class whose mapping information is applied to the entities that inherit from it. A mapped superclass has no separate table defined for it. 
A class designated with the MappedSuperclass annotation can be mapped in the same way as an entity except that the mappings will apply only to its subclasses since no table exists for the mapped superclass itself. When applied to the subclasses the inherited mappings will apply in the context of the subclass tables. 
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e

Single Table per Hierarchy Basicidati
Beorea it
e A discriminator column must be used to distinguish the type of the
object
@Inheritance(strategy=SINGLE_TABLE)
@DiscriminatorColumn(name="Discr”)
@MappedSuperclass abstract class Publication { . }
@DiscriminatorValue(“B”)
@Entity class Book extends Publication {. } Publication
@Discrimin atorVaIue(”C”) id | Discr | editor_id publDate issuePeriod
@Entity class Comic extends Publication{.} 1 | © - il b A
2 | B 1 2007/10/20 null

: Mc
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JOi ned Basi di dati

Vi edizione

_— G-
* One table per class (including superclasses)

* Objects reconstructed by join
@Inheritance(strategy=JOINED)
@MappedSuperclass abstract class Publication { . }
@Entity class Book extends Publication { . }

@Entity class Comic extends Publication { . } Comic
Publication id issuePeriod
id | editor_id — | 1 MONTHLY
! ! - Book
2 ! ] id | publDate
| 2 |2007/10/20

: Mc
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e

Table per CIaSS Basi di dati

Vi edizione

- =
* One table per concrete class
 |Inherited attributes cached in subclasses

* Population reconstructed by UNION
@Inheritance(strategy=TABLE_PER_CLASS)
@MappedSuperclass abstract class Publication { . }
@Entity class Book extends Publication { . }
@Entity class Comic extends Publication { . }

Comic Book

id editor_id | issuePeriod id editor_id publDate
1 1 MONTHLY 2 1 2007/10/20

: Mc
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How to work with entities ———

Vi edizione

S
* Entities are accessed through suitable interfaces of JPA

Interacts with Is associated with

Client Entity manager Persistence Context

v
v

l

handles
Persistence Unit Persistent obj.
Instance of classes Persistent obi
belonging to Persistent obj.

<&
<«
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Typical project structure in JEE Basi didati
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Basi di dati

EntityManager
g BB

* Because entity instances are plain Java objects, they do not
become persistent until the application invoke an APl method

to initiate the process
 The EntityManager is the central authority for all persistence

actions
— It manages the ORM between a fixed set of entity classes and an

underlying data source
— It provides APIs for creating queries, finding objects, synchronizing,

and inserting objects into the DB

) Mc
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mmmm
Fratemali

s E P
EntityManager Interface Basi i dat
Beomec i
public void persist (Object entity); Persists an entity instance in the database
public <T> Finds an entity instance by its primary key
T find(Class<T> entityClass,
Object primaryKey) ;
public void remove (Object entity) Removes an entity instance from the database
public void refresh (Object entity); Resets the entity instance from the database
public void flush{(); Synchronizes the state of entities with the database
: Mc
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Creating a new POJO Badldiast

[l connect %

Creating a new POJO

Employee e = new Employee (ID, "John Doe”)

O Calling the new operator does not magically interact
with some underlying service to create the Employee
in the database

O Instances of the Employee class remain POJOs until you ask the
EntityManager to persist its state in the database

O When an entity is first instantiated, it is in the transient
(or new) state since the EntityManager does not

know it exists yet

Mc
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Note di presentazione
The state is not syncrhonized with persistent storage unless associated with an EntityManger
the EntityManager knows nothing about a POJO, regardless of how it is annotated, until you tell the manager to start treating the POJO like a JPA entity 
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Persisting an entity it S

[l connect %

Persisting an entity

Employee emp = new Employee (ID, "John Doe");
em.persist (emp) ;

O EntityManager’spersist () method creates a new
record in the database corresponding to the entity

O The entity enters the managed state, i.e., the
EntityManager makes sure that the entity’s data is

synchronized with the database

Mc
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Note di presentazione
we mentioned that the entity instance is ignored if it is already persisted. we mentioned that the entity instance is ignored if it is already persisted. This is true, but the entity manager will still honor the PERSIST cascade in this situation.�For example, consider our Employee entity again. If the Employee instance is already managed, and a new Address instance is set in it, invoking persist() again on the Employee instance will cause the Address instance to become managed. No changes will be made to the Employee instance because it is already managed. 
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Finding an entity ik

