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About the Tutorial

This tutorial provides a basic understanding of how to store a copy of database objects
into temporary memory using JAVA Persistence API (JPA).

Audience

This tutorial is designed for readers intend to do Java programing with Database
connectivity, using Persistence API.

Prerequisites

Awareness of Java programming with JDK 1.6 or later is a prerequisite to understand
this tutorial. In addition, we assume the readers are acquainted with the concepts of
JDBC in Java.

Copyright & Disclaimer

© Copyright 2014 by Tutorials Point (I) Pvt. Ltd.

All the content and graphics published in this e-book are the property of Tutorials Point
(I) Pvt. Ltd. The user of this e-book is prohibited to reuse, retain, copy, distribute or
republish any contents or a part of contents of this e-book in any manner without written
consent of the publisher.

We strive to update the contents of our website and tutorials as timely and as precisely
as possible, however, the contents may contain inaccuracies or errors. Tutorials Point (I)
Pvt. Ltd. provides no guarantee regarding the accuracy, timeliness or completeness of
our website or its contents including this tutorial. If you discover any errors on our
website or in this tutorial, please notify us at contact@tutorialspoint.com .

-

@' tutorialspoint

SIMPLYEASYLEARMNING


mailto:contact@tutorialspoint.com

JAVA PERSISTENCE API (JPA)

Table of Contents
AbOUL the TULOIAl ....ceiiiiiiiiiiiiit s e sas s e s an e s s sa s e s anne 3
LT =T T PPN 3
o T =T 10 LT = 3
(ol IV =L YA B D TR - 11 41T 3
Table Of CONTENTES.......cciiiiiiiiiiiiiintntrre e s ss e s ss s s sss e sane s sne s sss s sanenen 4
1. JPA —INTRODUCTION .....eeiiiiiitieieeeeniirtreee e e e e sttt ee e e s e sesnarerereaesesesansneneaeaesesssannnnsenenens 7
Mismatch between Relational and Object Models...........cccceeririiiririiriiririrsserrrsss s s s s s nnns 7
LT L T L S 7
WHhETE 10 USE JPA? ...ttt sanessase s se s an e sanessan e s ss e s ssa s sassssanesnnesensassssnsssanassnsesanns 7
L o 1T T 8
LN o1 - N 8
2. JPA = ARCHITECTURE ....cciitititttee ettt e st r e e e e e s e st ee e e s e s e s sasaeneneeesese s snnsenenans 9
Class Level Archit@Cture ... e s s 9
JPA Class RelationShips ...cceeeueciiiiiiiiieiciiiiiiiiieiiisirreerneeseesseeesnnsssssessesennnssssssssssssnnssssssssssssnnsssssssssssannnns 10
3. JPA—ORM COMPONENTS ....oeiirertteeeeercnirireee e e s e ssirrrer e e e s e sssiserereseaeseseansnenenesensnssansnnne 12
Object Relational MapPing ...cccceeeeiiiiiiiiiiieiieieirreeeceseeerreeernnsssssssesennnsssssssssesnnnssssssssssssnnnssssssssssnnnnnssnnns 12
AdVANCEU FEATUIES ....coiiiiiiiiiiiiiiiiiiiientieiie e essasesssse s as s asessanessssesessesessnsssanessanessssesssassssnsssanensn 12
ORM ArChiteCIUIE ...ttt sss e s ss e s sn s s sas e sanessanesenns 12
(AL E=T'oT o110 7= 207 (3 11 1 14
ANNOTALIONS ...eeeriiiiiiiiniie i s s s a s e s s an s e s e s s s e s a s e s s s a s e s e R R a e s e ana e s nen 17
Java Bean Standard...........cueiiiiiiniiiiiiiiiniiieienie e s s s s e s s e s s e s sn e s sne s 19
Bean CONVENLIONS ....cocuuiiiiiiiiiiciiiiiie e s s s s s e s an e e s a s e s s an s e s ban e e s snnaeas 19
4. JPA = INSTALLATION. ....cettiiiiitieeiiriirtrere et e seirerereses e s s sestrerereaesesssnsnsnenesesesesannssenenesenenans 21

§g> tutorialspoint



JAVA PERSISTENCE API (JPA)

Step 1 : Verify your Java Installation ........ccceeiiiiiiiiiiiiiiiiiiiiiiiniinninnnnnsnnesnnssssssss s s s s s s e s ssesnenes 21
Step 2 : Set your Java ENVIFONMENT .....ccueeiiiiiiiiiineiiiiiiiienneeiiesiineesnssssssiiisssmsssssssssssssssssssssssssssnsssssssssanes 22
Y T B B LS = T T o Nt 22
Adding MySQL connector to the Project ...........civiieeeiiiiiiiiiieeeeiiiinceenensssssee s saaes 27
JPA —ENTITY MANAGERS. ... .ttt e e s e s e s stne e e e e e e e e sensnnee 29
Creating ENtities.....cccciiiiiiiiiiiiiiiic s 30
Persistence OPErations ........ccciiiiiiiieiiiiiiiiiiiiiiiniiirrises s irsssassssssstressssssssssssrnsssssssssssssssssssssssssssssssnnes 34
Create EMPIOYEE. ... .. ccccccccccccccccccccrccs s rs s s s s s s s s s s s s s s s s s ssssssssssssssssssssssssssssssssssnssssssssnnnnnnnnn 34
UPAAte EMPIOYEE .....ueeeeeeeeeeeeneinensssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssnssnsnnns 35
DeEleting EMPIOYEE........uececccccccsssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssnsnnnnnns 38
JPA = JPQL...coiieeeeeeee ettt et e e e e et e e e e e e e st rere e e e e e e et nrreneaeeeee s nnrnene 40
Java Persistence QUErY [aNBUAEE .......ceeeeeeeeeeeeeeeeneeemeeeeemmmemmeemeesmsssssssssssssssssssssssssssssssssssssssssssssssssssssssssssss 40
QUETY SEIUCTUIE ...uiiiiiiiiiiiiiiiiiiiiiuniiisiiineisssssssitrssssssssssssnnssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssnnssssss 40
Scalar and Aggregate FUNCHIONS ......ccciiiiiiiiiiiiiiiiiiiiiiiiinsssssssssssssssssss s ss s s s ssssssssssssssssssssssssssnnns 41
Between, And, LIKE KEYWOIrAS.......cccveeeriiiiiiiiiiisississsssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssses 43
(0T =T 4 - 45
[\ =T 4 L= JK 0 10T o 1= 46
Eager and Lazy FETChING ....... . i cccrrrrercccnrrrrerneesse s sesnnnsss e s s s s e snnnssssssssesennnsssssssseessnnnssssssssssnnnnns 50
JPA — ADVANCED MAPPINGS ....oooiiiiieeiiiririeee et e e s e s ssrrerese s e s e ssssnenenesesesesnnnsnens 51
Y LT g T TR 4 - = = [ S 51
Y 1 T4 LT T o LI - = Nt 51
JOINEd Table STrat@gY ....ccueeeeeeeeeeeeeeeeeieeieeeeeeeeeeeeeeeeeesessssessssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssnssnnnnns 58
Table per Class Strategy ......ccueeeeeeeeeeeeeeeeeeeeeeeeemmmeemsesssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssnssssnnns 66
JPA = ENTITY RELATIONSHIPS.....coeiiirirererires s seires e sesinere s snene s snenes e seenenesesnnenesesenene 74
@ManYToONE REIAtioN.......... it cee s e rereeesee s s s e e s nans s ssseeesnansssssssseeennnsssssssssesnnnnsssssssnnennnnns 74

-

@' tutorialspoint

SYLEARNING



9.

JAVA PERSISTENCE API (JPA)

@ONETOMANY RElatioN......cciiiiiiiiicrcccrrirrrrssssssssssssss s s s s s s s s s s s s s s s s s s s s s s s s s s s s s ssssssssssssssssssssssssssssssnsnnnns 81
@ONETOONE REIALION «.eeeurirrreeirreeeiirereeiertresieresnseressssersssssersssssesssssssresssssrssssssssssssssesssssssssssssssnssssssnssssanne 89
@MaNYTOMaANY Relation .......cccciiiiiiiiiiiiiiiiiiiisrisiscsssssssssssssssssssssssssssssssss s s ssssssssssssssssssssssssssssssssssnsnnnns 96
JPA = CRITERIA APL ...ttt e e e e s e se st e e e e e s e s e b neneneeeaese s nsnnee 106
L 1T T VA 0 41 =Y 5 - TR 106
Criteria QUErY STrUCTUIE....ciiveeiiiiieiiiireeiiiiteeietieneieitensietienssestenssestenssestenssssssnsssssanssssssnssssssnsssssanssssssnssssss 106
EXQmPIE Of Crit@ria APl .....ueeeeeiiiiisiiississsisssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssss 107

-

@' tutorialspoint

SIMPLYEASYLEARMNING



1. JPA—INTRODUCTION

Any enterprise application performs database operations by storing and retrieving vast
amounts of data. Despite all the available technologies for storage management,
application developers normally struggle to perform database operations efficiently.

Generally, Java developers use lots of code, or use the proprietary framework to interact
with the database, whereas using JPA, the burden of interacting with the database
reduces significantly. It forms a bridge between object models (Java program) and
relational models (database program).

Mismatch between Relational and Object Models

Relational objects are represented in a tabular format, while object models are
represented in an interconnected graph of object format. While storing and retrieving an
object model from a relational database, some mismatch occurs due to the following
reasons:

e Granularity: Object model has more granularity than relational model.

e Subtypes: Subtypes (means inheritance) are not supported by all types of
relational databases.

e Identity: Like object model, relational model does not expose identity while
writing equality.

e Associations: Relational models cannot determine multiple relationships while
looking into an object domain model.

o Data navigation: Data navigation between objects in an object network is
different in both models.

What is JPA?

Java Persistence API is a collection of classes and methods to persistently store the vast
amounts of data into a database which is provided by the Oracle Corporation.

Where to use JPA?

To reduce the burden of writing codes for relational object management, a programmer
follows the ‘JPA Provider’ framework, which allows easy interaction with database
instance. Here the required framework is taken over by JPA.
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Provider

JPAHistory

Earlier versions of EJB, defined the persistence layer combined with the business logic
layer using javax.ejb.EntityBean Interface.

e While introducing EJB 3.0, the persistence layer was separated and specified as
JPA 1.0 (Java Persistence API). The specifications of this API were released along
with the specifications of JAVA EE5 on May 11, 2006 using JSR 220.

e JPA 2.0 was released with the specifications of JAVA EE6 on December 10, 2009
as a part of Java Community Process JSR 317.

e JPA 2.1 was released with the specification of JAVA EE7 on April 22, 2013 using
JSR 338.

JPA Providers

JPA is an open source API, therefore various enterprise vendors such as Oracle, Redhat,
Eclipse, etc. provide new products by adding the JPA persistence flavor in them. Some of
these products include:

e Hibernate

e Eclipselink

e Toplink

e Spring Data JPA
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2. JPA—ARCHITECTURE

Java Persistence API is a source to store business entities as relational entities. It shows
how to define a Plain Oriented Java Object (POJO) as an entity and how to manage
entities with relations.

Class Level Architecture

The following image shows the class level architecture of JPA. It shows the core classes
and the interfaces of JPA.

Javax.persistence

Entity Manager

Entity Transaction
Factory

The following table describes each of the units shown in the above architecture.

Units Description

) This is a factory class of EntityManager. It creates and
EntityManagerFactory . . .
manages multiple EntityManager instances.

] It is an Interface. It manages the persistence operations on
EntityManager ) . )
objects. It works like a factory for Query instance.

@' tutorialspoint
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Entities are the persistence objects, stored as records in the

Entity

database.

It has one-to-one relationship with the EntityManager. For
EntityTransaction each EntityManager, operations are maintained by the

EntityTransaction class.

_ This class contains static methods to obtain the
Persistence ) )
EntityManagerFactory instance.

This interface is implemented by each JPA vendor to obtain

Query . . L
the relational objects that meet the criteria.

The above classes and interfaces are used for storing entities into a database as a
record. They help programmers by reducing their efforts to write codes for storing data
into a database so that they can concentrate on more important activities such as writing
codes for mapping the classes with database tables.

JPA Class Relationships

In the above architecture, the relations between the classes and interfaces belong to the
javax.persistence package. The following diagram shows the relationship between
them.

10
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EntityManagerFactory EntityTransaction

EntityManager

Persistence

\ Javax.persistence

Entity

e The relationship between EntityManagerFactory and EntityManager is one-to-
many. It is a factory class to EntityManager instances.

e The relationship between EntityManager and EntityTransaction is one-to-one. For
each EntityManager operation, there is an EntityTransaction instance.

e The relationship between EntityManager and Query is one-to-many. A number of
queries can execute using one EntityManager instance.

e The relationship between EntityManager and Entity is one-to-many. One
EntityManager instance can manage multiple Entities.

11
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3. JPA—ORM COMPONENTS

Most contemporary applications use relational database to store data. Recently, many
vendors switched to object database to reduce their burden on data maintenance. It
means object database or object relational technologies are taking care of storing,
retrieving, updating, and maintaining data. The core part of this object relational
technology is mapping orm.xml files. As xml does not require compilation, we can easily
make changes to multiple data sources with less administration.

Object Relational Mapping

Object Relational Mapping (ORM) briefly tells you about what is ORM and how it works.
ORM is a programming ability to covert data from object type to relational type and vice
versa.

The main feature of ORM is mapping or binding an object to its data in the database.
While mapping, we have to consider the data, the type of data, and its relations with
self-entity or entities in any other table.

Advanced Features

o |diomatic persistence: It enables you to write persistence classes using object
oriented classes.

e High Performance: It has many fetching techniques and helpful locking
techniques.

e Reliable: It is highly stable and used by many professional programmers.

ORM Architecture

The ORM architecture looks as follows.

12
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Server Scope

Object Data
Grid l

|:l|:\> Object Grid
Fields . i

Opera
-tions

JPA Loader Relational
~a

HES

Mapping v

DAO/Service

Object Relational Mapping

The above architecture explains how object data is stored into a relational database in
three phases.

Phase 1

The first phase, named as the object data phase, contains POJO classes, service
interfaces, and classes. It is the main business component layer, which has business
logic operations and attributes.

For example, let us take an employee database as a schema.

e Employee POJO class contains attributes such as ID, name, salary, and

designation. It also contains methods like setter and getter of those attributes.

e Employee DAO/Service classes contain service methods such as create employee,

find employee, and delete employee.

Phase 2

The second phase, nhamed as mapping or persistence phase, contains JPA provider,
mapping file (ORM.xml), JPA Loader, and Object Grid.

e JPA Provider: It is the vendor product that contains the JPA flavor
(javax.persistence). For example Eclipselink, Toplink, Hibernate, etc.

13
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e Mapping file: The mapping file (ORM.xml) contains mapping configuration
between the data in a POJO class and data in a relational database.

e JPA Loader: The JPA loader works like a cache memory. It can load the
relational grid data. It works like a copy of database to interact with service
classes for POJO data (attributes of POJO class).

e Object Grid: It is a temporary location that can store a copy of relational data,
like a cache memory. All queries against the database is first effected on the data
in the object grid. Only after it is committed, it affects the main database.

