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Part 2 - Working with Object-Relational Mapping

Welcome to the Smart Development Environment (SI3BBEE is not only a visual UML modeling plugin, kalso an Object-
Relational Mapping tool supported in the Smart Dayment Environment Enterprise Edition (SDE EE) #mel Smart
Development Environment Professional Edition (SIE.P

Being an Object-Relational Mapping tool, SDE auttesdahe mappings between Java objects, object s)atkth model and
relational database; it supports not only the gegiwar of persistent code and database, but alssytihehronization between
persistent code, object model, data model andaoaktdatabase, thus reduces the development tgnéicantly.

SDE supports two types of object-relational mappthgt is, object-relational mapping for Java @éllava ORM) and the
other for .NET (called .NET ORM). SDE PE suppoasal ORM while SDE EE supports both Java ORM andl.ORM.

This part introduces how to work with object-redai@l mapping in SDE such that you can develop pbjgct model and data
model in an easier way.

This part is intended for database application gers and administrators, software system ardsitsoftware engineers and
programmers and anyone who uses the major IntegEsgelopment Environments (IDEs) including EclipBerland
JBuilder®, NetBeans/Sun™ONE, IntelliJ IDEA™OraclzeVeloper, BEA WebLogic Workshop™Content in thistjmd
document is based on SDE for Eclipse

In this chapter:

* Introduction to Object-Relational Mapping

» Getting Started with Object-Relational Mapping
* Using ORM Wizard

* Object Model

» Data Model

» Database Schema

e Implementation

e Manipulating Persistent Data with Java

e Manipulating Persistent Data with .NET
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Chapter 11 - Introduction to Object-Relational
Mapping

Smart Development Environment (SDE) is not onlysau& UML modeling plug-in, but also an Object-Relaal Mapping
plug-in with IDE which supports building databaggplication faster, better and cheaper. This chagiteys you an
introduction to object-relational mapping and did=s the key benefits of object-relational mapping.

In this chapter:

* Introduction
» Key Benefits

Introduction

Software applications are most likely to be devetbpith a database such that all data working thighapplication system
can be retained, resulting in information and kremge. Hence, database application is widely addptdalisinesses of all
sizes. In order to access and manipulate the saktdatabase, a standard computer language, 8gddQuery Language

(SQL) has to be used. SQL statements play an impiorole when developing database application.

Taking a trading system as an example, if the ess-wants to update a Sales Order record, thensysis to retrieve the
corresponding record from the Sales Order tabledisplay to the end-user. After the end-user cordithe modification of
data, the system has to update the record acctydihg noticeable that a database applicatiauires a lot of coding for
handling SQL statements so as to access and matgghe database.

Hence, it is inevitable that developers spend alb0%6 of development time for implementing the cadid SQL statement.
Moreover, mapping between the persistent code atabdse table is maintained throughout the devedaplife cycle. Once
there is a change in the structure of a database, BQL statements which related to the modifédalet have to be re-written.
Developers have to keep an eye on every change iddtabase schema.

Smart Development Environment (SDE) provides atemiuo develop database application by suppo@bgect-Relational
Mapping (ORM). Being supported with object-relaabmapping, an ease-to-use environment is providieldjing between
object model, data model and relational databa3E. 1%t only provides you a visual modeling for blathical data design

and physical data design, but also automates tippimgbetween object model and data model.

SDE also generates a cost-effective, reliableabtaland high-performance object to relational magpfayer. The generated
mapping layer includes the support of transactiache and other optimized feature. SDE increagepritductivity and
significantly reduces the risk of developing thepmpiag layer manually.

SDE is capable of generating Java and .NET pensistele; Smart Development Environment Enterprigiéidh (SDE EE)
supports both object-relational mapping for Javé &AET while Smart Development Environment Profeisal Edition (SDE
PE) supports object-relational mapping for Javau ¥an thus develop your project in Java or .NETra®with object-
relational mapping easily.

| 11@%

& o

Figure 11.1 - The overview of SDE for Object-Relational Mapping
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Overview Diagram

G
r‘ _ — Table: Product
~— 9 - D e 4
Database e IRy ¥ ProductlD || ProductName UnitPrice
— 1 The Elements of UML|| 300
2 00 Technology 350

H l

ERD
Class
Diagram
o 747 <summar
.NET v Opt-Jeesistable Class 144 ORM-Fersiseable Class
-~ . L4 <raummar
public class Preduct
- ~ — -
Source C++ l private suring _I'hlnm;l:'.!nw-‘]
Code C# =

private void setPFroductID(int value) { private int ProductId |

E this, ProduceID = values ) et |
private int gecPraducelBl) ( This. _ProduceID = value:)
Eel P D |

Java S i

4
( verusn __FroductlDs §
i 1

Java Source Code C# Source Code

Figure 11.2 - The overview of work with database and object

Key Benefits
SDE provides the following key features of objeaiational mapping so as to simplify your developtmen
» Persistence Made Easy
Traditionally developers spend a lot of effort avig and loading objects between memory and dstalvhich

makes the program complicated and difficult to rt&im These tasks can be simplified by generatipgraistence
layer between object and data models.

VB
‘/"‘_7 Retrieve/Update NET |
- - ™
]I‘ :} Retrieve Records I C+t Cc#
Database T Java
Source Code

Figure 11.3 - Communication between database and object

e Sophisticated Object-Relational Mapping Generator
DB-VA generates object-relational mapping layerabhincorporates prime features such as transastipport,

pluggable cache layer, connection pool and custinhézSQL statement. With this mapping layer, dgvets can
keep away from mundane implementation work andgauthe business requirements.

11-3



SDE User's Guide (Part 2, for ORM) Chapter 11 — Introduction to Object-Relational Miagp

11-4

Enterprise JavaBeans (EJB) Support

EJB enables distributed, transactional, securegparn@dble application deployment. Since programniingJB is a
complicated task, SDE simplifies the EJB developnbgrgenerating beans either from drawn stereotyjtesb
diagram, entity relationship diagram or reverseihbiase.

: 'j Reverse =i Synchronize 5 Synchronize y
T e | T T | ) ) ...
|— 4 Engineering - .

Database ERD EJB Diagram

Figure 11.4 - Reverse database and synchronize to EJB

Model Driven Development

A true model driven platform for application devetoent is provided. Developers are allowed, not dmigtart from
creating the models using class diagram or ergiptionship diagram and generate the executabséspemce layer
from the models, but also to modify the entity-tielaal model which is from reversed engineeredxastiag
database, transform into object model and genpratastence layer. With the sophisticated modekaeherator,
the persistent model will be updated automaticadigording to any modification.

Extensive Database Coverage

A wide range of database are supported, includiragl®, DB2, Cloudscape/Derby, Sybase Adaptive Serve
Enterprise, Sybase SQL Anywhere, Microsoft SQL 8erRostgreSQL, MySQL and more. By enabling theesset
of ORM Java objects to work with different datals|asm easy migration between databases is proniéésiies, the
proprietary data type is transformed to suit thiaudlé database specified.

Reverse Database Engineering

Reverse engineering an existing database througiC lihd/or .NET database connector into the entgitgtional
model is supported. Developers can transform thieyenelational model to object model and rededigm database
for further development.

= ™ Forward Engineering

:\-:___j Reverse Engineering l . :‘_ _..
Database ERD
Figure 11.5 - Reverse/Forward engineering of databases

Visual Modeling for Object and Data Models

The visual modeling environment is inherited fromstal Paradigm for UML, a well-known UML CASE Todnot
only provides an intuitive inline editing for botivject and data models, but also adopts the resanatric interface
for assisting frequently performed tasks.

Figure 11.6 - Consistent User Interface within SDE
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Chapter 12 - Getting Started with Object-
Relational Mapping

Connecting your database to the working environrfesilitates bridging between object model, datalei@and relational
database. This chapter shows you how to confideelatabase connection, automatically downloaddtebase driver files
and describes the supported database driver forecting database in the working environment.

In this chapter:

» Database Configuration

e Automatic Downloading Driver Files
e Supported Database

e Supported JDBC Drivers

e Supported .NET Drivers

Database Configuration

In order to bridge between object model, data maddirelational database, you have to configurel#tebase connection to
ensure the environment.

To configure the database connection:

1. From the menu, clickodeling > ORM > Database Configuration...

WELEEN Fun ‘Window  Help
{5 Unload SDE-EC SR R -

Application Options. ..

Auto Synchronization

Report »
Pro]ect Publisher. ..

‘,QJEd\t Stereotypes...
Configure Requirement Enumerations. ..
[Fuse Case scheduling...

EJB
%Instant Reverse...

Inskant Generator 3 ., Reverss Database. .

Figure 12.1 - To open the Database Configuration

E‘ Database Configuration. ..

For other SDE:
SDE Method
SDE for JBuilder From the menu, clidlools > Modeling > ORM > Database Configuration...
SDE for NetBeans From the menu, ciMdbdeling > ORM > Database Configuration...
SDE for IntelliJ IDEA From the menu, cli?dodeling > ORM > Database Configuration...
SDE for JDeveloper From the menu, ciMdibdel > ORM > Database Configuration...
SDE for WebLogic WorkshogFrom the menu, clicklodeling > ORM > Database Configuration...

Table12.1
The Database Configurationdialog box is displayed.
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2. Select thd.anguagefor the project to be developed from the drop-demenu. By defaultJava language is selected.

& Database Confignration E]

Diatabaze Setting
Diviver file : | ! -
Diwiver | L' 4
£33 [ Sybase 43E . .
= [] Sybase SOL Anywhers et UL
53 [ PostereSQL Tger : Password :
5 [ Clovdscape/Dethy X
& []oB2 e
9 [ Informix
Databaze Driver Description
s
v

[ ok [ camea J[ Hb |

Figure 12.2 - Select the generated programming language

Database Configuration for Java Project

For Java project development, continue the follgwsteps for configuring the database connection.

1. Place a check mark beside the desired databaserffiguration.

& Database Configuration
Language Ilava v-i
'_ﬁ MySOL Tiatabaze Setting
3 [ M3 3QL Server : G | I
& [ Omcls Diriver file "_& ]
&3 [ H3QL Diniver |My’SQ_L (ConnectonT Driver) - i
3 [] Sybase L3E . B e - .
5 [] Swboss SOL Anywhere Comnection URL 1rlhc.mysql.f.khost_name>_<po_1:E£WET>#<dalahase_nm> ‘
5 [ PostereSQL Tser: @ | Bassword - | ‘
53 [] Cloudscape/Derby =
& []DE2 Engine (@) Defanlt () InnoDB fwith constraint) () MyISAM
© Dl
~Datebase Driver Description -
MySOL (Connector) Drive) A

MySQL Connecterd is an implementation of Sun's JDBC 3.0 AF| forthe MySQL
relational database senver. It strives to conform as much as possible to the JDBC
AF| as specified by JavaSoft. It is known to work with many third-party products,
including Application Servets (Apache Tomeat, JBoss, Weblogic, |Bh
WebSphere), Object Relational Mapping Tools (Hibernate, Apache
ObjectRelationalBridge, C Baze, Kodo), I i (Eclipse,
Barland JBuilder, IBM WebSphere Studio)

Crriver file: The .jar, zip or .zlass file that contains the JOBC driver
Download link: http:/fdev. mysgl.comd/dovnlo ads!
Connection URL: Specify the location of the JDBC data provider

|Lshast name The P sddress nrthe domain name af the datahsss seresr |

| I

Figure 12.3 - Database setting for Java
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2. Enter the database setting.

n -

For theDriver file, click button to specify th®river file . The Driver file can be specified either by
Download, Update or Browse. For more informati@ier to the description of Specifying JDBC DrivaleF.NET
Driver and Adapter File section.

For theDriver, select the JDBC Driver from the drop-down menle Triver description will be shown in the
Database Driver Descriptionpane.
You can presto modify theDriver class andDialect manually.

For theConnection URL, enter the information required for the JDBC Drit@ connect to the database.
For theUser, enter the valid username who has the accesstagiunnect to the database.

For thePassword enter the corresponding password for the useomnect to the database.

For theEngine, select the type of engine used in generating/th8QL database.

:, TheEngine option in theDatabase Settings only provided when configuringySQL database
for Java project.

3. Click theTest Connectionbutton to test whether the database can be cathect

Test Connection

Figure 12.4 - Test Connection button

If the database can be connected, you will be ptedhpy a dialog box showingonnect SuccessfulOtherwise, a
Connection ExceptionDialog Box will be prompted.

Smart Development Environment E... & Connection Exception

-
..E(J Connect Successful, @ Cannot connect to database,
[ Close ] [ Show Details ]

Figure 12.5 - The connection successful/failure message

Configuring Multiple Database Settings

Multiple database configurations can be set upénsame project environment. To configure multgdéabase settings,
simply place check marks beside the desired datalaed specify the configuration for each database.

Generally, only one database is used for an apjgitaAs multiple database configurations are sutgah only one database
configuration will be applied as the default datbaonnection for the generation of code and databa

You can set the default database connection irobttee two ways:

» Right-click on the desired database, semitas default

& Database Configuration

Languags | [12va |

Figure 12.6 - Set the database type as default
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» Select the desired database, cliet as defaultoutton on théatabase Setting

Database Setting

Dwiver fils ¢ | I0BC Driverynysql-connactor-java-3. 1.6-bn jar] 4 -
Eriver MySCL (Connextor [ Deiver) bt CI
Conneotian URL | | jdbc:mysgl:j flocalhost/shoppingeart

Usar 1 root Passviord : (eees

Enine: (%) Defasdt ) InnoD (with constraink) ) MylSAM
(m==aly (et Cortio |

Figure 12.7 - Set the database setting as default

Database Configuration for .Net Project

For .Net project development, continue the follogveteps for configuring the database connection.

1. Place a check mark beside the desired databaseriiguration.

& Database Configuration
Language : |.MET v!
= MySOL T Database Setting
[F 15304 S Driver file : ‘ I
&3 [ oracle _ L=
F—:; [ PostarescL Adapter file : ‘ '
&= []bB2 =
Conriection string ¢ | er ID=<username =;Password= <password =) CharSet=<charset> |
Driver ! :MySQL (MySGL Connector/Met 1.0) g
Set as defaul: Test Connection
{ oK I l Cancel I l Help

Figure 12.8 - Database Configuration for .NET

2. Enter the database setting.

H -

For theDriver file, click button to specify th®river file . The .NET Driver file can be specified either by
Download, Update or Browse. For more informatiafer to the description of Specifying JDBC DrivaleF.NET
Driver and Adapter File section.

H -
For theAdapter file, click button to specify thA&dapter file. The Adapter file can be specified either by
Download, Update or Browse. For more informatiafer to the description of Specifying JDBC DrivaleF.NET
Driver and Adapter File section.

For theConnection String, enter the information required for the .NET Drite connect to the database.

For theDriver, select the .NET Driver from the drop-down menhe Hriver's description will be shown in the
Database Driver Descriptionpane.

You can pres[ A4 ]button to modify thériver class andDialect manually.
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3. Click theTest Connectionbutton to test whether the database can be cathect

Test Connection

Figure 12.9 - Test Connection button

If the database can be connected, you will be ptedipy a dialog box showir@onnect SuccessfulOtherwise, a
Connection ExceptionDialog Box will be prompted.

Smart Development Environment E... gj £ Connection Exception

.
‘!:) Connect Successful, @ Cannaot connect to database,
[ Close ] I Show Details I

Figure 12.10 - The connection successful /failure message

Configuring Multiple Database Settings

Multiple database configurations can be set upénsame project environment. To configure multgdéabase settings,
simply place check marks beside the desired datalssl specify the configuration for each database.

Generally, only one database is used for an agijgitaAs multiple database configurations are sutgah only one database
configuration will be applied as the default dat#aonnection for the generation of code and databa

You can set the default database connection irobttee two ways:

» Right-click on the desired database, sefmitas default

& Database Configuration

Language [ mET |

Ditiy

[
Om

ral
[ Paskgre==s
3 [[]oB2

Figure 12.11 - Set the default daiabase type

S S0 Server

» Select the desired database, cligkt as defaultbutton on théatabase Setting

Database Setting

Driver file : <<MySQL CanneckorfMet null== Q -
Adapter file: <<MySOL Cannectorf] null= Q -
Connection string : | Server=localhost;Database=shoppingcart;User ID=sa;Password=n
Driver MySQL (My3OL ConnectorfMet 1,00 w

Figure 12.12 - Set the database setting as default

Specifying JDBC Driver File, .NET Driver File and Adapter File

In order to connect the database successfully, JBB@r file must be specified for Java project.avievhile, .NET driver file
and adapter file must be specified for .NET proj¥cu are provided with three ways to specify theat files. They are
selecting the suitable driver file manually, dovading driver files automatically and updating thiver files automatically.

Automatic download of JDBC drivers, .NET driverslakdapter files are supported for database cormeati Java and .NET
project development respectively. The drivers doaded automatically are stored in the
%VP_Suite_Installation_Directory%/ormlib/driver éatory.

When configuring the database connection for any pi@jects, SDE automatically checks if the desutader file exists in
the driver directory, the detected driver file i specified in the database configuration autimaiéy.
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"I
To specify the driver file, click on tbutton, either clickDownload, Update or Browse...from the drop-down menu.

Dovnload

Erowse...

Figure 12.13 - The Driver options

e Download

If Download is clicked, the download of the desidrtver file for the desired database proceedsnaatizally. For
more information on downloading driver file automatly, refer to the description of Automatic Dowaling Driver

File section.

e Update
If Update is clicked, the update on the driver fiteceeds automatically if there is an update wearfr the desired
database.

* Browse

If Browse is clicked, a File Chooser is shown, $yabe location of the driver file.

:, Update is only available if the driver file is automatilyadownloaded and stored in the
%VP_Suite_Installation_Directory%/ormlib/driver @atory in advance.

Automatic Downloading Driver files

As the automatic download of the driver files fonoecting the database is supported, it reducesttibet to find the desired
driver file from the Internet manually.

Automatic Downloading JDBC Driver

The following steps illustrate the automatic dovadaf JDBC Driver for MySQL database as an example:

-
1. Click on thbutton, clickDownload from the drop-down menu.

# Database Confipuration

Language: | Java ¥

Database Setling
i Driver file 1 E
Driver : MySQL (Connectoef Driver) 4 |
i Connection URL ¢ id_r:mysd:,l’f<hn§t_nm):-cnﬂrt;|umhcr?I:d&m,na%
) [] PastgresaL User = 58 Password
5 [] CoudscapsDerby Engine: (© Defauk O InnoDB (with constranty OMyisam | Bowse |

Figure 12.14 - Select download driver
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2. A Download Database Driverdialog box is shown allowing the proxy setting. 8itable proxy for the Internet
connection, check thdse proxyoption, and then fill in the information for prosgtting.

Proxy Setling
Dz prosc
Host | Bort : 0
Login name | Password

Figure 12.15 - Update Database Driver dialog

The Download dialog box is shown indicating the download pregre

£ Download El

Download Driver
Size

Estimated time left
Speed :

[ % ]

Mesage

Figure 12.16 - Download dialog

3. Click Closewhen the download is completed.

£ Download El

Daownloading Driver File : mysgl
Size : 6855 K of 6855 K

Total Time : 0 sec

Spesd

Mesage

URL:
Ihttp e mrysylcom/getDownloadsComector-mysgl-connesior-java-3.1.10 zip/fromdh)
|ttp:imyysgLhe nel!

|The driver Eile is the most vp-to-date
Done

Close

Figure 12.17 - Download compl ete with the message

The driver file is shown on theriver file of theDatabase Settingafter download is done.

Database Setting

Driver file : |=<MySQL Conmectorf] 3.1, 10> @
Driver ; i-:I;'IySQL {Connector/] Driver) \;
Comnaation RL 1 dbe mysalflocahos hopengear ]
User : Er:ot | Password : ;----

Engine: (@) Default () InnoDE {with constraint) () MyISam

Figure 12.18 - The new database driver isready

After downloaded the driver files<MySQL Connector/J 3.1.10>>shown on th@®river file
indicates that the JDBC driver file is downloaddthwhe specified version number.
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Automatic Downloading .NET Driver and Adapter File
The following steps illustrate the automatic dovadaf .NET Driver and Adapter for MySQL databas@aagxample:

r'l -
1. Click on thbutton, clickDownload both Driver from the drop-down menu to download the driver and
adapter files at the same time.

£ Database Configuraton

Languoge : | NET »

S @ 15501 | Diubase Sting
o i s Driver e
‘ :HE"H"Z“'“SQL Adspres il -
- Connestion thing D De IDeroot ¥ Dovaloslpiee 02 drwver wd slaghi]
T
Driver MSQL MSQL Conmectauliet 1) R

IetCona  frowse...

Figure 12.19 - Select download driver and adaptor

j TheDriver file andAdapter file can be downloaded separately by selediinginload from its
drop-down menu respectively.

Database Setting
Driver file : & =
Adapter file: Download both Driver
Dr|Ver flle Connection string ;| Server=localhost;Database=shoppingcart;User ID=sa;Pasq Rovnicad %
Diriver MySCL (MySOL ConnectorfMet 1.0
Test Conn Browse...
Database Setting
Driver File :
Adapter file:
Adapter flle Connection string : |Server=localhost; Database=shoppingcart;User ID=sa;Pasq Download
Driver MySQL (MySQL ConneckorMet 1,0)
@ Browse. ..

Table 12.2

1. A Download Database Driverdialog box is shown allowing the proxy setting. dmable proxy for the Internet
connection, check thdse proxyoption, and then fill in the information for prosgtting.

£ Download Database Driver

Froxy Setting
Use proxy
Host Po: [0
Ry imarars Password

Figure 12.20 - Proxy setting for Download driver

The Download dialog box is shown indicating the download pregre

Dowaload Driver
Size

Estirnated tims left
Speed :

[ 7% ]

Message

Figure 12.21 - Download dialog
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2. Click Closewhen the download is complete.

Downloading MyS0QL ConnectonMet and adapter
Bize : 7545 K of 1545 K

Total Time : 0 =c

Speed :

Mesmge

UERL: A~
http:idey sy LoonygetDownload st onnec tor- Wetfmysgl-connector-net- 1.0 4-noinst
all zipAromshttp eyl he net!

The dxiver file is the most up-to-date

URL:

hitp:#dev syl comlzgetDownload siConnector- Mmgrsgl-connectar-java-3.1.10 zip/fro
m/hitp:dfmysgl he net!

The adapier file iz the mast vp-to-date

Diong

Close

Figure 12.22 - Download complete message show in Download dialog

The driver file and adapter file are shown onBhiver file andAdapter file of theDatabase Settingafter download

is done.
Database Setting
Driver file (==MySOL ConnectorfMet 1.0.43 > & -
Adapter file: <=MySoL Conmectorf] 3.1.10= @
Connection string : |slocalhost; Database=nettemp; User ID=root;Passt:\;Drd=root [
Driver EMySQL (MySQL Conneckor/Net 1.0) w |j

Test Connection

Figure 12.23 - The new driver are ready

After downloaded the driver files<MySQL Connector/NET 1.0.4>>shown on thé®river file indicates
that the .NET driver file is downloaded with theesjied version number.

j After downloaded the adapter filkksMySQL Connector/J 3.1.10>>hown on thé\dapter file indicates
that the adapter driver file is downloaded with $pecified version number.