[l connect %

Finding an entity

Employee emp = em.find(Employee.class, ID);

OEntityManager’s £ind () method takes as
an input the class of the entity that is being
sought and the primary key that identifies the
entity

O When the call completes, the returned Employee
emp will be a managed entity

O If the entity was not found, then the £ind () method
will return null

Mc
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Removing an entity Bafididsn

[l connect %

Removing an entity

em.remove (emp) ;

OEntityManager’s remove () method
removes the data associated with the entity
from the database

O The remove () method will detach the entity,

i.e., the entity is no longer managed by the
EntityManager

O There is no guarantee that the state of the entity is in
synch with the database

Mc
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Entity’s Lifecycle

* NEW: No persistent identity

* MANAGED: Associated with
persistence context, changes to
objects automatically synch to db

(NOT VICE VERSA)

 DETACHED: Has persistent identity
but changes are NOT
automatically propagated to db

e REMOVED: Scheduled for removal
from the db

e DELETED: erased from db

BASI DI DATI 6/ED

persist

commitrollbackiclose

persist/rollback”
refresh
remove
merge
rallback

Detached

Basi di dati

Vi edizione

[l connect @

commit
rollback™ new

| * = Extended persistence context

, Mc
Copyright © 2023 Graw

di Paolo Atzeni, Stefano Ceri, Piero Fraternali, Stefano Paraboschi, Riccardo Torlone

McGraw-Hill Education (ltaly) S.r.l.  Hjll


Relatore
Note di presentazione
the default behavior of the EntityManager is to manage an entity for as short a time as possible 
Qui bisognerebbe dire che removed è comunque detached, ma differisce perchè non è più possibile renderla managed, valutare se aggiungere un asterisco



Capitolo 10 ¢ Applicazioni per basi di dati :

Typical workflow with entities e

Vi edizione

g B
* The client normally proceeds as follows:
{
\\ locate an EntityManager instance
\\ find or create entity instances
\\ manipulate entities and relationships

\\ persist changes
} transaction policy depends on the Entity Manager

Mc
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Refreshing an entity

Vi edizione

g B
* Applied to an entity in the managed state

* Aligns the value of data members with the current state of the
corresponding tuple of the database, discarding any changes
made in main memory;

* Updates both the object passed as an actual parameter and
those related through relationships with cascadeType.REFRESH
or cascadeType.ALL.

. Mc
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Detaching an entity Basi i dat

Vi edizione

g B
* The instance is no longer associated with a PersistenceContext

* Changes are no longer automatically written in the database

* |ts status at the time of detachment remains accessible to the
application
* member data with fetch policy different from LAZY;
* member data previously accessed by the application;

* related objects, whether they are already extracted from the

database previously, due to a query or a fetch strategy of type
EAGER.

BASI DI DATI 6/ED Copyright © 2023
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How detachment occurs Basi di dati

Vi edizione

o i
e explicitly
— for a specific instance, with the direct or the cascade invocation of the
detach() method;

— for all instances of the PersistenceContext, with the invocation of the
clear() and close() methods

* implicitly
— when the object is serialized, for example by passing it to an
application module that resides on a different network node

— upon transactional events: transaction rollback, or commit when using
an EntityManager that automates the management of transactions

. Mc
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Merging an instance Basi di dat

Vi edizione

[l connect @

* merge() propagates state changes from a detached instance to
a managed instance

 The method works by copying member data values from the
detached instance into the data members of an existing
instance having the same identity, or,

— if such an instance does not exist, a new one is created to allow the
copy

* merge() is propagated recursively along relationships with
annotation cascadeType.MERGE

. Mc
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Persistence Unit & Persistence Context Basi di

Vi edizione

[l connect @

* An EntityManager maps a fixed set of classes (i.e., entities)
to a particular database. This set of entities is called persistence
unit
— Each persistence unit is tied to one and only one data source

— Each persistence unit is defined in the deployment descriptor
CLASSPATH/META-INF/persistence.xml