Phase 3

The third phase is the relational data phase. It contains the relational data that is
logically connected to the business component. As discussed above, only when the
business component commits the data, it is stored into the database physically. Until
then, the modified data is stored in a cache memory as a grid format. The process of the
obtaining the data is identical to that of storing the data.

The mechanism of the programmatic interaction of the above three phases is called as
object relational mapping.

Mapping.xml

The mapping.xml file instructs the JPA vendor to map the entity classes with the
database tables.

Let us take an example of Employee entity that contains four attributes. The POJO class
of Employee entity named Employee.java is as follows:

public class Employee
{
private int eid;
private String ename;
private double salary;
private String deg;
public Employee(int eid, String ename, double salary, String deg)
{
super( );
this.eid = eid;
this.ename = ename;

this.salary = salary;

this.deg = deg;

14
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public Employee( )
{

super();

public int getEid( )

{
return eid;
}
public void setEid(int eid)
{
this.eid = eid;
}

public String getEname( )
{

return ename;

}

public void setEname(String ename)

{

this.ename = ename;

public double getSalary( )
{

return salary;

}
public void setSalary(double salary)

{

this.salary = salary;

public String getDeg( )

@'ﬂ tutorialspoint
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{
return deg;
}
public void setDeg(String deg)
{
this.deg = deg;
}
}

The above code is the Employee entity POJO class. It contain four attributes eid,
ename, salary, and deg. Consider these attributes as the table fields in a table and eid
as the primary key of this table. Now we have to design the hibernate mapping file for it.
The mapping file named mapping.xml is as follows:

<? xml version="1.0" encoding="UTF-8" ?>
<entity-mappings xmlns="http://java.sun.com/xml/ns/persistence/orm"
xmlns:xsi="http://www.w3.0rg/2001/XMLSchema-instance"
xsi:schemaLocation="http://java.sun.com/xml/ns/persistence/orm
http://java.sun.com/xml/ns/persistence/orm_1_0.xsd"
version="1.0">
<description> XML Mapping file</description>
<entity class="Employee">
<table name="EMPLOYEETABLE"/>
<attributes>
<id name="eid">
<generated-value strategy="TABLE"/>
</id>
<basic name="ename">
<column name="EMP_NAME" length="100"/>
</basic>
<basic name="salary">
</basic>
<basic name="deg">
</basic>
</attributes>

</entity>

</entity-mappings>

16
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The above script is used for mapping the entity class with the database table. In this file,

<entity-mappings> tag defines the schema definition to allow entity tags into the
xml file.

<description> tag provides a description of the application.

<entity> tag defines the entity class which you want to convert into a table in a
database. Attribute class defines the POJO entity class name.

<table> tag defines the table name. If you want to have identical names for both
the class as well as the table, then this tag is not necessary.

<attributes> tag defines the attributes (fields in a table).

<id> tag defines the primary key of the table. The <generated-value> tag
defines how to assign the primary key value such as Automatic, Manual, or Taken
from Sequence.

<basic> tag is used for defining the remaining attributes of the table.

<column-name> tag is used to set user-defined field names in the table.

Annotations

Generally xml files are used to configure specific components, or mapping two different
specifications of components. In our case, we have to maintain xml files separately in a
framework. That means while writing a mapping xml file, we need to compare the POJO
class attributes with entity tags in the mapping.xml file.

Here is the solution. In the class definition, we can write the configuration part using
annotations. Annotations are used for classes, properties, and methods. Annotations
start with ‘@’ symbol. Annotations are declared prior to a class, property, or method. All
annotations of JPA are defined in the javax.persistence package.

The list of annotations used in our examples are given below.

Annotation Description
@Entity Declares the class as an entity or a table.
@Table Declares table name.
@Basic Specifies non-constraint fields explicitly.
@Embedded value 15 an stanee of an embecable cags.

17
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@Id

Specifies the property, use for identity (primary key
of a table) of the class.

@GeneratedValue

Specifies how the identity attribute can be initialized
such as automatic, manual, or value taken from a
sequence table.

Specifies the property that is not persistent, i.e., the

Transient
@ value is never stored in the database.
Specifies the column attribute for the persistence
@Column P P
property.
Specifies the value for the property that is specified
@SequenceGenerator |in the @GeneratedValue annotation. It creates a

sequence.

@TableGenerator

Specifies the value generator for the property
specified in the @GeneratedValue annotation. It
creates a table for value generation.

@AccessType

This type of annotation is used to set the access
type. If you set @AccessType(FIELD), then access
occurs Field wise. If you set
@AccessType(PROPERTY), then access occurs
Property wise.

@JoinColumn

Specifies an entity association or entity collection.
This is used in many- to-one and one-to-many
associations.

@UniqueConstraint

Specifies the fields and the unique constraints for
the primary or the secondary table.

@ColumnResult

References the name of a column in the SQL query
using select clause.

@ManyToMany

Defines a many-to-many relationship between the
join Tables.

@ManyToOne

Defines a many-to-one relationship between the join

-
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Tables.
Defines a one-to-many relationship between the join

@OneToMany Y P ]
Tables.

@0OneToOne Defines a one-to-one relationship between the join
Tables.

@NamedQueries Specifies a list of named queries.

@NamedQuery Specifies a Query using static name.

Java Bean Standard

The Java class encapsulates the instance values and their behaviors into a single unit
called object. Java Bean is a temporary storage and reusable component or an object. It
is a serializable class which has a default constructor and getter and setter methods to
initialize the instance attributes individually.

Bean Conventions

e Bean contains its default constructor or a file that contains a serialized instance.

Therefore, a bean can instantiate another bean.

e The properties of a bean can be segregated into Boolean properties or non-

Boolean properties.
e Non-Boolean property contains getter and setter methods.
e Boolean property contains setter and is method.

o Getter method of any property should start with small lettered get (Java method
convention) and continued with a field name that starts with a capital letter. For
example, the field name is salary, therefore the getter method of this field is

getSalary ().

e Setter method of any property should start with small lettered set (Java method
convention), continued with a field name that starts with a capital letter and the
argument value to set to field. For example, the field name is salary, therefore
the setter method of this field is setSalary (double sal).

19
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e For Boolean property, the is method is used to check if it is true or false. For

example, for the Boolean property empty, the is method of this field is iSEmpty

0.

20
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4. JPA—INSTALLATION

This chapter takes you through the process of setting up JPA on Windows and Linux
based systems. JPA can be easily installed and integrated with your current Java
environment following a few simple steps without any complex setup procedures. User
administration is required while installation.

System Requirements

JDK Java SE 2 JDK 1.5 or above
Memory 1 GB RAM (recommended)
Disk Space No minimum requirement
Operating System Version Windows XP or above, Linux

Let us now proceed with the steps to install JPA.

Step 1 : Verify your Java Installation

First of all, you need to have Java Software Development Kit (SDK) installed on your
system. To verify this, execute any of the following two commands depending on the
platform you are working on.

If the Java installation has been done properly, then it will display the current version
and specification of your Java installation. A sample output is given in the following
table.

Platform Command Sample Output

Java version "1.7.0_60"
Open command console and

type: Java (TM) SE Run Time Environment
Windows (build 1.7.0_60-b19)

Java Hotspot (TM) 64-bit Server VM

\>java —-version ) _
(build 24.60-b09,mixed mode)

Linux Open command terminal and Jjava version "1.7.0_25"

21
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type: Open JDK Runtime Environment (rhel-
2.3.10.4.el6_4-x86_64)

Open JDK 64-Bit Server VM (build 23.7-

$java —-version
b01, mixed mode)

¢ We assume the readers of this tutorial have Java SDK version 1.7.0_60 installed
on their system.

e In case you do not have Java SDK, download its current version from

http://www.oracle.com/technetwork/java/javase/downloads/index.html and have

it installed.

Step 2 : Set your Java Environment

Set the environment variable JAVA_HOME to point to the base directory location where
Java is installed on your machine. For example,

Platform Description
Windows Set JAVA_HOME to C:\ProgramFiles\java\jdk1.7.0_60
Linux Export JAVA_HOME=/usr/local/java-current

Append the full path of the Java compiler location to the System Path.

Platform Description

Wind Append the String "C:\Program Files\Java\jdk1.7.0_60\bin" to the end
indows
of the system variable PATH.

Linux Export PATH=$PATH:$JAVA_HOME/bin/

Execute the command java -version from the command prompt as explained above.

Step 3 : Installing JPA

You can go through the JPA installation by using any of the JPA Providers from this
tutorial, e.g., Eclipselink, Hibernate. Let us follow the JPA installation using Eclipselink.

22
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For JPA programming, we require to follow the specific folder framework, therefore it is
better to use IDE.

Download Eclipse IDE form following link https://www.eclipse.org/downloads/. Choose
the EclipseIDE for JavaEE developer, that is, Eclipse indigo.

Unzip the Eclipse zip file on to your C drive. Open Eclipse IDE.

@ Java EE - Eclipse - B8
File Edit Navigate Search Project Run Window Help
() Welcome £3 1y & =

Eclipse Java EE IDE for Web Developers

4 Overview m Tutorials

Y = Get an overview of the features L B Go through tutorials
@<, Samples <'A\ What's New

( Try out the samples \/ Find out what is new

Installing JPA using Eclipselink

Eclipselink is a library, therefore we cannot add it directly to Eclipse IDE. For installing
JPA using Eclipselink, you need to follow the steps given below.

1. Create a new JPA project by selecting File->New->JPA Project in the Eclipse
IDE as follows:

23

w tutorialspoint

SIMPLYEASYLEARMNING


https://www.eclipse.org/downloads/

JAVA PERSISTENCE API (JPA)

& Java EE - Eclipse - g “l
File | Edit Navigate Search Project Run Window Help
New AltShiftsN » | 151 JPA Project e 5 [\ Jova e
OpenFile... = Enterprise Application Project = = =
i Lt ) (2= Outiine | Bl TaskLis 2 [=]
Y 5 Dynamic Web Project =
Ctrle Shifts & BB Project B " 9
Connector Project b4 = =
£al3 Application Client Project select here for Fiod A pRrigShiBctmts
i Static Web Project -
Ctrt+Shift+S | = JPA project
S Project..
& Serviet
@& Session Bean (EJB 3.x)
- P2 11 Message-Driven Bean (E8 3.0
&1 | Refresh B | & WebSenice
Convert Line Delimiters To »
"9 Folder
Print Ctel+P File
Switch Workspace Y Y Bample..
et % Other.. CtrsN
g Import..
5 Export..
Properties Alt+Enter
1 getChartjsp [JFreeChart jspDemol/..]
S Brs | 2 Snippets | & Console | 5 Progress &2 %~ =0
NG OpErStIoNE Yo Aieplay at this time. ~
< > v
o° Oitems selected Al AW

2. You will get a dialog box named New JPA Project. Enter the project name as

tutorialspoint_JPA_Eclipselink, check the jre version and click next.

() Java EE - Eclipse - a
File Edit Navigate Search Project Run o) New JPA Project _ o
(mifh HFrO0-Q- 5 |48 Java EE
: 5 JPA Project - 5 S =
Z =) - = 5) (5 ouire (B = =
(4 Project Explorer 3 Configiins DA projoct sebtings. J: 8= Outline | ] TaskLis 52
ER- I =
72 JFreeChart_jspDemo' m |o|x =48
& Servers Project name: | tutorialspoint_JPA_Eclipselink —
Find » All » Activate..

Project location
Use default location

Select Targct C:\Users\Satish Kumar\workspace\tutorialspoint_JPA_Eclips Browse.
runtime jre7 or ‘.. Target runtime
~
newer versions 1 et v | NewRuntime...
JPA version
20 v
Configuration
Defautt Configuration for jre7 v Modify..

The default configuration provides a good starting point. Additional facets can later be
installed to add new functionality to the project.

EAR membership
[[] Add project to an EAR
— A New Project
[2¢ Markers | 4 Servers | [
Working sets
No operations to display at.
[[] Add project to working sets
@ < Bacl Next > Finish Cancel
< >
0® 0 items selected

v

algHE®

3. Click on download library (if you do not have the library) in the user library

section.
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() Java EE - Eclipse - a
File Navi S h P R Wi w Help 5
ile Edit Navigate Search Project Run Windo elp @ New JPA Project _ o
i F-O0-Q- A USAGE- Ho=2 2 5 [48 Java EE
bl % ® | JPA Facet ,, | S — e
Bopis =17) = 0|(g= E =Him]
fofpechploegel 0 O @ At least one user library must be selected. iy || 5= Outline | B TaskLis &2
IR =
o.J &
=) JSFreeChan - jspDemot T
ervers
= Generic 2.0 Tv Find Q] » Al b Activate..
JPA implementation
Type: | User Library
Select download
library for
downloading
Include libraries with this application c E -
Eclipse link library
Connection
<None> v
Add connection...
Connect
Add driver library to build path
Override default catalog from connection |
[ Markers | 41} Servers | £ Sr atalog %50
No operations to display at thi Override default schema from connection A
@ < Back Next > Finish Cancel
< > v
o® Oitems selected alpBAY

4. Select the latest version of Eclipselink library in the Download library dialog box

and click next.