Supported Database, JDBC Drivers and .NET Drivers

SDE provides an environment for visual modelingdbgeloping system. By connecting to the relatiatzabase, the
mapping between models and relational databasbeantomated. The most common relational databrassugported,
including Oracle, DB2, Microsoft SQL Server, Sybastaptive Server Enterprise, Sybase SQL AnywhengS@IL,
HSQLDB, Cloudscape/Derby and PostgreSQL. Theitikea)DBC Drivers and .NET Drivers are listed ie tlollowing
tables.

In order to connect to any of the supported dawbtas relative JDBC and .NET Drivers are requfoecconfiguring the
database connection. All of the required JDBC &t Drivers will not be bundled with SDE. You caet ¢he driver files by
the automatic download facility provided, or dowadiathe driver file manually. For more informatiom lnow to get the JDBC
and .NET drivers manually, refer to Appendix D -BIDand .NET Drivers

Table shows the Supported Database and theirvelddBC Drivers.

Database Name JDBC Drivers Name
Cloudscape/Derby 10 Cloudscape/Derby (EmbeddddydScape/Derby (Server)
DB2 (AS/400 Toolbox for Java JDBC Driver)
DB2 7/8 DB2 (App Driver)

DB2 (Net Driver)

HSQLDB (In-process)
HSQLDB (Server)

IBM Informix (Client)
IBM Informix (Server)

HSQLDB 1.61-1.8

IBM Informix
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MS SQL Server 2000

MS SQL Server (DataDirect SequeLink Driver)
MS SQL Server (JSQL Driver)

MS SQL Server (JTURBO Driver)

MS SQL Server (Microsoft Driver)

MS SQL Server (WebLogic Connect Driver)
MS SQL Server (WebSphere Connect Driver)
MS SQL Server (jTDS Driver)

MySQL 3/4 MySQL (Connector/J Driver)

Oracle Oracle (DataDirect SequelLink Driver)
Oracle 8i Oracle8i (THIN JDBC Driver)

Oracle 9i Oracle9i

PostgreSQL PostgreSQL

Sybase Adaptive Server Enterprise 12.5

Sybase Adaptive Server Enterprise (jConnect Driver)
Sybase Adaptive Server Enterprise (JDS Driver)

Sybase SQL Anywhere 9

Sybase SQL Anywhere (jCdribecer)

Table 12.3

Table shows the Supported Database and theirveliET Drivers.

Database Name

.NET Drivers Name

DB2 7/8 DB2 (DB2 UDB for iSeries .NET Data Prowijle

MS SQL Server 2000 MS SQL Server

MySQL 3/4 MySQL (MySQL Connector/Net 1.0)

Oracle Oracle (NET Framework_Data Provider)
Oracle (Oracle Data Provider for .NET)

PostgreSQL Postgre (Npgsql)

Supporting Multiple Database

Table 12.4

As multiple databases are supported and you areed to configure multiple database settings, theag be differences in

the data type supported by these databases.

Assigning Data Types from Multiple Database

You are allowed to specify the data type of theigoi in the database by using the drop-down mefitypé in theColumn
Specificationdialog box. By default, a list of pre-defined datpes which is general to all databases is prakide

Type
Length:

Check constraint:
Diocumentation:

[FHTML B

nteger

-

bigint
binzry
bt
blob
he
hax(1)
clob

.
.

date

i

Figure 12.24 - Pre-defined data types
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You are also allowed to assign a data type whictatabase-specific.

1. Place a check mark beside the desired databaseDatabase Configurationdialog box.

& Database Configuration

Language : |Java

[ @ 1¢ysal |

53 [] M3 3QL Server
5 [ Oracle

= [ Hs0L

Figure 12.25 - Select database

The database-specific data types will be autorrgtiadded to the list.

2. Select the database-specific data types from tge-down menu. For example, data type, tinyint scffc to
MySQL database.

Tupe: int £
Length: tirestamp -~
tinyhlob
Check constraint: tinyint(l)
tyrieact
Documentation: y‘he
varbinary
[VIHTML B [T \anchar
[ear hd

Figure 12.26 - Database-specific data types

j If you have checked multiple databases inDhgabase Configurationdialog box, all data types supported
by these databases will be added as an optiohdalrop-down menu.

Porting to Other Database

The generated persistent code, which maps togerkltdatabase tables, is capable of manipulatifigrdint databases. By
default, the persistent code works with the datalcasfigured as default connection. On the othedhgou are allowed to
port the persistent code to work with other databdwy adding a few lines of code.

JDBCSettings setting = new JDBCSettings();
JDBCConnectionSetting connectionSetting =
setting.getDefaultJDBCConnectionSetting( JDBCSettings_Constant  );

The JDBCSettings Constant is the constant for JDBC settings. Modify it by torresponding constant value stated in the
following table.

Table shows the constant for JDBC Settings foed#ffit database.

Database Constant for JDBC Settings
MySQL JDBCSettings.DBTYPE_MY_SQL
HSQLDB JDBCSettings.DBTYPE_HSQL
MY SQL Server JDBCSettings.DBTYPE_MS_SQL
Oracle JDBCSettings.DBTYPE_ORACLE
Sybase ASE JDBCSettings.DBTYPE_SYBASE
Sybase SQL Anywhere JDBCSettings.DBTYPE_SYBASE_AWNYERE

Table 12.5

:’ Porting to Database is only supported in Java ptoje
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Example:

JDECSettings setting

By default, the persistent code

= new JDBC3ettings(]; ~ works with the defimlt database.

~ However, sou can port to another
\\ database by adding these lines of

JDECCOnnectionSetting connectiondetting cade to the place that is hefore the

first time you query an instance of

= setting.getDefaultJDBECConnectionSetting Persistent Manager,

[JDECSettings . DETYPE HSQL) :

StorePersistentManager

.SetdJDBCConnectionlietting (connectiondetting) 7

Figure 12.27 - Example for using JDBCSettings constant

After adding these lines of code, the default dasabconnection will be replaced by the databassfigzeby the
JDBCSettings Constant.

Displaying Data Type based on Default Database

As SDE provides a visual data modeling of the dageldepicted by the Entity Relationship DiagramBERou are allowed
to enable and disable the display of data typedtuwmns of the entities in the ERD. Since the défdatabase is configured in
the working environment, the data type will be thgpd according to the data type supported by d#fault database.

To display the data type for columns of entitiethie ERD:

1. Right-click on the background of the ERD, sel8hbw Column Types

vt ’
+CustomerlD Copy SOL 3
CustomeMame

Address Synchronize to Class Diagram

ContadtF hene Synchronize to EJB Diagram
Email

Shaow Calumn Types

Column Constraints Presentation Option »

Figure 12.28 - To show the column types

The data type for columns is displayed.

+CustomeriD : integer(10)
CustomerName : varchar{255)

Address: varchan255)
ContactPhone : varchar(255)
Email : varchan255)

Figure 12.29 - Entity with column types

j If the default database connection is changedjate types for all columns will be changed with
respect to the new database connection automaticall

Example:

There is an entity, Customer in the ERD. Modify tlefault database connection from MySQL to Oratle data types will be
changed automatically.

Customerilame : varchar(255)

Address vurdnar(zsf;) . Aé‘dl’esm"-w}d.fsi’a{ﬁsi .
ContsctPhone‘:_wrcharQSS) ContactPhone : varchar2{255)
Em ail : varchan255) Email : varchar2{255)

Figure 12.30 - Modify the data type
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Chapter 13 - Using ORM Wizard

An ORM Wizard is provided to you to generate péesiscode and/or database either from databasss, diagram or entity
relationship diagrams. This chapter shows you loactivate the ORM Wizard and generate code am#@mbase by one of
the three options provided by wizard.

In this chapter:

* Introduction

» Generating Code from Database

» Generating Code and Database from ERD

» Generating Code and Database from Class Diagram

Introduction

Mapping objects to relational database is a coratdit and error pound task in the development. §asa bridge between
object model, data model and relational databasemiappings between these models are automated. fApa these
mappings, the mapping between object models argispemnt code is also supported. Hence, the peansistele can thus map
to the relational database.

The synchronization between persistent code, objedel, data model and relational is supportedciwheduces the
development time for handling these tedious prognarg jobs between them. Moreover, your documentalivays keep up-
to-date. To support synchronization in-betweeniptnst code and relational database, you are afldwgenerate database
and persistent code for your development project.

An ORM Wizard for the generation of persistent cadd database. The wizard provides you with thpgm®s:

1. Generate Code from Database
2. Generate Code and Database from Entity Relationshipiagram (ERD).
3. Generate Code and Database from Class Diagram

To activate the Wizard:

1. Onthe menu, clicodeling > ORM > Wizards....

WELEEN Run  ‘Window  Help
ERiUrload SDE-EC 0 N WP S
Application Options. ..

Auto Synchronization
Report »

Pro]ect Publisher...

ygEd\t Stereotypes...
Configure Requirement Enumerations. ..
DUSB Case Scheduling...

EJE 3 [ g

%Instant Reverse... @ Database Configuration. ..

Instant Generator ' T Reverse Database. ..

Figure 13.1 - To start the ORM Wizard

For other SDE:
SDE Method
SDE for JBuilder On the menu, clidlools > Modeling > ORM > Wizards...
SDE for NetBeans On the menu, clidilodeling > ORM > Wizards....
SDE for IntelliJ IDEA On the menu, clidodeling > ORM > Wizards....
SDE for JDeveloper On the menu, clidlodel > ORM > Wizards....
SDE for WebLogic Workshop On the menu, clidibdeling > ORM > Wizards....

Table 13.1
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2. A Wizard Welcome Page will be shown, seleahguageof the code to be generated from the drop-downunen
eitherJava or C#.

& Welcome Page |£I

:- from Database

(3 Generate Code and Database from ERD

(3 Generate Code and Database from Class Diagram

. Des:ription 3

Thiz wizard will help wou zenerate object'relationship mapping (ORM) code from
database tables.

T will be asked to provide information for datebase conmection, sslect database
tables, and define details of genersted classes,

Upon completion, entity relationship diagram and class diagram will be added o your
project, source code and wquited resources will be generated to the selected folder.

Click Next to continue.

Figure 13.2 - Select the programming language

3. Select one of the wizard options, and then dNelkt to proceed.

& Welcome Page |£I

Language ;. Java &
Wizands

(3 Generate Code and Database from ERD

(3 Generate Code and Database from Class Diagram

5 Des:ription 3

Thiz wizard will help wou zenerate object'relationship mapping (ORM) code from
database tables.

T will be asked to provide information for datebase conmection, sslect database
tables, and define details of genersted classes,

Upon completion, entity relationship diagram and class diagram will be added o your
project, source code and wquited resources will be generated to the selected folder.

Click Next to continue.

Figure 13.3 - Select the generate options
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Generating Code from Database

Figure 13.4 - The workflow of generate code from database

Upon selecting the option f@enerate Code from Databasethe wizard helps you generate persistent code database
tables according to the requirements you specifisalighout the wizard.

Follow the steps of th&enerate Code From Databas&izard:

1. Database Configuration
For Java Language selected

£+ Generate Code From Database - Database Configuration

Database Setting

Diiver file : ‘

2]
Diiver : ‘MySQL {Comector] Driver) v |
Connection TRL ; ‘ jdbe mrsglidf<host_name>=port_numbersf<database_name = |
Usex: ‘ﬁ |£assword:|| |
Enging; (&) Defanlt () InnoDE {with constraint) () MyISAM
et az defanlt
-Datahase Diriver Description

ySOL (Connector Driver i

MySOL Connectord) is an implementation of Sun's JBC 2.0 API far the MySQL
relational database server. It strives te canform as mush as possible to the JDBC
APl as spesified by JavaSeft It is known to woik with many third-party predusts,
including Application Servers (Apache Tomeat, JBess, Weblagic, IBM
WiebSphere), Objest Relational Mapping Tools (Hibemate, Apache
Obj tionalBridge, CocoBase, Koda), T

Borland JBuilder, IBM WebSphere Studio)

(Eclipse,

Driverfile: The jar, .zip or.classfile that contains the JDBC driver

hitp:#fdew. mysql.comsdownloads’
Specify the location of the JDBC data provider

Downlaad link:
Connection URL:
<host_names:

The IF addrezs orthe demain name of the database server %

[ < Back ”_ Mext = H Cancel

X

Figure 13.5 - Database Configuration for Java

You are asked to define the database configurafefer to the descriptions in the Getting Startét w

Object-Relational Mappinghapter for information chapter for information loow to configure the database
Database Configuration for Java Projsettion.
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¢ For C# Language selected

£ Generate Code From Database - Database Configuration

Database Setting

Dreiver il |[ i -]
Adapbriie: | |[ i -]
Connection string : | me= Nser ID=<usermame> Fassword=<password » Chardet=<charset> \
Drriver [ MSQL (MySQL Comnestoriet 1.0) v[*]

Set o defoult

[ < Back ]L_ﬂexh ][ Cancel ]

Figure 13.6 - Database Configuration for C#

You are asked to define the database configurafefer to the descriptions in the Getting Startéth w
Object-Relational Mappinghapter for information on how to configure theéatemse in the Database

Configuration for .Net Projectection.

2. Selecting Tables

£ Generate Code From Database - Selecting Tables

Selecting Tables
Na. of table(s) found : 4
Lvailable Tables

3

lll\‘

[ < Back ]L_ﬂexh ][ Cancel ]

Figure 13.7 - Select the Tables
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The database is connected based on your optidhe revious database configuration option paneafirdhtabase
tables are reversed. You are asked to select tabake tables which you want to generate persisiasd to
manipulate those tables. By default, all the dataliables are selected for the generation of doolersin the list of
Selected TablesYou can deselect the table by using the listutfdns between the list éfvailable Tablesand
Selected Tables

. Add Selected

Add the selected table froAwvailable Tablesto Selected Tables

. Remove Selected

Remove the selected table fr@vlected Tableto Available Tables

Add All

Add all tables fromAvailable Tablesto Selected Tables

. Remove All

Remove all tables frorBelected Tabledo Available Tables

Class Details Configuration

£ Generate Code From Database - Class Details Configuration [3_<|

Class Details Configuration
Package : I
Table Class
customer Customer
ol exling OrdeiLine
product Froduct
purchazeorder FurchamOrder
Class Details
Associations
Role Hame Navigable
Attributes
Column Name Attribute Hame
Custom Code Style
[ <Buk |[ Hextr ][ Coneel

Figure 13.8 - Class Detail Configuration
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After selecting tables, you will be directed to las3 Details Configuration pane. You are askeckfind the Class
Detall for generating code. The persistent claggiéde generated based on the information defimex. You can
edit the class details by double-clicking the field

» Package

Enter the package name. A package will be creatstbte the generated persistent code. If the packa
name was not defined, you will be prompted by #odi®ox warning you the classes will be generated i
default package.

& Object Relational Mapping

3/ Classes will be generated in default package, Are vou sure?

Figure 13.9 - Confirm generate code in default package

« Class

You can edit the class name which will be usechasiame of the generated persistent code for a
corresponding table.

Figure 13.10 - Mapping classes

e Associations

You can edit the role name for a reference in thesc

Azsocigtions Azzociations

| Role Mame Mavigable | iRu:uIe Mame Mavigakle

() ey
| | T
| |

Figure 13.11 - Mapping association

furchs

You can deselect navigable for an association thatithe reference for the target role will notchbeated.

Azsociations

ERD|E Marne Mavigable
&

Figure 13.12 - Edit the navigable of association

o Attributes

You can edit the attribute name representing thenwo of the table.

Calurmn Mame Aktribuke Mame Colurnn Mame Aktribuke Mame
ustomerIh " |___’ ustI0 ”
CustomerMare _ustomeriame M Customettarne _ustomeriame W

Figure 13.13 - Mapping attributes
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e Custom Code Style

Click[ L 5 S ]button,Custom Code Style Settinglialog box will be displayed. You can modify
the prefix or suffix of theClass Attribute andRole Name

& Custom Code Style Setting E]

Custom Code Style
Type:
PrefixfSuffix : ‘Preﬁx v‘
@) Add
() Remove | ‘
Scope ! ‘AII £ ‘

Figure 13.14 - Customer Code Style Setting dialog

For theType, select the type of Class detail, either Clastjlitte or Role Name (PK) that you want to
apply code style.

For thePrefix/Suffix, select either Prefix or Suffix to be added or oged.

For theAdd/Remove option select the option for the action of code styleecapplied.

For theTextbox, enter the word for either prefix or suffix.

For theScope select the scope of the code style to be appdieeither All or Selected.

Table shows the result of applying Code Style.

Code Style Before Applying After Applying
Add Prefix (E.g. pre_) ltem pre_ltem
Remove Prefix (E.g. pre_) pre_ltem ltem
Add Suffix (E.g. _suf) ltem Item_suf
Remove (E.g. _suf) Iltem_suf Item
Table 13.2

4. Generate Code
e For Java Language selected

&+ Generate Code From Database - Generate Code @

Generate Code

Diefanlt Order Collection Tywpe i_L_1.S1

£

Defaplt Un-Order Collection Type @ |Set

1555 s |5 |

Override 1oString Methad : D Onty

-
Erio: Handling s [ Retum falsehmal o]
Lazy Initialization
Assopiation Bandling : [ Smart v |
Persistent AF1 ; Factory Class v|E
[] Generate Criteria
Samples Seripts
Sanple [ At File
[ Servlet Sample []Batch
[] Java Berver Page (JSF) [ Shell Seript
[ =Buok [ Fmism ][ Comcel

Figure 13.15 - Generate Java Code Setting

You are asked to specify the code details. Forrin&tion, refer to the description of Configuringdeo
Generation Setting for Jagction in the Implementatiahapter.
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e For C# Language selected

%= Generate Code From Database - Generate Code &I

Generate Code

Diefault Order Collection Tyvpe | List w |

Diefanlt Tn-Onder Collection Type © |Set LV |

Override todtring Mathnd : | ID Only v

Exror Hanidling ; | Retumn falseinull v|

Lazy Inthialization

Assopiation Hendling - | St v|E

Persistent AP] ¢ | Bastory Class v |@

] Generste Criteria

C# Azmembly Name | ShoppingCart |

Compile to DLL
NET Framevwork Ditectory ; | CAWINDO WeMicrosoft NET\Frameworkh iC]

Sample
Bample
C# Project File

[ < Back ][ Finish ][ Cancel ]

Figure 13.16 - Generate Code Setting for C#

You are asked to specify the code details. Forrin&tion, refer to the description of Configuringdeo
Generation Setting for Cdection in the Implementatiarhapter.

5. Click Finish, theGenerate ORM Code/Databaselialog box appears showing the progress of codergéon. Click
Closewhen the generation is complete.

& Generate ORM Code/Database

Finish

[ Elose Dislog when Finished progres<

Figure 13.17 - Generate ORM Code/Database dialog

A class diagram and an entity relationship diagvalnbe generated automatically and added to yoajget. The
generated persistent code and required resourtiésevgienerated to the specified output path.
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Generating Code and Database from ERD

Figure 13.18 - Generate code and database from ERD

Upon selecting the option for Generate Code andtizse from ERD, the wizard helps you generategtergicode and
database from ERD with respect to the requiremgnisspecified throughout the wizard.

Take the following ERD as an example:

BelongTo Ccnsislsq‘f 7

F‘IacesT CreredBy
|
'
|
|
|
|

Lz

PlacedBy Ol'dersJ_

Figure 13.19 - Entity Relationship Diagram (ERD)
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Follow the steps of the Generate Code and Datdfrase ERD wizard:

1. Class Details Configuration

&+ Generate Code and Datahase From ERD - Class Details Configuration |§I

Class Details Configuration
Package : I |
Class Details
Bzsociations
Role Name Navigable
BelongTo |
Orders |
Attributes :
Column Name Attribute Name
ID Jis) A
OrderCity Cind ety =
Subiotal Subtotal E:
Colwimn Colwmn b
Custom Code Style
[ +Buk |[ Hetr |[ Concel

Figure 13.20 - Class Details Configuration

You are asked to define the Class Details for gairgy code. The persistent classes will be gertzdased on the

information defined here. You can edit the clagsitteby double-clicking the field.

» Package

Enter the package name. A package will be creatstbte the generated persistent code. If the packa
name was not defined, you will be prompted by #odi®ox warning you the classes will be generated i

default package.

& Object Relational Mapping

\:.,/ Classes willbe generated in default package. Are you sure?

Figure 13.21 - Confirm generate code in default package

e Class

You can edit the class name which will be usechasiame of the generated persistent code for a
corresponding table.

Figure 13.22 - Mapping classes
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Associations

You can edit the role name for a reference in tassc

Chapter 13 — Using ORM Wizard

Mavigakle

Azzocistions Azzocistions
| Rale Mame Mavigakle | |Rale Mame
! ) frdery
| | 1

Figure 13.23 - Mapping associations

You can deselect navigable for an association thuatthe reference for the target role will notcheated.

Azzociations

?RDlE Mame

arder

Mavigable

r
% |

Figure 13.34 - Select the navigable of associations

Attributes

You can edit the attribute name representing thenwo of the table.

Column Mame

Attribute Mame

ustarmerD

CustomerMame

Custom Code Style

CusktomerMame

Colurmn Mame

Attribute Mame

uskID A

CustornerMame

CuskomerMame W

Figure 13.35 - Mapping attributes

Click[ L 5 S ]button, Custom Code Style Setting dialog box wélldisplayed. You can modify
the prefix or suffix of the Class, Attribute andIBdName.

& Custom Code Style Setting @

Custom Code Skyle

PrefixiSuffix : ‘Pref\x

"]

(&) Add

() Remave |

Scope ! ‘AII

"]

Figure 13.36 - Custom Code Style Setting dialog

For theType, select the type of Class detail, either Clastjlitte or Role Name (PK) that you want to

apply code style.

For thePrefix/Suffix, select either Prefix or Suffix to be added or oged.
For theAdd/Removeoption, select the option for the action of cotigesto be applied.
For theTextbox, enter the word for either prefix or suffix.
For theScope select the scope of the code style to be appdieeither All or Selected.

Table shows the result of applying Code Style.

Code Style Before Applying After Applying
Add Prefix (E.g. pre_) ltem pre_ltem
Remove Prefix (E.g. pre_) pre_ltem ltem
Add Suffix (E.g. _suf) ltem ltem_suf
Remove (E.g. _suf) Iltem_suf Item
Table 13.3
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2. Database Configuration
e For Java Language selected

&= Generate Code and Datahase From ERD - Database Confignration |§I

Datahase Configuration

Generate DDL
Chinte S0L Tdentifier: iﬁum ¥ |
Connection : iJDEIC w |
ILEC
Use connection poal
Diatabase Setting
Disiver file : 0L sy l-connector-java-3 0.15- ga-bin jar i’ & v]
Ditivar. MySQL (Comector!? Diriver) v |
|
Connection TRL : | jdbe momglishoppingdb |
Tger : | root |£assword z ‘ |
Engine () Defanlt (5 InnoDB {with constraint) () MyISAM
[¥] Bet as defanlt
~Database Drrver Description i
“M\rSQL(Connector.U Drriver) %”

(B ] (e [ o ]

Figure 13.37 - Database configuration for Java

You are asked to define the database configurafefer to the descriptions in the Getting Startéth w
Object-Relational Mappinghapter for information on how to configure theéatemse in the Database

Configuration for Java Projesection.