— Given a persistence unit, the set of managed entity instances is called
persistence context

Mc
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Note di presentazione
The EntityManager tracks all entity instances within a persistence context for changes and flushes these changes to the DB
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Persistence Unit: persistence.xml Basi di dati

Vi edizione

[l connect @

persistence.xml

<persistence>

<persistence-unit name="EmployeeUnit">

<provider>org.hibernate.ejb.HibernatePersistence</provider>
<class>it.polimi.awt.jpa.Employee</class>

the JPA persistence provider to be

<properties> used
<property name="javax.persistence.]jdbc.driver”
value="com.mysqgl.jdbc.Driver"/>
<property name="javax.persistence.jdbc.url” \ Multiple <class> elements can
value="jdbc:mysqgl://serverurl:3306/db-schema"/> . .
<property name="javax.perssstence.jdbc.user" be specified when there is more
Value:udw than one entity
<prope: The names of the JDBC }itence .jdbc.password"
</proper properties were
</persistencq standardized in JPA 2.0
</persistence>
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Locating an EntityManager in EJB pesiansi

Vi edizione

g B
* From within an EJB session bean, using dependency injection

@Stateless
public class SessionEJB {
@PersistenceUnit

private EntityManagerFactory factory;
@PersistenceContext

private EntityManager manager;
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Obtaining an EntityManager in JSE g i o

Vi edizione

g B
* An EntityManager objectis created from a
EntityManagerFactory

— As with JDBC, in which a Connection is created from a
DriverManager

Obtaining an EntityManager object in JSE environment

EntityManagerFactory emf =
Persistence.createkEntityManagerFactory ("EmployeeUnit") ;
EntityManager em = emf.createEntityManager()

O Persistence is a bootstrap class that is used to
obtain an EntityManagerFactoryinlJava SE
environments
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Managing the EntityManager Basi di dat

Vi edizione

[l connect @

* |n a JSE environment, developers are responsible for writing
code to control every aspect of the EntityManager’s

lifecycle

— EntityManagers keep managing attached entities until they are
closed

— Resources need to be explicitly released

Releasing resources

entityManager.close() ;
entityManagerFactory.close();
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Working with multiple EntityManager Basi di dat
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Vi edizione

[l connect @

Configured by

* For each persistence unit thereisan EntityManagerFactory
* Many EntityManagers can point to the same persistence context

Persistence Unit <

1

Creates

Manages

EntityManagerFactory

1

Creates

Persistence Context <

EntityManager
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Note di presentazione
The part that may come as a surprise is that many entity managers can point to the same persistence context. We have talked only about an entity manager and its persistence context, but later on we will see that there may in fact be multiple references to different entity managers all pointing to the same group of managed entities. This will enable the control flow to traverse container components but continue to be able access the same persistence context. 
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Example: JPA ca"S from an E"'B Basi ddti

Vi edizione

e i
@Stateless public class SessionEJB {
@PersistenceContext
private EntityManager entityManager;

public void createBook(String isbn, Long editorld, ...) {
Editor editor = entityManager.find(Editor.class, editorld);
Book b = new Book(isbn, editor, ...);
entityManager.persist(b);

}

}
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* JPQL & Query API
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Java Persistence Query Language Baiidies

[l connect @

* The Java Persistence Query Language (JPQL) is a platform-
independent object-oriented query language defined as part of
the JPA specification

* The main difference with SQL is that:
— JPQL operates on classes and objects (entities)

— SQL operates on tables, columns and rows

* Therefore, the result set of a JPQL query is a collection of
entities, rather than a list of tuples
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JQPL statements esicicai

Vi edizione

[l connect @

e JPQL supports three types of statements:
— SELECT statements retrieve entities or entity-related data
— UPDATE statements update one or more entities
— DELETE statements delete one or more entities

* JPQL syntax looks like SQL, but JPQL is not SQL

SELECT 1 FROM Item 1
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Note di presentazione
The JPQL Query Parser or Processor Engine of a persistence provider, as shown in figure 10.2, translates the JPQL query into native SQL for the database being used by the persistence provider. 
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JQPL: FROM clause o

Vi edizione

[l connect @

* The FROM clause of JPQL defines the domain for the query, i.e., the
names for the entities that will be used in the query

