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I About Neil

* Project Lead of Eclipse Dali JPA Tools Project and
WTP PMC member

» Development Tools Lead for Oracle TopLink, Oracle's
JPA implementation and the basis of the open source
TopLink Essentials JPA Reference Implementation

» Over six years experience developing Java Object-
Relational Mapping tools
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I About Java Persistence API (JPA) ot

« Separate document bundled as part of EJB 3.0
specification
 Suitable for use in different modes

« Standalone in Java SE environment
* Hosted within a Java EE Container

« Standardization of current persistence practices

« Merging of expertise from persistence vendors and
communities including: TopLink, Hibernate, JDO, EJB
vendors and individuals
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I JPA—In a Nutshell

« A Java standard that defines:

« how Java objects are stored in relational databases (specified
using a standard set of mappings)

- a programmer API for reading, writing, and querying
persistent Java objects (“Entities”)

- a full featured query language

 a container contract that supports plugging any JPA runtime
in to any compliant container.
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I JPA—POJO Entities

« Concrete classes

* No required interfaces
* No required business interfaces
* No required callback interfaces

* new() for instance creation

* Direct access or getter/setter methods
« Can contain logic (e.g. for validation, etc.)

- “Managed” by an EntityManager
« Can leave the Container (become “detached”)
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I Object-Relational Mappings

» Core JPA Mappings

* Id

« Basic

 Relationships
* OneToOne
* OneToMany/ManyToOne
« ManyToMany

« And more...

» Can be specified using Annotations or XML
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I JPA Entity—Mappings on Fields

@Entity public class Customer ({

@Id

private String name;
@OneToOne

private Account account;

public String getName () { return name; }
public void setName (String name) ({
this.name = name;

}

public Account getAccount () { return account; }
public void setAccount (Account account) ({
this.account = account;

}
}
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I JPA Entity—Mappings on Properties

@Entity public class Customer ({

private String name;
private Account account;

@Id
public String getName () { return name; }

public void setName (String name) ({
this.name = name;

}

@OneToOne
public Account getAccount () { return account; }

public void setAccount (Account account) ({
this.account = account;

}

}
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I JPA Entity—Mappings in XML

<entity-mappings
xmlns="http://java.sun.com/xml/ns/persistence/o
rm"

<entity class="Customer">
<attributes>
<id name=“name“/>
<one-to-one name=“account“/>
</attributes>

</entity>

</entity-mappings>
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I Why do you need JPA Tools?

- JPA runtime combines:
- Java Classes i % ,
- Mapping Metadata \ v Classes / Java SE/EE
« Database schema I
JPA Persistence
[ Mapping Metadata ] ||- Provider

/—_______________I ________________ ~
’ \
’ \
! |
! |
! |

| Relational

) Database Schema ~ / Database
Design Time Runtime
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I Why do you need JPA Tools? w
- How can you tell if they all
match? %
- Deploy and run tests? Java Classes Java SE/EE
x slow I
x f!nd one proble_m at a (‘Wapping Metacata II- JPAPPrzﬁii?nce
time (fix, run, fix, ...)
v definitive I ________________
 Design time validation?
v' quick
v :ilnds all issues Databace S Relational
" atabase
v validates against spec
x runtime may not match Design Time Runtime
spec
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I About Dali

« Support for the definition, editing, and deployment of
Object-Relational (O/R) mappings for JPA Entities
« Simplify mapping definition and editing through:
* intelligent mapping assistance

» dynamic problem identification
* generation and automated mapping wizards

» Extensible frameworks and tools so vendors and
open source projects can provide specific support for
their JPA runtimes

* A subproject of the Web Tools Platform (WTP)
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I Dali Goals

Simplicity
* Intelligent mapping assistance and automated generation
Intuitiveness

» Use existing and consistent modeling and tooling practices in
Eclipse

 Light-weight views offer assistance but don'’t get in the way of
power users

Compliance
« Support any and all EJB 3.0 compliant runtime implementations
« Test using EJB 3.0 Reference Implementation

Extensibility

* Provide the ability for vendors and open source projects to
seamlessly add their own value-add features

ORACLE
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I Why ‘Dali’?