For C# Language selected

£+ Generate Code and Database From ERD - Database Confignration |§I

Database Configuration

[ Export to Database

Generate DDL
Chaote 20L Identifier: |Auiu ~ |
JTDEC

Dratabase Setting

Driver fils : <<My30L ConnectorMet 1.0.4== " & v]
Adapter file - <<M3yE0L Connectorl 2.1.105 " I -]
Connection sting ; i Database=shoppingd b User [D=root |

Driver [MySQL MySQL Comnectorlet 1.0) v |
Setas default

[ < Back ]L_blext> ][ Cancel

Figure 13.38 - Database configuration for C#

You are asked to define the database configurafefer to the descriptions in the Getting Startéth w
Object-Relational Mappinghapter for information on how to configure theéatemse in the Database

Configuration for .Net Projectection.
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3. Generate Code

» For Java Language selected

Generate Code
Diefault Order Collection Type

& Generate Code and Database From ERD - Generate Code |§I

|L131 v|

Defaplt Un-Order Collection Type @ |Set w |

Orverride toString Method :
Error Handling :

Lazy Initialization
Association Handling :
Persistent AT ©

[] Generate Criteria

Samples
Semple
[ Servlet Sample

[] Java Berver Page (JSF)

|ID Only v|

| Retomn falseinull v

|S1mrt v|@

|Facmry Claz w |

“Seripts
[ Ant File
[]Batch
[ Shell Seript

[ =Buk ][ Fwin ][ Comeel |

Figure 13.39 - Generate code options for Java

You are asked to specify the code details. Forin&tion, refer to the description of Configuringdeo
Generation Setting for Jagction in the Implementatiahapter.

» For C# Language selected

Generate Code

# Generate Code and Database From ERD - Generate Code @

Default Order Collection Type | List v_|
Default Tn-Order Collection Type © |Set w |
Override toString Method - [t Ouy v |
Exror Haniling : | Retumn false/null v
Lazy Initislization
Bzsnciation Handling : | Bmnart E¥S |§r
Persistent 4P] : | Factory Class v |iﬂ
[[] Generste Criteria
C# Agsembly Name © | ShoppingCart |
Compile to DLL
WET Framework Ditectory : | CAWINDO WaMicrosoft NET\Frameworkh i[:]
Sample
Sample
C# Project File

[ =Bk |[ Fmismn ][ Comoel

Figure 13.40 - Generate code options for C#

You are asked to specify the code details. Forrin&tion, refer to the description of Configuringdeo
Generation Setting for Cdection in the Implementatiarhapter.

13-14



SDE User's Guide (Part 2, for ORM) Chapter 13 — Using ORM Wizard

4. Click Finish, theGenerate ORM Code/Databaselialog box appears showing the progress of codergéon. Click
Closewhen the generation is complete.

& Generate ORM Code/Database E]

Finish

[ Elose Dislog when Finished progres<

Figure 13.41 - Generate ORM Code/Database dialog

A class diagram will be generated automatically added to your project. The generated persistat# aod required

resources will be generated to the specified oygpth and the generated database will be set i tepecified
database configuration.

Generating Code and Database from Class Diagram

Figure 13.42 -Generate Code and Database from Class Diagram

Upon selecting the option for Generate Code froas€Diagram, the wizard helps you generate pensistele and database
from class diagram with respect to the requiremgotsspecified throughout the wizard.

Take the following class diagram as an example:

[ ]

shoppingcart

ConsistsOf Belong...

JerecBy

Figure 13.43 - Class Diagram
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Follow the steps of the Generate Code and DatdbaseClass Diagram wizard:

13-16

1. Selecting Classes

&+ Generate Code and Databace from Clase Diagram - Selecting Classzes

Selecting Classes

Hon Persictable Classes Persistable Classes
< [T untitled. = 7] ntitled
= shoppingeart
- ol erling
e purchazeorder
i Product
..... Customer
[ +Buk |[ Hetr ][ Concel

Figure 13.44 - Select the ORM Persistable Classes

You are asked to select the classes on the clagsadh which you want to generate persistent ctagsanipulate
persistent data. By default, all the classes stgped as ORM-Persistable on the class diagramedeetsd for the
generation of code and database shown in theflResistable Classes. You can deselect the pavestlasses by
using the list of buttons between the list of Nandistable Classes and Persistable Classes.

. Add Selected

Add the selected class from Non Persistable Clasdesrsistable Classes.

. Remove Selected

Remove the selected class from Persistable Clés$ésn Persistable Classes.

Add All

Add all classes from Non Persistable Classes tsiftable Classes.

. Remove All

Remove all classes from Persistable Classes toPdosistable Classes.

For the classes shown in the list of Persistalbdes<&s, they will be stereotyped as ORM-

Iﬂ Persistable on the class diagram after the wizafidished. Meanwhile, for the classes
shown in the list of Non Persistable Classes, thi#lynot be stereotyped on the class
diagram after the wizard is finished.



SDE User's Guide (Part 2, for ORM) Chapter 13 — Using ORM Wizard

2. Select Primary Key

& Generate Code and Databace from Clase Diagram - Select Primary Kew r?l

Select Primary Key
Select primary key:
Class Frimary Key
Onderline |Aute Geperse

TnitPrice

L Mot Gemerat:
Aty Semerais

[ Eesetall to Auto Generate ] [ Resetall to Do Not Generate J

B ] (e [ G ]

Figure 13.45 - Sdlect the primary key

You are asked to select the primary key for eaahscbeing mapped to data model and relational as¢alyou can
either select an attribute as the primary key b8[RE generate the primary key automatically bypgishe drop-down
menu. For more information, refer to the descriptid Mapping Primary kein the section of Mapping an Object
Model to a Data Modeah the Object Modethapter.

3. Table Details Configuration

£+ Generate Code and Database from Class Diagram - Table Details Configuration

Table Details Configuration
Table Class
Orderline Orderdine
Furchaszorder Furchaseorder
Froduct Froduct
Customer Customer
Tahle Detail
Columns ;
Attribute Neme Column Name Remarks
| \
Custom Code Stvle
[ < Back ] ﬂexh ] [ Cancel ]

Figure 13.46 - Table Details Configuration

You are asked to define the Table Details for gatirey database and code. The database and petrsisteses will
be generated based on the information defined Nene can edit the table details by double-clickihg field.
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Package

Enter the package name. A package will be creatstbte the generated persistent code. If the gacka
name was not defined, you will be prompted by dodi®ox warning you the classes will be generated i
default package.

& Object Relational Mapping

‘:.,/ Classes will be generated in default package, Are vou sure?

Figure 13.47 - Confirm generate classes in default package

Table
You can edit the table name which will be usedchasname of the generated database table.
Columns

You can edit the column name represented by tles.cla

Atkribute Mame Colurnn Mame Rematks E’ Attribute Mame Column Mame Remarks
ProductID ProductID PE. ProductID ProductID P

Producthame Producthame Description| ||

Figure 13.48 - Mapping columns

Custom Code Style

CIick[ ElTE el el 15 ]button, Custom Code Style Setting dialog box wélldisplayed. You can modify
the prefix or suffix of the Table, Column, Primdggy and Foreign Key.

Custom Code Style
Type: .
PrefiziSuffix : | Prefix -

@) Add

() Remove:

Sope ! All w

Figure 13.49 - Custom Code Style Setting

For theType, select the type of Table detail, either Tabldu@m, Primary Key or Foreign Key that you
want to apply code style.

For thePrefix/Suffix, select either Prefix or Suffix to be added or oged.

For theAdd/Removeoption, select the option for the action of cotidesto be applied.

For theTextbox, enter the word for either prefix or suffix.

For theScope select the scope of the code style to be appdieeither All or Selected.

Table shows the result of applying Code Style.

Code Style Before Applying After Applying
Add Prefix (E.g. pre_) Item pre_ltem
Remove Prefix (E.g. pre_) pre_ltem ltem
Add Suffix (E.g. _suf) Item Item_suf
Remove (E.g. _suf) Item_suf Item
Table 13.4
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4. Database Configuration
e For Java Language selected

& Generate Code and Database from Clase Diagram - Database Configuration E]

Datahase Configuration

Generate DDL
Chinte S0L Tdentifier: iﬁum ¥ |
Connection : iJDEIC w |
ILEC
Use connection poal
Diatabase Setting
Disiver file : 0L sy l-connector-java-3 0.15- ga-bin jar i’ & v]
Ditivar. MySQL (Comector!? Diriver) v |
|
Connection TRL : | jdbe momglishoppingdb |
Tger : | root |£assword z ‘ |
Engine () Defanlt (5 InnoDB {with constraint) () MyISAM
[¥] Bet as defanlt
~Database Drrver Description i
“M\rSQL(Connector.U Drriver) %”

(B ] (e [ o ]

Figure 13.50 - Database Configuration for Java

You are asked to define the database configurafefer to the descriptions in the Getting Startéth w
Object-Relational Mappinghapter for information on how to configure theéatemse in the Database

Configuration for Java Projesection

For C# Language selected

& Generate Code and Database from Class Diagram - Database Configuration

Database Configuration
[ Export to Database

Generate DDL
Chaote 20L Identifier: |Auiu ~ |
JTDEC

Dratabase Setting

Driver fils : <<My30L ConnectorMet 1.0.4== " & v]
Adapter file - <<M3yE0L Connectorl 2.1.105 " I -]
Connection sting ; i Database=shoppingd b User [D=root |
Driver [MySQL MySQL Comnectorlet 1.0) v |
Setas default

[ < Back ]L_blext> ][ Cancel

Figure 13.51 - Database configuration for C#

You are asked to define the database configurafefer to the descriptions in the Getting Startéth w
Object-Relational Mappinghapter for information on how to configure theéatemse in the Database

Configuration for .Net Projectection.
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5. Generate Code

For Java Language selected

&+ Generate Code and Database from Class Diagram - Generate Code |§I

Generate Code
Diefanlt Oxder Collection Type : iList W |
Default Un-Order Collection Type : :Set v|
Override tostring Methad © 1D Onty v
Error Handling : iRetu.m falselnull ~ |
Lazy Initialization
Assoistion Handling : | Smert v |
Persistent APT : l Faclory Class v|E
[] Generate Criteria
Samples Soripts
Sample [[] AntFile
[] Servlet Sample [ Batch
[] Jawa Server Page (JSE) [ Shell Seript
[ =Buok [ Fmism ][ Comcel

Figure 13.52 - Generate code options for Java

You are asked to specify the code details. Forrin&tion, refer to the description of Configuringdeo

Generation Setting for Jagction in the Implementatiahapter.

For C# Language selected

&+ Generate Code and Database from Class Diagram - Generate Code |§I

Generate Code
Diefanlt Oxder Collection Type : iList W |
Default Un-Order Collection Type : :Set v|
Overtide totring Method : 1D Onty v
Error Handling : iRetu.m falselnull ~ |
Lazy Initialization
Assoistion Handling : | Smert w |@
Persistent APT : l Faclory Class ~ |E[
[] Generate Criteria
C# Lsseibly Nams - | $hoppingCart |
Compils o DLL
NET Framewark Directory : | CAWINDOWS Microsoft NE T\Framewort |[_]
Sample
Sample

C# Project File

[ =Buok [ Fmism ][ Comcel

Figure 13.53 - Generate code options for C#

You are asked to specify the code details. Forin&tion, refer to the description of Configuringdeo

Generation Setting for Céection in the Implementatiarhapter.

Wizard for Generate Code and Database from Claasgr&in option provides an option
\ﬂ of generating code to you. By default, the Genetatge option is selected. If you do not

want to generate code from class diagram, pleasslats the Generate Code option. In

this case, only database will be generated whilgigtent code will not be generated.
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7. Click Finish, theGenerate ORM Code/Databaselialog box appears showing the progress of codergéon. Click
Closewhen the generation is complete.

& Generate ORM Code/Database E]

Finish

[[]Elose Dislog when Finished progres<

Figure 13.54 - Generate ORM Code/Database dialog

An entity relationship diagram will be generatedoauatically and added to your project. The generagrsistent

code and required resources will be generatecetsyibcified output path and the generated datatiidm®e set up to
the specified database configuration.
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Chapter 14 - Object Model

Smart Development Environment (SDE) provides y@isaal modeling environment for the object modehofapplication.
This chapter shows you how to depict the objectetoly using a Class Diagram or an EJB diagrandasdribes how the
object model maps to the data model.

In this chapter:

* Introduction

» Creating Object Model

»  Mapping Object Model to Data Model

» Creating Enterprise JavaBeans Model

* Mapping Enterprise JavaBeans Model to Data Model

Introduction

An object is a self-contained entity with well-dedd characteristics and behaviors while the chariatits and behaviors are
represented by attributes and operations respéctifkelass is a generic definition for a set ahsar objects. Hence, an
object is an instance of a class.

An object model provides a static conceptual viéwroapplication. It shows the key components (cisjeand their
relationships (associations) within the applicatystem. Two types of object models are suppoded;is simply called
object models referring to the object model forgyating the Java model API and .NET model API wiiike other called
Enterprise JavaBeans model which is used to genthatEnterprise JavaBeans. The main differencedsst these two
models is the capability of building a remote amsiributed application.

A visual modeling for object models is providedt naly for creating a new object model, but alsotfansforming from a
data model. As object-relational mapping is aut@uathe database, code and persistent layer cgartegated, which in turn
streamlines the model-code-deploy software devedmpiprocess.

For visual modeling for Enterprise JavaBeans mogrl,are allowed to create a new Enterprise JavaBem@del by using
EJB Diagram. Synchronizing a data model to EntegpdavaBeans model is also supported in SDE.

Object Models

A class diagram can be used to describe the olgectslasses inside a system and the relationbbipsgeen them; and thus, a
class diagram is also known as an object model.class diagram identifies the high-level entiti€she system. The class
diagram truly conforms to a complete UML 2.0.

The following section describes how you can degitbbject model using the class diagram. The saf@othe generation of
persistent code based on the object model willriedl described in ORM-Persistable Claffdmplementatiorchapter.

Creating a Class Diagram

You are provided with two ways to create a Classgtam:

1. Drawing a Class Diagram
2. Synchronizing from a Data Model to an Object Model
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Drawing a Class Diagram

1. You can create a new class diagram in one of tiee tivays:
* Onthe menu, clickile > New Diagram > New Class Diagram

& UML Modeling - Eclipse SDK
BN Edit Source  Refactor  Mavigate Search  Project Modeling Rum window  Help

Mew Ale+shift+r ¥ P B -
Mew Diagram W Class
Open File... @ Mews se Case Diagram

Figure 14.1 - Create a new Class Diagram

e On theDiagram Navigator, right-click Class Diagram > New Class Diagram

c

OE-Ré-» -

"¥@ Diagram Mavigator X

[T7]SDE_EE_User's_Guide
133] Use Case Diagram
-} Sequence Diag L2 il — ! k
{9 Communicatic Mew Diagrarn...
{_j State Machine
-] Activity Diagra
-] Component Di B3 collapse
{1 Deployment Di ;:'j\‘ Expand
(1] Package Diagram

Figure 14.2 - Create Class Diagram by click on Diagram Navigator

J,Q Sort Class Diagram by name

* On the toolbar, click thBlew Class Diagramicon.

A new class diagram pane is displayed.

Creating a new Class element to the Class Diagram

1. On the diagram toolbar, click tti@assshape icon.

W [’i} | -] <defaul package=>| -,
'y

%, Tools =] . .

— roduct

[} ceee | W

= -PE@_dl_.nc=N§h't=: String

FUnitP fice ; double
“— Generalization = 2 i

#Y2 Usage

Figure 14.3 - Create a Class

2. Click a location in the diagram pane.
An icon representing the class element is addédetaiagram.

3. Type in a name for th€lasselement.
* You can edit the name by double-clicking the namleyopressing th&2 button.

Creating a new ORM-Persistable Class element to the Class Diagram

ORM-Persistable class is capable of manipulatiegptérsistent data with the relational databasess€added to the class
diagram can be stereotyped as ORM Persistable nipaiate the database. For information on how &r#p the stereotype
of a class, refer to Setting Stereotypes of clagsbs ORM Pesistabkection.
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There is an alternative way to add the ORM-Pelsistelass easily.

1. On the diagram toolbar, click the drop down buttert to Class shape icon, a pop-up menu shows.

W l':;} | & <default package: | -
'y
%, Tools =
B Class S <<ORM Persigtable>
] Product
TR b |-Producelame ; String
4— Generalization = Ietersoniniis
#U2 Usage

Figure 14.4 - Drop down button next to Class shape icon

2. Select ORM-Persistable Class from the pop-up menu.

W l':J ‘ ¥ <default package= | ..
'y
%, Tools =]
T s <<ORM Persistables>
(H] Class Product
=] Class - -ProductiD :int
oS y [-Producelame; String
Inketfees Unitp rice : dauble
ﬁ Enurmer ation

8 Primitive
58 ORM-Persistable Class
L;'; Entity Bean k

e |

Figure 14.5 - Create ORM-Persistable Class

3. Click a location in the diagram pane.

A class shape icon which is marked with <<ORM Rakile>> is added to the diagram.

4. Type a name for the ORM-Persistable Class.
* You can edit the name by double-clicking the namleygpressing th&2 button.

Modifying the Class Specification

A class specification displays the class propegiasrelationships..
You can display the Class Specification in oneheftivo ways:

Click on a class, click th®pen Specificationresource located at the top-right corner of tlas<l

(L

t

Open Specification

-ID
-OrderGty : int
-Subtatal © double

Figure 14.6 - To open specification
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» Right-click the class element, cli€pen Specification

Class Specificationdialog box is displayed, you can modify class rtips and relationships.

£~ Class Specification @

Stersotypes Tagged Valves Diagrams Files
Template Parameters Class Code Details ORM Qrualifiers
General | Attributes Ciperations Relations
Hame: | CrrderLine |
Fisibility: [ publiz |
Diocumentation:
MEML BI u| == =E|=E=|Fhef
[] ibstract [ Leaf [|Root []Active
[ Reset ” CK ] [ Cancel ] [ Apply ] I Help ]

Figure 14.7 - Class Specification dialog

Adding new Attribute to the Class

An attribute is a property of a class which hasme, a value and also has a type to describe #raatbristic of an object.

1. You can add attribute to the class in one of theetlways:
» Right-click on a class, seleatld > Attribute .

Stereotypes

T T

Q Cpen Specification, ..

Operation

|

g

Figure 14.8 - Add an attribute

2. Anew attribute is added, type the attribute nangtgipe in the form ofdttribute_name: type". You can
also edit the attribute name by double-clicking atteibute name or by pressing th2 button.

* Click on a class, press the keyboard shortéut + Shift + A.

» 1. Right-click the class element, cli€pen Specification

2. Click theAttributes Tab, then clickAdd.

Attribute Specification dialog box is displayed, you can modify the atitdbname and properties, such as

type.

& Class Specification
| DFM Class Detail | OFM Gualifiers || Stereciypes | TaggedYalues | Diagrams | Fies|
| General | Attributes | Dperations | Relations | Template Parameters | Class Code Details)

i'Nama | Classifier 1 visibility 1 Tvpe nitial Yalue |
o B orderling |private ink
COrdergby i Orderling |private int
Subtatal i Orderling |private dauble
Lo d
h 4
Show inherited Open Specification. .. Remove
[ Reset ] [ (04 ] [ Cancel ] [ Apply ] [ Help ]

Figure 14.9 - Class Specification dialog (Attributes tab)

14-5



SDE User's Guide (Part 2, for ORM) Chapter 14 — Object Model

Adding Association to the Classes

An association refers to the relationship specgtime type of link that exists between objectshidws how the objects are
related to each other.

1. You can add an association to the classes in otfedhree ways:
» Using Resource-Centric Interface
1. Click on a class, a group of valid editing resograge displayed around the class element.

[ N [
[ omete 2

HID - int

w-OrclerGty : int Q
FSubtotal : double

H

Figure 14.10 - Resource-centric of Class

2. Mouse over the smart resource of association, tthegesource ofAssociation - > Classto the
associated class.

| Fh Orded in

g frssaciation - Class

FOrderCty : int
FSubtotal : double

Figure 14.11 - Association -> Class resource-centric

Smart resource is a kind of resource which grobhpsésources of similar

j purpose together and enables the last selectedrces@he default resource)
of the group to be visible. To see all the rescsiromuse over the default
resource to expand it.

» Using Resource-Centric Interface for ORM-Persigtdtlass element

1. Click on an ORM-Persistable class, a group of vatiiing resources is displayed around the class
element.

R (8 [ 8 [ R
<<ORM Persitable== |
Product
m-ProductlD : int

-Producthame : String
-LInitPrice : double

Figure 14.12 - Resource-centric of ORM-Persistable Class

2. Drag the resource oMany-to-Many Association - > Class to the associated ORM-Persistable
class.

N (8 8 8 A B

<

<=0RM Persistable>>
Product
-Procuct/D : int

-Procuctilame : String
-LInitP rice © double

yi@@

“ [Many-to-bany Amocistion - Class|

Figure 14.13 - Many-to-many -> Class resour ce-centric
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Using Toolbar icon

1. On the diagram toolbar, click tessociationicon.

| &) Class =
E Class = 4

“— Generalization >

FY2 Usage

— Association [} |v

@ N-ary Association

Figure 14.14 - Association Button

2. Click on a class, drag to another class.

A line indicating a connection between the two stasis shown.

Editing Association Specification

1. You can edit the association specification in ohthe three ways:

Using Open Specification

1. Right-click on the connection line, cliéBpen Specificationfrom popup menu.

Association Specificationdialog box is displayed, you have to modify thecasation properties,
Roles of classes in Association End From and TdtiMigity and Navigation etc.

£~ Association Specification E]

General | Sterectypes | Tagzed Valves | Diagrams | Files
Name:
Association End From
Rok: PlacedBy ]
Element: Customer E]
Multiplicity: (1 v
MWavigable True £
Azmociation End To
Eole: Places E]
Element: PurchazeCnder E]
Multiplicity:  [L.* M
Navigable True ~
Documentation:
MEML Bfu = === Fhre ¥
[ Bewt | [ ox  J[ Comcel |[ Aesty |[ Heb |

Figure 14.15 - Association Specification dialog

Using Pop-up Menu
1. Right-click on the connection line, the propertytloé association specification is displayed in the
pop-up menu, includinilultiplicity , Navigable, Aggregation Kind andRole Name
2. Select the property that you want to edit, cheekdesired value.