() Java EE - Eclipse - a
File Edit Navigate Search Project Run @ R _ o
HrO- Q- Download Library = =] n 15 [58 Java e
[ Project Explorer £2 =a)) Download Library i\ = O|(8z outline | B] TaskLis 53 =g
Select a library to download from the specified provider. 9 | -
2= JFreeChart_jspDemol o - |5
& Servers ~ =
Library Download Provider Find Q] P All b Activate..
EclipseLink 1.1.4 - Galileo Eclipse Foundation Heis Sodwill figd
EclipseLink 1.2.0 Eclipse Foundation - .
EclipseLink 202 Eclipse Foundation the latest version of
Eclipselink 2.1.3 - Helios Eclipse Foundation EclipseLink
EclipseLink 22.1 Eclipse Foundation
EclipseLink 233 - Indigo Eclipse Foundation
EclipseLink 242 - Juno Eclipse Foundation
EclipseLink 25.2 Eclipse Foundation
Library name: EclipseLink 2.5.2
Download destination: | C:AUsers\Satish Kumar\workspacelibraries\EclipseLink 2.5.2 Browse...
®@ < Back Next > Finish Cancel
[2 Markers | 44 Servers | 55 Sr 3 % =0
No operations to display at thi Override default schema from connection A
@ < Back Next > Finish Cancel
< > v
o® 0items selected alp B

5. Accept the terms of license and click finish for download.
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E’} Java EE - Eclipse - a
File Edit Navigate Search Project Run = o D _ o
@ o o= o
B F-Q Q- ( & Download Library B |49 JavaEE
i[& Broject Explore: 12 | Library License I = oj& Outline | B] TaskLis 2 =8
The selected library has license terms that need to be accepted prior to downloading the library. ) =
24 JFreeChart jspDemol grl@eleIxE|la
3 Servers
b Find Q| P All b Activate.
Eclipse Public License - v 1.0
THE ACCOMPANYING PROGRAM IS PROVIDED UNDER THE TERMS
OF THIS ECLIPSE PUBLIC LICENSE ("TAGREEMENT"). ANY USE,
REPRODUCTION OR DISTRIBUTION OF THE PROGRAM
CONSTITUTES RECIPIENT'S ACCEPTANCE OF THIS AGREEMENT.
1. DEFINITIONS
"Contribution” means:
a) in the case of the initial Contributor, the initial code and v
select for accept . PO T S R
he terims ccept the terms of this license.
® | N> Conca
(2L Markers [ 4 servers [ 5 57 o %~ -0
No operations to display at thi Oyerride default schema from connection A
®@ < Back Next Einish Cancel
| < > v
e 0items selected @l A
6. Downloading starts as is shown in the following screenshot.
EO} Java EE - Eclipse - a
File Edit Navigate Search Project Run Window Help = A =
= e B P - oEE e
(Rt F-O-Q~ Hr-E~ (@ ownload Library B ¢S Java EE
[ project plorer 53 =0) Library License = (5= Outline [ E] Tasklis 33 . = O
|~ The selected library has license terms that need to be accepted prior to downloading the library. \ -
22 JFreeChart jspDemol I o~ | vlxo|8
2 Servers e ‘
I Find Q| » Al b Activate..
Eclipse Public License - v 1.0
THE ACCOMPANYING PROGRAM IS PROVIDED UNDER THE TERMS
OF THIS ECLIPSE PUBLIC LICENSE ("TAGREEMENT"). ANY USE,
REPRODUCTION OR DISTRIBUTION OF THE PROGRAM
CONSTITUTES RECIPIENT'S ACCEPTANCE OF THIS AGREEMENT.
1. DEFINITIONS
"Contribution” means:
a) in the case of the initial Contributor, the initial code and V.
! | accept the terms of this o : A
Transferred 3.5 MB of 37.5 MB
=1 (]
@ < Back Next > Finih Cancel
(L Markers [ 48 servers [ 557 . %~ -0
No operations to display at thi Override default schema from connection [l
@ < Back Next Finish Cancel
< > B v
o® 0 items selected [alp=m®

7. After downloading, select the downloaded library in the user library section and

click finish.
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Java EE - Eclipse =9
e Edit Navigate Search Project Run Window Help @ New JPA Project - oI E8 S
F-0-Q- G-~ OB F P — . 5 |4 Java EE |
(25 Project Explorer 2 =0 Configure JPA settings E; = O[3z Outline | Bl TaskLis 23\~ O
23 JFreeChart_jspDemot Poatons agdl ARSI
& Servers GeneicZD v Find Q| » Al b Activate..

JPA implementation

Type: | User Library v
| V] [EiEchpselink 253 B
#
Select the Include libraries with this application
downloaded Qonnestion
library here <None> v
Add connection..
Connect
Add driver library to build path
Override default catalog from connection
[2 Markers | 414 Servers | [ sr %~ =0
No operations to display at thi Override default schema from connection A
@ <Back Next Finish Cancel
< > v
0® 0items selected Al BE

8. Finally you get the project file in the Package Explorer in the Eclipse IDE.

Extract all the files, you will get the folder and file hierarchy as follows:

& JPA - Eclipse - a

File Edit Navigate Search Project Run Window Help

]

v PO Qv WG~ B &S v ~ v o - B |4 PA |39 JavaEE
[ Project Explorer-23 Eg|e =0 = O % spastructure 3 _EE Outiine] = O
32 JFreeChart jspDemol JPA structure s not available.

. 3 Servers
2|2 tutorialspoint_JPA_Eclipselink|

4 ¢ JPA Content
) persistencexml
4B src
(= META-INF
2 JRE System Library [jre7] i
4 B Eclpselink 252 1 will get folder

&8 edlipselinkjar - C:\Users\Satish Kumar\work .
5 hierarchy as shown.

After completion of
the above steps you

o9 javax.persistence_2.1.0.v201304241213 jar - C
org.eclipse.persistence,jpa.modelgen_2.5.2.v2014031
19-9ad6ab

org.eclip i jpars_2.5.

com.sun.toolsxjc_2.2.0ar - C
com.sunxml.bind_2.2.0.v201004 )
javax.activation_1.1.0.v201108011116 jar -
javaxmail_1.4.0.v201005080615 jar - C:
javaxaml.bind_2.2.0.v201105210648 jar
javaxaml.stream_1.0.1.v201004272200 jar

z= build == =

o . Problems 5 & 7|(% 1pADeta 53 =

- o (Qertors S Wamings, 0 others) Details are not available for t+
Description

% Warnings (3 items)

8 Data Source Explorer 53 Es|[El€ el B~ =0)« > ||« >

= tutorialspoint_JPA_Eclipselink alPE®

Adding MySQL connector to the Project

Any example that we discuss here requires database connectivity. Let us consider MySQL
database for database operations. It requires mysql-connector jar to interact with a
Java program.

Follow the given steps to configure the database jar in your project.
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1. Go to Project properties -> Java Build Path by right clicking on it. You will get a

dialog box as shown in the following screenshot. Click Add External Jars.

&

3 JFreeChart_jspDemo'
&2 JPA_Eclipselik_Relations
i JPA_Eclipselink
52 JPA_Eclipselink_Criteria
12 JPA_Eclipselink_MTM
1= Sampleproj
& Servers
522 tutorialspoint_JPA_Eclipselink

<

¥ Data Source Explorer 52

=5 Sampleproj

5 )

=
| &

type filter text

Resource
Builders
Java Build Path
Java Code Style
Java Compiler
. Java Editor
Javadoc Location
JPA
Project Facets
Project References
Run/Debug Settings
Targeted Runtimes
Task Repository
Task Tags
Validation
WikiText
XDoclet

@

>

[EL Config]:
<

connection:

e JPA - JPA_Eclipselink_Criteria/src/com/tutorialspoint/eclipselink/service/CriteriaApi.java - Eclipse - a
File Edit Source Refactor Navigate Search Project Run Window Help
(i FE-0-Q~ HE~- G ™S~ P S > 5l v KXo oy 15 [ JPA | 98 Java EE
[ Project Explorer X = B|([ CriteriaApijava RN Employeejava 8 persistencexml g
R i : T

=}
2 m——— 2 ~
Properties for Sampleproj
Java Build Path

(# Source | (= Projects B Libraries | &; Order and Export
JARs and class folders on the build path:
= Eclipselink 2.5.2
= JRE System Library [JavaSE-1.7]

Add JARs...

Add Variable...

Add Library...
Add Class Folder...

Add External Class Folder...

Edit.

B

% %| G GE[E[E 2 2~ r;vc‘ﬂ"

Migrate JAR File.

read (Thread[main, 5,main])--SELECT EID, DEG,

ok || cancel

2014-09-25 12:05:25.583--ServerSession (66334734) --Connection (2529932) --Thread (Thread [main, 5,main] ) -~disconnec v

>

2. Go to the jar location in your system memory, select the file and click open.

K JPA - JPA_Eclipselink Criteria/src/com/tutorialspoint/eclipselink/service/CriteriaApi.java - Eclipse - a
File Edit Source Refactor Navigate Search Project Run Window Help
[mif F-O0-Q-  HEG~ @Y OB~ F @ [E A iSRG SRR Sl g [ | 4 JPA |92 Java EE
[ Project Explorer 53 = O|[ [ CriteriaApijava 52\ [J) Employeejava & persistencexml =0
ES| e~ : m— e 3 2
2| § [y ; i < =
L} Properties for Sampleproj
24 JFreeChart_jspDemol b P BERO)
i~ JPA Eclipselik_Relations KO JAR Selection “ v
i JPA_Eclipselink
52 JPA_Eclipselink_Criteria T L <« JPA » workspaceJPA » jars v e »
3 JPA_Eclipselink_MTM -
122 Sampleproj Organize v New folder B= M @
f‘:?tsi“'e's‘ P Ecioscink A Name & Date modified Type
e R W The P [ jdb 1j 7/21/201412:43PM _ Executable Jar Fil
£ jdbe_mysqljar /21/201412:43PM  Executable Jar File
# arshad (tp008) 2] jdbe_mysqlj
I Desktop
I] Documents
1 Downloads
# Gopal K Verma (¢ e
U Music e
&| Pictures T =1l M = =
% B GE [#E~-5-=0
F syed javed (tp00: % | G 68 E[E‘ = 2
B Videos A
& os@
€l Network 5l 7e 5
File name: | jdbe_mysqljar v| [Fjarrzip o read (Thread[main, 5,main])--SELECT EID, DEG,
Open | Cancel
@ ok | Cancel
< >
— = [EL Config]: connection: 2014-09-25 12:05:25.583--ServerSession (66334734)--Connection (2529932) --Thread (Thread[main, 5,main])--disconnec v
[ Data Source Explorer 52 B[ ¢ =
0* =5 Sampleproj

3.

Click ok on properties dialog. You will get the MySQL-connector jar into your

project. Now you can perform database operations using MySQL.

5

\ tutorialspoint

IMPLYEASYLEARNINTIEG

28



5. JPA—ENTITY MANAGERS

This chapter uses a simple example to demonstrate how JPA works. Let us consider
Employee Management as an example. Suppose the Employee Management creates,
updates, finds, and deletes the records of an employee. As mentioned, we are using
MySQL database for database operations.

The main modules for this example are as follows:

1. Model or POJO
Employee.java

2. Persistence
Persistence.xml

3. Service
CreatingEmployee.java
UpdatingEmployee.java
FindingEmployee.java
DeletingEmployee.java

Let us take the package hierarchy which we have used in the JPA installation with
Eclipselink. For this example, follow the hierarchy as shown below.
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& JPA - Eclipse - “I

File Edit Navigate Search Project Run Window Help

R HrO0-Q- HE- G BB A~ SR A EHER SR B JPA |82 JovaE
11 Project Explorer &3 Bg|e ¥ "0 = 0| % JPAStructure 22 SE Outline] = 8
ny JFreeChart_jspDemol JPA structure is not available.
1 Servers

ﬂ & tutorialspoint_JPA_Eclipselink|
4 & JPA Content
& persistencexml

4 (B src
(5 METAINF Follow the same hierarchy
B RE System Library 7 for employee management

4 B Eclipselink 252
{8 eclipselinkjar - C:\Users\Satish Kuma
og javaxpersistence 2.1.0v201304241213ar - C:\Us
(w0 org.eclipse.persistence,jpa.modelgen_2.5.2v20140319-9ad6abd jar - C
(o0 org.eclipse.persistence jpars_2.5.2.v20140319-9adbabd jar - C
o com.sun.toolsxjc 22.0jar - C:\Users! Satish Kum,
o com.sunxml.bind_2.2.0.v201004141950,jar
2] javaxactivation_1.1.0201108011116.jar - C
og javax.mail_1.4.0.v201005080615 jar - C:\Users
oa javaxxmlbind_2.2.0.4201105210648,ar - C
o Jjavaxxml.stream_1,0.1v201004272200 jar - C:\U

example

B buid ) problems %3 ¢ =8| ot 3\ =0
\ j 0errors, 3 warings, 0 Dth”f Details are not available for th
Description
& Warnings (3 items)
8 Data Source Explorer £ =R L] @ M| B0 < > ¢ >
1 tutorialspoint_IPA Eclipselink 3‘ DB

Creating Entities

Entities are nothing but beans or models. In this example, we will use Employee as an
entity. eid, ename, salary, and deg are the attributes of this entity. It contains a

default constructor as well as the setter and getter methods of those attributes.

In the above shown hierarchy, create a package named
com.tutorialspoint.eclipselink.entity, under src (Source) package. Create a class

named Employee.java under the given package as follows:

package com.tutorialspoint.eclipselink.entity;

import javax.persistence.Entity;

import javax.persistence.GeneratedValue;
import javax.persistence.GenerationType;
import javax.persistence.Id;

import javax.persistence.Table;
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@Entity
@Table
public class Employee
{
@Id
@GeneratedValue(strategy= GenerationType.AUTO)
private int eid;
private String ename;
private double salary;

private String deg;

public Employee(int eid, String ename, double salary, String deg)

{
super( );
this.eid = eid;
this.ename = ename;
this.salary = salary;
this.deg = deg;

}

public Employee( )
{

super();

public int getEid( )

{
return eid;
}
public void setEid(int eid)
{
this.eid = eid;
}

public String getEname( )
{

-
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return ename;

}
public void setEname(String ename)
{
this.ename = ename;
}

public double getSalary( )

{
return salary;
}
public void setSalary(double salary)
{
this.salary = salary;
}

public String getDeg( )

{
return deg;
}
public void setDeg(String deg)
{
this.deg = deg;
}
@Override

public String toString() {

return "Employee [eid=" + eid + ", ename=" + ename + ", salary="

+ salary + ", deg=" + deg + "]";

}

In the above code, we have used @Entity annotation to make this POJO class an entity.
Before going to the next module, we need to create a database for relational entity,

which will register the database in the persistence.xml file. Open MySQL workbench
and type the following query.
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create database jpadb

use jpadb

Persistencexml

This module plays a crucial role in the concept of JPA. In this xml, file we will register the
database and specify the entity class.

In the above shown package hierarchy, persistence.xml under JPA Content package is as
follows:

<?xml version="1.0" encoding="UTF-8"?>

<persistence version="2.0" xmlns="http://java.sun.com/xml/ns/persistence"
xmlns:xsi="http://www.w3.0rg/2001/XMLSchema-instance”
xsi:schemalLocation="http://java.sun.com/xml/ns/persistence
http://java.sun.com/xml/ns/persistence/persistence_2_0.xsd">

<persistence-unit name="Eclipselink_3JPA"

transaction-type="RESOURCE_LOCAL">

<class>com.tutorialspoint.eclipselink.entity.Employee</class>
<properties>
<property name="javax.persistence.jdbc.url"
value="jdbc:mysql://localhost:3306/jpadb"/>
<property name="javax.persistence.jdbc.user" value="root"/>
<property name="javax.persistence.jdbc.password" value="root"/>
<property name="javax.persistence.jdbc.driver”
value="com.mysql.jdbc.Driver"/>
<property name="eclipselink.logging.level"” value="FINE"/>
<property name="eclipselink.ddl-generation" value="create-tables"/>
</properties>
</persistence-unit>

</persistence>

In the above xml, the <persistence-unit> tag is defined with a specific name for JPA
persistence. The <class> tag defines the entity class with the package name. The
<properties> tag defines all the properties, and the <property> tag defines each
property such as database registration, URL specification, username, and password.
These are the Eclipselink properties. This file will configure the database.
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Persistence Operations

Persistence operations are used for interacting with a database and they are load and
store operations. In a business component, all the persistence operations fall under
service classes.

In the above shown package  hierarchy, <create a package named
com.tutorialspoint.eclipselink.service under the src (source) package. All the
service classes are named as CreateEmloyee.java, UpdateEmployee.java,
FindEmployee.java, and DeleteEmployee.java.