Example of SELECT statement

SELECT 1 FROM Item 1

O Itemisthe domain that we want to query, and i is intended as an
identifier of type Item

O Identifier variables can be used in other clauses of the same query
(e.g., WHERE)
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Note di presentazione
SELECT is the most commonly used Data Manipulation Language (DML) command
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JQPL: Path Expressions Basi di dat

Vi edizione

[l connect @

* Given an identifier variable, we can use dot notation to access a
specific field of the entity

— Such expressions are known as path expressions
* Path expressions are normally used to:

— narrow the domain for a query by using it in a WHERE clause
— order the retrieved result by using a ORDER BY clause

Example of path expression

SELECT c c.ltems is a collection, hence this
FROM Category c 4| expression is a collection-value path
WHERE c.items is NOT EMPTY expression
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Note di presentazione
keep in mind that you cannot navigate through the collection-value path expressions to access a persistence or association field as in the following example: 
c.items.itemName or c.items.seller 

The result type of a select query cannot be a collection; it must be a single valued object such as an entity instance or persistent field type 
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JPQL: JOIN operator Basi di cat

gee
* |n many common situation there is the need to join two or
more entities based on their relationships

* Joins can be specified either in the WHERE clause or in the
FROM clause by means of the JOIN operator

Join operation in the WHERE clause

Join operation in the FROM clause

SELECT p.number SELECT p.number
FROM Employee e, Phone p FROM Employee e JOIN e.phones p
WHERE e = p.employee WHERE c.department.name =

AND '"NA42'

e.department.name = 'NA42'
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Note di presentazione
Il punto è che Employee e Phones è una @OneToMany, non puoi ritornare nella SELECT una collezione, cioè non puoi fare SELECT e.phones.number
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Querying the data source Basi i dat

Vi edizione

_— G-
* With JPA, developers can use the following methods to retrieve
entities and related data:
— EntityManager.find () with entity’s primary key
— Queries written in Java Persistence Query Language (JPQL)
— Queries written in SQL native to the underlying database

 Both JPQL and SQL queries are executed by means of the Query
API
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Query API: Overview sas ot

[l connect

* The required steps to create a JPA query are similar to those of
a traditional JDBC query

Basic steps for JDBC Query using SQL Basic steps for a JPA Query using JPQL
Obtain a database connection Obtain an instance of an EntityManager
Create a query statement Create a query instance
Execute the statement Execute the query
Retrieve the results (DB tuples) Retrieve the results (Collection of entities)
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Query API: Named & dynamic queries (1/2)

Vi edizione

[l connect @

 The Query API supports two type of queries:
— Named queries are intended to be stored and reused
— Dynamic queries are created and executed on the fly

* The first step to execute named or dynamic query is to create a

guery instance

— The EntityManager interface provides methods for creating query
instance
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Query API: Named & dynamic queries (2/2) Basi di dati

Vi edizione

Rowea i
public

Creates a dynamic query using a JPQL statement
Query createQuery(String glString);

public

Creates a query instance based on a named query
Query createNamedQuery (String name) ;

BASI DI DATI 6/ED
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Query API: Named query (1/2)

Vi edizione

[l connect @

* Any query that is used in multiple components of your
application is a candidate for a named query

— They can enhance performance because they are prepared once and
can be efficiently reused

* Named queries are stored on the entity

Defining a named query

@Entity
@NamedQuery (
name = "findAllCategories",
query = "SELECT c FROM Category c¢ WHERE c.categoryName

LIKE :categoryName ")
public class Category {

}
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Query API: Named query (2/2)

Vi edizione

[l connect @

* Named queries are globally scoped, i.e., named query instances
can be created from any component that has access to the
persistent unit

— As a consequence, a named queries must have a unigue name in the
whole persistence unit

* Named query are instantiated by name

Instantiating a named query

Query query = em.createNamedQuery ("findAllCategories");
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Query API: Dynamic query Basididat

Vi edizione

[l connect @

* A dynamic query can be created wherever the
EntityManager is available

* The only requirement is to pass a valid JPQL statement

Instantiating a dynamic query

Query query = em.createQuery ("SELECT i FROM Item i");
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Query API: Executing queries Basi di dat