If you right-click on the connection line towardslass, the pop-up window shows the
properties of association specification of the eesipe class. If you right-click in the
middle of the connection line, the pop-up windowwsh all properties of association
specification of both classes.

Role name of the class describes how it acts imskeciation which will be used in the
generation of persistent code. Be sure that yoe haxen the role names to the classes in
the association in order to proceed to the gemerati code.

Bd
od
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» Using Property Pane
1. Onthe menu, clickVindow > Show View > Property.

The property pane will be displayed.

For other SDE:
SDE Method
SDE for JBuilder Select tHeroperty pane on the bottom-left corner.
SDE for NetBeans From the menu, cl\iew > Property.
SDE for IntelliJ IDEA From the menu, clickiew > Property.
SDE for JDeveloper From the menu, cl\iew > Property.
SDE for WebLogic Workshop From the menu, chdew > Property.

Table 14.1
2. Click on the connection line.

The properties of the association specificationdisplayed in the property pane. You can edit the
property under the property pane.

As you have completed the class diagram, you cethsestereotypes of the classes to be ORM Pdokisidhile the Class
Diagram can be transformed into Entity Relationdbiggram.

Setting Stereotypes of classes be ORM Persistable

Stereotype extends the semantics of the UML metaimbdlassifies the element in what respect&itdves as an instance of
metamodel. In order to enable the mapping betwbgtbmodel and relational database, the classohas stereotyped as
ORM persistable.

1. Right-click a class, sele8&tereotypes > Stereotypes...

Add ]

en Specification...

Abstract
Sub Diagrams »

visibiity vl 1T

Figure 14.16 - To manage stereotypes

The Class Specificationdialog box is shown witlStereotypesTab

& Class Specification @

General | Attributes Operatiors Relatiors Template Parameters

Class Code Details | Diagrams | ORM Qualfiers | Stereotypes | Tagged Values | Files
All: Selected:

B awiliary ~

8 boundary

& control

8 Delegate

B entity

B Entity Bean

8 Erum

[ focus

[ implementationClass

B Message Driven Bean »

B metaclass

[ ORM Persistable

8 Sesson Bean
8 Struck

[ type

B Typedef

B ity

[ #50all

[ REDattributeGroup

[ #30choice

[ =SDlist v

Edit Stereotypes...

[ Reset ] [ ok ][ Cancel ][ Apply ][ Help ]

Figure 14.17 - Class Specification (Stereotypes tab)
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2. SelectORM Persistable then press button andOK.

shoppingecart

ConsistsOf BelongTo

-Oréierﬂiv s int
-Sulbtotal : doulbile

-UnitPrice : double

11+

1

Places

PlacedBy

Cartactphone : Stig
~Email : String

Figure 14.18 - The Classes with Stereotypes

Synchronizing from a Data Model to an Object Model
You can generate a Class Diagram from an ERD bgtsgnization if there is an ERD.

1. You can synchronize the ERD to Class Diagram inafrtbe three methods:

e Onthe menu, clicModeling > ORM > Sync to Class Diagram

{#E8iUnload SDE-EC

EGEEN Run Window  Help

Application Options. ..

Auto Synchronization

Repart

Project Publisher...

,ﬁEd\t Stereotypes...

Configure Requirement Enumerations...

DUSE Case Scheduling...

CRM
EJB

:‘#Instant Reverse...
Instant Generator

(DDBYA L.,

key Manager...

4 | 4, Wizards. .,
»

@ Database Configuration.. .

' ™ Reverse Database. .,
TF Reverse Java Classes...

5 Reverse Hibernate,..
T3
-

I

=

-‘3 Sync bo Entity Relationship Ciagram

% Generate Database. ..
[34) Generate Code, .

Sync ta Class Diagram

Figure 14.19 - To synchronize ERD to Class Diagram

For other SDE:

Chapter 14 — Object Model

SDE

Method

SDE for JBuilder

On the menu, clidlools > Modeling > ORM > Sync to Class Diagram

SDE for NetBeans

On the menu, cliglodeling > ORM > Sync to Class Diagram..

SDE for IntelliJ IDEA

On the menu, cliddodeling > ORM > Sync to Class Diagram

SDE for JDeveloper

On the menu, clidiodel > ORM > Sync to Class Diagram

SDE for WebLogic Worksho

pOn the menu, clicModeling > ORM > Sync to Class Diagram

Table 14.2
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¢ Right-Click on the ERD, sele&ynchronize to Class Diagram

Add Shape 13

Q Open Specification. ..

|:| Paste

Paste with Model

Rename. ..

Zoom ]
Background Calar...

Connector Style 13
Grid L3
Auto Fit Shapes Size

Layout 3

Copy 5L 3

Synchroni

Synchronize to EJB Diagram
Show Calumn Types

Column Constraints Presentation Option 3

Send b >

SOL Browser

Figure 14.20 - Synchronize to Class Diagram by click on popup menu

¢ Onthe ERD, hold down the right-mouse button, mifneemouse from right to left to form the gesture. A
blue path is shown indicating the gesture.

elongTo Consist:

OrderadBy

|
|
|
|
|
|
|
Orders -

PlacedBy L

Figure 14.21 - Synchronize to Class Diagram by using gesture

A Class Diagram is generated and can be found uhd&iagram Navigator.

- BelongTo ConsistsOf

Figure 14.22 - The updated Class Diagram
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Defining Package for Classes
There are two ways to define the packages for lHeses.

Enter the package name to thdefault package>located at the top-left corner of the class diagby double-
clicking the<default package>.

W [ta | ¥ <default package>| -, W [’B ‘ £ shoppingcart | ¢
A 'S
%, Tools = “%, Tools o -
= <<ORM Persistable-> _h =<DRM Persistable=>
| 3] Class = Orderd ine %] Class = OrderLine
& class > HD - int ' — & class 4 HD : int —
—_— [-SrderGy it . [-OrelerGty | int
4— Generalization  ~ Lsubtotal - double 4— Generalization ~ Latiaar: et
#Y2 Usage T EY2 Usage o

Figure 14.23 - Change the default package of diagram

» Alternative:
1. On the diagram toolbar, click tiackageshape icon.

W [’B ‘ £ <default package = |
A
%, Todls iz <<ORM Persistables> <<ORM Persistables=
] Class i - iRt ConsistsOf  BelongTo u
‘& rE— s HD iRt . P ; PO _ON :Ilnt
-CrderGty : int . -Date : String
ﬁ Package I ‘- -Subtotal ; double [ Totalmt : double
@ Diagram Owerview -
i OrderecdBy ) Places A
—— Generic Connector
El Image Shape
= Text Box Orders 1 PlacedBy 1
~<<ORM Persigtable=> <<ORM Persistable=>
Product Ci
-ProductiD : int FCustomerD : int
-Praducehlame : Stiing: FCustom erflam e | String
UriitP rice : double L Address: Sting
ContactPhone | String
FEmail : Sting

Figure 14.24 - Click on the package icon button

2. Click a location in the diagram pane to createckpge element on the diagram.

Package

=

Figure 14.25 - Create and rename the package

3. Type a name for thBackageelement.
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4. Move the desire€lasselements to the package

shoppingcart

Ak 1

-ConsistsOf BelongTo |y Stri
|-Totalamt : double:

Figure 14.26 - The Classes is moved into the package

After defining the packages to the classes, theselare inside the package and depicted on t&relpository.

B Class Repository X =0

C-B-M-%he

= {ESDE_EE_User's_Guwde*
BE shoppingcart
E Custom

E Product
ﬁ PurchaseOrder

Figure 14.27 - The Class Repository show the classesin a package

Specifying Inheritance Strategy

In a generalization, the subclass inherits allfiaures of the superclass. Two inheritance stiedegable per class hierarchy
and table per subclass are provided for transfagriia generalization hierarchy to relational mo8egi default, table per class
hierarchy is used for the generalization.

When transforming generalization into relationald®ip the generalization is transformed accordintpéoinheritance strategy
applied. For more information on the transformatiefier to the description of Mapping Inheritance@ralizatiorsection.

You can specify the inheritance strategy in ontheftwo ways:

»  Specifying from Superclass
1. Right-click the superclass, selé@RM > ORM Class Details...from the pop-up menu. T@&ass
Specificationdialog showing th©RM Class Detailtab is displayed.

[
<=0RM Persistable=>
BankAccount

m-accounthlumber: intec Add 4
-passwerd : String Q COpen Specification...
-balance : integer Stereatypes »
" Abstract
Wisibility »
Sub Diagrams 13
<<ORM Persstable-> o Codebetal ’
CheckingAc court 5 CRM ORM Class Detail...

Lintere ORM Qualifiers. ..

Update ko Code

Select in Code |

Figure 14.28 - To open the ORM Class Detail
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2. Click Subclasses. 1o open thénheritance Strategy dialog box.

£ Class Specification E]

Class Code Details

General | Attributes | Operations | Relations | Template Parameters

ORM Class Detail | CRM Crualifiers

Stereotypes

Tagged Values

Diagrams || Files

Inheritance gtrate gy |

" Subclasses. . ﬂ

Dizcriminator walue: |

|

[ Booling
Crstom SQL

[ Tnusert

[[] Update:

[] Delete:

o

| P AT .

Figure 14.29 - Class Specification (ORM Class Detail)

3. Select the desired subclass from the generaliztiéen select thinheritance Strategy from the drop-down

menu, and then clickpply .

#~ Inheritance Strate g E]

Inheritence Strategy: | Table per class hierarchy k Lpply Clos

Figure 14.30 - Inheritance Strategy dialog

Specifying from Subclass

1. Right-click the subclass, seld@RM > ORM Class Details...from the pop-up menu. Th&lass

Specificationdialog box showing th®RM Class Detailtab is displayed.

==0ORM Persistable=>
BankAccount

Add

-accountNumber : integer
-password : String
-balance : integer

Q Open Specification. ..

Stereatypes 3
Abstract

Wisibiliy ]
Sub Diagrams »
Code Detail »

[ i nt u

m
==0RM Persistables= ==0RM Perliltable=_

ORM Qualifiers...

nt Update ko Cade

Figure 14.31 - To open the ORM Class Detail of sub-class

-interest : double Select in Code

Edit
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2. Select thdnheritance strategy from the drop-down menu.

£ Clase Specification @

General | Attributes | Cperations | Relations | Template Parameters Clase Code Details
ORM Class Detal ORM Qualifiers | Stersotypes | Togged Walves | Disgrams | Files
Inheritance strate gy Table per class hierarchy ~
Discriminator valus Tahle char
X Table per subclass
[ Pooling
Custom 0L
[] Insext:
[ Update:
[[] Delete:
5 (o [ o J[ B8 ]

Figure 14.32 - To change the Inherit strategy of sub-class

These two inheritance strategies can be appliddferent subclasses within a generalization hidrain
Java project. Applying two strategies to differsnbclasses within a generalization in .NET proyjett
result in error when the generation of code andluete.

Specifying Collection Type

If one end of an association contains a multipfioit many, a collection class will be generatedhfandling the multiple
instances. You are allowed to specify the typeatiection, including set, bag, list and map.

Set is an unordered collection that does not atlaplication of objects. Bag is an unordered coidecthat may contain
duplicate objects. List is an ordered collectioat thilows duplication of objects. Map is an ordecetlection that maps key to
values while each key can map to exactly one value.

For more information on the usage of Collectioddva code, refer to the description of Using Céitbecwith Smart
Assaociation Handlingnd_Using Collection with Standard Association Hlarg in the_Manipulating Persistent Data with Java
chapter.

For more information on the usage of CollectioolNET source code, refer to the description of Ushadlection with Smart
Assaociation Handlingind Using Collection with Standard Association 8lang in the_Manipulating Persistent Data with
.NET chapter.

1. Right-click on the connection line, clicBpen Specificationfrom popup menu.

=<0ORM Persistable== =<0ORM Persistable==
Ci F Order

PO _NO:int

~Custom erD : int
~Custom elam e : String
-Address: String
~ContactPhone : String Stereatypes

-PlaczdBy -Places

-Email : String Rule & {Cuslumer)

L.
4
Role B (PurchaseOrder) »
Sub Diagrams »

»

ORM

Figure 14.33 - To open the Association Specification
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2. Click theORM Association Detail Tab, select th€ollection Type from the drop-down menu.

#~ Association Specification E]

General | ORM Association Detail |Stereoty'pes Tagged Values | Diagrams | Files

Fersistable: [es ~|

Collection Tvpe: Unspecifiad

[ Reset ] [ OK ][ Cancel ][ Apply ][ Help ]

Figure 14.34 - Change the Collection type

Defining ORM Qualifier

ORM Qualifier is used to specify the extra retriewdes of the generated persistent class quetyiaglatabase. You are
allowed to define the ORM Quialifiers of the clasigethe class diagram before the generation ofigters code. For more

information on the usage of ORM Qualifier, refethe description of Using ORM Qualifiér the Manipulating Persistent
Data with Javaand_Manipulating Persistent Data with .NEffapter.

1. Right-click on a class that you want to add exétaieval rules, clickOpen Specification

[
==0RM Persistable==

TS Add »
-Custom edD : int

wl-Custom etiame : Strir [ e e
-Address : String
-ContactPhone : String
-Email : String

Sterectypes ]
Abstract

-— Wisibility »

Figure 14.35 -

2. Click theORM Quialifiers Tab, then clickAdd.

& Class Specification E]
Class Code Details OFM Class Detail Diagrams
General | Attibutes Operations Fielations Template Parameters
ORM Qualifiers | Stereotypes Tagged Yalues Files
Mame Attribubes
[ Reset ] [ oK ] [ Cancel ] [ Apply. ] [ Help ]

Figure 14.36 - Class Specification (ORM Qualifiers)

ORM Qualifier Specification dialog box is displayed with a list of attributgfsthe selected class.
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3. Enter the name of the ORM Qualifier, place a chekk for theKey column of the attribute that will be used in
querying the

database.

£ ORM Qualifier Specification

General | Diagrams | Files
Name:
Name Type Key
CustomerlD it [d]
Customeriame String
Address String Fl
ContactPhone String Fl
Ernedl String 0
K
W
[ All ][ None ][ Lnverse ]
[ Rest ] [ [0):4 ] [ Cancel ] [ Apply ] [ Help ]

Figure 14.37 - ORM Qualifier Specification dialog

Customizing SQL

Ready-to-use SQL statements will be generated sed by the persistent code to directly manipula¢edatabase. In some
cases, you may find the generated SQL statementgpoopriate for your needs. You are allowed terdde the generated

SQL statements, including the Insert, Update anétBatatements whenever you want to.

To customize the generated SQL statements:

1.

14-16

Right-click on an ORM-Persistable class that yomtta customize the SQL statements, seBRM > ORM Class
Details...from the pop-up menu. Th&ass Specificationdialog box showing th®RM Class Detailtab is

displayed.

=<0RM Persistable=>=
Order

-PO_MO :int
-Date : String
-TotalAmt : double

1

1.4

==0RM Persistable==
OrderLine

-BelongTo

-Places | 1.*

PlaczdBy 1

n

=<0ORM Persistable=

Customer

-CustomerD : int
w-Customeriame : Strir
-Address : String
-ContactPhone : String
-Email : String

| e —

Figure 14.38 - Open the ORM Class detail

Add

Q Open Specification. ..
Stereotypes
Abstract
Visibility

Sub Diagrams

Code Detail

Update to Code

-ConsigtsOf

D int
-OrclerGty : int
-Subtotal : double

-OrderedBy

-Orelers 1

=<0ORM Persigtable==
Product

-ProductD : int
~ProductName : String
-LInitPrice : double

ORM Qualifiers...
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2. Select the type of SQL statement that you wantisianize.

£ Class Specification E]

General Athributes Operations Relations
ORM Qrualifiers Sterectypes Tagged Values Dii Files
Ternplate Parameters Class Code Detadls | ORM Class Detadl
Inheritance strate g | |
Diiscriminator value: |
[ Pooling
Custom S0L
Insext: Generate S0L
s
-
[ Update:
L’
v
[[] Delete:
b
~
[ Reset ] [ 0):4 I [ Cancel I [ Apply I [ Help ]

Figure 14.39 - Class Specification (ORM Class Detail)

3. Click Generate SQLto generate the ready-to-use SQL statement.

Custom SOL

Figure 14.40 - General the default insert SQL statement

The SQL statement is generated based on the pyaifestass.

Custom S0OL
Insert: Generate SOL
insert into Customer (CustomerMNeame, Address, ContactPhone, Email,

CustomerID) wvalues (2, ?, 2, 2, 21:

[[] Update:

Figure 14.41 - The default insert SQL statement

4. Modify the SQL statement to the desired one.

Custom SOQL

Insart: Generate SGOL
insert into Customer [(CustomwerMNswme, Address, ContactPhone, Email,
CustomerID) wvalues (?, ?, concat(' (852) ' 21, 7, ?):

[[] Update:

Figure 14.42 - Modified the SQL statement

Generataf}QL
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Mapping an Object Model to a Data Model

Object Relational Mapping (ORM) is supported whichps object models to entity relational models @od versa.

Mapping between objects to relational databaseepres not only the data, but also the state, fafpignary key mapping,
difference in data type and business logic. Thasg,are not required to handle those tedious taskaglsoftware
development.

Mapping Classes to Entities

Object Model can be mapped to Data Model due tgérsistent nature of classes. Persistent clagseaat as persistent data
storage during the application is running. And teeradl persistent classes can map to entities wsimge-to-one mapping.

Example:

1 String
-ContactPhone : String
-Email : String

Customer Class Customer Enlity

Figure 14.43 - Mapping class to entity

In the above example, the Customer Class is mapfiedhe Customer Entity as the Customer instameestore the customer
information from the Customer Entity.

Mapping Attributes to Columns

Since the persistent classes map to the entitgsigtent attributes map to columns accordinglyndh-persistent attributes
such as derived values are ignored during thefoanation.

Example:

- *
-Address : Sting

-ContactPhone « Sting
-Email - String

ComactFhone - varchar(255)
Emiail ; varchar(255)

Customer Class Customer Enttiy

Figure 14.44 - Mapping attribute to column

In the above example, the following table showsrtta®ping between the attributes of the Customes<Ciad the columns of
the Customer Entity.

Customer Class Customer Entity
CustomerID CustomerID
CustomerName CustomerName
Address Address
ContactPhone ContactPhone
Email Email
Table 14.3
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Mapping Data Type
The persistent attribute type automatically mapart@ppropriate column data type of the databaselgeired.
Example:

-ContactPhone | Strng 5
-Email - Stiing ——————————p |Email; vachar(255)

Customer Class Customer Entity

Figure 14.45 - Mapping data type

In the above example, the following table showsnta@ping between data types

Customer Class Customer Entity
int int (10)
String varchar(255)
Table 14.4
A table shows the data type mapping between Ohjedel and Data model.
Object Model Data Model
Boolean Bit (1)
Byte Tinyint (3)
Byte[] Binary(1000)
Blob Blob
Char Char(1)
Character Char(1)
String varchar(255)
Int Integer(10)
Integer Integer(10)
Double Double(10)
Decimal Integer
Bigdecimal Decimal(19)
Float Float(10)
Long Bigint(19)
Short Smallint(5)
Date Date
Time Time(7)
Timestamp Timestamp(7)
Figure 14.5
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Mapping Primary Key

You can map an attribute to a primary key colummewyou synchronize the ORM-Persistable Classa&RD, you will be
prompted by a dialog box to select primary key.

* You can select an attribute as the primary key.
* You can let SDE generate the primary key automiatica

Example:
& Sync to Entity Relationship Diagram
Select Primary Key
Select primary key:

Class Primary Key
Customer Aute Gererate
PurchaseOrder Aute Generate
OrderLing Aute Generate

Auto Generate b
FroductMame
UnitPrice
Do ok Generats
At Gererats
Reset all ko Auta Generate ] [ Reset all ko Do Mot Generate ]

Figure 14.46 - Sync to Entity Relationship Diagram dialog

In the above example, when synchronizing the aé&soduct to entity relationship diagram, the abdialog box is shown to
prompt you to select the primary key of the Prodi@ass.

Under the drop-down menu, you can select eitherobtiee attributes of the Product class to be tiragry key, or assign
SDE to generate the primary key automatically,edec ‘Do Not Generaté to leave the generated entity without primary
key.

Prismayy Key: PaodutlD iy

ProductiD - integes(1

Figure 14.47 - User specify and auto generate primary key

The above diagram shows if you assign Productiprimsary key, the ProductID of the generated enktygduct will become
bold; whereas if you selecAlito Generate' for the primary key, an additional attribute I®denerated as the primary key of
the Product entity.

Mapping Association

Association represents a binary relationship anaiagses. Each class of an association has a rotde Aame is attached at
the end of an association line. The role name nmpgphrase of relationship in the data model.
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Mapping Aggregation
Aggregation is a stronger form of associationefiresents the "has-a" or "part-of" relationship.
Example:

Figure 14.48 - Mapping aggregation

In the above example, it shows that a company stmef one or more department while a departmeaipiart of the
company.

:, You have to give the role names, "ConsistsOf" aadPart Of" to the classes, Company and Departient
the association respectively in order to procegti¢agyeneration of code.

Mapping Composite Aggregation

Composite aggregation implies exclusive ownershii® "part-of* classes by the "whole" class. Itame that parts may be
created after a composite is created, meanwhile garts will be explicitly removed before the dastion of the composite.

Example:

BelongedTo has
1 1

|

(SR BelongedTo
+StudentlD integer(10) |+ —~ _
Hmae integer(10)

& i
| Phone : String
D int

Figure 14.49 - Mapping Composite Aggregation

In the above example, the Primary/Foreign Key Collapping is automatically executed. StudentIDhef student entity is
added to the entity, EmergencyContact as primadyfareign key column.

Mapping Multiplicity

Multiplicity refers to the number of objects assded with a given object. There are six types oftipiicity commonly found
in the association. The following table shows thatax to express the Multiplicity.

Table shows the syntax expressing the Multiplicity

Type of Multiplicity Description
0 Zero instance
0.1 Zero or one instances
0.* Zero or more instances
1 Exactly one instance
1. One or more instances
* Unlimited number of instances

Table 14.6

Example:

sccommodatedBy
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Figure 14.50 - Mapping multiplicity

Chapter 14 — Object Model

In the above example, it shows that a parent dirggtole: host) contains zero or more subdiree®(role: accommodated

by).

When transforming a class with multiplicity of zetbe foreign key of parent entity can be nullabléhe child entity. It is

illustrated by the DirectorylD.

£~ Column Specification

(rengeral

Hame: DrivectoryID

Tupe: integer

Length: 10

Check constraint:

Documentation:

MHML B J u === 2=

[ Include in primary key [] Hullable [] Unigue

3

FEre f

(s ] [ [ G )

Apply ][ Help

Figure 14.51 - Column Specification dialog

Table shows the typical mapping between Class Riagaind Entity Relationship Diagram.