Create Employee

The following code segment shows how to create an Employee class named

CreateEmployee.java.

package com.tutorialspoint.eclipselink.service;

import javax.persistence.EntityManager;
import javax.persistence.EntityManagerFactory;
import javax.persistence.Persistence;

import com.tutorialspoint.eclipselink.entity.Employee;

public class CreateEmployee
{
public static void main( String[ ] args )
{
EntityManagerFactory emfactory = Persistence.
createEntityManagerFactory( "Eclipselink_JPA" );
EntityManager entitymanager = emfactory.
createEntityManager( );

entitymanager.getTransaction( ).begin( );

Employee employee = new Employee( );
employee.setEid( 1201 );
employee.setEname( "Gopal" );
employee.setSalary( 40000 );
employee.setDeg( "Technical Manager" );

entitymanager.persist( employee );
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entitymanager.getTransaction( ).commit( );

entitymanager.close( );

emfactory.close( );

In the above code, createEntityManagerFactory() creates a persistence unit by
providing the same unique name which we provided for the persistence-unit in the
persistent.xml file. The entitymanagerfactory object will create the entitymanger
instance by using the createEntityManager() method. The entitymanager object
creates the entitytransaction instance for transaction management. By using the
entitymanager object, we can persist entities into the database.

After compiling and executing the above program, you will get notifications from the
eclipselink library on the console panel of eclipse IDE. For result, open the MySQL
workbench and type the following queries.

use jpadb

select * from employee

The effected database table named employee will be shown in a tabular format as

follows:
Eid Ename Salary Deg
1201 Gopal 40000 Technical Manager
Update Employee

To update the records of an employee, we need to retrieve the existing records form the
database, make changes, and finally commit it to the database. The class named
UpdateEmployee.java is shown as follows:

package com.tutorialspoint.eclipselink.service;

import javax.persistence.EntityManager;
import javax.persistence.EntityManagerFactory;
import javax.persistence.Persistence;

import com.tutorialspoint.eclipselink.entity.Employee;
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{

{

}

public class UpdateEmployee

public static void main( String[ ] args )

EntityManagerFactory emfactory = Persistence.
createEntityManagerFactory( "Eclipselink_JPA" );
EntityManager entitymanager = emfactory.
createEntityManager( );
entitymanager.getTransaction( ).begin( );
Employee employee=entitymanager.
find( Employee.class, 1201 );
//before update
System.out.println( employee );
employee.setSalary( 46000 );
entitymanager.getTransaction( ).commit( );
//after update
System.out.println( employee );
entitymanager.close();

emfactory.close();

After compiling and executing the above program, you will get notifications from

Eclipselink library on the console panel of eclipse IDE.

For result, open the MySQL workbench and type the following queries.

use Jjpadb

select * from employee

The effected database table named employee will be shown in a tabular format as

follows:

Eid

Ename Salary Deg

1201

Gopal 46000 Technical Manager
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The salary of employee 1201 is updated to 46000.

Find Employee

To find the records of an employee, we will have to retrieve the existing data from the
database and display it. In this operation, EntityTransaction is not applied while
retrieving a record.

The class named FindEmployee.java is as follows.

package com.tutorialspoint.eclipselink.service;
import javax.persistence.EntityManager;
import javax.persistence.EntityManagerFactory;
import javax.persistence.Persistence;
import com.tutorialspoint.eclipselink.entity.Employee;
public class FindEmployee
{
public static void main( String[ ] args )
{
EntityManagerFactory emfactory = Persistence
.createEntityManagerFactory( "Eclipselink_ JPA" );
EntityManager entitymanager = emfactory.
createEntityManager();
Employee employee = entitymanager.
find( Employee.class, 1201 );
System.out.println("employee ID = "+employee.getEid( ));
System.out.println("employee NAME = "+employee.getEname( ));
System.out.println("employee SALARY = "+employee.getSalary( ));
System.out.println("employee DESIGNATION = "+employee.getDeg( ));
}
}
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After compiling and executing the above program, you will get the following output from

the Eclipselink library on the console panel of eclipse IDE.

employee ID = 1201

employee NAME = Gopal

employee SALARY = 46000.0

employee DESIGNATION = Technical Manager

Deleting Employee

To delete the records of an employee, first we will find the existing records and then

delete it. Here EntityTransaction plays an important role.

The class named DeleteEmployee.java is as follows:

package com.tutorialspoint.eclipselink.service;

import javax.persistence.EntityManager;
import javax.persistence.EntityManagerFactory;
import javax.persistence.Persistence;

import com.tutorialspoint.eclipselink.entity.Employee;

public class DeleteEmployee
{

public static void main( String[ ] args )

{

EntityManagerFactory emfactory = Persistence.

EntityManager entitymanager = emfactory.

createEntityManager( );
entitymanager.getTransaction( ).begin( );
Employee employee=entitymanager.

find( Employee.class, 1201 );
entitymanager.remove( employee );
entitymanager.getTransaction( ).commit( );
entitymanager.close( );

emfactory.close( );

createEntityManagerFactory( "Eclipselink_JPA" );
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After compiling and executing the above program, you will get notifications from the

Eclipselink library on the console panel of eclipse IDE.

For result, open the MySQL workbench and type the following queries.

use jpadb

select * from employee

The effected database named employee will have null records.

After completion of all the modules in this example, the package and file hierarchy looks

as follows:

K JPA - tutorialspoint_JPA_Eclipselink/src/com/tutorialspoint/eclipselink/service/FindEmployee.java - Eclipse - a nl
File Edit Source Refactor Navigate Search Project Run Window Help
T FE-0-Q~ O~ @ OB~ P Iy T e oDy [ | 4 JPA |72 JavaEE
(1) Project Explorer £ B %[ % ° = O)|([ Findemployesjava 52 \_% = B)(% pAS X 2= Outin] = O
) P

import javax.persistence.Persi,

2= JFreeChart_jspDemol
utorialspoint.ecli

o g import com.
ﬁ 122 tutorialspoint_JPA_Eclipselink \
4 4 JPA Content

& persistencexml
4 (3B src

public class FindEmployee
{
public static void main( £

Finally the :

4 3 comitutorialspoint.eclipselink.entity package EntityManagerFactory e
[J) Employeejava hierarchy as .createEntityh

4 com.tutorialspoint.eclipselink.service % i
@ c P p: shown EntityManager entityme
createEntityMa

p
DeleteEmployee,java

[J) FindEmployeejava

Employee employee = er
find( Employee

[J) UpdateEmployeejava ,
@ META-INF System.

out.println("en
= JRE System Library [jre7] System.out.println("en
=) Eclipselink 2.5.2 System.o rintln("en
@ jdbc_mysqljar - C:\Users\Satish Kumar\Desktop\work\JPA\workspa System.out.println("en
(& build }
\ J | » .
< >
{51! Problems | Bl Console 52 % % | G BE ~ry-=08

[lava Application] C:\Program Files\Java\j \javaw.exe (Sep 2
[EL Fine] : 2014-09-21 17 7.634— Sexvexsession_(:ﬂsﬂém"

[EL Fine]: sql: 2014-09-21 17:06:17.634--ServerSession (179440¢

[EL Fine): sql: 2014-09-21 17:06:17.759--ServerSession (179440¢
bind => [1201]

[EL Fine]: sql: 2014-09-21 17:06:17.775--ClientSession (159242¢
bind => [1201]

[EL Config): connection: 2014-09-21 17:06:17.853--ServerSessic

[EL Info): connection: 2014-09-21 17:06:17.853--ServerSession

[EL Config]: connection: 2014-09-21 17:06:17.853--ServerSessic

8 Data Source Explorer 53 eslE S ubd BT =0« 5

o M lipselink.service.D: - _IPA_Ec
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This chapter describes about JPQL and how it works with persistence units. In this

chapter, the given examples follow the same package hierarchy, which we used in the
previous chapter.

K JPA - tutorialspoint_JPA_Eclipselink/src/com/tutorialspoint/eclipselink/service/FindEmployee.java - Eclipse - a nl
File Edit Source Refactor Navigate Search Project Run Window Help
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[ Project xplorer £ 2 % & 7 = 0|1 Findemployeejava 22\ % = O)(%pas % Bzoutin] =8
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GhSa import com.tutorialspoint.ecli
(4 1= tutorialspoint_PA_Eclipselink \

4 4 JPA Content . public class FindEmployee

b & persistencexml i
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public static void main( £
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4 B com.tutorialspoint.eclipselink.service which we will EntityManager entityme
> [J) CreateEmployeejava use createEntityMa
» [3) DeleteEmployeejaval

Employee employee = en
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» [) FindEmployee,ava
» [3] UpdateEmployeejava

b & META-INF System.out.println("ex
» = JRE System Library (jr<7] System.out.printin("ex
» = Eclipselink 252 System.out.printla("ex
3 jdbc_mysqljar - C:\Users\Satish Kumar\Desktop\work\PA\workspace_JPA\jars System.out.println("ex
» 2 build )
\ / - v
< >
51 Problems B Console &2 ® X % | Gu GB[E]& # E-r3-=0
D [Java Application] C:\Program Files\Java\jre7\bin\javaw.exe (Sep 2

[EL Fine]: sql: 2014-09-21 17:06:17.634--ServerSession(179440¢"

[EL Fine]: sql: 2014-09-21 17:06:17.634--ServerSession (179440¢

[EL Fine]: sql: 2014-09-21 17:06:17.759--ServerSession (179440¢
bind => [1201]

[EL Fine]: sql: 2014-09-21 17:06:17.775--ClientSession (159242¢
bind => [1201]

[EL Config]: connection: 2014-09-21 17:06:17.853--ServerSessic

[EL Info]: connection: 2014-09-21 17:06:17.853--ServerSession

[EL Config]: connection: 2014-09-21 17:06:17.853--ServerSessic

‘EDataSourceaplorerx{‘ ) es|[E < uiaB~=0). sl

o B SO R e ialspoint_JPA.Eclipseli

Java Persistence Query language

JPQL stands for Java Persistence Query Language. It is used to create queries against

entities to store in a relational database. JPQL is developed based on SQL syntax. But it
won't affect the database directly.

JPQL can retrieve data using SELECT clause, can do bulk updates using UPDATE clause
and DELETE clause.

Query Structure

JPQL syntax is very similar to the syntax of SQL. Having SQL like syntax is an advantage
because SQL is simple and being widely used. SQL works directly against relational

database tables, records, and fields, whereas JPQL works with Java classes and
instances.

For example, a JPQL query can retrieve an entity object rather than a field result set
from a database, as with SQL. The JPQL query structure is as follows.

SELECT ... FROM
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[WHERE ...]
[GROUP BY ... [HAVING ...]]

[ORDER BY ...]

The structures of JPQL DELETE and UPDATE queries are as follows.

DELETE FROM ... [WHERE ...]
UPDATE ... SET ... [WHERE ...]
Scalar and Aggregate Functions

Scalar functions return resultant values based on input values. Aggregate functions
return the resultant values by calculating the input values.

We will use the same example Employee Management as in the previous chapter. Here
we will go through the service classes using scalar and aggregate functions of JPQL.

Let us assume the jpadb.employee table contains the following records.

Eid Ename Salary Deg
1201 Gopal 40000 Technical Manager
1202 Manisha 40000 Proof reader
1203 Masthanvali 40000 Technical Writer
1204 Satish 30000 Technical writer
1205 Krishna 30000 Technical Writer
1206 Kiran 35000 Proof reader

Create a class named ScalarandAggregateFunctions.java under the

com.tutorialspoint.eclipselink.service package as follows.

package com.tutorialspoint.eclipselink.service;

import java.util.LlList;

import javax.persistence.EntityManager;
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import javax.persistence.EntityManagerFactory;

import javax.persistence.Persistence;

import javax.persistence.Query;

public class ScalarandAggregateFunctions

{

public static void main( String[ ] args )
{
EntityManagerFactory emfactory = Persistence.
createEntityManagerFactory( "Eclipselink_JPA" );
EntityManager entitymanager = emfactory.
createEntityManager();
//Scalar function
Query query = entitymanager.
createQuery("Select UPPER(e.ename) from Employee e");

List<String> list=query.getResultList();

for(String e:list)
{
System.out.println("Employee NAME :"+e);
}
//Aggregate function
Query queryl = entitymanager.
createQuery("Select MAX(e.salary) from Employee e");
Double result=(Double) queryl.getSingleResult();
System.out.println("Max Employee Salary :"+result);

After compiling and executing the above program, you will get the following output on
the console panel of Eclipse IDE.
Employee NAME :GOPAL
Employee NAME :MANISHA
Employee NAME :MASTHANVALI
42
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Employee NAME :SATISH
Employee NAME :KRISHNA

Employee NAME :KIRAN
Max Employee Salary :40000.0

Between, And, Like Keywords

Between, And, and Like are the main keywords of JPQL. These keywords are used

after the Where clause in a query.

Create a class named BetweenAndLikeFunctions.java under

com.tutorialspoint.eclipselink.service package as follows:

the

package com.tutorialspoint.eclipselink.service;

import java.util.List;

import javax.persistence.EntityManager;

import javax.persistence.EntityManagerFactory;
import javax.persistence.Persistence;

import javax.persistence.Query;

import com.tutorialspoint.eclipselink.entity.Employee;

public class BetweenAndLikeFunctions

{

public static void main( String[ ] args )

{

EntityManagerFactory emfactory = Persistence.
createEntityManagerFactory( "Eclipselink_JPA" );

EntityManager entitymanager = emfactory.
createEntityManager();

//Between

Query query = entitymanager.

createQuery( "Select e " +

"from Employee e " +

"where e.salary " +

"Between 30000 and 40000" );
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}

List<Employee> list=(List<Employee>)query.getResultlList( );

for( Employee e:list )

{
System.out.print("Employee ID :"+e.getEid( ));
System.out.println("\t Employee salar :"+e.getSalary( ));
}
//Like

Query queryl = entitymanager.

createQuery("Select e " +
"from Employee e " +
"where e.ename LIKE 'M%'");
List<Employee> listl=(List<Employee>)queryl.getResultList( );
for( Employee e:listl )
{
System.out.print("Employee ID :"+e.getEid( ));

System.out.println("\t Employee name :"+e.getEname( ));

After compiling and executing the above program, you will get the following output on

the console panel of Eclipse IDE.

Employee
Employee
Employee
Employee
Employee
Employee
Employee

Employee

ID
ID
ID
ID
ID
ID
ID
ID

:1201 Employee salary :40000.
:1202 Employee salary :40000.
:1203 Employee salary :40000.
:1204 Employee salary :30000.
:1205 Employee salary :30000.