« JPA supports “The Persistence of Memory”—which is
the title of a well known Salvador Dali painting.

Salvador Dali. The Persistence of Memory. 1931.
© 2005 Salvador Dali, Gala-Salvador Dali Foundation/Artists Rights Society (ARS), New York
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The Dali Value Proposition

You don’t need Dali to build JPA applications—but
you're going to be way more productive if you do!
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I Dali Contributions to Eclipse

= @ pet =
* JPA Mapping Validation
« JPA Structure and Details Views e type

=
278 wisits

« Java Source Editor enhancements

FREntity Map As: |Basic v|
[ Takle (hame="FETI3")
public class Pet extends NamwedEntity | Column; | Default (birthDate) b
Table: |DeFauIt {(PETS) “
- Clctigicients Fetch: | Defaulk (Eager) “w
private OJwner owner:;
Optional: |Default (False) “
B = iEasic [JLob
private Date birthhate:; Temparal: | At
Enumerated: |Default {COrdinal) .

(% Problems &2 <] Error Log

1 errar, 0 warnings, 0 infos (Filker matched 1 of 10 items)

Description Resource
= %= Errors (1 item)
@ Column "birthDate" cannaot be resolved Pet.java
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I Mapping Validation ‘i
 Annotations and/or XML %1;
used to deflne JPA Fimport java.util.Collection:[]
Entities.
BEntity

public class Phone

- JDT validates syntax, but = eI o
doesn’t understand what RERERNR A AN
the annotations mean.

13 = B Column { name="NUHN")
private Itring number:

[L- Problems &5
1 error, 1 warning, 0 infos
Description

= % Errors {1 item)
&3 The column MUM cannot be Found on table Phone
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I Mapping Validation

« Java Source Editor enhancements | ADDRESS
* Mapping Problem Markers

{ ID | STREET STATE

HEntity
E public clas=s iddress |
= [@Id
private int id; <
pPrivate String sStreet;
private 3tring city:

DEOVIinceH DefaUIt ma.pplng Won,t Work'-'

private 3tring

<]

private String country;

E Problems >
1 error, O warnings, O infos
Descripkion Resource

Error Log | Console Bt

©-_Frpo i
€3 The column province cannot be found on table Address .ﬁ.ddress.jaD

ORACLE
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I Mapping Assistance
* JPA Details View | ADDRESS
{ ID | STREET STATE
REntity s
.E public class Address | .
= [@Id
private int id; <
pPrivate String sStreet;
private 3tring city: =
h@; private 3tring ]_:nl:u:u'-.-'inur.e “@ Persistence Properties X T
private 3tring country;
Map As: |DeFauIt (Basic] W
Colurn;
| S B Error Log | Console g Mame: sefault (province) v
1 errar, 0 warnings, 0 infos . Table: Eleﬁult Apromecs -
Description = Resource COUMTRY
. ; : ‘ Insertable: o —
2 |}
: w
€3 The column province cannot be Found on table Address .ﬁ.ddress.]aD Updatable: W
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Mapping Assistance for Basic
Mapping

| ADDRESS
{ ID | STREET STATE

% MEntity Y
public class Lddress |
= @Id
private int id: <
private Ztring sStreet; =

private String city:
= " . “@ Persistence Properties Tom
[dColumn (name="STATE"™) No Mapplng Errors!
private String province; Vs |DeFault (Basic) 3
Colurnn:
E Problems X Error Log  Console MNarmne: v
0 errors, 0 warnings, 0 infos s Default (Address) I
Descripkion Resource
Insertable: |Default (True) W
> Updatable: |Default (True) v
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I JPA Structure View