Class Diagram

Entity Relationship Diagram

0.1

0

0.1
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Mapping Many-to-Many Association

For a many-to-many association between two classkemk Entity will be generated to form two onest@any relationships
in-between two generated entities. The primary lafyhe two entities will migrate to the link entias the primary/foreign
keys.

Example:

Figure 14.52 - Mapping Many-to-many association

In the above example, the link entity, Student_Geus generated between entities of Student ands€avhen transforming
the many-to-many association.

Mapping Inheritance/Generalization

Generalization distributes the commonalities friwa superclass among a group of similar subcla$$essubclass inherits all
the superclass's attributes and it may containifipattributes.

Two strategies are provided for transforming theegalization hierarchy to relational model. The stategies for
transformation are table per class hierarchy abig faer subclass. For information on how to spettifyinheritance strategy
to subclasses, refer to the descriptiogumcifying Inheritance Srategy section.

Using Table per Class Hierarchy Strategy

Transforming generalization hierarchy to relatiomaldel with the table per class hierarchy stratafjthe classes within the
hierarchy will be combined into one single entipntaining all the attributes, and a discriminatoluenn will also be
generated to the entity. The discriminator is ajueivalue identifying the entity which hierarchypélongs to.

By using the table per class hierarchy strategytithe used for reading and writing objects casdsd. However, more
memory is used for storing data. It is useful & ttiass will be loaded frequently.

Example:

Figure 14.53 - Using table per Class Hierarchy Strategy

In the above example, it shows how the generatimatiith CheckingAccount, SavingsAccount and thepesclass,
BankAccount is transformed by applying the tableqdass hierarchy strategy.
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Using Table per Subclass Strategy

When a generalization hierarchy using the tablespbclass strategy is transformed to relationalehaghch subclass will be
transformed to an entity with a one-to-one idemtidyrelationship with the entity of the superclass.

By using the table per subclass strategy, it caa s@mory for storing data. However, it takes tiorereading and writing an
object among several tables which slows down teedor accessing the database. It is useful ifld&s, which contains a
large amount of data, is not used frequently.

Example:

<<ORM Pertigabless
BankAccourt
| accountumber | integer
-passward : String
L-balance | integer

“<ORIM PermRaDE> <<ORM Peramatie>> T
< San # BamkAccormiacconmtNumber
= ==

Figure 14.54 - Using table per subclass strategy

In the above example, it shows how the generatinatihich applies the table per subclass hierartiayegy is transformed to
the CheckingAccount and SavingsAccount.

Using Mixed Strategies

The two inheritance strategies are allowed to lpdieghto different subclasses within a general@atiierarchy in Java
project. By applying different strategies to diffat subclasses within a generalization hierardtgygeneralization hierarchy
will be transformed with respect to the specifieldritance strategies.

Example:

4= Inheritance Strategy El

ﬁ Payment
----- E ChequeFayment (Table per class herachy)

CreditCaxd Fayment {Table per subclass)

Inheritance Strategy: | Table per class hierarchy

Figure 14.55 - Inheritance Strategy dialog

Applying the above inheritance strategy to the galimtion with the ChequePayment and CreditCardieay and their
superclass, Payment, two entities are resulted taftlesformation as shown below.

[ <<ORM Perugiable=> |
| Payment |
LD irt ——— CredtCard?
Amount ::m—“ CreditCardNo
4
ExpryDate
? _’ Aotk + 4 CardType
G CardHokder
+EPaymentiD
_
<<ORM Persigtabless «<<ORM Pertigabiess
- hegueo LCrediCardio
-EupiryDate
CardType
LC ardHo e

Figure 14.56 - Mapping using mixed strategies

In the above example, it shows that applying tallehierarchy inheritance strategy will result omining the attributes of
the superclass and subclass into one single emitilg table per subclass will result in forming emtity of subclass and a one-
to-one identifying relationship between entitiesoperclass and subclass.

Applying two inheritance strategies to differenbslasses within a generalization hierarchy is only
available in Java project. If mixed strategiesapplied to the generalization hierarchy in .NETjgcqg it
will result in error when the generation of codel alatabase.
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Mapping Collection of Objects to Array Table

For a persistent class acting as persistent datags, it may consist of a persistent data contgiaicollection of objects. The
Array Table is promoted to be used to allow usetsave objects in the form of primitive array.

When transforming a class with an attribute ofatyge modifier, this attribute will be convertemdn Array Table
automatically. The generated entity and the ambietform a one-to-many relationship.

Example:

4 +#ContactEntity ID ger(10)
Mame  varchar(Z + ContactEntitylndex  integer(10)
Address  varchar(2ss) Phone varchar(255)

FAddress | String.
P hone & String(]

Figure 14.57- Mapping Collection of Object to Array Table

In the above example, the phonebook has a contaigtfer each contact person. Each contact persontmve more than one
phone numbers. In order to ease the retrievalooflaction of phone objects, the phone attributeoisverted into a
ContactEntry_Phone array table.

Mapping Object Model Terminology
Table shows the shift from Object model to data ehéerminology.

Object Model Term Data Model Term
Class Entity
Object Instance of an entity
Association Relationship
Generalization Supertype/subtype
Attribute Column
Role Phrase
Multiplicity Cardinality

Table 14.8

Showing Mapping between Object and Data Models by ORM Diagram

In order to identify the mapping between the obfaal data models clearly, an ORM diagram is pravideshow the
mappings between the ORM-Persistable class awdiitesponding entity.

As you are allowed to name the ORM-Persistablesdasl its corresponding entity differently, anddlse attributes and
columns as well, you may find it difficult to idéfytthe mappings not only between the ORM-Persistalasses and the
corresponding entities, but also the attributes@idmns. Taking the advantage of ORM diagrampntla@pings between
ORM-Persistable classes and entities and betwédiouées and columns can be clearly identified.

There are two ways to create the ORM diagram fonahg the mapping between the object and data reodel

1. Creating an ORM diagram from the existing clasgidien and/or ERD.
2. Drawing an ORM Diagram
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Creating an ORM Diagram from Existing Diagrams

The following example shows you how to show the piag between the existing object and data modeth&yYRM
diagram.

Let us assume the following class diagram has besated and synchronized to the entity relationdiagram (ERD).

Class Diagram Synchronized ERD
«<ORM Porastablor> ««<ORM Persistabies>
Purchase Order OrderLine PurchaseOrder Orderiane
Belergle Conggsdl WD b +FO_N : ink(18) Consistgyt |0 AEE)
Ordei Gty © int [Dste: varchan(258)  Hem-e e - < Dierty - it 10)
1 T |Subletal: double Totali - doubis(10] B il eI
- BCurmmarCARImena ; it m
RFroductProdutit it
OrceredBy | 1.0 Paces T
| OwderedBy T
Placeddy| 1
<<CFM Perassnlss> Sy 1 . Oreers A
| Cosomer | “Z0RM Peragsiles Customer -
FoustomedD | irt Product Cuarenil : en(10) = ‘mmm
e [ProcuctiD - int esitisipitttm il Producsiame : vorchari255)
[Ackiress: Sinng | Peothuetiana : Sting T Urierice - doubiert 0)
Eianipasrs s |1 CortactPnone : vaicha(2ss)
3 HntPrice  double 1 echar
Emall : Sting Em: 255}
Table 14.9

You can create an ORM diagram by either the objexdel, data model, or both. The following stepsslgou how to create
the ORM diagram by using the object model.

1. Right-click on the class diagram, sel&end to > ORM Diagram > New ORM Diagramfrom the pop-up menu.

<<ORM P4 ddichepe * Gable=s
Purcha a Cpen Specification, .. b=
~PO MO in]
-Date : Strin []} Paste View
-TotalAmt : Paste Modsl le
Places Rename. .. By
Zoom 3
Background Calar ...
Placz By
==0RM Pq Grid ¥ Hable==
Cust Conneckar Style y L
-Custom er Dy
_Custom el Connection Point Style ¥ | string
-Address: 5| #Auta Fit Shapes Size ble
-C ontactP hoy
-Email : strir| Layout 4
Presentation Options 4
Lock Diagram
Selectable »
Synchronize ta Entity Relationship Diagram
CRM 3
Send to * |5 oRMDiagram b | Mew ORM Diagram

Figure 14.58 - Send Classes to a New ORM Diagram
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A new ORM diagram is created which displays the ORasistable classes.

jj ORM Diagrarnl |

B  ORM Diagram1
W [;] | ¥ <defaul: package:>| o
i

| TIcRM &

ﬁ’ = <<0RM Persigtables=

W —- OrderLine

D int

ey -OrclerGy - init
Pl -Subtotal : double

.

1 e <<0RM Persigtable>>
. Product
o -ProductiD : int

- [55] -Producthlame | String
3 g -UnitPrice ! double

<<0RM Persigtable>>
PurchaseOrder
-PO_NOint
-Date: String
-TotalAmt : double

==0RM Persistables>

Customer
~Custom erlD @ int
~Customerilam e : String
-Address: Sting
-ContactPhone | String
-Email : string

Figure 14.59 - The Class sent to ORM Diagram

.:, Alternatively, you can create the ORM diagram fribra data model by right-clicking on the
ERD, and selectin§end to > ORM Diagram > New ORM Diagramfrom the pop-up menu.

2. Mouse over the ORM Persistable class, clickGless-Entity Mapping - > Entity resource.

"
4]

W e | ® <defaul package>|g
A A gl [E AL
%, Tools = - &
“=<0RM Persigtables> Jue|
4 Point Eraser OrderLine 5:
]i Sweeper w-lD - int =
l-Crderaty ; int £
_# Gesture Pen ~Subtotal : double f'J.’ Class-Entity Mapping -3 Entity:
- 2 -
|4 ORM =

Figure 14.60 - Class-Entity Mapping - > Entity resource-centric

3. Drag the resource on the ORM diagram to show theesponding entity associated in the mapping.

r
43

W [';J | w0 <defaul package>|o
A

%, Tools =]

<=0RM Persistables>

4 Point Eraser Orderline
]i Sweepel plil
Forderaty ;int

_# Gesture Pen FSubtotal : double

|54 oM &

Figure 14.61 - Drag to the diagram

<<ORM Persistable>> OrdlerLine

OrderLine +ID ; int{10)

D : int Order@ty: int(10)
[-OrcerQty : int- Subtotal : double(10)
[-Subtotal : double #Purchase OrderPO_NO ! int

#ProductProductiD : int

Figure 14.62 - The Mapping Entity will be created

A class-to-entity mapping is shown on the diagram.
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4. By repeating steps 2 and 3, all class-to-entity pirags for all classes can be shown.

=<ORM Persistables> OrderLine
OrderLine +ID ; int{10)
IO it Order@ty:int{10)
Orderciy ;int Subtotal ; double(10)
| Subtatal ; double #Purehase OrderPO_NO'* int
#ProductPraduct/D : int
<<0RM Persistable=> PurchassOrcer
PurchaseOrder +PO_NO : int(10)
FPO_NO :int Date : varchar(255)
-Date: String Total&mt : couble(10)
Tatalamt ; double #CustomerCostomenD : int
<<0RM Persistable=> Product
Product +ProductlD : int{10)
-ProductiD : int ProductMame : varchar(255)
FPraducthame | String, UnitPrice : double(10)

LUnite rice | double

==0RM Persigtable=>
Customer +CustomeriD : int(10)

Customer

CustomenD © int Customeriame : varchar(255)

lCustomertlame Sln'rig Address: varchan(255)
|-address : String ContactPhone : varchar{255 )
-ContactPhone = String Email : varchan255)

FEmail : Stiing

(4

Figure 14.63 - Mapping of the classes

If you have created the ORM diagram from the datdeh you can show the class-to-entity
mapping by dragging th€élass-Entity Mapping - > Classresource.

x"‘:x";ﬁ’;g @ @i
i OrderLine B p ]

11D 2 int{10)
Orclerty : int(10) Class-Entity Mapping -» Class

Subtotal : doukle(10)
#Purchase OrderPO_NO : int
#ProductProduchD : int

Figure 14.64 - The Class-Entity Mapping resource-centric on Entity

Drawing an ORM Diagram

1. You can create a new ORM diagram in one of thecthvays:
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On the menu, clickile > New Diagram > New ORM Diagram

& UML Modeling - ORM Diagram] - Eclipse SDK
N Edit  Mavigate Seatch Project Modeling Format Run  wWindow Help

New At+Shift+n P B B M @ - O e e @3 .
m % Mew Class Diagram

©pen File... %2) Mew Use Case Diagram
Close Chrl+wy 4] Mew Sequence Diagram
Clase Al Chrl+shift+v | [E Mew Communication Diagram

@ Mew State Machine Diagram
|5 Mew Activity Diagram

|5 Mew Component Diagram

] Mew Deployment: Diagram
[1@ 5ave SDE-EC Project ‘l—__’l‘l___lli et Package Disgram
|| Mew Object Diagram

HH Mew Textual Analysis

|| Mew Business Workflow Diagram
E_E Mew CRC Card Diagram

Corwert Line Delimiters To [ e
5] Mew Composite Struckure Diagrarn
|Eill] Mesw Timing Diagram
g] Print SDE-EC Diagrams. .. E'Lﬂ Mewy Inkeraction Crverview Diagram
Switch Warkspace... l_/-T_l_| Mew Creerview Diagram

|] Mew Entity Relationship Diagram

£ Import...

6] agram k

- O
23 Export... [5g Wew EJE Diagram

SDE-EC Import

) Mew Business Process Diagram
SDE-EC Export

ﬁ Mew Requirernent Diagram

Eﬂl Mew Data Flow Diagram

- e -

Figure 14.65 - Create new ORM Diagram
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» On theDiagram Navigator, right-click ORM Diagram > New ORM Diagram.

" Diagram Mavigator X

CE-Bi-~-E-2

IESDE_EE_LIser's_Gulde*

’I?x:nl Use Case Diagram
B---Bclass Diagram (1)

- Eshuupingcart
-[}i] Sequence Diagram

E‘_u Communication Diagram

[ State Machine Diagram
L'_‘“;] Activity Diagranm

I;ul Component Diagram

I:.ll Deployment Diagram

I:‘.ll Package Diagram

-[ ] Objeet Diagram
E-u Composite Structure Diagram
[ Timing Diagram

I’:ﬂl Interaction Overview Diagram

L’:‘dl Textual Analysis

fgu Basic Diagram

f‘:il CRC Card Diagram

{7 Entity Relationship Diagram

|2 nata Flow Diay k=
|| Mew Diagram...

{4 EJB Diagram
| Business Pro (3 £yport yp-UML Project. ..
-] Overview Diay a Expart 5ML...

-{ ] Requirement Lg Expart as Image...

lﬁ Sort ORM Diagram by name

E-Ij'\ Collapse

333\‘ Expand

Figure 14.66 - Create new ORM Diagram in Diagram Navigator

e On the toolbar, click thBlew ORM Diagram icon.

A new ORM diagram is displayed.

Creating ORM-Persistable Class and Mapping Entity to the ORM Diagram
After created a new ORM diagram, you can create GHRivbistable class and its mapping entity on thé@kRgram.
To create an ORM-Persistable class on ORM diagram:

1. On the diagram toolbar, clidRRM-Persistable Classshape icon.

[ cRM Disgram1 X
W l';} | ¥ <defaulk package > | -,

'y
%, Tools =]
| oRM 2
ﬁ ORM-Persistable Class A

| Entity

Figure 14.67 - Create ORM-Persistable Class button

2. Click a location in the diagram pane.
A class shape icon which is marked withtORM-Persistable>>is added to the digram.

3. Type the name for th@RM-Persistable Class
* You can edit the name by double-clicking the namleygpressing thé&2 button.

W & | ¥ wdefault packages | -
A
%, Tools &=
[ orm =)
=<0ORM Persgables=
5 ORM-Persistable Class Student
| Entity

Figure 14.68 - Rename the Class name
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Creating Associated ORM-Persistable Class to the ORM Diagram
You can create an associated ORM-Persistable lojassing the association resources of an ORM-Rabdésclass.

1. Mouse over the ORM-Persistable class, dragthe-to-One Association - > Classesource to the diagram to create
another ORM-Persistable class with a one-to-orectional association.

N
8 (8 L8 6 8 B

Deorectal i
Sehl] PEEEET One-to-One Association -» Class
Student /E

Figure 14.69 - One-to-one Association -> Class resources-centric

2. Enter the name to the newly created class.

=<=0RM Persistable==
Student

==0RM Persgahle>=
Profile

Figure 14.70 - Create a new Class with one-to-one association

Creating Mapping Entity to the ORM Diagram
To create the mapping entity of the ORM-Persistalass:

1. Mouse over the ORM-Persistable class, click and thaClass-Entity Mapping - > Entity resource to the diagram.

pfi et g )
<<ORM Persigtable=> |
Student

@

Class-Entity Mapping - > Entity

==0RM Persistable=>
Profile

Figure 14.71 - Class-Entity Mapping -> Class resource-centric

The corresponding mapping enti§tudentis created automatically.

==0RM Persstable== Student
Student

<<0RM Persistable==
Profile

Figure 14.72 - The mapping entity are created
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2. Create the mapping entity of Profile class by usheClass-Entity Mapping - > Entity resource.

==0RM Persistable==

==ORM Persigtables> (" Proile )
e -

Figure 14.73 - Mapping Classes to Entities

You can create the Entity and the mapping ORM-Btasie class using the same approach of
Creating ORM-Persistable Class and Mapping Entityding theEntity icon on the diagram
toolbar and th€lass-Entity Mapping - > Classresource.

Showing Attribute Mapping

The object-relational mapping exists not only betwéhe ORM-Persistable class and entity, but &lsattributes and
columns. You can investigate the mapping betweemttiibutes and columns by using the Attribute Mag feature.

To view the attribute mapping:

1. Right-click on the ORM diagram, selédiew > Attribute Mapping from the pop-up menu.

<<DRM Persistables> Orderline 1
OrderLine +ID : int{10)
(HD int Crder@ty: int{10)
|-CrelerGiy | int I (10
S Add shape b 40 .
|-Subtotal : doulble rPO_NO: it
Q Open Specification... 0 int
[7] paste
= EEmE——
=<0RM Perggables> Pasta with Model Order
F Irder 0
lro_No: it Renames., 55)
[-Date ; String Zoom b (E(10)
[-Totaltmt ; double Dackground Colar ., pmenD . it
e 4
Connectar Style »
Grid e
==0RM Persisdable=> h ict
Product Auto Fit Shapes Size {10
[P roductiD ; it [ | Layout » rarchar(255)
(-ProcuctNanme : String (10}
3 v  Show Column Types
|-UnitP rice : double —
Column Constraints Presentation Option ]

==0ORM Persistables=> -
o Synchranize from Classes to Entities L e
Iinkto)

Synchronize from Entities to Classes | varchari255)

(-Custom erD © it

|-Custom eflam e - String Address: varchar(255)
|-Address: String ContactPhone : varchar(255)
|-ContactPheone ; String Email ; varchan255)

[-Email : String

Figure 14.74 - Mapping view options

14-31



SDE User's Guide (Part 2, for ORM)

Chapter 14 — Object Model

The class-to-entity mapping shown on the ORM diagis.changed to attribute-to-column mapping autirahy.

<<ORM Persgable>>
OrderLine

-OrclerGiy © int
-Subtotal | double

<<0ORM Persigtahle=>
Order

PO_NO:int
-Date : String
-TotalAmt : double

=<0RM Persistahle=>
Product
-ProductiD | int
-ProductMame : String
-UnitP iice | double

=<0RM Persistahles>
Ci

-CustomenD | int

-Address : Sting
_ContactPhone ; String
-Email : String

T +PO_NO : ink(10)
_._'_.___4_,____,_._-———'— Date : varchar{255)
_,_._.—-—-—'r_'_'_'_'_'_.—i TotalAmt : double(!d)

e = +ProductlD : int{10)

_'_._._4_'_'____,_._——-—'— ProductMame | varchar{255)

_'_._'___'_______._-———'— UnitPrice : coublel! 0
e

-Custom elam e : String _'___._'_'_'___{_.—-—-—'—

OrderLine

L ————jun:imta)
D it oGy
————|Subtotal: dowdle(iO)

#Pumhase OrderPO_NO | int

#ProductProductlD : int

e —
PurchaszOrder

#Customercustomens * int
e

—_—
Product

Customer

+CustomeriD : int{10)
CustomerName ; varchar(255)
Address: varchan{255)
ContactPhone : varchar(255)

Email : varchar{255)

Figure 14.75 - Show mapping of attribute

Supporting Real-time Synchronization

ORM diagram supports real-time synchronizationt ihaany change in the class diagram, entity ieiahip diagram and/or
ORM diagram will automatically synchronize to eaxther.

Drawing ORM Diagransection as an example to modify the ORM-Persist@ldss and Entity.

Forming a Class Diagram

You can create a class diagram from the existing

1.
2.
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Create a new class diagram by udieyv Class Diagramicon.

Select the classes from tlidass Repository drag to the newly created class diagram.

- E Frofile

E Student

[g |?_| I £ <default package = |
s

%, Tools =]

|5 Class &

B class = {]

<— Generalization

Figure 14.76 - Drag the Classes to Class Diagram

The following class diagram is created.

==0RM Persistables==

Student
+

=<0RM Persistable==
Profile

Figure 14.77 - The original classes
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Modifying ORM-Persistable Class
You can modify the ORM-Persistable class such maméng the class name and adding attributes tol#ss.

1. Right-click theStudent class, selecAdd > Attribute from the pop-up menu.

L]
<<ORMW Persigables==
L |

| Student [V
3 iFicati Cperation

1 Q Open Specification, .. P
Stereatypes » Template Parameter
Abstract
Wisibility »

1 Sub Diagrams 13

==0ORM Persistable: Code Detail ¥ lrofile

Profile CRM L3

Update ko Code

Figure 14.78 - Add an attribute to the Class

An attribute is added to the Student class, andridygping attribute is added to the mapping Studetity
automatically.

=<0RM Persistable=>
Student attribute : int
attribute
1
1
=<0RM Persistable== m
= -

Figure 14.79 - The Entity is updated automatically

2. Enter 'StudentID : String" to the attribute of Student by double-clickingttwe attribute. The type of the mapping
column is mapped to varchar(255) automatically.

=<0RM Persistable==
Student
|-Student!D : String

Studernt
attribute : varchar(255)

1

1

==0RM Persistabless>
Profile

X

Figure 14.80 - Change the data type

Modifying Entity

You can modify the entity such as renaming thetgntame and adding columns to the entity.

1. Rename the column &tudent entity fromattribute toID by double-clicking on it.

<<ORM Persistable=>
Student 1D ; varchar(255)

-StudentID : String

E

<<ORM Persistables=
Profile

Figure 14.81 - Change the name of Class and Entity
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2. Right-click theStudent entity, selecNew Columnfrom the pop-up menu.

=<0RM Persigable== [ ] n
Student Student O -
-StudentlD : String 1D : varchar(255) % Open Specification. ..