® ®© ©0 O O O©o

:1206 Employee salary :35000.
:1202 Employee name :Manisha

:1203 Employee name :Masthanvali

-
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Ordering

To order the records in JPQL, we use the ORDER BY clause. The usage of this clause is
same as in SQL, but it deals with entities. The following example shows how to use the
ORDER BY clause. Create a class Ordering.java under the
com.tutorialspoint.eclipselink.service package as follows:

package com.tutorialspoint.eclipselink.service;

import java.util.List;

import javax.persistence.EntityManager;

import javax.persistence.EntityManagerFactory;
import javax.persistence.Persistence;

import javax.persistence.Query;

import com.tutorialspoint.eclipselink.entity.Employee;

public class Ordering

{
public static void main( String[ ] args )
{
EntityManagerFactory emfactory = Persistence.
createEntityManagerFactory( "Eclipselink_JPA" );
EntityManager entitymanager = emfactory.
createEntityManager();
//Between
Query query = entitymanager.
createQuery( "Select e " +
"from Employee e " +
"ORDER BY e.ename ASC" );
List<Employee> list=(List<Employee>)query.getResultlList( );
for( Employee e:list )
{
System.out.print("Employee ID :"+e.getEid( ));
System.out.println("\t Employee Name :"+e.getEname( ));
}
}
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Compiling and executing the above program will produce the following output on the

console panel of Eclipse IDE.

Employee ID :1201 Employee Name :Gopal
Employee ID :1206 Employee Name :Kiran
Employee ID :1205 Employee Name :Krishna
Employee ID :1202 Employee Name :Manisha
Employee ID :1203 Employee Name :Masthanvali
Employee ID :1204 Employee Name :Satish

Named Queries

A @NamedQuery annotation is defined as a query with a predefined query string that is
unchangeable. In contrast to dynamic queries, named queries may improve
code organization by separating the JPQL query strings from PQOJO. It also passes the
query parameters rather than embedding the literals dynamically into the query string
and therefore produces more efficient queries.

First of all, add @NamedQuery annotation to the Employee entity class named

Employee.java under the com.tutorialspoint.eclipselink.entity package as follows:

package com.tutorialspoint.eclipselink.entity;

import javax.persistence.Entity;

import javax.persistence.GeneratedValue;
import javax.persistence.GenerationType;
import javax.persistence.Id;

import javax.persistence.NamedQuery;

import javax.persistence.Table;

@Entity
@Table
@NamedQuery (
query = "Select e from Employee e where e.eid = :id",

name = "find employee by id")
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public class Employee
{
@Id
@GeneratedValue(strategy= GenerationType.AUTO)
private int eid;
private String ename;
private double salary;

private String deg;

public Employee(int eid, String ename, double salary, String deg)

{
super( );
this.eid = eid;
this.ename = ename;
this.salary = salary;
this.deg = deg;

}

public Employee( )
{

super();

public int getEid( )

{
return eid;
}
public void setEid(int eid)
{
this.eid = eid;
}

public String getEname( )
{

return ename;
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public void setEname(String ename)

{

this.ename = ename;

public double getSalary( )

{
return salary;
}
public void setSalary(double salary)
{
this.salary = salary;
}

public String getDeg( )

{
return deg;
}
public void setDeg(String deg)
{
this.deg = deg;
}
@Override

public String toString() {

return "Employee [eid=" + eid + ", ename=" + ename + ", salary="

+ salary + ", deg=" + deg + "]";
}

}
Create a class named NamedQueries.java under the
com.tutorialspoint.eclipselink.service package as follows:

package com.tutorialspoint.eclipselink.service;

import java.util.List;

import javax.persistence.EntityManager;
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import

import

import

import

public

{

}

javax.persistence.EntityManagerFactory;

javax.persistence.Persistence;

javax.persistence.Query;

com.tutorialspoint.eclipselink.entity.Employee;

class NamedQueries

public static void main( String[ ] args )

{

EntityManagerFactory emfactory = Persistence.
createEntityManagerFactory( "Eclipselink_JPA" );
EntityManager entitymanager = emfactory.
createEntityManager();
Query query = entitymanager.createNamedQuery(
"find employee by id");
query.setParameter("id", 1204);
List<Employee> list = query.getResultList( );
for( Employee e:list )
{
System.out.print("Employee ID :"+e.getEid( ));
System.out.println("\t Employee Name :"+e.getEname( ));

After compiling and executing the above program, you will get the following output on

the console panel of Eclipse IDE.

Employee ID :1204 Employee Name :Satish
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After adding all the above classes, the package hierarchy looks as follows.

] JPA - Eclipse =0 “I
File Edit Navigate Search Project Run Window Help

(w57 F-0-Q-  HEG~ G OB~ a ISR STl | 40 JPA |59 Java EE
=i ¥ =0 = O)(% pAas 2 BEoutlin| = O

JPA structure is not available.

L[ Project Explorer 2
72 JFreeChart_jspDemol

(\,;J tutorialspoint_JPA_Eclipselink \
4 ¢ JPA Content
& persistencexml

(i erc

"2 com.tutorialspoint.eclipselink.entity
3 Employeejava

4 [# comututorialspoint.eclipselink.service
[7) BetweenAndLikeFunctions java
[3) CreateEmployeejova
[J] DeleteEmployee.java
[3) FindEmployee java
3] NamedQueriesjava
IR Orderingjava
7] ScalarandAggregateFunctions java
[3) UpdateEmployeejava

& META-INF

=4 JRE System Library (jr<7]

=) Eclipselink 252

@ jdbe_mysqljar

& build

\ 7

The package hierarchy
as shown

% Data Source Explorer 50 R EEIETH N

0 items selected

Eager and Lazy Fetching

The most important concept of JPA is to make a duplicate copy of the database in the
cache memory. While transacting with a database, the JPA first creates a duplicate set of
data and only when it is committed using an entity manager, the changes are effected
into the database.

There are two ways of fetching records from a database:

= Eager fetch: In eager fetching, related child objects are uploaded automatically

while fetching a particular record.

= Lazy fetch: In lazy fetching, related objects are not uploaded automatically unless

you specifically request for them. First of all, it checks the availability of related
objects and notifies. Later, if you call any of the getter method of that entity,

then it fetches all the records.

Lazy fetch is possible when you try to fetch the records for the first time. That way, a
copy of the whole record is already stored in the cache memory. Performance-wise, lazy
fetch is preferable.
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JPA is a library which is released with Java specifications. Therefore, it supports all the
object-oriented concepts for entity persistence. Till now, we are done with the basics of
object relational mapping. This chapter takes you through the advanced mappings
between objects and relational entities.

Inheritance Strategies

Inheritance is the core concept of any object-oriented language, therefore we can use
inheritance relationships or strategies between entities. JPA support three types of
inheritance strategies: SINGLE_TABLE, JOINED_TABLE, and
TABLE_PER_CONCRETE_CLASS.

Let us consider an example. The following diagram shows three classes, viz. Staff,

TeachingStaff, and NonTeachingStaff, and their relationships.

TeachingStaff NonTeachingStaff

= Qualification = AreaExpertise
= SubjectExpertise

In the above diagram, Staff is an entity, while TeachingStaff and NonTeachingStaff are
the sub-entities of Staff. Here we will use the above example to demonstrate all three
three strategies of inheritance.

Single Table strategy

Single-table strategy takes all classes fields (both super and sub classes) and map them
down into a single table known as SINGLE_TABLE strategy. Here the discriminator value
plays a key role in differentiating the values of three entities in one table.
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Let us consider the above example. TeachingStaff and NonTeachingStaff are the sub-
classes of Staff. As per the concept of inheritance, a sub-class inherits the properties of
its super-class. Therefore sid and sname are the fields that belong to both TeachingStaff
and NonTeachingStaff. Create a JPA project. All the modules of this project are as
follows:

Creating Entities

Create a package named com.tutorialspoint.eclipselink.entity under the src
package. Create a new java class named Staff.java under the given package. The Staff
entity class is shown as follows:

package com.tutorialspoint.eclipselink.entity;

import java.io.Serializable;

import javax.persistence.DiscriminatorColumn;
import javax.persistence.Entity;

import javax.persistence.GeneratedValue;
import javax.persistence.GenerationType;
import javax.persistence.Id;

import javax.persistence.Inheritance;

import javax.persistence.InheritanceType;

import javax.persistence.Table;

@Entity
@Table
@Inheritance( strategy = InheritanceType.SINGLE_TABLE )
@DiscriminatorColumn( name="type" )
public class Staff implements Serializable
{
@1d
@GeneratedValue( strategy = GenerationType.AUTO )
private int sid;
private String sname;
public Staff( int sid, String sname )
{
super( );

this.sid = sid;
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this.sname = sname;
}
public Staff( )
{
super( );
}
public int getSid( )
{
return sid;
}
public void setSid( int sid )
{
this.sid = sid;
}
public String getSname( )
{
return sname;
}
public void setSname( String sname )
{
this.sname = sname;
}
}

In the above code, @DescriminatorColumn specifies the field name (type) and its
values show the remaining (Teaching and NonTeachingStaff) fields.

Create a subclass (class) to Staff class named TeachingStaff.java under the
com.tutorialspoint.eclipselink.entity package. The TeachingStaff Entity class is
shown as follows:

package com.tutorialspoint.eclipselink.entity;

import javax.persistence.DiscriminatorValue;

import javax.persistence.Entity;
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@Entity

@DiscriminatorValue( value="TS" )

public class TeachingStaff extends Staff

{

private String qualification;

private String subjectexpertise;

public TeachingStaff( int sid, String sname,

String qualification,String subjectexpertise )

{
super( sid, sname );
this.qualification = qualification;
this.subjectexpertise = subjectexpertise;
}

public TeachingStaff( )
{

super( );

public String getQualification( )
{

return qualification;

public void setQualification( String qualification )

{

this.qualification = qualification;

public String getSubjectexpertise( )
{

return subjectexpertise;
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public void setSubjectexpertise( String subjectexpertise )

{

this.subjectexpertise = subjectexpertise;

Create a subclass (class) to Staff class named NonTeachingStaff.java under the
com.tutorialspoint.eclipselink.entity package. The NonTeachingStaff Entity class is
shown as follows:

{

package com.tutorialspoint.eclipselink.entity;

import javax.persistence.DiscriminatorValue;

import javax.persistence.Entity;

@Entity
@DiscriminatorValue( value = "NS" )

public class NonTeachingStaff extends Staff

private String areaexpertise;

public NonTeachingStaff( int sid, String sname,

String areaexpertise )

super( sid, sname );

this.areaexpertise = areaexpertise;

public NonTeachingStaff( )
{

super( );
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public String getAreaexpertise( )
{

return areaexpertise;

public void setAreaexpertise( String areaexpertise )

{
this.areaexpertise = areaexpertise;
}
}
Persistencexml

Persistence.xml contains the configuration information of the database and the
registration information of entity classes. The xml file is shown as follows:

<?xml version="1.0" encoding="UTF-8"?>

<persistence version="2.0" xmlns="http://java.sun.com/xml/ns/persistence"
xmlns:xsi="http://www.w3.0rg/2001/XMLSchema-instance"
xsi:schemaLocation="http://java.sun.com/xml/ns/persistence
http://java.sun.com/xml/ns/persistence/persistence_2_0.xsd">

<persistence-unit name="Eclipselink_JPA"
transaction-type="RESOURCE_LOCAL">

<class>com.tutorialspoint.eclipselink.entity.Staff</class>

<class>com.tutorialspoint.eclipselink.entity.NonTeachingStaff</class>
<class>com.tutorialspoint.eclipselink.entity.TeachingStaff</class>
<properties>
<property name="javax.persistence.jdbc.url"
value="jdbc:mysql://localhost:3306/jpadb"/>
<property name="javax.persistence.jdbc.user" value="root"/>
<property name="javax.persistence.jdbc.password"
value="root"/>
<property name="javax.persistence.jdbc.driver"
value="com.mysql.jdbc.Driver"/>
<property name="eclipselink.logging.level” value="FINE"/>
<property name="eclipselink.ddl-generation”

value="create-tables"/>
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</persistence-unit>

</persistence>

</properties>

Service class

Service classes are the implementation part of the business component. Create a
package under the src package named com.tutorialspoint.eclipselink.service.

Create a class named SaveClient.java under the given package to store Staff,
TeachingStaff, and NonTeachingStaff class fields. The SaveClient class is shown as

follows:

import
import
import
import

import

public
{

{

package com.tutorialspoint.eclipselink.service;

javax.persistence.EntityManager;
javax.persistence.EntityManagerFactory;
javax.persistence.Persistence;
com.tutorialspoint.eclipselink.entity.NonTeachingStaff;

com.tutorialspoint.eclipselink.entity.TeachingStaff;

class SaveClient

public static void main( String[ ] args )

EntityManagerFactory emfactory = Persistence.
createEntityManagerFactory( "Eclipselink_JPA" );
EntityManager entitymanager = emfactory.
createEntityManager( );

entitymanager.getTransaction( ).begin( );

//Teaching staff entity
TeachingStaff tsl=new TeachingStaff(
1,"Gopal","MSc MEd","Maths");
TeachingStaff ts2=new TeachingStaff(
2, "Manisha", "BSc BEd", "English");

//Non-Teaching Staff entity
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}

NonTeachingStaff ntsl=new NonTeachingStaff(

3, "Satish", "Accounts");

NonTeachingStaff nts2=new NonTeachingStaff(

4, "Krishna", "Office Admin");

//storing all
entitymanager.
entitymanager.
entitymanager.

entitymanager.

entitymanager.

entitymanager.

entities
persist(tsl);
persist(ts2);
persist(ntsl);
persist(nts2);

getTransaction().commit();

close();

emfactory.close();

After compiling and executing the above program, you will get notifications on the
console panel of Eclipse IDE. Check MySQL workbench for output. The output is
displayed in a tabular format as follows:

Sid | Type Sname Areaexpertise Qualification Subjectexpertise
1 TS Gopal MSC MED Maths

2 TS Manisha BSC BED English

3 NS Satish Accounts

4 NS Krishna Office Admin

Finally you will get a single table containing the field of all the three classes with a
discriminator column named Type (field).

Joined Table Strategy

Joined table strategy is to share the referenced column that contains unique values to
join the table and make easy transactions. Let us consider the same example as above.