[l connect

public
Query setParameter (int position,
Object value);

public
Query setParameter (String name,
Object value);

public List getResultList();

public
Query setMaxResults (int
maxResult) ;

* The Query interface defines several methods for executing a

uer

Sets the value for a positional parameter

Sets the value for a named parameter

Retrieves a result set for a query

Sets the maximum number of objects to
be retrieved
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Query API: Parameters (1/2) i

Vi edizione

[l connect @

* The number of entities retrieved in a query can be limited by
specifying a WHERE clause

— WHERE clauses can be parameterized

* Two ways of specifying parameters:
— By number (positional parameter)
— By name (named parameter)

* Before executing a query, all parameters need to be set
— This can be done by using the Query’s setParameter () method
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Query API: Parameters (2/2) ——r—

B i
Executing query instance with positional parameters
Query query = em.createQuery ("SELECT 1 FROM Item 1 WHERE
i.initialPrice = zl");
query.setParameter (1, 100.00);
List<Item> items = query.getResultList();
Executing query instance with named parameters
Query query = em.createQuery ("SELECT ¢ FROM Category ¢ WHERE
c.categoryName LIKE
:categoryName") ;
query.setParameter ("categoryName", categoryName) ;
List<Category> categories = query.getResultlList ()
: Mc
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Querying the data source ——
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* Criteria API
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Criteria API: Overview Basi di dati

Vi edizione

[l connect @

* The Criteria APl is especially suitable to build complex, dynamic queries
where the structure of the criteria is not known until runtime

* The Criteria API also provides a way of creating type-safe queries
— A type error is caused by a discrepancy between differing data types

* Type-safety is ensured by means of metamodel objects
— queries are “assembled” programmatically from typed parts

— more robust, because the Java compiler can perform type-checking at compile-
time
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Criteria API: Canonical metamodel (1/2) TR

Vi edizione

[l connect @

* Type checking requires a description of the objects in the application
domain

* The metamodel is a set of objects that describe your domain model

— The metamodel of a persistence unit is a description of the persistent type, state,
and relationships of entities

A static metamodel is a series of classes that mirror the entities in the
domain model

— They provide static access to the metadata about the mirrored class’s attributes
— In JPA terminology, the static metamodel is called canonical metamodel
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Criteria API: Canonical metamodel (2/2)

The canonical metamodel class for Employee

@StaticMetamodel (Employee.class)
public class Employee {

public
public
public
public
public
public
public

BASI DI DATI 6/ED

static
static
static
static
static
static
static

volatile
volatile
volatile
volatile
volatile
volatile
volatile

SingularAttribute<Employee, Integer> id;
SingularAttribute<Employee, String> name;
SingularAttribute<Employee, String> salary;
SingularAttribute<Employee, Department> dept;
SingularAttribute<Employee, Address> address;
CollectionAttribute<Employee, Project> project;
MapAttribute<Employee, String, Phone> phones;

O For each entity E in package p, a metamodel class E in
package p is created

O The metamodel class E is annotated with the
@StaticMetamodel annotation
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Criteria API: Building the query casiciani

Vi edizione

[l connect @

* The essential steps in creating a Criteria APl-based query are:
— Creating an instance of the CriteriaBuilder class

— Using this instance to create an instance of a CriteriaQuery class containing a
query
— Executing the query

e Where:

— The CriteriaQuery instance represents the query we would like to execute
— The CriteriaBuilderis a factory for all the individual pieces of the query
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Criteria API: Path expression Basi didati

Vi edizione

[l connect @

* Every CriteriaQuery defines at least one Root object,
whose role is analogous to that of an identifier in a JPQL query

— the Root object will form the basis for path expressions in the rest of

the query
Equivalent to the JPQL
. o expression
Path Expression (Criteria API) emp . department . id
——

emp.get (Employee .department) .get (Department .id)

O NB: using the canonical metamodel enforces
type-safety
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Note di presentazione
Using the canonical metamodel enforces type-safety
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Criteria API: Conditional expressions

Basi di dati

Vi edizione

[l connect @

CriteriaBuillder interface

CriteriaQuery<Employee> c =

c.select (emp) ;
c.where (cb.equal (emp.get (Employee .name),

Root<Employee> emp = c.from(Employee.class); =

* All of the conditional expression keywords, operators, and
functions from JPQL are represented in some manner with the