1 Sort Calurnns

Conwvert ko Array Table

Convert bo Partial Table
1

Split Table
<<ORM Persistable=> . Copy SQL »
il - Send to 3
Sub Diagrams ]

Figure 14.82 - Create Column in Entity

A new column is added to the Student entity ancttireesponding attribute is added to the StudenticiRrsistable
class automatically.

<<ORM Perssable>>
Student ID ; varchar(255)

(-Student!D - String

Column int
-column : Integer

==0RM Persigable==
Profile

Figure 14.83 - Classis updated automatically

3. Enter 'Name : varchar(255)" to the column by double-clicking on it. The tydetee mapping attribute is mapped to
String automatically.

<<ORM Persistable>>
Student 1D ; varchar{255)

-StudentiD ; String MName ; varchan255)
-column ; String

<=ORM Persigtables> ( Profle )
Profile

Figure 14.84 - Change the data type of Entity

4. Double-click the column attribute of the Studertssl, rename fromoplumn to Name,

==<0RM Persistable==
Student ID ; vaichar(255)
-StudentlD ; String Name ; varchaif255)
-Name ; Sting

2

1

=<ORM Persigtable=>
Profile

Figure 14.85 - Change the name of Column
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5. Modify the classes and entities on the ORM diagaanshown below:

<=0RM Persistable=>

Student Student
|-StudentID : String R
i Name: varchan255)
[-Name : String
EnureCode Stog CourseCode | varchar(255)

1

1

2<ORM Persistables> [ Prafile ]
Profile Dated Birh : date
-date0 Birth : Date ‘YearOEnroliment : varchar(4)
~yearOEnroliment ; String

Figure 14.86 - The modified Classes and Entities

6. Navigate to the class diagram, the class diagrampdsted automatically.

==0RM Persigable>=
Student
-StudentlD : String
-Mame : String
-CourseCode : String

1

1

==0ORM Persistable=>
Profile
-clateQBirth : Date
-yearOfEnrollment : String

Figure 14.87 - Classes updated in Class Diagram

Switching the View of Mapping

As ORM diagram provides two views of mapping, imthg the mapping between ORM-Persistable classatity (called
Class Mapping), and the mapping between attribanescolumns (called Attribute Mapping).

To change the view of mapping, right-click on theM-diagram, select the desired view from the sulsiumef View.

<<ORM Persistabla>>
Student 1D : varchar(255)
-StudentlD : String add shape »
-Name : Sting
CourssCode : String Q Open Specification.. .
[7] Paste
1 Paste with Model
1 Rename, ..
- Zoom L3
=<0RM Persigtable>>
Profile EBiackground Calar. ..
~dlateO fBirth : Date Connector Style »
-yearQfEnrollment : String Grid N

Auto Fit Shapes Size
Layout »

v show Column Types

olumn Constraints Presentation Option »

+ Class Mapping
Synchronize From Classes o Entities

Synchronize From Entities to Classes

Figure 14.88 - To View attribute Mapping
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By selecting thé&/iew > Attribute Mapping from the pop-up menu, the class-to-entity mapgimgwn on the ORM diagram
is changed to attribute-to-column mapping autoradltic

<<ORM Persistable=>
Student 1D { vachar(255)

|-StudentiD : String Name ; varchan255)

-Mame : String: CourseCode | varchar(255)

[-CourseCode : String

1

<=ORM Persistables> ( Profile \

Profile DateO Bith : date
|-dete@Birth : Date YearQEnrollment : varchan(4)

lyearOfEnrollment : Sting

Figure 14.89 - The mapping also updated automatically

Using ORM Pane

An ORM pane is provided to generate persistent et entity from an existing object model in Jalasses and database
respectively. Using the ORM pane, the existing dbjeodel and database will be transformed to ORK&iBRable class and
entity; you can further develop the ORM-Persistalidsses and entities by adding the desired clasgbentities to the class
diagram and entity relationship diagram respedativel

The ORM pane provides two views, including Classwand Database View. The class view allows yduvatosform the
existing object model to class model while the das® view allows you to transform the existing das# to entity.

=0
Class View | Y z [E]
Class View

Figure 14.90 - ORM Pane

Class View

As the class view of the ORM pane supports thesfoamation of the existing object model into ORMrfistable class, you
are allowed to further your development based ertrdnsformed object model.

1. Select theClass Viewof theORM pane.
2. Click theClasspath Configurationicon.

=04

Class Wiew v
[ chasses

Classpath Configuration

Figure 14.91 - ORM Pane (Class View)

The Select Classpathslialog box is displayed.

4= Select Classpaths E]

Select Clampaths

Add..

Figure 14.92 - Select Classpaths dialog
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3. Click Add... button to select the desired classpath.

#~ Select Clazspaths

X
Select Classpaths
|5 classes - Clprojecticlasses
»
pve
Add...

Figure 14.93 - Selected a classpath

All the available classes found from the specifitasspath(s) are transformed and shown o©ORB pane.

= E
|Class View g e @

= E classes
= a cart

o E Custamer

: E Order

Figure 14.94 - The Classes locate in the classpath is shown

4. Create a new class diagram by usingNleev Class Diagramicon.
5. Select the desired classes and drag to the clagsad.

- = El iﬁclass Diagrarni 1‘3 __
Class Yiew Wi D d @, W @J

£

'y
%, Tools =]
& Class =]

& class -

“— Generalization =

<default package | -

Figure 14.95 - Drag the Classes from ORM Pane to Class Diagram

The classes are added to the class diagram sucyotinaan further develop the model by using ttsei@i modeling
feature.

<=0RM Persistable==
Customer

-name : String

-age : int

D int

-Custom er 1

-Ordler

<=0RM Persigtable==
Order

-satus: int

-ID it

Figure 14.96 - The Classesis created in Class Diagram
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Database View

As the database view of the ORM pane supportgdmsformation of the existing database into enyiby are allowed to alter
the database schema by modeling with the entigtiogiship diagram and exporting to the existingbase.

1. Select théDatabase Viewof theORM pane.

=g
| Class view - |
ICIass View ‘

Figure 14.97 - switch to Database View

2. Click theDatabase Configurationicon.

&

| Database Configuration |

Figure 14.98 - To set the Database Configuration

The Database Configurationdialog box is displayed.

#~ Database Configuration E]

5 [ MyS QL Diatabaze Setting

5 [ M3 QL Server Dtiver file - | 1]-
59 [ Oracle = hd
& [ HsOL Diver K2
£33 [ Sybase 43E . .

= [] Sybase SOL Anywhers et UL

53 [ PostereSQL Tger : |Easswnn‘l : |

g E g]g;dmpem”by Engins Defoult ) InnoDE fwith constraint) () MyISAM

5 [ Infonnix Setas default Test Connection

Databaze Driver Description

-~

[ 04 ][ Cancel ][ Help

Figure 14.99 - Database Configuration dialog
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3. Configure the database connection by usingthbase Configurationdialog box. Refer to the description in the
Getting Started with Object-Relational Mappictzapter for information on how to configure theatiese in the

Database Configuration for Java Projantl_ Database Configuration for .Net Progattions. If the database is

successfully connected, the tables of the conneldtabase are transformed into entities and shawheDRM

pane.

Database View | ﬁ Isl‘
B'-D Database

=-[=] CUSTOMER:
' cusToMERID
CUSTOMERMAME

|| ADDRESS
5| CONTACTPHOME
- ] EMaL
-] ORDERLINE
[ =] PRODUCT

3 PURCHASEORDER

Figure 14.100 - The Table in database is shown

ok

_"ﬂ Entity Relationship Diagram1 25

Create a new entity relationship diagram by usiregNew Entity Relationship Diagramicon.
Select the desired entities from B&M pane, drag to the entity relationship diagram.

2 [k @]+
i a

%, Taols =

& Faint Eraser
li Sweeper

" Gesture Pen

|| Enkity Relation... =2

| Entity
= View

Figure 14.101 - Drag the entity from ORM Pane to ERD

The selected entities are added to the class diagliawing you alter the database schema by visuleling.

orderline

+ID : int(11)

( purchassorder

OrderGty : int{11)

Subtotal : double(22)

#Purchase OrderPO_NO : int(11)
#ProductProductiD : int{11)

S

'
I
|
|
|
I
L

+ProductiD : int{11)

ProductMame : varchar(255)
UnitPrice : doublef22)

Figure 14.102 - The entitiesis created on the ERD

+PO_NO : int(11)

Date : varchar{255)

TotalAmt : doublze(22)
#CustomerCusto menD : int(11)

|
'
I
|
|
|
L

[ customer |

+CustomeriD : int(11)
CustomerMame : varchar{255)
Address: varchan255)

ContactPhone : varchar(235)
Email : varchar{255)
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Reverse Engineering Java Classes to Object Model

You can reverse engineer the Java classes intotabjlel with ORM-Persistable stereotyped.

To reverse engineer Java classes:

1. Onthe menu, clicModeling > ORM > Reverse Java Classes...

GRS Run Window  Help

8 Unioad SDE-EC

Application Options. ..

Auto Synchronization

Repart 3
Project Publisher. ..

G Edit Stereotypes...
Configure Requirement Enumerations. ..
[Fuse Case scheduling...

ORM
EJB
5 Instark Reverse, .
Inskant Generator
(D)DEYASAL...

Key Managet...

{4 Generate Database...
[ Generate Cade. ..

4 [ 4, wizards...
3

@ Database Configuration. ..

' ‘P Reverse Datahase..

5l Reverse Hbernate. .
35" svnc to Class Diagram
-‘31 Sync bo Entity Relationship Diagram

Figure 14.103 - To reverse Java Classes

For other SDE:

SDE

Method

SDE for JBuilder

From the menu, clidlools > Modeling > ORM > Reverse Java Classes...

SDE for NetBeans

From the menu, cldiodeling > ORM > Reverse Java Classes...

SDE for IntelliJ IDEA

From the menu, cli?dodeling > ORM > Reverse Java Classes...

SDE for JDeveloper

From the menu, clMdibdel > ORM > Reverse Java Classes...

SDE for WebLogic Workshop

From the menu, clidkdeling > ORM > Reverse Java Classes...

Table 14.10

TheReverse Java Classedialog box is displayed.

& Reverse Java Classes

Reverse Java Classes :

Select Classpaths

Select Reverse Classas

#Auta refresh

Available Classes @

-[5] Classes

X

Selected Classas

- [] Classes

] [ Cancel ] [ Help

Figure 14.104 - Reverse Java Classes dialog
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2. Click Add... to select the classpath of the Java classestteveesed. The classpath can be a folder, zip fijardile.
After finished selecting the classpath, the clagsigaadded to the list &elect Classpathsand the classes identified

from the classpath are shown in the lisfwhilable Classes

& Reverse Java Classes

Reverse Java Classes :

Select Classpaths

i) classes - Ci\projecticlasses

Select Reverse Classes

Auta refresh

Available Classes !

Selected Classes ¢

X

E|Ei Classes Ei Classes
=[] cart
> ﬁ Customer
E Order
[ QK ] [ Cancel ] [ Help

Figure 14.105 - The classes in the classpath is shown

3. Select the desired classes by using the list adbbsitbetween the list dfvailable ClassesandSelected Classes

& Reverse Java Classes

Reverse Java Classes :

Select Classpaths

i) classes - Ci\projecticlasses

Select Reverse Classes

Auta refresh

Available Classes !

Selected Classes ¢

(X

----- Ei Classes Bﬁ Classes
= [0 cart
> ----- ﬁ Customer
L & order
[ QK ] [ Cancel ] [ Help

Figure 14.106 - Select the classes for reverse
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4. Click OK. The selected classes are reverse engineereastrobdels which can be found underMualel tree.

Tjuntitled*
¢4 ORM Persistable

= eart

Figure 14.107 - The classesis imported and show in Model Pane

To work on the reversed class models, simply adddlhersed models to the

1. Create a new class diagram by usingNlesv Class Diagramicon.
2. Select the classes from thiodel tree, drag the classes to the newly created diagsam.

%) Class Diagramt 52

|
- JQ +ds -8~ d [g ('_a I » <default package=| -
'y

%, Tools =]
E Class =]
§ Class - iy

«— Generalization 7

Y2 Usage

Figure 14.108 - Drag the Classes from Model Paneto Class Diagram

The classes are added to the class diagram acghydithe classes shown on the class diagram areotyped as
ORM Persistable; meaning that the Java classe®geeesed engineered to ORM Persistable classesginupthe
object relational mapping.

=<<0RM Persistable==
Customer
~name : String
~age : int
D int

1 -Customer

0.t -Order

=<<0RM Persistable==
Order
-status: int
D int

Figure 14.109 - The Classes show in the Class Diagram
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Reverse Engineering Hibernate Model to Object Model

You are allowed to reverse engineer not only tiva &éasses, but also the hibernate model to objedel with ORM-
Persistable stereotyped. The database configurat@iso reverse engineered as the database dsttiefined in the hibernate
model.

To reverse engineer Hibernate model:

1. Onthe menu, clicModeling > ORM > Reverse Hibernate...

N Fun Window  Help
#EUnload SDE-EC 0 RN W RN R
Application Options. ..
Auta Synchranization
Repart r

@Project Publisher...

s Edt Sterentypes,..
Configure Requirement Enumerations. ..
DUSB Case Scheduling. ..

(3, wizards. .
EJB 3
%Instant Reverse. . El; Database Configuration, ..
Inskant Generator 3 ﬁ Reverse Database. .
I;@DB-VA QL. i Reverse Java Classes..,

Key Manager...

J 35" Sync to Class Diagram

"34 Synic ko Entity Relationship Diagram

% Generate Database...

[3%) Generate Cade...
3

Figure 14.110 - To reverse Hibernate

For other SDE:
SDE Method
SDE for JBuilder From the menu, clidlools > Modeling > ORM > Reverse Hibernate...
SDE for NetBeans From the menu, clidiodeling > ORM > Reverse Hibernate...
SDE for IntelliJ IDEA From the menu, cliddodeling > ORM > Reverse Hibernate...
SDE for JDeveloper From the menu, cIMdkdel > ORM > Reverse Hibernate...
SDE for WebLogic Workshop | From the menu, clMkdeling > ORM > Reverse Hibernate...

Table 14.11
TheReverse Hibernate Modeldialog box is displayed.

& Reverse Hibernate Model @

Reverse Hibernate
Please specify the directary path of Hibernate Model ta reverse
i | ]
Reverse : |CDnF\guration and Mapping ~

Figure 14.111 - Reverse Hibernate Model dialog

2. Select the path of the Hibernate xml files by ustmg,@ button.
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3. Select the type of reverse engineering to be paddrfrom the drop-down menu of Reverse, ei@enfiguration
and Mapping, Configuration only or Mapping only.

& Reverse Hibernate Model @

Reverse Hbernate

Please specify the directory path of Hibernate Model to reverse

Path : | ci\projectisrclormmapping E]

Reverse |C0nflgurat\0n and Mapping

Configuration and Mapping K
Configuration Only
Mapping Only

Figure 14.112 - Select the type of reverse engineering to performed

4. Click OK. The hibernate model are reverse engineered ¢s ohdels and entities which can be found under the
Model tree.

=
o-B-i-A WO
T
¥ Customer
-f==30RM Persiskable
| Order

= madel

i E Cusktomer

- E Order

Figure 14.113 - The hibernate model are reversed

After reverse engineered the hibernate model, youuse an ORM diagram to

1. Create a new ORM diagram by using Mew ORM Diagram icon.
2. Add the reversed classes to the ORM diagram bygilngghe class models from thodel tree to the ORM diagram.

=<0RM Persigtable==
Order

HID : int.
[etatus : int

-orders o.*

-customer 1

=<0RM Persigtable==
Customer
HID : int.

l-name : Sting
age : int

Figure 14.114- Drag the classes to ORD Diagram

3. Drag the entities from thiglodel tree to the ORM diagram to add the entities toQRM diagram.

<<0ORM Persistable=>

Ordler 1D ; int{10)
HD:: int status: int(10)
[-status: int #CustomeriD : ini(10)
T
Q)
-orders o Order |
I
1
|
'
-customer 1 i
- Customer !
=<0ORM Persistables= <L
ELRiree
HD : int D : int(10)
|-name : Sting name : varchar(255)

-age «int age : int(10)

Figure 14.115 Add the Entity to the ORM Diagram
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4. Right-click the ORM diagram, sele¢tew > Attribute Mapping from the pop-up menu.

=<0RM Persigtable== Add Shape »
Order +ID : int(10)
el Specification. ..
1D :int status: int(10) Q pen Specification,
-gtatus :int #CustomeriD : ni10) A Paste
X Paste with Model
-orders o Order
: Rename...
: Zoom »
|
_customer } : Background Calar ...
: Customer ! Conneckor Skyle »
=<0ORM Persigtable=> L
Gtid
I " ’
1D : int +D : int(10) Auto Fit Shapes Size
-name : String name : varchar(255) Layaut »
-age : int L int(10,
age - int(10) v Show Column Types

Column Canstraints Presentation Option ]

Synchronize from Classes to Entities

Synchronize from Entities to Classes

Figure 14.116 - To view the attribute mapping

The mapping between the attributes of class madelscolumns of entities are shown.

<<ORM Perssiable>>
Order + int(10)
1B int status: int(10)
[-etatus :int #Customer!D : nt10)
-orders o Order |
|
|
|
|
-customer :
1
—— Customer !
<<0ORM Persigtable=> i)
E

41D : int{10)

name : varchan2a5)
age : int{10)

Figure 14.117 - The mapping of attribute is shown

You can also check the reversed engineered databasection by the following steps:

1. Click theDatabase Configurationicon, to open th®atabase Configurationdialog box.

= Database Configuration E]

= MySQL Diatabaze Setting
g E IS{S SISL Server e | -
rac ¥
5 [JHQL Diriver | «
53 [] Sybase AZE . .
) [ Sybase SQL Anywhers e AL
(53 [] PostereSQL Usger: Password :
53 [] Clovdscape/Derby
& []DB2 EE=
3 [ Informix
Diatabase Driver Description
L
v
[ oE ][ Comel |[ Heb

Figure 14.118 - Database configuration dialog
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2. Select the connected database froniatabase Configurationdialog box, thédatabaseSetting is shown which
shows the database configuration has been reveusedssfully.

& Database Configuration

Language : |Java vi

=

53 [] sybase asg
53 [] Sybase S0L Anywhere

Connection URL ¢ | j

| Driver file:

&

P | | Database Setting

£33 [ M3 3GL Server ; [

= Driver file ; ;e
53 [ oracle . 1 i
= [HsaL Diriver ¢ |MySOL (Conneckar] Driver) G

53 [[] PostgreSqL User | | Password ; |

3 [] Cloudscape(Derby ~

== Engine:! %) Default 3 InnoDE (with constraint) () MyISAM

& Dow g @ C ( ) Oy

& [ Infarmix Test Connection
-Dratabase Drver Description
MySAL (Connector) Driver) il

MySOL Connectord) is an implementation of Sun's JDBC 3.0 AP
for the MySQL relational database server. It strives to conform as
much as possible to the JOBC AP as specified by JavaSoft. It is
known to work with many third-party products, including
Application Servers (Apache Tomcat, JBoss, Weblogic, IBM
WebhSphere], Ohject Relational Mapping Tools (Hibernate, Apache
ObjectRelationalBridge, CocoBase, Koda), Developrment
Environrments (Eclipse, Borland JBuilder, IBM WebSphere Studia)

The jar, .zip or .class file that contains the

B
TN T LY

[ oK H Cancel H Help I

Figure 14.119 -

Enterprise JavaB

Select the Database and fill in the setting

eans Modeling

Enterprise JavaBeans (EJB) model is another objedel which describes the components of the agicaystem. It is
built on the JavaBeans technology which suppogsémote and distributed application. It also sufgpdistributing program
components from the server to the clients in a agkw

There are three Enterprise JavaBeans model, imgueintity Bean, Session Bean and Message-Driven.Baaity Bean
represents the persistent data maintained in &asg¢aSession Bean is created by a client andeaidis during a single
client-server session which contains operationsréorsaction. Message-Driven Bean is a bean whictvaithe J2EE

application to process messages asynchronously.

An EJB diagram can be used to describe the olbgactslasses inside a system and the relationshipgebn them. It is
commonly used to depict a distributed applicatdbou can create an Enterprise JavaBeans model by asi EJB diagram.

Creating an EJB Diagram

There are two ways to create

an EJB Diagram:

1. Drawing an EJB Diagram
2. Synchronizing from a Data Model to an Enterpriseal®ans Model
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Drawing an EJB Diagram

1. You can create a new EJB Diagram in one of thestirays:
* Onthe menu, clickile > New Diagram > New EJB Diagram

Edit MNavigate Search Project Modeling Run  Window Help

Mew

[T@ 5ave SDE-EC Praject

Convert Line Delimiters To

(&) Print SDE-EC Diagrams. ..
Switch Workspace...

£ Import...

3 Export...
SDE-EC Impart
SDE-EC Expork

[F=] SDE-EC Project Properties. ..

Al+Shifted » |

@ Mew Class Diagram

& Mew Use Case Diagram

Lfr_;,u Mew Sequence Diagram

Eg Mew Comrnunication Ciagram

él Mews State Machine Diagram

@ Mewe Activity Diagrarn

&l Mew Component Diagram

Eﬂ,‘_.‘ Mews Deployment: Diagram

Iél ew Package Diagram

@ Mews Object Diagram

ﬂj Mews Textual Analysis

Iﬁd Mew Business wWorkflow Diagram

N & Mews CRC Card Diagram
[£24| Mevs Composite Structure Diagram
Iél Mew Timing Diagram
Eftﬂ Mew Interaction Cwverview Diagram
@’ M Crverview Diagram

I::ﬂ Mew Entity Relationship Diagram

|i| Mew ORM Diagram
rﬁ v EJB Diagramm

b=
IE':J Mew Business Process Diagram
lﬁl Mew Requirement Diagram
£ Mews Data Flow Diagram

Figure 14.120 - Create EJB Diagram

e On theDiagram Navigator, right-click EJB Diagram > New EJB Diagram

Figure 14.121 - Create EJB Diagram by click on Diagram Navigator

"g@ Diagram or
r =, [~ 1A
UE-Bi¥-~-B-2
[TJuntitled*
&] Use Case Diagram
L'_-'ii Class Diagram

.| Sequence Diagram
| Communication Diagram
E] State Machine Diagram
{E] Activity Diagram
EJ Component Diagram
-] Deployment Diagram
E—_.d Package Diagram
E.ﬂ Object Diagram
1:‘] Composite Structure Diagram
[Zj] Timing Diagram
- Interaction Overview Diagram
Eﬂ] Textual Analysis
1:&_-.] Basic Diagram
Ea—ﬂ CRC Card Diagram
{73 Entity Relationship Diagram
L'—"JJ ORM Diagram
E;iﬂa‘ta Flow Diagram
o vigrony
- i) Business P L
L".‘dll Overview Di |__| New Diagram. ..
Lh._._.uj Requiremer

lﬂ Sart EJB Diagram by name

E"ﬂr\ Collapse
f‘j\ Expand

e On the toolbar, click thBlew EJB Diagramicon.