Create a JPA Project. All the project modules are shown below.
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Create a package named com.tutorialspoint.eclipselink.entity under the src
package. Create a new java class named Staff.java under the given package. The Staff

entity class is shown as follows:

package com.tutorialspoint.eclipselink.entity;

import java.io.Serializable;

import javax.persistence.Entity;

import javax.persistence.GeneratedValue;
import javax.persistence.GenerationType;
import javax.persistence.Id;

import javax.persistence.Inheritance;
import javax.persistence.InheritanceType;

import javax.persistence.Table;

@Entity
@Table
@Inheritance( strategy = InheritanceType.JOINED )
public class Staff implements Serializable
{
@Id
@GeneratedValue( strategy = GenerationType.AUTO
private int sid;
private String sname;

public Staff( int sid, String sname )

{
super( );
this.sid = sid;
this.sname = sname;
}
public Staff( )
{
super( );
}
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}

public int getSid( )
{
return sid;
}
public void setSid( int sid )
{
this.sid = sid;
}
public String getSname( )
{
return sname;
}
public void setSname( String sname )
{
this.sname = sname;
}

Create a subclass (class) to Staff class named TeachingStaff.java under the
com.tutorialspoint.eclipselink.entity package. The TeachingStaff Entity class is
shown as follows:

package com.tutorialspoint.eclipselink.entity;

import javax.persistence.DiscriminatorValue;

import javax.persistence.Entity;

@Entity
@PrimaryKeyJoinColumn(referencedColumnName="sid")

public class TeachingStaff extends Staff

{

private String qualification;

private String subjectexpertise;

public TeachingStaff( int sid, String sname,

String qualification,String subjectexpertise )
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super( sid, sname );
this.qualification = qualification;

this.subjectexpertise = subjectexpertise;

public TeachingStaff( )
{

super( );

public String getQualification( )
{

return qualification;

public void setQualification( String qualification )

{

this.qualification = qualification;

public String getSubjectexpertise( )
{

return subjectexpertise;

public void setSubjectexpertise( String subjectexpertise )

{

this.subjectexpertise = subjectexpertise;

}

Create a subclass (class) to Staff class named NonTeachingStaff.java under the
com.tutorialspoint.eclipselink.entity package. The NonTeachingStaff Entity class is
shown as follows:
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package com.tutorialspoint.eclipselink.entity;

import javax.persistence.DiscriminatorValue;

import javax.persistence.Entity;

@Entity

@PrimaryKeyJoinColumn(referencedColumnName="sid")

public class NonTeachingStaff extends Staff

{

private String areaexpertise;

public NonTeachingStaff( int sid, String sname,

String areaexpertise )

super( sid, sname );

this.areaexpertise = areaexpertise;

public NonTeachingStaff( )
{

super( );

public String getAreaexpertise( )
{

return areaexpertise;

public void setAreaexpertise( String areaexpertise )

{

this.areaexpertise = areaexpertise;
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Persistencexml

Persistence.xml file contains the configuration information of the database and the
registration information of the entity classes. The xml file is shown as follows:

<?xml version="1.0" encoding="UTF-8"?>

<persistence version="2.0" xmlns="http://java.sun.com/xml/ns/persistence”
xmlns:xsi="http://www.w3.0rg/2001/XMLSchema-instance"
xsi:schemaLocation="http://java.sun.com/xml/ns/persistence
http://java.sun.com/xml/ns/persistence/persistence_2_0.xsd">

<persistence-unit name="Eclipselink_JPA"
transaction-type="RESOURCE_LOCAL">

<class>com.tutorialspoint.eclipselink.entity.Staff</class>

<class>com.tutorialspoint.eclipselink.entity.NonTeachingStaff</class>
<class>com.tutorialspoint.eclipselink.entity.TeachingStaff</class>
<properties>
<property name="javax.persistence.jdbc.url”
value="jdbc:mysql://localhost:3306/jpadb"/>
<property name="javax.persistence.jdbc.user" value="root"/>
<property name="javax.persistence.jdbc.password"
value="root"/>
<property name="javax.persistence.jdbc.driver"
value="com.mysql.jdbc.Driver"/>
<property name="eclipselink.logging.level” value="FINE"/>
<property name="eclipselink.ddl-generation”
value="create-tables"/>
</properties>
</persistence-unit>

</persistence>

Service class

Service classes are the implementation part of the business component. Create a
package under the src package named com.tutorialspoint.eclipselink.service.
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Create a class named SaveClient.java under the given package to store the fields of
Staff, TeachingStaff, and NonTeachingStaff classes. Then SaveClient class is shown as
follows:

package com.tutorialspoint.eclipselink.service;

import javax.persistence.EntityManager;

import javax.persistence.EntityManagerFactory;

import javax.persistence.Persistence;

import com.tutorialspoint.eclipselink.entity.NonTeachingStaff;

import com.tutorialspoint.eclipselink.entity.TeachingStaff;

public class SaveClient

{

public static void main( String[ ] args )
{
EntityManagerFactory emfactory = Persistence.
createEntityManagerFactory( "Eclipselink_JPA" );
EntityManager entitymanager = emfactory.
createEntityManager( );

entitymanager.getTransaction( ).begin( );

//Teaching staff entity
TeachingStaff tsl=new TeachingStaff(
1,"Gopal","MSc MEd","Maths");
TeachingStaff ts2=new TeachingStaff(
2, "Manisha", "BSc BEd", "English");
//Non-Teaching Staff entity
NonTeachingStaff ntsl=new NonTeachingStaff(
3, "Satish", "Accounts");
NonTeachingStaff nts2=new NonTeachingStaff(
4, "Krishna", "Office Admin");

//storing all entities

entitymanager.persist(tsl);
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emfactory.close();

}

entitymanager.persist(ts2);
entitymanager.persist(ntsl);

entitymanager.persist(nts2);

entitymanager.getTransaction().commit();

entitymanager.close();

After compiling and executing the above program, you will get notifications on the
console panel of Eclipse IDE. For output, check MySQL workbench.

Here three tables are created and the result of staff table is displayed in a tabular

format.
Sid Dtype Sname
1 TeachingStaff Gopal
2 TeachingStaff Manisha
3 NonTeachingStaff Satish
4 NonTeachingStaff krishna
The result of TeachingStaff table is displayed as follows.
Sid Qualification Subjectexpertise
1 MSC MED Maths
2 BSC BED English

In the above table, sid is the foreign key (reference field form staff table). The result of
NonTeachingStaff table is displayed as follows.

Sid

Areaexpertise

Accounts

Office Admin
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Finally, the three tables are created using their respective fields and the SID field is
shared by all the three tables. In the Staff table, SID is the primary key. In the
remaining two tables (TeachingStaff and NonTeachingStaff), SID is the foreign key.

Table per Class Strategy

Table per class strategy is to create a table for each sub-entity. The Staff table will be
created, but it will contain null values. The field values of Staff table must be shared by
both TeachingStaff and NonTeachingStaff tables.

Let us consider the same example as above.

Creating Entities
Create a package named com.tutorialspoint.eclipselink.entity under the src

package. Create a new java class named Staff.java under the given package. The Staff
entity class is shown as follows:

package com.tutorialspoint.eclipselink.entity;

import java.io.Serializable;

import javax.persistence.Entity;

import javax.persistence.GeneratedValue;
import javax.persistence.GenerationType;
import javax.persistence.Id;

import javax.persistence.Inheritance;
import javax.persistence.InheritanceType;

import javax.persistence.Table;

@Entity
@Table
@Inheritance( strategy = InheritanceType.TABLE PER CLASS )
public class Staff implements Serializable
{
@Id
@GeneratedValue( strategy = GenerationType.AUTO )
private int sid;

private String sname;
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public Staff( int sid, String sname )

{
super( );
this.sid = sid;
this.sname = sname;
}
public Staff( )
{
super( );
}
public int getSid( )
{
return sid;
}
public void setSid( int sid )
{
this.sid = sid;
}
public String getSname( )
{
return sname;
}
public void setSname( String sname )
{
this.sname = sname;
}

Create a subclass (class) to the Staff class named TeachingStaff.java under the
com.tutorialspoint.eclipselink.entity package. The TeachingStaff Entity class is
shown as follows:

package com.tutorialspoint.eclipselink.entity;

import javax.persistence.DiscriminatorValue;
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import javax.persistence.Entity;

@Entity
public class TeachingStaff extends Staff
{

private String qualification;

private String subjectexpertise;

public TeachingStaff( int sid, String sname,

String qualification,String subjectexpertise )

{
super( sid, sname );
this.qualification = qualification;
this.subjectexpertise = subjectexpertise;
}

public TeachingStaff( )
{

super( );

public String getQualification( )
{

return qualification;

public void setQualification( String qualification )

{

this.qualification = qualification;

public String getSubjectexpertise( )
{

return subjectexpertise;
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public void setSubjectexpertise( String subjectexpertise )

{

this.subjectexpertise = subjectexpertise;

}

Create a subclass (class) to the Staff class named NonTeachingStaff.java under the
com.tutorialspoint.eclipselink.entity package. The NonTeachingStaff Entity class is
shown as follows:

package com.tutorialspoint.eclipselink.entity;

import javax.persistence.DiscriminatorValue;

import javax.persistence.Entity;

@Entity
public class NonTeachingStaff extends Staff
{

private String areaexpertise;

public NonTeachingStaff( int sid, String sname,

String areaexpertise )

super( sid, sname );

this.areaexpertise = areaexpertise;

public NonTeachingStaff( )
{

super( );

public String getAreaexpertise( )
{

return areaexpertise;
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public void setAreaexpertise( String areaexpertise )

{
this.areaexpertise = areaexpertise;
}
}
Persistencexml

Persistence.xml file contains the configuration information of the database and the
registration information of the entity classes. The xml file is shown as follows:

<?xml version="1.0" encoding="UTF-8"?>

<persistence version="2.0" xmlns="http://java.sun.com/xml/ns/persistence”
xmlns:xsi="http://www.w3.0rg/2001/XMLSchema-instance"
xsi:schemalLocation="http://java.sun.com/xml/ns/persistence
http://java.sun.com/xml/ns/persistence/persistence_2_0.xsd">

<persistence-unit name="Eclipselink_JPA"
transaction-type="RESOURCE_LOCAL">

<class>com.tutorialspoint.eclipselink.entity.Staff</class>

<class>com.tutorialspoint.eclipselink.entity.NonTeachingStaff</class>
<class>com.tutorialspoint.eclipselink.entity.TeachingStaff</class>
<properties>
<property name="javax.persistence.jdbc.url”
value="jdbc:mysql://localhost:3306/jpadb"/>
<property name="javax.persistence.jdbc.user" value="root"/>
<property name="javax.persistence.jdbc.password"
value="root"/>
<property name="javax.persistence.jdbc.driver"
value="com.mysql.jdbc.Driver"/>
<property name="eclipselink.logging.level” value="FINE"/>
<property name="eclipselink.ddl-generation"
value="create-tables"/>

</properties>

</persistence-unit>

70

-

@' tutorialspoint

SIMPLYEASYLEARMNING



JAVA PERSISTENCE API (JPA)

</persistence>

Service class

Service classes are the implementation part of business component. Create a package
under the src package named com.tutorialspoint.eclipselink.service.

Create a class named SaveClient.java under the given package to store the class fields
of Staff, TeachingStaff, and NonTeachingStaff. The SaveClient class is shown as follows:

package com.tutorialspoint.eclipselink.service;

import javax.persistence.EntityManager;

import javax.persistence.EntityManagerFactory;

import javax.persistence.Persistence;

import com.tutorialspoint.eclipselink.entity.NonTeachingStaff;

import com.tutorialspoint.eclipselink.entity.TeachingStaff;

public class SaveClient

{

public static void main( String[ ] args )
{
EntityManagerFactory emfactory = Persistence.
createEntityManagerFactory( "Eclipselink_JPA" );
EntityManager entitymanager = emfactory.
createEntityManager( );

entitymanager.getTransaction( ).begin( );

//Teaching staff entity
TeachingStaff tsl=new TeachingStaff(
1,"Gopal","MSc MEd","Maths");
TeachingStaff ts2=new TeachingStaff(
2, "Manisha", "BSc BEd", "English");
//Non-Teaching Staff entity
NonTeachingStaff ntsl=new NonTeachingStaff(

3, "Satish", "Accounts");
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NonTeachingStaff nts2=new NonTeachingStaff(
4, "Krishna", "Office Admin");

//storing all entities

entitymanager.persist(tsl);
entitymanager.persist(ts2);
entitymanager.persist(ntsl);

entitymanager.persist(nts2);
entitymanager.getTransaction().commit();

entitymanager.close();

emfactory.close();

}

After compiling and executing the above program, you will get notifications on the
console panel of Eclipse IDE. For output, check MySQL workbench.

Here three tables are created and the Staff table contains null records.

The result of TeachingStaff is displayed as follows:

Sid Qualification Sname Subjectexpertise
1 MSC MED Gopal Maths
2 BSC BED Manisha English

The above table TeachingStaff contains fields of both Staff and TeachingStaff Entities.

The result of NonTeachingStaff is displayed as follows:

Sid Areaexpertise Sname
3 Accounts Satish
4 Office Admin Krishna
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The above table NonTeachingStaff contains the fields of both Staff and NonTeachingStaff

entities.
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This chapter takes you through the relationships between Entities. Generally the
relations are more effective between tables in the database. Here the entity classes are
treated as relational tables (concept of JPA), therefore the relationships between Entity
classes are as follows:

¢ @ManyToOne Relation
¢ @OneToMany Relation
¢ @OneToOne Relation

¢ @ManyToMany Relation

@ManyToOne Relation

Many-To-One relation between entities exists where one entity (column or set of
columns) is referenced with another entity (column or set of columns) containing unique
values. In relational databases, these relations are applied by using foreign key/primary
key between the tables.

Let us consider an example of a relation between Employee and Department entities. In
unidirectional manner, i.e., from Employee to Department, Many-To-One relation is
applicable. That means each record of employee contains one department id, which
should be a primary key in the Department table. Here in the Employee table,
Department id is the foreign Key.

The following diagram shows the Many-To-One relation between the two tables.

Employee Department

Create a JPA project in eclipse IDE named JPA_Eclipselink_MTO. All the modules of
this project are discussed below.
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Creating Entities

Follow the above diagram for «creating entities. Create a package named
com.tutorialspoin.eclipselink.entity under the src package. Create a class named
Department.java under the given package. The class Department entity is shown as
follows:

package com.tutorialspoint.eclipselink.entity;

import javax.persistence.Entity;
import javax.persistence.GeneratedValue;
import javax.persistence.GenerationType;

import javax.persistence.Id;

@Entity
public class Department

{
@1d
@GeneratedValue( strategy=GenerationType.AUTO )
private int id;

private String name;

public int getId()
{

return id;

}

public void setId(int id)
{

this.id = id;
}

public String getName( )
{

return name;

}
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public void setName( String deptName )

{

this.name = deptName;

}
}

Create the second entity in this relation - Employee entity class named Employee.java
under the com.tutorialspoint.eclipselink.entity package. The Employee entity class is
shown as follows:

package com.tutorialspoint.eclipselink.entity;

import javax.
import javax.
import javax.
import javax.

import javax.

@Entity
public class

{
@1d

persistence.Entity;
persistence.GeneratedValue;
persistence.GenerationType;
persistence.Id;

persistence.ManyToOne;

Employee

@GeneratedValue( strategy= GenerationType.AUTO )

private int eid;

private String ename;

private double salary;

private String deg;

@ManyToOne

private Department department;

public Employee(int eid,

String ename, double salary, String deg)

super( );

this.eid = eid;

this.ename = ename;

this.salary = salary;
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this.deg = deg;

public Employee( )
{

super();

public int getEid( )

{
return eid;
}
public void setEid(int eid)
{
this.eid = eid;
}

public String getEname( )
{

return ename;

}

public void setEname(String ename)

{

this.ename = ename;

public double getSalary( )
{

return salary;

}
public void setSalary(double salary)

{

this.salary = salary;
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public String getDeg( )

{
return deg;
}
public void setDeg(String deg)
{
this.deg = deg;
}

public Department getDepartment() {

return department;

public void setDepartment(Department department) {

this.department = department;

Persistencexml

Persistence.xml is required to configure the database and the registration of entity

classes.