- Provides a JPA specific view |k ~ C

of Java Class or ORM XML 5@ o
Mapping File Ja (LI
» A thumbnail sketch of how an G P X e
Entity is mapped &
« Supports navigation between BT
mappings @ i;:dEntity
- Automatically adjusts to either E- i
property or field mapping in LG ey
Java aay
- Represents structure in Java -
and XML artifacts %ﬁiiwpe
2 yisit
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i Package Explorer X

=
= =
IECERR - o
=522 DaliTutarial-01 BEntity -
=5 src T ETable (name="PETS™) &
i . _ Rz R bttt
B3 jpa.test pubhlic class Pet extends NatnedEntity | 5. tvpe
T jpa.util :<3 visits
B modsl = FManyToone e
EE\‘ rmaodel, kest private Owner owner:
= META-INF B _
=, JRE System Library [idk1.c © = BEaziz
= IPa private Date birthDate;

4 . =
=\, COMMONS_CLI IPé Details &5 -
B\ ORACLE_IDEC (2! problems 23 @] Error Log Map As: |E‘35i': V|
& junit.jar - JUNIT_HOME - €+ =

¢ | = 5 = 1 error, 0 warnings, 0 infos (Filker matched 1 of 10 items) :
Description Fesource Calurnn: |Default (birthDate) b
= T Errars (1 ikem) Table: |DeFauIt (PETS) v
n - n P tl'
3 Column "birthDate" cannat be resolved et java Fatch: |Default (Eagen) =
Optional: |DeFauIt (False) w
SN orinections [JLeb
=g PetClinic [Oracle 10] S | =
0 Petclinic ek
Enumerated: |DEF~3'—I|'I (Crdinal) v
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I Synchronizing Persistence.xml

 In Java SE environment, persistence.xml must list the
Entities—Dali offers synchronization

" persiskence xml X

<?uml wersion="1.0" encoding="UTF-S"2 x>
<persistence xmlns="http://java.sun.co

<persistence—-unit name="jdji"s >
</peraistencer

Py [
IPA_TOPLINK_ESSENTT e, P

Source k|

Java Persistence Enchmnize Classes

Properties alt+Enter

T
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I Synchronizing Persistence.xml

"a persiskence.xml X

<?xml version="1.0" encoding="UTF-5"2 >
<persistence H¥mlna="http://Jjava.sun.com’ 1w
<persistence-unit name="jdj"=-
<z lassrmodel . Customer</class:>
<z lazsrmodel .. Customer Info</class:
<zlassrmodel. Invoice</class>
<z lasarmodel . Phone</clasax
</fpersistence-unitc:
</persistencex
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I Integrated F1 Help

* In any Dali view you can hit F1 to get context specific

help.
Persistence Cutline | Outline m ¢ e ol ¢ ¥ =08

A
One-to-one mapping
Ilse a One-to-One Mapping to define a relationship with one-to-mare mulkiplicity.
1.  Inthe Persistence Outling wiew, select the field ko map. The ZEEECE=Nagaa=Tya =00 =100 (For_attribubes) displawys the properties For )
the selected.
2. Inthe Map as field, select One-to-one,
3. Use this table ko complete the remaining figlds on the General tab in Persistence Properties view,
Property |Description Default
Target The entity to which this attribute is mapped. rudll
Enkity ¥ou do nok need to explicitly specify the target entity, since it can
be inferred from the type of object being referenced.
Cascade See "Cascade Type” For details, Defaulk
Tvpe e Default
e« Al
& Persist
* Merge
& Femove
Fetch Type | Defines how data is loaded from the database, |Eager il
Go Ta:
L2 all Topics @) Search B Related Topics E];[l Bookmarks [ Index

ORACLE

Dali JPA Tools Project | © 2007 Oracle; made available under the EPL v1.0



G

I Dali 0.5 Release Features

« Support for majority of annotations including
relationships

* Integration with WTP RDB components

- JPA Details view supports mapping using database
schema with table and column drop downs