A new EJB Diagram pane is displayed.
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Creating a new Entity Bean element to the EJB Diagram

1. On the diagram toolbar, click tintity Bean shape icon.

iE L;j | ¥ shoppingcart | o
'

%, Tools ]

& Point Eraser TR 5

l_!_ Sweeper Product
-ProductiD : String

A cbiehs -Productiame ! String

CHEm® s -UnitP fice | double

LE Entity Bean [E

zh Message-Driven Beal

Figure 14.122 - Entity Bean

2. Click a location in the diagram pane.
An icon representing the entity bean element ieddd the diagram.

3. Type in a name for thEntity Bean element.
* You can edit the name by double-clicking the namleygpressing thé&2 button.

Creating a new Message-Driven Bean element to the EJB Diagram

1. On the diagram toolbar, click tiessage-Driven Bearshape icon.

Mﬁ ] )
L} Entity Bean
32 Message-Driven Bean

<<Message Criven Bean>>
SimplelVk ;

‘& Session Bean |

Figure 14.123 - Message Driven Bean

2. Click a location in the diagram pane.
An icon representing the message driven bean eleisadded to the diagram.

3. Type a name for thklessage-Driven Bearelement.
* You can edit the name by double-clicking the namleyopressing th&2 button.

Creating a new Session Bean to the EJB Diagram

1. On the diagram toolbar, click tt&ession Bearshape icon.

CHEB &
L} Entity Bean <=Session Bean=>

TransactionBean
+createl)

2@ Message-Driven Bean

9 Session Bean

,'._l One-to-One Association

11 one-to-One Bi-direction

Figure 14.124 - Session Bean

2. Click a location in the diagram pane.
An icon representing the session bean elementisdtb the diagram.

3. Type a name for thBession Bearelement.
* You can edit the name by double-clicking the namleyopressing th&2 button.
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Modifying the Class Specification of Entity, Message Driven and Session Bean
A class specification of a bean displays the beapgrties and relationships.

1. To display theClass Specificationof a bean, right-click the bean element, clijgen Specification

Class Specificationdialog box is displayed, you can modify bean prbee and relationships.

& Class Specification E|

ORM Qualifiers Stereotypes Tagged Yalues Files
Temolate Parameters Class Code Details Diagrams
General Attibutes Operations Fielations

Mame: roduck |

Visibility: |public A |

Docurnentation:

Blu === £ Fk&f

[] Abstract [JLeaf []Root []Active

[ Reset ] [ oK H Cancel ][ Apply. ][ Help ]

Figure 14.125 - Class Specification dialog

Adding new Attribute to the Entity, Message Driven and Session Bean

An attribute is a property of an Entity, Messagé&/8&mn and Session Bean which has a name, a valualsmdhas a type to
describe the characteristic of an object.

1. You can add attribute to the Entity, Message Driaed Session Bean in one of the two ways:
» Right-click on a bean, seleadd > Attribute .

ﬁ%m_!ma =<Enkity Beano» |
_m! _’ O mderLine 5
Q¢ openspecfication,., | Operstion J
.
s vort Beoner m
Q4 Open Specification __ Operator | e
s [ st | >

Figure 14.126 - Add Attributes on the classes

A new attribute is added, type the attribute nangktgpe in the form of "attribute_name:type". Yanalso
edit the attribute name by double-clicking theilatite name or by pressing th€ button.

+ Alternative
1. Right-click the bean element, cli€pen Specification
2. Click theAttributes Tab, the clickAdd.
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Attribute Specification dialog box is displayed, you can modify the atttdoname and properties,
such as type.

& Class Specification @

ORM Qualifiers Stereatypes Tagged Values Files
Template Parameters Clags Code Details Diagrams
General Attributes Dperations Relations
Mame | Classifier  wisblity | Tvpe | Initial value |
i) ﬁ Order... |private int
OrderQby ﬁ Order... |private int
Subtatal ﬁ Crder... |private double
Y
Shaw inherited
[ Reset ] [ o] ] [ Cancel ] [ Apply ] [ Help ]

Figure 14.127 - Class Specification dialog (Attributes tab)

Adding Association to the Entity Bean

An association refers to the relationship specditime type of link that exists between objectghmEnterprise JavaBeans
Modeling, an association can only exist betweeityebéans; and hence, an association shows hoeriity beans are related

to each other.

1. You can add an association to the Entity Bean snafrthe two ways:

» Using Resource-Centric Interface
1. Click on an Entity Bean, a group of valid editirgsources are displayed around the Entity Bean

element.
2. Drag the selected resource of association suc®as-to-One Association - > Entity Beahto the

associated Entity Bean class.

BB P80,

[One-to-One Assaciation -= Entity Bean |

D it ./(‘?
-OirclerCity - it
-Subtotal  double

I—._:ﬂ:_l
Figure 14.128 - One-to-one Association resource-centric

e Using Toolbar icon
1. On the diagram toolbar, click tiessociationicon, such asOne-to-One Associatiofi.

il_l One-to-One Association

11 One-to-One Bi-directing
1% One-to-Many Associatio
1* One-to-Many Bi-directiol
;_*) Many-to-Many Associatid

** Many-to-Many Bi-directiq

Figure 14.129 - One-to-one Association button

2. Click on an Entity Bean class, drag to anothertigigean element.

A line indicating a connection between the two griieans is shown.
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Editing Association Specification

1. You can edit the association specification in ohthe three ways:
» Using Open Specification
1. Right-click on the connection line, cliéBpen Specificationfrom popup menu.

Association Specificationdialog box is displayed, you have to modify theoasation properties,
Roles of Entity Beans in Association End From aig Multiplicity and Navigation etc.

& hssociation Specification @

General | Sterectypes | Tagged Values | Files

[Mame: Customer_PurchaseOrder
Azsociation End From
Role: Placedey E]
Element: Customer E]
Mulkiplicity: |1 w
Mavigable: True w
Azsociation End To
Role: Places E]
Element: PurchaseCrder E]
Mulkiplicity: (v
Mavigable: True (v
Docurnentation:
BIu === &= FFk#f

[ Reset ] [ oK ] [ Cancel ] [ Apply. ]

Figure 14.130 - Association Specification dialog

» Using Pop-up Menu
1. Right-click on the connection line, the propertytloé association specification is displayed in the
pop-up menu, includinilultiplicity , Navigable, Aggregation Kind andRole Name
2. Select the property that you want to edit, cheekdesired value.

If you right-click on the connection line towards antity bean, the pop-up
j window shows the properties of association spetifin of the respective

entity bean. If you right-click in the middle ofeltonnection line, the pop-up

window shows all properties of association speaifan of both entity beans.

Role name of the entity bean describes how itiadtse association which

:, will be used in the generation of persistent c@&kesure that you have given
the role names to the entity bean in the assoniatiorder to proceed to the
generation of code.

e Using Property Pane
1. On menu, clickWindow > Show View > Property.
2. The property pane will be displayed.
3. Click on the connection line.

The properties of the association specificationdisplayed in the property pane. You can edit the
property under the property pane.
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Synchronizing from a Data Model to an Enterprise JavaBeans Model
You can generate an EJB Diagram from an ERD byrsymization if there is an ERD.

1. You can synchronize the ERD to EJB Diagram in oithetwo methods:
e Onthe menu, clicodeling > EJB > Sync to EJB Diagram

WS Run Window  Help
{8 Unload SDE-EC : Q LI I vl

Application Options. ..

Auta Synchranization
Report 3
@Projact Publisher...

,ﬁEd\t Stereotypes...
Configure Requirement Enumerations...
DUSB Case Scheduling. ..

CRM 3
(& Database Configuration...
:‘#Instant Rewerse... E Application Server Corfiguration. ..
Instant Generatar 3
— T Reverse Database...
(&)DB-Y¥A IQL... =% Sync ko EJB Diagram

Key Manager... -‘_1‘ Sync ko Entity Relationship Diagram

l&j Generate Deployment Descriptor, .,
Dieplay 4

Figure 14.131 - Synchronize ERD to EJB Diagram

For other SDE:
SDE Method
SDE for JBuilder On the menu, clidlools > Modeling > EJB > Sync to EJB Diagram
SDE for NetBeans On the menu, clidlodeling > EJB > Sync to EJB Diagram
SDE for IntelliJ IDEA On the menu, clidodeling > EJB > Sync to EJB Diagram
SDE for JDeveloper On the menu, clidiodel > EJB > Sync to EJB Diagram
SDE for WebLogic Workshop On the menu, cldkdeling > EJB > Sync to EJB Diagram

Table 14.12

* Right-Click on the ERD, sele&ync to EJB Diagram

=<frray Table==
Product_ProductiD
+Productindex

+ProductiD

Add Shape ]

O“ (Open Specification. ..

[ paste
Paste with Model

Rerniame..,

Zoom
@), ZoomIn
Procuet | €, zoom Out

Productian .. —

UnitPrize

Background Calar...

Connectar Style 3
Enid

Grid Yisible
v Snap ko Grid

Layout 3
Copy SCL L3

Sync ko Class Diagram

Svnc bo EJE Diagram

Show Column Types

Column Constraints Presentation Cption 3

Figure 14.132 - Sync to EJB Diagram by click on popup menu

14-52



SDE User's Guide (Part 2, for ORM)

Chapter 14 — Object Model

PurchaszOrder_OrderLine

Sy L
s "‘fm i orderLines purchassCrder
-Siibtotal ; doulile

fiEckd 1

purchaseOrders %

Product_Orclerline
Customer_PurchaseOrder

jrocluct customer 1
P g Customer
[Broductiame : String [CustomeD - int
UnitP rize : clouble *Bud__pmgm;nﬁi-.smnﬂ’
; '.Adgi_r_ass:_sh‘_‘pg
|-ContactPhone | String
[Email.: Sting.

Figure 14.133 - The generated EJB Diagram

Defining Primary Key

You can define an attribute to a primary key columone of the three ways:

* Usinglinclude in Primary Key

1. Select and right-click on attribute, selémtlude in primary key.

P :_ﬁﬁ_’ﬁiQ Open Specification.. .
[UnitP o : clouble i Delete

| Mew attribute

Mew Operation

Include in Pri

Figure 14.134 - Add a attribute to a primary key

» UsingClass Specificationdialog box

1. Right-click on the Entity Bean, cliodRpen Specificationfrom popup menu to open tk#ass Specification

dialog box.

2. SelectEJB Class Code Detaildab; click the .. " button to open th8elect CMP Fieldsdialog box.

£ Class Specification E]

General Attributes Operations Relations Template Parameters
ORM Qualifiers Sterentunes anaed Yalues Files

Clazz Code Detailz EJE Class Code Details Diagrams

Has local ‘
[ Has home. ‘

Has local home

Abstract schema name:

JMDT lacal name:

| |
JMDI name: [ |
| |
| |

Display name:

Drescription:

Auto synchronize names ] Re-entrant

[ Reset ] [ [o]4 ][ Cancel H Apply. H Help ]

Figure 14.135 - Class Specification dialog(EJB Code Details tab)
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3. Check theSelectedoption for theCMP fields which will be included in a primary key.

& Select CMP Fields X
CMP fields:
Mame Type Selected
B i —
ProductMame String ]
UnitPrice double ]
[ oK ] [ Cancel ] I Help ]

Figure 14.136 - Select CMP Fields dialog

If the Simple primary key option is checked, simple primary key is allowgwit is, only
one attribute can be defined as the primary kelgeise, more than one attribute can
be selected to form a composite primary key inim&y Key Class.

Using Resource-Centric Interface

1. Click on an Entity Bean, a group of valid editirgsources are displayed around the Entity Bean Class
2. Drag the resource ofCreate Primary Key" to the diagram pane.

BErERE
EE———
e Beaee G o
Customer “Ty
w-Address - Stiing ) Create Primary Key
-ContactPhone ; String
-Email: Stiing

| e —y

Figure 14.137 - Create Primary Key resource-centric
A class stereotyped &ntity Bean Primary Key is created.

1. Add the attributes for the Primary Key Class whidgh be added to the corresponding Entity Bean enattically.

~ <=Ertity Beahs>
-Acldress : Sting.
CortactPhane : String
-Email: Sting
-Custom el | String

|
-~ <=Entity Bean Primary Keye==
! CustomerP K

Figure 14.138 - The Entity Bean Primary Key Class

:, The Primary Key Class for the Entity Bean will meap to an additional entity in the entity
relationship diagram. The Primary Key Class willused in the generation of code.
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Creating a Creator Method

A Creator Method is used to create an entity baatance at the server side such that the servieretvitn a remote interface
to the client.

You can add a creator method to an Entity Beanneyad the two ways.

e UsingCreator Method Wizard
1. To activate th€reator Method Wizard, right-click on the Entity Bean, seldedB > Create Creator

Method.
Add »
'-"Sﬂ'{{ig Q Open Specification...
l-LinitPrice © double Sterectypes »
= L] i Sub Diagrams »

Update to Code
Select in Code
EJB Create CMP Field. ..
Edit
&% cut

Copy

ﬂ Delete |
Figure 14.139 - To create Creator Methods

Create Primary Key Field. ..

Creabe Home Method. ..

Creabe Creator Method. .

Create Select Method. ..

2. TheCreator Method Wizard will be shown, you can modify tiéame for the Creator Method and then

click Next >.
Mame: | creatar |
Docurmentation:
BfIiu/ === = FEF& ¥

Figure 14.140 - Creator Method Wizard dialog

& Creator Method Wizard - Parameters (Creator, Meth. .. rg|

Mame Type Defaul ¥... Directian
ProductID String finout
Producthame  [String inouk
UnitPrice: double firciuk o
v
Select CMP Fields. .
[ < Back ][ Next = ][ Firish ]

Figure 14.141 - Add a parameter
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3. To specify the parameters for the Creator Method,gan add the parameters in one of the two ways:

» Click Select CMP Fields..button, the Select CMP Fields dialog box will bgptayed. Check the
Selectedoption for theCMP fields which will be added as the parameters for the Grédethod.

€ Selsct CMP Fields 3
(CMP fields:
Mame Type Selected
ProductlD String ]
FroductMame String
UnitPrice double ]
[ (414 ] [ Cancel ] [ Help ]

Figure 14.142 - Select CMP Fields dialog

Click Add... button, aParameter Specificationdialog box is displayed, and you can modify the
parameter name and properties, such as type.

& Parameter Specification El

Generall Parameter Code Details | Stereotypes || Taoged Yalues | Files

Mame:

Operation: | creatar |

Type: [

Type modifier: |<Unspe[iﬁed>

Direction: |innut

Default value: | |

Documentation:

BIu === £= FR#& F

[ o J[ concd J[ awoe J[ tek |
Figure 14.143 - Parameter Specification dialog

4. Click Next>, theEJB Operation Code Detailsis shown which allows you to define thecal Properties
andRemote Propertiesfor the Creator Method.

& Creator Method Wizard - EJB Operation Code Details rg|

Type of method: ‘Creatnr method “ |

Expose in local home interface
Expose in home interface

Local Froperties | Remote Properties

Transaction property: |Bean default “

[] Exclude fram module

Figure 14.144 - EJB Operation Code Details

As Create Creator Method...was selected from the pop-up menu of the entianpthe

Type of method of th&JB Operation Code Detailsof the wizard will be set &Sreator
method by default.
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5. Click Finish, theCreator Method is added to the Entity Bean.

=Eitity Bean=>
T

[Praductip : String
HProductileme ; String

-UnitP rize : double

[roreate(ProductiD © String, Produdhlame : String, LnitP ize : double)|

Figure 14.145 - The Entity Bean Class with creator method

» UsingOperation Specificationdialog box.
5. Right-click on the Entity Bean, selegtid > Operation to add a new operation.

Stereotypes

Sub Diagrams »

Figure 14.146 - To Add operation

6. Right-click on the operation, selgdpen Specification

@ CpenSpecification..

. T Delete

Mew Atkribute

Mew Operation

EJB 3

Figure 14.147 - To open operation Specification

7. An Operation Specificationdialog box is displayed, click tHearametersTab, clickAdd... button.

& Operation Specification E]

Temolate Parameters Stereotypes Tagged Values Files
General | Parameters | Operation Code Details EJB Operation Code Details
Mame Type Default value Direction
»
v
[ Reset I [ oK ] [ Cancel ] [ Apply. ] [ Help ]

Figure 14.148 - Operation Specification dialog
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8. A Parameter Specificationdialog box is displayed, you can edit the paramedene and properties such as
type, clickOK.

& Parameter Specification E]

General ‘ Parameter Cade Details | Stereolypes | Tagged “alues | Files
Mamne: ‘ id |
Crperation: ‘ operation |
Type: \ &
Type modifier: ‘<Unspeuﬁed> £ |
Direction: [inout v|
Default value: ‘ |
Documenkation:
BIu === = FE2 ¥

o ) o [ ][ w0 ]

Figure 14.149 - Parameter Specification dialog

9. Click theEJB Operation Code DetailsTab of theOperation Specificationdialog box, seledCreator
method from the drop-down menu dfype of Method.

& Operation Specification

Template Parameters Stereotypes i
General | Parameters | Operation Code Details | EJB Operation Code Details

Type of method:

Expase in local home interface
Expase in home inkerface

Local Properties | Femote Properties

Transaction property: |Bean default £

[ Exelude from module

[ Reset ] [ [o] 4 ][ Cancel ][ Apply ][ Help ]

Figure 14.150 - Operation specification dialog (EJB Operation Code Details)

10. Click OK. The Creator Method is added to the Entity Bean.

+ereateic: Sting)

Figure 14.151 - Classwith Creator methods

14-58



SDE User's Guide (Part 2, for ORM) Chapter 14 — Object Model

Creating a Finder Method

A Finder Method is used to specify a retrieval fidlethe generated beans querying the databaseaioallowed to define the
finder method before the generation of Enterpris@ Bean. For more information on the usage ofdfihiethod, refer to the
description of Using Finder Methad the Manipulating Persistent Data with Jabhapter.

1. Right-Click on an Entity Bean, seld€dB > Create Finder Method

[]
<<E ntity Bean=>

Product Add »
HP rodudiD : int
P roducthlame : String Q Open Specification...
HUnitPrice : double

Stereotypes »
roreate(ProdudiD : int

Sub Diagrams »
- &
Update to Cade

Select in Code

EJB Create CMP Figld, .,
Edit
A Cut

Copy L

ﬂ Delete

Send ko L

Create Primary Key Field. ..
Create Home Method, .,

Create Creator Method..,

Create Select Method,,,

Create Finder Methad.., \
Presentation Options L] -

Figure 14.152 - To create finder method

2. TheFinder Method Wizard will be shown, you can edit the general informatior the Finder Method such as
Name Return type andType madifier, and then cliciNext >.

£ Finder Method Wizard - General X

Mame: find Bl aime
Retorm type: v
Type modifier:  |<Unspecified » w

Documentation:

MHML Bfu| = == E=S|Flre ¥f

Figure 14.153 - Finder Method Wizard

You are directed to theinder Method Wizard - Parametersscreen.
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3. Click Add... button, aParameter Specificationdialog box is displayed, and you can modify theapgeter name and

properties, such as type.

£~ Parameter Specification

General |PammenarCUde Details | Stereatypes | Tagged Values | Disgrams | Files

JUER ‘name

Ciperation: ‘ findByifame

Tupe: St{mg

Type modifier: ‘:Um‘peciﬁeb

Direction: [inout

Defanlt valve: ‘

Docurmentation:

[[EML BT u === =1

i
11
=
=
%
4

o (o (o

]

Figure 14.154 - Parameter Specification dialog

4. Click Next >, theEJB Operation Code Detailsis shown which allows you to define tRander query for the Finder

Method.

& Finder Method Wizard - EJB Operation Code Details

X

Type of method: |Finder method

]

Finder query: | SELECT OBIECT {p) FROM Product p WHERE p.ProductiName = #1 |

Expose in local home interface
Expose in home interface

Local Properties | Remate Properties

Transaction property: ‘Eean default

[ Exclude From module

Figure 14.155 - EJB Operation Code Details

As Create Finder Method...was selected from the pop-up menu of the entiagnbthe Type
of method of th&eJB Operation Code Detailsof the wizard will be set dinder method by

default.

5. Click Finish, theFinder Method is added to the Entity Bean.

=<E ntity Bean==
Product
P roductiD : int
P roductMame : String
-UnitPrice : double
+oreate(ProdudiD ; int)
+findByMame(name : Sting)

Figure 14.156 - Entity Bean Class with finder method
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Mapping an Enterprise JavaBeans Model to a Data Model

Entity Bean to Database Mapping is supported whielps Enterprise JavaBeans models to entity rekdtimodels and vice
versa.

Mapping between entity beans to relational datapasserves the data, state, primary key, and diffa in data type. Thus,
you are not required to handle those tedious tdskisag software development.

Mapping Entity Beans to Entities

Enterprise JavaBeans Model can be mapped to DatkeIMBntity Bean classes can act as persistentstiaiage during the
application is running, and hence, all entity belsses can map to entities using a one-to-one ingpp

Example:

<<EriityBeans> Product
Preduct _— +Producti
HP et - String Productiame
HProductilame | String UnitPrice
FLINEP e * douiile
Product Entity Bean Product Entity

Figure 14.157 - Mapping Entity Beans to Entities
In the above example, the Product Entity Bean igped with the Product Entity as the Product Ergigan instance can store

the product information from the Product Entity.

Mapping Attributes to Columns

Since the Entity Bean map to the entities, attabuhap to columns accordingly.

Example:
==Entity Baare=
| Product | (__ Produt 7
[ProdudiD : String E 1D : varchar (255)
 Sring ; Productiame | varchar(255)
-inae ihes - doutie UnitPrics ; doublef1 0)
Priduct Entity Bean Product Entity

Figure 14.158 - Mapping attributes to Columns

In the above example, the following table showsntta®ping between the attributes of the Customes<Ciad the columns of
the Customer Entity.

Product Entity Bean Product Entity
ProductID ProductID
ProductName ProductName
UnitPrice UnitPrice
Table 14.13

Mapping Data Type
The attribute type automatically maps to an appadpicolumn data type of the database you desired.
Example:

e<Entity Bean=s
Product

(==
LProductin : Sing ﬂ +ProguctlD : varchar (255)

String ; Froductiame | varchar(255)
AR fice - dolie LinitPrice ; double(l 0)

Froduct Entity Bean Product Entity

Figure 14.159 - Mapping Data type

In the above example, the following table showsntitapping between data types

Product Entity Bean Product Entity

String varchar(255)

Double double(10)

Table 14.14
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A table shows the data type mapping between EnsergavaBeans model and Data model.