Finding the employee (Criteria API)

CriteriaBuilder cb = em.getCriteriaBuilder()

SELECT emp

cb.createQuery (Employee.class) ;| FROM Employee emp
WHERE emp.name =
"John Smith"

"John Smith"));
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Criteria API: JOIN operation poscia

Vi edizione

[l connect @

* Join can be performed by calling the join () method on the
Root object

— The resulting Join object behaves like Root, meaning that joins can
be cascaded

Obtaining the John Smith’s phone numbers

Root<Employee> emp = c.from(Employee.class);
Join<Employee, Phone> j = emp.join(Employee .phones);
c.select (j.get (Phone .number))

c.where (cb.equal (emp.get (Employee .name), "John Smith"));

SELECT p.number
FROM Employee emp
JOIN Phones p

WHERE emp.name =
"John Smith"
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Criteria APl: WHERE clause sasidicatl

[l connect @

* Each condition in the WHERE clause is expressed as a
Predicate instance

— Predicates can be combined by means of AND or OR operators

Conjunction of predicates (incremental construction)

Predicate predicates = cb.conjunction () ;
predicates = cb.and(predicates, cb.equal (emp.get (Employee .name), "John Smith"));
predicates = cb.and(predicates, cb.equal (emp.get (Employee .dept) .get (Department .id), 12));
c.where (predicates) ; WHERE emp.name —

"John Smith”

AND
Conjunction of predicates (list-based construction) emf;édept-id
List<Predicate> predicates = new ArraylList<Predicate>();
predicates.add(cb.equal (emp.get (Employee .name), "John Smith"));
predicates.add (cb.equal (emp.get (Employee .dept) .get (Department .id), 12));
Predicate|[] predArray = predicates.toArray(new Predicate|[predicates.size()]);
c.where (cb.and (predArray) ) ;
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Criteria API: Defining parameters Basi i dat

Vi edizione

[l connect @

* In JPQL is possible to define positional and named parameters
— Parameters are just string aliases, e.g., : name

* To create a parameter using the Criteria API, a
ParameterExpression object must be created

Defining a new query parameter

ParameterExpression<String> deptName =
cb.parameter (String.class, "deptName");K\\

Equivalent to the JPQL
parameter : deptName
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Criteria API: Executing typed queries P

Vi edizione

[l connect @

* JPA provides the Query interface to configure and execute

gueries.
— The Query interface is used in cases when the result type is Object

e TypedQuery is a subinterface of Query

— the TypedQuery interface is used in the typical case when typed
results are preferred

Executing a Criteria APl-based query

TypedQuery<Employee> g = em.createQuery(c) ;
g.setParameter ("deptName", "DEIB")
return g.getResultlList();
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JPQL vs Criteria API Baiidies
 JPQL * Criteria APl}... =

public List<Professor> findByName(String name) {

@NamedQuery(

e i CriteriaBuilder cb = em.getCriteriaBuilder();
hame= f/ndProfoName ’ CriteriaQuery<Professor> q =
query=”5ELECTp FROM professor p cb.createQuery(Professor.class);

Root<Professor> prof =
WHERE p-name LIKE :pName” q.from(Professor.class);
) g.select(prof);

ParameterExpression<String> nameP =
cb.parameter(String.class, "nameP");

res = em.createNamedQuery("findProfByName")
.setParameter("pName", "Ceri")
.getResultList(),

g.where(cb.equal(prof.get("name"), nameP));

return g.setParameter("nameP", name)
.setMaxResults(10).getResultList();

}
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JPA in Web Applications —

[l connect %
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Problem: Application layering Basidida

Vi edizione

[l connect @

* Most Java Web Applications use some kind of application
framework (e.g., Struts)

— The objective is to separate presentation code, business-logic code
and data-access code

* Mixing data-access code with application logic violates the
emphasis on separation of concerns
— Example: placing data-access code in a servlet or in a Struts Action

* JPA-related code should be hidden behind a facade, the so-
called persistence layer