Persitence.xml will be created by the eclipse IDE while creating a JPA Project. The

configuration details are user specifications. The persistence.xml is shown as follows:

<?xml version="1.0" encoding="UTF-8"?>
<persistence version="2.0"
xmlns="http://java.sun.com/xml/ns/persistence”
xmlns:xsi="http://www.w3.0rg/2001/XMLSchema-instance"
xsi:schemaLocation="http://java.sun.com/xml/ns/persistence
http://java.sun.com/xml/ns/persistence/persistence_2_0.xsd">
<persistence-unit name="Eclipselink_JPA"
transaction-type="RESOURCE_LOCAL">
<class>com.tutorialspoint.eclipselink.entity.Employee</class>
<class>com.tutorialspoint.eclipselink.entity.Department</class>

<properties>
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<property name="javax.persistence.jdbc.url"
value="jdbc:mysql://localhost:3306/jpadb" />

<property name="javax.persistence.jdbc.user" value="root"/>

<property name="javax.persistence.jdbc.password"
value="root"/>

<property name="javax.persistence.jdbc.driver"
value="com.mysql. jdbc.Driver"/>

<property name="eclipselink.logging.level" value="FINE"/>

<property name="eclipselink.ddl-generation”
value="create-tables"/>

</properties>

</persistence-unit>

</persistence>

Service Classes

This module contains the service classes, which implements the relational part using the
attribute initialization. Create a package under the src package named
com.tutorialspoint.eclipselink.service. The DAO class named ManyToOne.java is
created under the given package. The DAO class is shown as follows:

package com.tutorialspointeclipselink.service;

import javax.persistence.EntityManager;

import javax.persistence.EntityManagerFactory;

import javax.persistence.Persistence;

import com.tutorialspoint.eclipselink.entity.Department;

import com.tutorialspoint.eclipselink.entity.Employee;

public class ManyToOne
{
public static void main( String[ ] args )
{
EntityManagerFactory emfactory = Persistence.
createEntityManagerFactory( "Eclipselink_JPA" );

EntityManager entitymanager = emfactory.
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createEntityManager( );

entitymanager.getTransaction( ).begin( );

//Create Department Entity

Department department = new Department();
department.setName("Development");
//Store Department

entitymanager.persist(department);

//Create Employeel Entity

Employee employeel = new Employee();
employeel.setEname("Satish");
employeel.setSalary(45000.0);
employeel.setDeg("Technical Writer");

employeel.setDepartment(department);

//Create Employee2 Entity

Employee employee2 = new Employee();
employee2.setEname("Krishna");
employee2.setSalary(45000.0);
employee2.setDeg("Technical Writer");

employee2.setDepartment(department);

//Create Employee3 Entity

Employee employee3 = new Employee();
employee3.setEname("Masthanvali");
employee3.setSalary(50000.0);
employee3.setDeg("Technical Writer");

employee3.setDepartment(department);

//Store Employees
entitymanager.persist(employeel);
entitymanager.persist(employee2);

entitymanager.persist(employee3);
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entitymanager.getTransaction().commit();
entitymanager.close();

emfactory.close();

}

After compiling and executing the above program, you will get notifications on the
console panel of Eclipse IDE. For output, check MySQL workbench. In this example, two
tables are created.

Pass the following query in MySQL interface and the result of Department table will be
displayed as follows.

Select * from department

Id Name

101 Development

Pass the following query in MySQL interface and the result of Employee table will be
displayed as follows.

Select * from employee

Eid Deg Ename Salary Department_Id
102 Technical Writer Satish 45000 101
103 Technical Writer Krishna 45000 101
104 Technical Writer Masthan Wali 50000 101

In the above table Deparment_Id is the foreign key (reference field) from the

Department table.

@OneToMany Relation

In this relationship, each row of one entity is referenced to many child records in other
entity. The important thing is that child records cannot have multiple parents. In a one-
to-many relationship between Table A and Table B, each row in Table A can be linked to
one or multiple rows in Table B.
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Let us consider the above example. Suppose Employee and Department tables in the
above example are connected in a reverse unidirectional manner, then the relation
becomes One-To-Many relation. Create a JPA project in eclipse IDE named
JPA_Eclipselink_OTM. All the modules of this project are discussed below.

Creating Entities

Follow the above given diagram for creating entities. Create a package named
com.tutorialspoin.eclipselink.entity under the src package. Create a class named
Department.java under the given package. The class Department entity is shown as
follows:

package com.tutorialspoint.eclipselink.entity;

import java.util.List;

import javax.persistence.Entity;

import javax.persistence.GeneratedValue;
import javax.persistence.GenerationType;
import javax.persistence.Id;

import javax.persistence.OneToMany;

@Entity
public class Department

{
@1d
@GeneratedValue( strategy=GenerationType.AUTO )
private int id;

private String name;

@OneToMany( targetEntity=Employee.class )

private List employeelist;

public int getId()
{

return id;

}

public void setId(int id)
{
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this.id = id;
}

public String getName( )
{

return name;

}

public void setName( String deptName )
{

this.name = deptName;

}

public List getEmployeelist()
{

return employeelist;

}

public void setEmployeelist(List employeelist)

{
this.employeelist = employeelist;
}
}
Create the second entity in this relation - Employee entity class - named

Employee.java under the com.tutorialspoint.eclipselink.entity package. The

Employee entity class is shown as follows:

package com.tutorialspoint.eclipselink.entity;

import javax.persistence.Entity;
import javax.persistence.GeneratedValue;
import javax.persistence.GenerationType;

import javax.persistence.Id;
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@Entity

public class Employee

{

@Id

@GeneratedValue( strategy= GenerationType.AUTO )
private int eid;

private String ename;

private double salary;

private String deg;

public Employee(int eid,

String ename, double salary, String deg)

{
super( );
this.eid = eid;
this.ename = ename;
this.salary = salary;
this.deg = deg;

}

public Employee( )
{

super();

public int getEid( )

{
return eid;
}
public void setEid(int eid)
{
this.eid = eid;
}
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public String getEname( )

{
return ename;
}
public void setEname(String ename)
{
this.ename = ename;
}

public double getSalary( )

{
return salary;
}
public void setSalary(double salary)
{
this.salary = salary;
}

public String getDeg( )

{
return deg;
}
public void setDeg(String deg)
{
this.deg = deg;
}
}
Persistencexml

The persistence.xml file is as follows:

<?xml version="1.0" encoding="UTF-8"?>
<persistence version="2.9"

xmlns="http://java.sun.com/xml/ns/persistence’
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xmlns:xsi="http://www.w3.0rg/2001/XMLSchema-instance"
xsi:schemaLocation="http://java.sun.com/xml/ns/persistence
http://java.sun.com/xml/ns/persistence/persistence_2_0.xsd">
<persistence-unit name="Eclipselink_JPA"
transaction-type="RESOURCE_LOCAL">
<class>com.tutorialspoint.eclipselink.entity.Employee</class>
<class>com.tutorialspoint.eclipselink.entity.Department</class>
<properties>
<property name="javax.persistence.jdbc.url"
value="jdbc:mysql://localhost:3306/jpadb" />
<property name="javax.persistence.jdbc.user" value="root"/>
<property name="javax.persistence. jdbc.password"
value="root"/>
<property name="javax.persistence.jdbc.driver"
value="com.mysql. jdbc.Driver"/>
<property name="eclipselink.logging.level"” value="FINE"/>
<property name="eclipselink.ddl-generation"
value="create-tables"/>
</properties>
</persistence-unit>

</persistence>

Service Classes

This module contains the service classes that implement the relational part using the
attribute initialization. Create a package under the src package named
com.tutorialspoint.eclipselink.service. The DAO class named OneToMany.java is
created under the given package. The DAO class is as follows:

package com.tutorialspointeclipselink.service;

import java.util.List;

import java.util.Arraylist;

import javax.persistence.EntityManager;

import javax.persistence.EntityManagerFactory;

import javax.persistence.Persistence;
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import com.tutorialspoint.eclipselink.entity.Department;

import com.tutorialspoint.eclipselink.entity.Employee;

public class OneToMany

{

public static void main(String[] args)

{

EntityManagerFactory emfactory = Persistence.

createEntityManagerFactory( "Eclipselink_JPA" );

EntityManager entitymanager = emfactory.
createEntityManager( );

entitymanager.getTransaction( ).begin( );

//Create Employeel Entity

Employee employeel = new Employee();
employeel.setEname("Satish");
employeel.setSalary(45000.0);

employeel.setDeg("Technical Writer");

//Create Employee2 Entity

Employee employee2 = new Employee();
employee2.setEname("Krishna");
employee2.setSalary(45000.0);

employee2.setDeg("Technical Writer");

//Create Employee3 Entity

Employee employee3 = new Employee();
employee3.setEname("Masthanvali");
employee3.setSalary(50000.0);

employee3.setDeg("Technical Writer");

//Store Employee
entitymanager.persist(employeel);
entitymanager.persist(employee2);

entitymanager.persist(employee3);

-
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//Create Employeelist

List<Employee> emplist = new ArraylList();
emplist.add(employeel);
emplist.add(employee2);
emplist.add(employee3);

//Create Department Entity
Department department= new Department();
department.setName("Development");

department.setEmployeelist(emplist);

//Store Department
entitymanager.persist(department);
entitymanager.getTransaction().commit();
entitymanager.close();

emfactory.close();

In this project three tables are created. Pass the following query in MySQL interface and

the result of department_employee table will be displayed as follows:

Select * from department_Id

Department_Id Employee_Eid
254 251
254 252
254 253
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In the above table, deparment_id and employee_id are the foreign keys (reference

fields) from department and employee tables.

Pass the following query in MySQL interface and the result of department table will be

displayed.

Select * from department

Id Name

254 Development

Pass the following query in MySQL interface and the result of employee table will be
displayed as follows:

Select * from employee

Eid Deg Ename Salary
251 Technical Writer Satish 45000
252 Technical Writer Krishna 45000
253 Technical Writer Masthanvali 50000
@OneToOne Relation

In One-To-One relationship, one item can be linked to only one other item. It means

each row of one entity is referred to one and only one row of another entity.

Let us consider the above example. Employee and Department in a reverse
unidirectional manner, the relation is One-To-One relation. It means each employee
belongs to only one department. Create a JPA project in eclipse IDE named
JPA_Eclipselink_OTO. All the modules of this project are discussed below.

Creating Entities
Follow the above given diagram for creating entities. Create a package named
com.tutorialspoin.eclipselink.entity under the src package. Create a class named

Department.java under the given package. The class Department entity is as follows:
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package com.tutorialspoint.eclipselink.entity;

import javax.persistence.Entity;
import javax.persistence.GeneratedValue;
import javax.persistence.GenerationType;

import javax.persistence.Id;

@Entity

public class Department

{
@Id
@GeneratedValue( strategy=GenerationType.AUTO )
private int id;
private String name;
public int getId()
{
return id;
}
public void setId(int id)
{
this.id = id;
}
public String getName( )
{
return name;
}
public void setName( String deptName )
{
this.name = deptName;
}
}

-
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Create the second entity in this relation - Employee entity class - named

Employee.java under the com.tutorialspoint.eclipselink.entity package.

Employee entity class is as follows:

The

package com.tutorialspoint.eclipselink.entity;

import javax.persistence.Entity;

import javax.persistence.GeneratedValue;
import javax.persistence.GenerationType;
import javax.persistence.Id;

import javax.persistence.OneToOne;

@Entity
public class Employee
{
@Id
@GeneratedValue( strategy= GenerationType.AUTO )
private int eid;
private String ename;
private double salary;

private String deg;

@OneToOne

private Department department;

public Employee(int eid,

String ename, double salary, String deg)

super( );

this.eid = eid;
this.ename = ename;
this.salary = salary;

this.deg = deg;

-
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public Employee( )
{

super();

public int getEid( )

{
return eid;
}
public void setEid(int eid)
{
this.eid = eid;
}

public String getEname( )
{

return ename;

}

public void setEname(String ename)

{

this.ename = ename;

public double getSalary( )
{

return salary;

}
public void setSalary(double salary)

{

this.salary = salary;

public String getDeg( )

@'ﬂ tutorialspoint

SIMPLYEASYLEARMNING

92



JAVA PERSISTENCE API (JPA)

{
return deg;
}
public void setDeg(String deg)
{
this.deg = deg;
}

public Department getDepartment()
{

return department;

public void setDepartment(Department department)

{
this.department = department;
}
}
Persistencexml

The persistence.xml file is as follows:

<?xml version="1.0" encoding="UTF-8"?>
<persistence version="2.0"
xmlns="http://java.sun.com/xml/ns/persistence”
xmlns:xsi="http://www.w3.0rg/2001/XMLSchema-instance"
xsi:schemalocation="http://java.sun.com/xml/ns/persistence
http://java.sun.com/xml/ns/persistence/persistence_2 0.xsd">
<persistence-unit name="Eclipselink_JPA"
transaction-type="RESOURCE_LOCAL">
<class>com.tutorialspoint.eclipselink.entity.Employee</class>
<class>com.tutorialspoint.eclipselink.entity.Department</class>
<properties>
<property name="javax.persistence.jdbc.url"

value="jdbc:mysql://localhost:3306/jpadb"/>
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<property name="javax.persistence.jdbc.user" value="root"/>

<property name="javax.persistence.jdbc.password"
value="root"/>

<property name="javax.persistence.jdbc.driver"
value="com.mysql.jdbc.Driver"/>

<property name="eclipselink.logging.level” value="FINE"/>

<property name="eclipselink.ddl-generation”
value="create-tables"/>

</properties>

</persistence-unit>

</persistence>

Service Classes
Create a package under the src package named
com.tutorialspoint.eclipselink.service. The DAO class named OneToOne.java is

created under the given package. The DAO class is sas follows:

package com.tutorialspointeclipselink.service;

import javax.persistence.EntityManager;

import javax.persistence.EntityManagerFactory;

import javax.persistence.Persistence;

import com.tutorialspoint.eclipselink.entity.Department;

import com.tutorialspoint.eclipselink.entity.Employee;

public class OneToOne
{
public static void main(String[] args)
{
EntityManagerFactory emfactory = Persistence.
createEntityManagerFactory( "Eclipselink JPA" );
EntityManager entitymanager = emfactory.
createEntityManager( );

entitymanager.getTransaction( ).begin( );

94

-

@' tutorialspoint

SIMPLYEASYLEARMNING



JAVA PERSISTENCE API (JPA)

//Create

Department Entity

Department department = new Department();

department.setName("Development");

//Store Department

entitymanager.persist(department);

//Create

Employee

employee.
employee.
employee.

employee.