 Design time validation of mappings against object and
data model (including unspecified default mappings)

* Problems markers (e.g., Entity missing @Id)
« Wizards for basic Entity generation from tables

ORACLE
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I Dali 1.0 Features

« Support for XML Mapping File (orm.xml) configuration
« Uses same views as JPA Annotation editing

* Integration with Data Tools Platform (DTP) for
database meta-data

« Facet based functionality for better integration with
various WTP project types

- Enhanced validation
- Extensibility for vendor specific extensions

ORACLE
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I Demo
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I JPA Application Development
Scenarios

Possible Approaches using Dall

 Meet in the Middle

* existing object and data models

» Bottom Up
» generate mapped object model from data model

« Top Down
» generate data model from mapped object model

ORACLE
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I Meet In the Middle (MITM)

« The advantage of MITM is that you can focus on
getting your object model and data models correct.
» Table |= Class
« 1 Table could be N classes (using embedded)
* N tables could be 1 class (with secondary table)
« Use Java language features like inheritance not present in
relational model
 Dali’s validation makes MITM practical
« Avoids map, deploy, debug cycle
» Provides access to database schema to provide valid choices

ORACLE
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I Bottom Up

 Generate Entities from Tables

« Great way to bootstrap a JPA application from an existing
database

« Uses an Entity == Table approach
« Do it once and then modify the generated Entities

 Dali mapping validation will help identify issues resulting
from modifications to Entities

ORACLE
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I Top Down

« Generate DDL from Entities
« Some support in Dali 0.5 release

* Removed in 1.0 in favor of using full featured support
iImplemented by JPA runtimes.

« Extension point in Dali to allow for plugging in runtime DDL
generation.

ORACLE
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I Demo
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I Dali Adoption

Oracle
 Providing majority of resources for Dali

 Planning to build extensions to Dali for Oracle TopLink and TopLink
Essentials runtimes

RedHat/JBoss

* Incorporating Dali into JBossIDE as part of Hibernate/JPA toolset
« BEA
« Considering incorporating Dali into BEA Workshop

SAP

 Shipped Dali in Eclipse based SAP NetWeaver Developer Studio Java
EE 5 preview

IBM
* Incorporating Dali into future tooling projects

ORACLE

Dali JPA Tools Project | © 2007 Oracle; made available under the EPL v1.0



G

I Status of Dali 1.0 (of WTP 2.0)

 High-level goals
« Support for XML mapping (orm.xml) (Mostly complete)

* First class component of WTP—integrated as project facet
(Complete)

- Enhanced design-time validation for XML and Java
Annotations mappings as well as the combination as defined
by the spec. (Complete)

» Migrate from WTP RDB to Data Tools Project for database
access. (Complete)

« Define API for adopters/extenders to add runtime specific
features (e.g., DDL generation) (Still adding)

ORACLE
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I Summary

- JPA—the new Java EE standard for object-relational
mapping (inside and outside of a container)

« Dali—the WTP project bringing developer productivity
to JPA
- Mapping validation to avoid the map, deploy, debug cycle

* Intelligent mapping assistance to avoid problems and speed
up the process of mapping

* Integrated with WTP to support development for Java SE and
EE

ORACLE
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I Getting Started

Dali JPA Tools—open source tools for JPA development
http://www.eclipse.org/dali

EJB 3.0 & JPA Specification < |
http://www.jcp.org/en/jsr/detail ?id=220 —

mesll COmmunity
Ghl Process

J

TopLink Essentials—open source JPA Reference
Implementation

http://otn.oracle.com/jpa ﬁ ]
http://glassfish.dev.java.net/

JPA white papers, tutorials and other resources ORACLE"
http://otn.oracle.com/jpa TECHNOLOGY NETWORK
Java Developer’s Journal—September 2006: Hello Dali! | ») Eaaes

Java Resource
JAVA.SYS-CON.COM
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