. Mc
BASI DI DATI 6/ED Copyright © 2023 Graw

di Paolo Atzeni, Stefano Ceri, Piero Fraternali, Stefano Paraboschi, Riccardo Torlone McGraw-Hill Education (ltaly) S.r.l.  Hjll



Capitolo 10 ¢ Applicazioni per basi di dati

Data Access Object: design pattern

Basi di dati

Vi edizione

e B
 The Data Access Object (DAO) design pattern encapsulates

data-access logic, so as to increase reusability and
maintainability
* The DAO design patterns allows developers to:

— Manages the connection to the data source
— Retrieve data

— Update data

* There should be one DAO object for each entity so that all data
operations related to the entity will be put inside the DAO itself

BASI DI DATI 6/ED

di Paolo Atzeni, Stefano Ceri, Piero Fraternali, Stefano Paraboschi, Riccardo Torlone

Copyright © 2023

Mc
Graw
McGraw-Hill Education (ltaly) S.r.l.  Hjll



Capitolo 10 ¢ Applicazioni per basi di dati :

Data Access Object: code e

[l connect @

EmployeeDAO. java (method signatures only)

public class EmployeeDAO {
public Employee findEmployee(int id) {...}
public List<Employee> findAllEmployees() {...}
public void removeEmployee (int 1d) {...}

public Employee raiseEmployeeSalary(int 1d, long raise) {...}
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nnnnnn

Using a Data Access Object

Business-logic component (e.g., Struts’ Action class)

public ActionForward execute (ActionMapping mapping,
ActionForm form,
HttpServletRequest request,
HttpServletResponse response) {
// Retrieve all the books
BookDAO dao = new BookDAO() ;
List<Book> books = dao.findAll () ;

// Save the result set
request.setAttribute ("books", books);

// Forward to the view
return mapping.findForward("booklist");
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Problem: Persistence context propagation Basi
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[l connect @

* |n using JPA in a JSE environment, developers have to decide
how to manage the EntityManager

 We do not want each DAO to open, flush and close its own
persistence context

—This is an anti-pattern known as session-per-operation

* One persistence context should support the whole unit of work
(which may require several operations), not only one particular
operation
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Session per request pattern Basidi da
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* The most common pattern is known as session-per-request

— A request from the client is sent to the server (where the persistence
layer runs)

— A new EntityManager is opened, and all DB operations are
executed

— Once the work has been completed (and the response has been
prepared) the persistence context is flushed and closed, as well as the
EntityManager instance

* Asingle database transaction is used to serve the client’s
request

— The relationship between request and transaction is one-to-one
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Note di presentazione
https://access.redhat.com/knowledge/docs/en-US/JBoss_Enterprise_Web_Server/1.0/html/Hibernate_Entity_Manager_Reference_Guide/transactions.html



Capitolo 10 ¢ Applicazioni per basi di dati 03

Persistence context propagation and transaction Basi i dat
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* in a JEE Environment, session-per-request is the default
persistence model

— EntityManagers (injected or looked up) share the same
persistence context for a whole transaction

* |[n a JSE Environment, the behavior has to be implemented by
developers

— The same EntityManager needs to be accessible to all DAO
objects involved in the unit of work

— EntityManager and transactions need to be started and ended
correctly

. Mc
BASI DI DATI 6/ED Copyright © 2023 Graw

di Paolo Atzeni, Stefano Ceri, Piero Fraternali, Stefano Paraboschi, Riccardo Torlone McGraw-Hill Education (ltaly) S.r.l.  Hjll



@apitolo 10 » Applicazioni per basi di dati

Intercepting Filter design pattern (1/2) g
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* Intercepting Filter is a design pattern that intercepts and
manipulates a request and a response before and after the
request is processed

— The transaction demarcation is implemented using an interceptor that
runs when a request hits the servlet container

* |n a servlet container this can be achieved by implementing the
ServletFilter interface
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Note di presentazione
the code that executes entity manager calls (in the persistence layer) and the code that handles RuntimeException (and usually can only clean up and exit) are in different layers. This can be a challenge to design yourself and you should use J2EE/EJB container services whenever they are available.
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Intercepting Filter design pattern (2/2) ——