Employee Entity

employee = new Employee();
setEname("Satish");
setSalary(45000.0);
setDeg("Technical Writer");

setDepartment(department);

//Store Employee

entitymanager.persist(employee);

entitymanager.getTransaction().commit();

entitymanager.close();

emfactory.close();

In the above example, two tables are created. Pass the following query in MySQL

interface and the result

of department table will be displayed as follows:

Select * from department

Id

Name

301

Development

Pass the following query in MySQL interface and the result of employee table will be

displayed as follows:

-
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Select * from employee

Eid Deg Ename Salary Department_id
302 Technical Writer Satish 45000 301
@ManyToMany Relation

Many-To-Many relationship is where one or more rows from one entity are associated
with more than one rows in another entity.

Let us consider an example of a relation between two entities: Class and Teacher. In
bidirectional manner, both Class and Teacher have Many-To-One relation. That means
each record of Class is referred by Teacher set (teacher ids), which should be primary
keys in the Teacher table and stored in the Teacher_Class table and vice versa. Here,
the Teachers_Class table contains both the foreign key fields. Create a JPA project in
eclipse IDE named JPA_Eclipselink_MTM. All the modules of this project are discussed

below.

Teacher

Y
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Creating Entities

Create entities by following the schema shown in the diagram above. Create a package
named com.tutorialspoin.eclipselink.entity under the src package. Create a class

named Clas.java under the given package. The class Department entity is as follows:

package com.tutorialspoint.eclipselink.entity;

import java.util.Set;

import javax.persistence.Entity;

import javax.persistence.GeneratedValue;
import javax.persistence.GenerationType;
import javax.persistence.Id;

import javax.persistence.ManyToMany;

@Entity

public class Clas

{
@1d
@GeneratedValue( strategy = GenerationType.AUTO )
private int cid;

private String cname;

@ManyToMany(targetEntity=Teacher.class)

private Set teacherSet;

public Clas()
{
super();
}
public Clas(int cid,

String cname, Set teacherSet)

super();
this.cid = cid;
this.cname = cname;

this.teacherSet = teacherSet;
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}
public int getCid()
{
return cid;
}
public void setCid(int cid)
{
this.cid = cid;
}
public String getCname()
{
return cname;
}
public void setCname(String cname)
{
this.cname = cname;
}
public Set getTeacherSet()
{
return teacherSet;
}
public void setTeacherSet(Set teacherSet)
{
this.teacherSet = teacherSet;
}

Create the second entity in this relation - Employee entity class - named Teacher.java
under the com.tutorialspoint.eclipselink.entity package. The Employee entity class is

as follows:

package com.tutorialspoint.eclipselink.entity;

import java.util.Set;

import javax.persistence.Entity;

-
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import javax.persistence.GeneratedValue;
import javax.persistence.GenerationType;
import javax.persistence.Ild;

import javax.persistence.ManyToMany;

@Entity
public class Teacher
{
@1d
@GeneratedValue( strategy = GenerationType.AUTO )
private int tid;
private String tname;

private String subject;

@ManyToMany (targetEntity=Clas.class)

private Set clasSet;

public Teacher()
{
super();
}
public Teacher(int tid, String tname, String subject,

Set clasSet)

{
super();
this.tid = tid;
this.tname = tname;
this.subject = subject;
this.clasSet = clasSet;
}
public int getTid()
{
return tid;
}

public void setTid(int tid)

-
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{
this.tid = tid;
}
public String getTname()
{
return tname;
}
public void setTname(String tname)
{
this.tname = tname;
}
public String getSubject()
{
return subject;
}
public void setSubject(String subject)
{
this.subject = subject;
}
public Set getClasSet()
{
return clasSet;
}
public void setClasSet(Set clasSet)
{
this.clasSet = clasSet;
}
}
Persistencexml

The persistence.xml file is as follows:

<?xml version="1.0" encoding="UTF-8"?>

<persistence version="2.0"

xmlns="http://java.sun.com/xml/ns/persistence"
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xmlns:xsi="http://www.w3.0rg/2001/XMLSchema-instance"
xsi:schemalLocation="http://java.sun.com/xml/ns/persistence
http://java.sun.com/xml/ns/persistence/persistence_2_0.xsd">
<persistence-unit name="Eclipselink_ JPA"
transaction-type="RESOURCE_LOCAL">
<class>com.tutorialspoint.eclipselink.entity.Employee</class>
<class>com.tutorialspoint.eclipselink.entity.Department</class>
<properties>
<property name="javax.persistence.jdbc.url"
value="jdbc:mysql://localhost:3306/jpadb"/>
<property name="javax.persistence.jdbc.user" value="root"/>
<property name="javax.persistence.jdbc.password"
value="root"/>
<property name="javax.persistence.jdbc.driver"
value="com.mysql.jdbc.Driver"/>
<property name="eclipselink.logging.level™ value="FINE"/>
<property name="eclipselink.ddl-generation"
value="create-tables"/>
</properties>
</persistence-unit>

</persistence>

Service Classes
Create a package under the src package named
com.tutorialspoint.eclipselink.service. The DAO class named ManyToMany.java is

created under the given package. The DAO class is as follows:

package com.tutorialspoint.eclipselink.service;

import java.util.HashSet;

import java.util.Set;

import javax.persistence.EntityManager;

import javax.persistence.EntityManagerFactory;

import javax.persistence.Persistence;
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import com.tutorialspoint.eclipselink.entity.Clas;

import com.tutorialspoint.eclipselink.entity.Teacher;

public class ManyToMany
{

public static void main(String[] args)
{
EntityManagerFactory emfactory = Persistence.
createEntityManagerFactory( "Eclipselink_JPA" );
EntityManager entitymanager = emfactory.
createEntityManager( );

entitymanager.getTransaction( ).begin( );

//Create Clas Entity

Clas clasl=new Clas(©,"1st",null);
Clas clas2=new Clas(9,"2nd",null);
Clas clas3=new Clas(9,"3rd",null);

//Store Clas
entitymanager.persist(clasl);
entitymanager.persist(clas2);

entitymanager.persist(clas3);

//Create Clas Setl

Set<Clas> classSetl = new HashSet();
classSetl.add(clasl);
classSetl.add(clas2);
classSetl.add(clas3);

//Create Clas Set2

Set<Clas> classSet2 = new HashSet();
classSet2.add(clas3);
classSet2.add(clasl);
classSet2.add(clas2);

-

@' tutorialspoint

SIMPLYEASYLEARMNING

102



JAVA PERSISTENCE API (JPA)

//Create Clas Set3

Set<Clas> classSet3 = new HashSet();
classSet3.add(clas2);
classSet3.add(clas3);
classSet3.add(clasl);

//Create Teacher Entity

Teacher teacherl = new Teacher(0,
"Satish","Java",classSetl);

Teacher teacher2 = new Teacher(0,
"Krishna","Adv Java",classSet2);

Teacher teacher3 = new Teacher(0,

"Masthanvali", "DB2",classSet3);

//Store Teacher
entitymanager.persist(teacherl);
entitymanager.persist(teacher2);

entitymanager.persist(teacher3);

entitymanager.getTransaction( ).commit( );
entitymanager.close( );

emfactory.close( );

}

In this example project, three tables are created. Pass the following query in MySQL

interface and the result of teacher_clas table will be displayed as follows:

Select * form teacher_clas

Teacher _tid Classet_cid

354 351

355 351
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356 351
354 352
355 352
356 352
354 353
355 353
356 353

In the above table, teacher_tid is the foreign key from the table teacher, and

classet_cid is the foreign key from the table class. Therefore multiple teachers are

assigned multiple classes.

Pass the following query in MySQL interface and the result of teacher table will be

displayed as follows:

Select * from teacher

Tid Subject Tname
354 Java Satish
355 Adv Java Krishna
356 DB2 Masthanvali

Pass the following query in MySQL interface and the result of class table will be
displayed as follows:

Select * from class

cid Cname
351 1st
352 2nd
104
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353 3rd
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9. JPA—CRITERIA API

Criteria is a predefined API that is used to define queries for entities. It is an alternative
way of defining a JPQL query. These queries are type-safe, portable, and easy to modify
by changing the syntax. Similar to JPQL, it follows an abstract schema (easy to edit
schema) and embedded objects. The metadata API is mingled with criteria API to model
persistent entity for criteria queries.

The major advantage of Criteria API is that errors can be detected earlier during the
compile time. String-based JPQL queries and JPA criteria based queries are same in
performance and efficiency.

History of Criteria

Criteria is included in all the versions of JPA, therefore each step of Criteria is notified in

the specifications of JPA.
e In JPA 2.0, Criteria query API, standardization of queries are developed.

e In JPA 2.1, Criteria update and delete (bulk update and delete) are included.

Criteria Query Structure

Criteria and JPQL are closely related and are allowed to design using similar operators in
their queries. It follows the javax.persistence.criteria package to design a query. The
query structure means the syntax criteria query.

The following simple criteria query returns all the instances of the entity class in the data

source.

EntityManager em = ...;

CriteriaBuilder cb = em.getCriteriaBuilder();
CriteriaQuery<Entity class> cq = cb.createQuery(Entity.class);
Root<Entity> from = cq.from(Entity.class);

cq.select(Entity);

TypedQuery<Entity> gq = em.createQuery(cq);

List<Entity> allitems = q.getResultList();

The query demonstrates the basic steps to create a criteria.
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1. EntityManager instance is used to create a CriteriaBuilder object.

2. CriteriaQuery instance is used to create a query object. The attributes of this

object will be modified with the details of the query.
3. CriteriaQuery.form method is called to set the query root.
4. CriteriaQuery.select is called to set the result list type.

5. TypedQuery<T> instance is used to prepare a query for execution and specifying

the type of the query result.

6. getResultList method is used on the TypedQuery<T> object to execute a query.

This query returns a collection of entities and the result is stored in a List.

Example of Criteria API

Let us consider the example of employee database. Let us assume the jpadb.employee

table contains the following records:

Eid Ename Salary Deg
401 Gopal 40000 Technical Manager
402 Manisha 40000 Proof reader
403 Masthanvali 35000 Technical Writer
404 Satish 30000 Technical writer
405 Krishna 30000 Technical Writer
406 Kiran 35000 Proof reader

Create a JPA Project in the eclipse IDE named JPA_Eclipselink_Criteria. All the

modules of this project are discussed below.

Creating Entities

Create a package named com.tutorialspoint.eclipselink.entity under the src
package. Create a class named Employee.java under the given package. The class
Employee entity is as follows:

package com.tutorialspoint.eclipselink.entity;
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import javax.persistence.Entity;
import javax.persistence.GeneratedValue;
import javax.persistence.GenerationType;

import javax.persistence.Id;

@Entity
public class Employee

{

@Id
@GeneratedValue(strategy= GenerationType.AUTO)
private int eid;
private String ename;
private double salary;
private String deg;
public Employee(int eid, String ename, double salary, String deg)
{
super( );
this.eid = eid;
this.ename = ename;
this.salary = salary;

this.deg = deg;

public Employee( )
{

super();

public int getEid( )

{
return eid;
}
public void setEid(int eid)
{

this.eid = eid;
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public String getEname( )
{

return ename;

}

public void setEname(String ename)

{

this.ename = ename;

public double getSalary( )
{

return salary;

}
public void setSalary(double salary)

{

this.salary = salary;

public String getDeg( )
{

return deg;

}
public void setDeg(String deg)

{
this.deg = deg;

}

@Override

public String toString() {

return "Employee [eid=" + eid +

+ salary +

, ename='

, deg=" + deg + "]";

+ ename + ", salary="
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Persistence.xml
The persistence.xml file is as follows:

<?xml version="1.0" encoding="UTF-8"?>
<persistence version="2.0" xmlns="http://java.sun.com/xml/ns/persistence"
xmlns:xsi="http://www.w3.0rg/2001/XMLSchema-instance"
xsi:schemaLocation="http://java.sun.com/xml/ns/persistence
http://java.sun.com/xml/ns/persistence/persistence_2_0.xsd">
<persistence-unit name="Eclipselink_ JPA"
transaction-type="RESOURCE_LOCAL">
<class>com.tutorialspoint.eclipselink.entity.Employee</class>
<properties>
<property name="javax.persistence.jdbc.url”
value="jdbc:mysql://localhost:3306/jpadb"/>
<property name="javax.persistence.jdbc.user" value="root"/>
<property name="javax.persistence.jdbc.password"
value="root"/>
<property name="javax.persistence.jdbc.driver"
value="com.mysql.jdbc.Driver"/>
<property name="eclipselink.logging.level” value="FINE"/>
<property name="eclipselink.ddl-generation”
value="create-tables"/>
</properties>
</persistence-unit>

</persistence>

Service classes

This module contains the service classes to implement the Criteria query part using the
MetaData API initialization. Create a package named
com.tutorialspoint.eclipselink.service. The class named CriteriaAPI.java is created

under the given package. The DAO class is as follows:

package com.tutorialspoint.eclipselink.service;

import java.util.List;

import javax.persistence.EntityManager;
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import javax.persistence.EntityManagerFactory;
import javax.persistence.Persistence;

import javax.persistence.TypedQuery;

import javax.persistence.criteria.CriteriaBuilder;
import javax.persistence.criteria.CriteriaQuery;

import javax.persistence.criteria.Root;

import com.tutorialspoint.eclipselink.entity.Employee;

public class CriteriaApi

{

public static void main(String[] args)
{
EntityManagerFactory emfactory = Persistence.
createEntityManagerFactory( "Eclipselink_JPA" );
EntityManager entitymanager = emfactory.
createEntityManager( );
CriteriaBuilder criteriaBuilder = entitymanager
.getCriteriaBuilder();
CriteriaQuery<Object> criteriaQuery = criteriaBuilder
.createQuery();

Root<Employee> from = criteriaQuery.from(Employee.class);

//select all records

System.out.println(“Select all records”);

CriteriaQuery<Object> select =criteriaQuery.select(from);

TypedQuery<Object> typedQuery = entitymanager
.createQuery(select);

List<Object> resultlist= typedQuery.getResultList();

for(Object o:resultlist)

{
Employee e=(Employee)o;
System.out.println("EID : "+e.getEid()

+" Ename : "+e.getEname());
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//0Ordering the records

System.out.println(“Select all records by follow ordering”);

CriteriaQuery<Object> selectl = criteriaQuery.select(from);

selectl.orderBy(criteriaBuilder.asc(from.get("ename")));

TypedQuery<Object> typedQueryl = entitymanager
.createQuery(select);

List<Object> resultlistl= typedQueryl.getResultList();

for(Object o:resultlistl)

{
Employee e=(Employee)o;
System.out.println("EID : "+e.getEid()
+" Ename : "+e.getEname());
}

entitymanager.close( );

emfactory.close( );

}

After compiling and executing the above program, you will get the following output.

Select All records

EID : 401 Ename : Gopal

EID : 402 Ename : Manisha

EID : 403 Ename : Masthanvali
EID : 404 Ename : Satish

EID : 405 Ename : Krishna

EID : 406 Ename : Kiran
Select All records by follow Ordering
EID : 401 Ename : Gopal

EID : 406 Ename : Kiran

EID : 405 Ename : Krishna

EID : 402 Ename : Manisha
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EID : 403 Ename : Masthanvali
EID : 404 Ename : Satish
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