B i
1. Obtainan EntityManager instance
@ 2. Begin transaction
HTTP @
request

®

Persistence
| B

. ) Business-logic
Client Filter &

() component layer
HTTP 1. Commit transaction
response 2. Close EntitManager instance
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Problem: Thread-safety (1/2) P
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* According to the session-per-request pattern, each user is
associated with an EntityManager instance

— EntityManager in JPA acts as a session object for a user

 Web tier components are meant to be used by multiple
concurrent thread

— The servlet container allocates a new thread for each new client’s
request

— Servlet-based components are designed this way because they are
intended to achieve high throughput through statelessness
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Problem: Thread-safety (2/2) P

Vi edizione

S
* Aclass is thread-safe if it behaves correctly when accessed
from multiple threads

— EntityManager is not thread-safe, hence you should never inject
it directly into a web component

* AEntityManagerFactory instead is a thread-safe, yet

expensive-to-create, object intended to be shared by all
application threads

— It is created once, usually on application startup
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Note di presentazione
An EntityManager will not obtain a JDBC Connection (or a Datasource) unless it is needed, so you may safely open and close an EntityManager even if you are not sure that data access will be needed to serve a particular request

I like the definition from Brian Goetz's Java Concurrency in Practice for its comprehensiveness
"A class is thread-safe if it behaves correctly when accessed from multiple threads, regardless of the scheduling or interleaving of the execution of those threads by the runtime environment, and with no additional synchronization or other coordination on the part of the calling code."
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ThreadLocal Session design pattern (1/2) g
g
* Java.lang.ThreadLocal class provides support for
thread-local variables

— Each thread that accesses a thread-local variable has its own,
independently initialized copy of the variable

* The EntityManager can be bound to the thread that serves
the request by using a ThreadLocal variable

— The binding occurs in a helper class
— This design pattern is called ThreadLocal Session
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ThreadLocal Session design pattern (2/2) Basi i dati

Vi edizione

[l connect @

EntityManagerHelper. java (ThreadLocal Session)

public class EntityManagerHelper ({
private static final EntityManagerFactory emf;
private static final ThreadLocal<EntityManager> threadLocal;

static {
emf = Persistence.createEntityManagerFactory ("BookStoreUnit") ;
threadlLocal = new ThreadlLocal<EntityManager> () ; ‘\\s
}
There exists only one
public static EntityManager getEntityManager () { EntityManagerFactory
EntityManager em = threadLogal.get () instance
if (e == n1111) {
e| Each thread gets its anager();
& own copy of the em

variable
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Topics not covered Basi di dat

Vi edizione
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* Physical annotations

e Cascading policies other than PERSIST

* JPAin a JEE Environment

* Vender-based APIs (e.g., Hibernate APIs)
 Advanced JPQL and Criteria APl-based queries
* Long unit of works

* Connection pooling (e.g., C3P0)
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e JPA 2.0 specification,
http://www.jcp.org/en/jsr/detail?id=317

* Hibernate Community Documentation,

EntityManagerhttp://docs.jboss.org/hibernate/entitymanager/3.6/refer
ence/en/html single/

 Hibernate Community Documentation, Transactions and Concurrency
http://docs.jboss.org/hibernate/orm/4.0/hem/en-
US/html/transactions.html
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Note di presentazione
JPA official page, http://www.oracle.com/technetwork/java/javaee/tech/persistence-jsp-140049.html
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http://docs.jboss.org/hibernate/entitymanager/3.6/reference/en/html_single/
http://docs.jboss.org/hibernate/entitymanager/3.6/reference/en/html_single/
http://docs.jboss.org/hibernate/orm/4.0/hem/en-US/html/transactions.html
http://docs.jboss.org/hibernate/orm/4.0/hem/en-US/html/transactions.html
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* Hibernate Wiki, Data Access Objects
https://community.jboss.org/wiki/GenericDataAccessObjects

* Hibernate Wiki, Open Session in View pattern
https://community.jboss.org/wiki/OpenSessioninView

 Hibernate Community Documentation, Metamodel
http://docs.jboss.org/hibernate/orm/4.0/hem/en-
US/html/metamodel.html

 Hibernate Community Documentation, Criteria Queries
http://docs.jboss.org/hibernate/entitymanager/3.5/reference/en/html/
guerycriteria.html
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