Enterprise JavaBeans Model Data Model
Boolean Bit (1)
Byte Tinyint (3)
Byte[] Binary(1000)
Blob Blob
Char Char(1)
Character Char(1)
String varchar(255)
Int Integer(10)
Integer Integer(10)
Double Double(10)
Decimal Integer
Bigdecimal Decimal(19)
Float Float(10)
Long Bigint(19)
Short Smallint(5)
Date Date
Time Time(7)
Timestamp Timestamp(7)

Mapping Primary Key

Table 14.15

The user-defined primary key of the Entity Bean sntpa primary key column of the correspondingtenti

Example:

==Ertity Bear==
Product
ProductlD : Stririg
-Procuctiame . String
UnitR rice © double

Figure 14.160 - Entity Bean

In the above example, when synchronizing the Prioeloiity bean to entity relationship diagram, thteitaute, ProductID
which is defined as primary key tyclude in Primary Key method maps to the primary key ProductID of thedBct entity.

=<E ity Benns =
Product

ProduciMame . Striing
f-LindP rice : doulbls

i Product )

-ProductiD | 5’"‘"!! ﬁ.

+ProductiD : varchar(255)
ProductMame ; varchar{255)

LIrite e ¢ dlaulbl el 0)
L 4

Figure 14.161 - Mapping Primary Key

Mapping Association
Association represents a binary relationship antemity Beans. Each Entity Bean of an associatianaheole. A role name is

attached at the end of an association line. Theermaine maps to a phrase of relationship in therdatel.
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Mapping Multiplicity

Multiplicity refers to the number of objects assded with a given object. There are six types oftiglicity commonly found
in the association. The following table shows tyatax to express the Multiplicity.

Table shows the syntax expressing the Multiplicity

Type of Multiplicity Description
0 Zero instance
0.1 Zero or one instances
0.* Zero or more instances
1 Exactly one instance
1.* One or more instances
* Unlimited number of instances

Table 14.16
Example:
In the above example, it shows that a directorle(faost) contains zero or more files (role: accadated by).

—Erfity Bran-> 0 o <<Eniily Beane>
File

= dhrectory ths [
D - String ieiD  Siring

Directory_Fie

ditectory LT EE— T E—
sdidD cwarchart2s) |~ __ e *TiledD : var char(255)
@O iecionydiiD | vaichoif255)

Figure 14.162 - Mapping Multiplicity

Transforming an Entity Bean with multiplicity of me the foreign key of parent entity can be nulaibl the child entity. It is
illustrated by the DirectorylD.

4+ Column Specification &l
Greneral
Name: DirectoryID
Tupe: warchar ~
Length: 255
Check constraint:

Docurmentation:

FHML B J u = == £

(il
11
]
=3
%
&y

[ Inelude in primery key Nulleble [7] Unigue

[ Bemt | [ [ Cowel J[ fmly J[ B |

Figure 14.163 - Column Specification dialog

14-63



SDE User's Guide (Part 2, for ORM) Chapter 14 — Object Model

Table shows the typical mapping between EJB DiagrathEntity Relationship Diagram.

EJB Diagram Entity Relationship Diagram

Table 14.17

Mapping Many-to-Many Association

For a many-to-many association between two Entésri®, a Link Entity will be generated to form tweeeto-many
relationships in-between two generated entitieg fifimary keys of the two entities will migratette link entity as the
primary/foreign keys.

e B
<Em BT Studert_Couae Course
Student . |CormCode: it
SM.D int HName ; Sting
[Hame - Sting o cowtes | Hulor: String
[ Coumw 7
corves (SO o
r—\ ourses {10y
S i ) Iame wrchanzss)
| +StudentD : int{in) “\¢#CourmeCourseCode : int(10) [futer : varchar(255)

Figure 14.164 - Mapping Many-to-many association
In the above example, the link entity, Student_Geus generated between entities of Student ands€athen transforming
the many-to-many association.

Mapping Enterprise JavaBeans Model Terminology
Table shows the shift from Enterprise JavaBeanseftoddata model terminology.

Enterprise JavaBeans Model Term Data Model Term
Entity Bean Entity
Entity Bean Instance Instance of an entity
Association Relationship
Attribute Column
Role Phrase
Multiplicity Cardinality

Table 14.18

14-64



Data Model




SDE User's Guide (Part 2, for ORM) Chapter 15 — Data Model

Chapter 15 - Data Model

You are provided with a visual modeling environmiemtthe data model of an application, and als@rse database
engineering. This chapter shows you how to depieiobject models by using Entity Relationship Déagrand how to reverse
database, and describes how the data model maps adject model.

In this chapter:

* Introduction

» Creating Data Model

* Reverse Database Engineering

» Creating Array Table in Data Model

» Creating Partial Table in Data Model

» Copying SQL Statements

e Mapping Data Model to Object Model

e Mapping Data Model to Enterprise JavaBeans Model

Introduction

An entity is an object in the business or systeth wiell-defined characteristics which are represéity columns showing
what information can be stored. In relational dat#s, an entity refers to a record structuretatde.

A data model provides the lower-level detail otlational database of an application. It showgthesical database models
and their relationships in an application. An gntélationship diagram can be used to describettitiées inside a system and
their relationships with each other; the entityatieinship diagram is also known as a data model.

Visual modeling for data models is supported, mdy by creating a new data model, but also by fiansing from either an
object model, or an Enterprise JavaBeans modekRimg the existing relational model into data medealso supported. As
object-relational mapping is automated, object rhode thus be generated from the data model by siagethe existing
database.

The following section describes how to reverseréhational model into data models and depict tha deodels using the
Entity Relationship Diagram.

Entity Relationship Diagram

Entity relationship diagram is a graphical représton of a data model of an application. It actshee basis for mapping the
application to the relational database.

Creating an Entity Relationship Diagram

You are provided with four ways to create an Engflationship Diagram.

Drawing an Entity Relationship Diagram(ERD)

Reverse Engineering an existing Relational Database
Synchronizing from the Object Model to Data Model
Synchronizing from the Enterprise JavaBeans Maul€ldta Model

el Sl
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Drawing an Entity Relationship Diagram (ERD)

1. You can create a new ERD in one of the three ways:
* On the menu, clickile > New Diagram >New Entity Relationship Diagram

58 Edit Source  Refactor Mavigate Search Project  Modeling  Run  Awindow  Help
New Abtshift+N F P @ & @ & - | 33 1 #
ENlE [ | Mew Class Diagram

E".J Mew Use Case Diagranm

. 4| Mew Sequence Diagram

Lr:a Mesw Communication Diagram
| |2 Mew State Machine Diagram
l@ Mesw Ackivity Diagram

@ New Component Diagrann
"ﬁu.’l Mew Deployment Diagram
@ Mews Package Diagram

| |5t Mew Object Diagram

Mo [ Mew Textual Analysis
Rename... Fz @_d Mew Business Worlflow Diagram
Refresh F5 =
7 ) i | 5 Mesw CRC Card Diagram
Conwett Line Delimiters Ta L
| [E2) Mew Composite Structure Diagram
=y B ﬂ Mew Timing Diagram
@ Print SDE-EC Diagrams. .. L@ Mew Interaction Overview Diagramn
Switch Workspace. . 1| Mesw Owerview Diagram
™ = "
4y Import. .. | ] Mew ORM Diagram
&7 Export...

{.Tﬂ Mew EJE Diagram

SDE-EC Irnport

:E] New Business Process Diagram
SDE-EC Expotk

) i.-.%.l Mesw Requirement Diagram

Properties Alt+Enter |Z4| New Data Flow Diagram
[Z=] SDE-EC Project Properties...

Figure 15.1 - Create new Entity Relationship Diagram

» On theDiagram Navigator, right-click Entity Relationship Diagram > Create Entity Relationship
Diagram.

" Diagr

CE-BE-o-H-2

lﬂPrDject
gﬂ Use Case Diagram
[ Clas= Diagram

144 Sequence Diagram

{E'_IJ Communication Diagram

fj State Machine Diagram

-7 Activity Diagram

g omponent Diagram

L’:.IJ Deployment Diagram

]I-_.,J Package Diagram

73 Object Diagram

--[£] Composite Structure Diagram
i;ﬂ Timing Diagram

]’jﬂl Interaction Overview Diagram
fﬁ Textual Analysis
(4] Basic Diagram
f‘.‘ﬁl CRC Card Diagram

{Entity Relationship Diagram
{7 ORM Diagram i ionship Diagram
--[1] Data Flow Diagram || Mew Diagram
- EJB Diagram

E Business Process Diagram iﬁ Sark Entity Relationship Diagram by name

l:‘d.l Overview Diagram E"_-,'\ Collapse
= =
--{ ] Requirement Diagram

;Jg\‘ Expand
LUl

Figure 15.2 - Create ERD by click on Diagram Navigator

e On the toolbar, click thBlew Entity Relationship Diagramicon.

A new Entity Relationship Diagram pane is displayed
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Creating a new Entity element to the ERD

1. On the diagram toolbar, click tintity shape icon.

E Entity Relationship Diagraml

DEIE

ry
Tools
X =1 . . .
| % Entity Relationship =) [ Product B
=] Entie ProductiD  integer(10)  Nullable =true
'y

% ProductMame varchar(253) Mullable = true
j View UnitPrice clouble(10) Mullable = trug
“+-4- One-to-One Relationship .

Figure 15.3 - Entity resource-centric.

2. Click a location in the diagram pane.

An icon representing the entity element is addetheadiagram.

3. Type in a name for thEéntity element.

You can edit the name by double-clicking the namkeyopressing thé 2 button.
Modifying the Entity Specification
1. To display theEntity Specification, right-click the entity element, clicdRpen Specification

Entity Specification dialog box is displayed, you can modify the engitpperties and constraints.

Genernl | Colunns | Indices | Constraiuts
ame: | PurchaseOrder |
Dizcriminator Columy: ‘ <Unspecified = E¥3 |
Diocumentation:
MHEML Bfu| = =Z=E| &= Flre ¥

T [t ) [ ]

Figure 15.4 - Entity Specification dialog

Adding new Column to the Entity

1. You can add a new column to the entity in one efttiree ways:
* Right-click on an entity, selettew Column.

Q Open Specification. ., - @

Sort Calumns

Figure 15.5 - Add new column
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A new column is added, type the column name and ityphe form of tolumn_name: typ€. You can also
edit the column name by double-clicking the columame or by pressing th€ button.

» Click on an entity, press the keyboard shortédit + Shift + C.
« 1. Right-click the entity element, clicRpen Specification

2. Click theColumns Tab, then clickAdd.

Column Specificationdialog box is displayed, you can modify the coluname and properties, such as
type.

4 Entity Specification @

General | Colwnns | Indices| Constraints
Name Type Length Primary Key
Date warchar 255 ]
Totaldmt double 10 ]
CustomerCustom... int 0 ]
.
Add...
[ Rest ] [ [0):4 ] [ Cancel ] [ Apply ] [ Help ]

Figure 15.6 - Entity Specification dialog

Adding Relationship to the Entities

1. You can add relationship to the entities in onéheftwo ways:
» Using Resource-Centric Interface
1. Click on an entity, a group of valid editing resoes are displayed around the entity.
2. Drag the resource ofOne-to-One Relationshif to the associated class.

LA

[}

; One-to-One Relationship - > Entity
+lzmmre

OrderQty  in(10)

Subtotal : double(10)

Figure 15.7 - One-to-one Relationship resource-centric

e Using Toolbar icon
1. On the diagram toolbar, click ttelationshipicon.

e One-to-One RelationshipT-*-
* One-to-Many Relationship foq

* Many-to-Many Relationship
2. Click on an entity, drag to another entity.

A line indicating a connection between the two tegiis shown.
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Editing Relationship Specification

1. You can edit the relationship specification in tbibowing way:
» Right-click on the connection line, cliBpen Specificationfrom the pop-up menu.

Relationship Specificationdialog box is displayed, you have to modify thiatienship propertief?hraseand

Cardinality .

£ Relationship Specification

Crengral | Foreign Key Cobmnn Mapping

Name: ‘

PurchaseCrder

Phrase: | BelongTo

Catinality: | Exaotly One

Orderling
Phrse: | ConsistsOf
Cardinality: ‘One or More w | [ Ondered

Index column: ‘

[] Identifying relationship

BelongTo ComsistsOf
PurchaseOrder  [l--——----------—- I OrderLine

Docurmentation:
MHML BT u === = FlRe f
|
[ Rest ] [ [0):4 ] [ Cancel ] [ Apply ] [ Help

Figure 15.8 - Relationship Specification

Once you assign a primary key to a column of aityert foreign key column is automatically addedaticentities

associated with it.
An ERD is created.

BelongTo ConsistsOf
| EE=

Places | CrderedBy

PlacedBy ! Orl
ace: VJ_ I'eISJ_

Figure 15.9 - Entity Relationship Diagram
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Reverse Engineering an existing Relational Database

1. You can create an Entity Relationship Diagram lweree engineering an existing relational database.
e Onthe menu, clicodeling > ORM > Reverse Database...

W
#EUnload SDE-EC P Q- i@ -
Application Cptions...
: Auto Synchronization
Repart J

Project Publisher. ..

.ﬁ{Edit Stereotypes. ..
Configure Requirement Enumerations.. .
[FJuse Case scheduling. .

(3, W,
EJB 4
C‘#Instant Feverse, . @ Database Configuration. ..

Instant Generator

atabase...

L '®DB—VA sGL.. m Reverse Java Classes’

m Reverse Hbernate, ..
Vau Mananar

Figure 15.10 - Reverse databases

For other SDE:
SDE Method
SDE for JBuilder On the menu, clidlools > Modeling > ORM > Reverse Database...
SDE for NetBeans On the menu, clidlodeling > ORM > Reverse Database...
SDE for IntelliJ IDEA On the menu, cliddodeling > ORM > Reverse Database...
SDE for JDeveloper On the menu, clidiodel > ORM > Reverse Database...
SDE for WebLogic Workshop| On the menu, clidkdeling > ORM > Reverse Database...

Table 15.1
The Database to Data Modelialog box is displayed.

Step 1: Select Language

Select the language of the project from the drogrdmenu, eithedava or C#, and then clickNext >to proceed to Step 2.

£ Database to Data Model @

isual Paradiom Database Reverse
Select Language (Step 1 of 3)

Language : | fava b

M

[ Next = ][ Cancel ][ Help ]

Figure 15.11 - Select the programming language
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Step 2: Database Configuration
You can configure the database connection for &séreld database to be reversed.

1. You are asked to define the database configuraefer to the descriptions in the Database Conditimm chapter for
information on how to configure the database.

£~ Database o Data Model

X

\isual Paradigm Database Reverse
Diatabaze Configuration (Step 2 of 3)
Drriver file :
Diriver : HEQLDE (In-process) E¥3
Comnection TRL : | jdbe heldb:file: <database_filepath=
User: root Passwaord @ | T
Set az defanlt Test Connection
Database Driver Deseription
HEOLEE s
HSQLDE is the leading SQL relational database engine written in Java. It has s JDBC driver and
supports a rich subset of ANSI-82 SQL (BNF tree format) plus S2L 98 and 2002 enhancements. It
offers a small (less than 100k in one wersion), fast database engine which offers both in-memory
and digcbased tables. Embedded and server modes are available. Additionally, it includes tools
such as a minimal web server, i query and ttools(can be run as applets)
and a number of demonstration examples.
Driver file: The jar, .zip or .class file that conta%s the JDBC driver
Dawnload link: hitp:/fhsqldb sourcetorge netf
Connection URL: Spesity the losation of the JDBC data provider
<host_name>: The IP address or the domain name of the database sener
<port_numbers: The port number to the database. Default is 001
User: User name to login to the database e
[ < Back ] I Next = ] I Cancel ] [ Help

Figure 15.12 - Database Configuration

2. Click Next>, go to Step 3 of Reverse Database.

Step 3: Selecting Tables
All the available tables found from the connectathase are listed.

1. Select the tables that you want to reverse to Diatdel.
2. Click Finish.

£ Database to Data Model

‘fisual Paradiom Database Reverse
Selecting Tables (Step 3 of 3)

Mo. of table(s) found: 4
Ayailable Tables:

custormer
orderline
product
purchaseord er

Chesk A1 | [ Dn-check all |

[ <Bock | [ Enish ][ Comel |[ Help |

Figure 15.13 - Select the tables for reverse
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An Entity Relationship Diagram is automatically gested and displayed. It can be found undebDilagram Navigator.

5 BelongTao ConsistsOf
1

talAmt . S
#CustomercustomeriD #Purchase OrderPO_NO)|
; %P0
PIncesT
I
]
I
I
]
PlacedBy !

Figure 15.14 - Thereversed Entity Relationship Diagram

Synchronizing from an Object Model to a Data Model

You can generate the ERD from a class diagram bgtspnization if there is a class diagram.

1. You can synchronize the Class Diagram to ERD inafrthe three methods:
e Onthe menu, clicModeling> ORM > Sync to Entity Relationship Diagram

GEGENEN Run window  Help
{EiUnload SDE-EC P Q- i -l
Application Options. ..
Auko Synchronization
Report 3
Pro]ect Publisher. ..

,ﬁEdit Stereotypes...
Corfigure Requirement Enumerations. ..
DUSE Case Scheduling. ..

) (3, wizards...
EJB 3
%Instant Reverse... @ Database Configuration. ..
Instant Generatar » ., Reverse Database
T '@DB-VA sal.. H Reverse Java Classes...

[ Reverse Hibernate, .,

n Key Manager... i
35" sync to Class Diagram
-. Sync to Entity Relationship Diagram
% Generate Database. ..

m [35) Generate Code...

Figure 15.15 - Synchronize ORM to ERD

For other SDE:
SDE Method

SDE for JBuilder O_n the menu, clicRools > Modeling > ORM > Sync to Entity Relationshp
Diagram.

SDE for NetBeans O_n the menu, clickModeling > ORM > Sync to Entity Relationship
Diagram.

SDE for IntelliJ IDEA Qn the menu, clickModeling > ORM > Sync to Entity Relationship
Diagram.

SDE for JDeveloper On the menu, clidlodel > ORM > Sync to Entity Relationship Diagram

SDE for WebLogic On the menu, clicodeling > ORM > Sync to Entity Relationship

Workshop Diagram.

Table 16.2
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* Right-Click on the Class Diagram, sel&ginchronize to Entity Relationship Diagram

Add Shape b
Q Open Specification. ..
7] Paste
Paste with Model
Rename...
Zoom 3
Background Calar ...
Conneckar Style »
Grid 3
Auta Fit Shapes Size
Layout »

Presentation Cptions »

ORM »

Send to ]

Figure 15.16 - Synchronize to ERD by click on popup menu

e On the class diagram, hold down the right-mous®humove the mouse from left to right to form the

gesture. A blue path is shown indicating the gestur

==0ORM Persistable>> =<=0ORM Persigtable>>
OrderLine PurchaseOrder
1D - it -ConsistsOf -BelongTo PO NOint
FOrderGty : int 1.0 1 -Date : String
FSubtotal : double -Totaldmt : double
-Places T
-OrderedBy 1.4

-/ kK

-Orders 1 -PlacedBy 1
==0ORM Persistable>> =<=0ORM Persigtable>>
Product Customer
FProductlD : int -CustomenD : int
FProducthame : String -Custom eam e : String
FURitP rice : double -Address : String
-ContactPhone : String
-Email : String

Figure 15.17 - Synchronize to ERD by using gesture

2. An Entity Relationship Diagram is generated andlmafound under thBiagram Navigator.

| BelongTo Cunsis‘lSCE‘f 2

W
CrderedBy
|
|
|
|
|
1

Qrel
I elsJ_

Figure 15.18 - The synchronized ERD
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Synchronizing from the Enterprise JavaBeans Model to Data Model

You can generate the ERD from an EJB diagram bgtaymization if there is an EJB diagram.

1. You can synchronize the EJB Diagram to ERD in dinth@three methods:
e Onthe menu, clicModeling > EJB > Sync to Entity Relationship Diagram.

WAGENEN Run Window  Help
unload SDE-EC Q- i®mP g
Application Options...
Auto Synchronization
Repart 3
Pro]ect Publisher. .,

,ﬁEdit Stereotypes. ..
Corfigure Requirement Enumerations. ..
DUSE Case Scheduling...

ORM »

%Instant Reverse.., E Application Server Configuration.. .

Instant Generator 3
‘P Reverse Database. .,

"E Sync ko EJB Diagram
[

! (@oevasol..

n Kev Manager... ' 3ync bo Entity Relationship Diagram

| |48 Generate Deployment Descriptar...

Figure 15.19 - synchronize EJB to ERD

Chapter 15 — Data Model

For other SDE:
SDE Method

SDE for JBuilder O_n the menu, clickools > Modeling > EJB > Sync to Entity Relationsip
Diagram.

SDE for NetBeans O_n the menu, clicodeling > EJB > Sync to Entity Relationship
Diagram.

SDE for IntelliJ IDEA O_n the menu, clicodeling > EJB > Sync to Entity Relationship
Diagram.

SDE for JDeveloper On the menu, clidiodel > EJB > Sync to Entity Relationship Diagram

SDE for WebLogic On the menu, clicModeling > EJB > Sync to Entity Relationship

Workshop Diagram.

Table 16.3

* Right-Click on the EJB Diagram, selégynchronize to Entity Relationship Diagram

Add shape »
Q Open Specification. ..
[7] Paste
Paste with Model
Rename...
Zoam »
Background Color.. .
Conneckor Style »
arid ]
Auta Fit Shapes Size

Layout »

Synchronize to Entity Relationship Diagram K
EJB 3

Figure 15.20 - Synchronize to ERD by click on popup menu
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On the EJB diagram, hold down the right-mouse Ioytteove the mouse from left to right to form the
gesture. A blue path is shown indicating the gestur

=<Entity Bean=> ==Entity Bean=>
Orderl ine Order
D int -ConsistsOf -BelondTo [pg o int
-OrderGty : int 1.4 1 |Date: String
-Subtotal : double -TotalAmt . double
-OrderedBy | 1. -Places | 1.*
-Orders 1
-PlacedBy 1
==Entity Bean== ==<Entity Bean==>
Product C
~ProductlD : int ~Custom erD : int

-Custom ertlam e ; String
~Address: String
~ContactPhone : String
~Email : String

~Producthame : String
-UInitPrice : double

Figure 15.21 - synchronize to EJB by using gesture
An Entity Relationship Diagram is generated and lmafound under thBiagram Navigator.

i Oiderline
+ID '
O clerGty

Subtotal
#ProdyctProductin
#Purchase OrderPO_NO

OrdersdBy T pul'c:hawOnde\sT

|
|
|
|
|

|
|
|
|
| .
; cugtomer 18
|

Orders il

Producthiame
UnitPrice

Figure 15.22 - The generated Entity Relationship Diagram

Specifying Index Column

If a relationship with cardinality of many at onede a corresponding collection class will be uggdchfandling its multiple
cardinality. You can specify an index column totdbe collection.

1. Right-click on the connection line, cli€&pen Specificationfrom the pop-up menu.

Custamnerhlam

Address: varchar(255)
ContactPhone : varchar(255)
Email : varchar{255)

Cardinality —
From-end (Customer)

To-end (PurchaseOrder) »

Figure 15.23 - To open association specification

Relationship Specificationdialog box is displayed.

2. Check the option foOrdered.
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3. Select the index column from the drop-down menlndéx column, click OK.

£~ Relationship Specification E]

General | Foreizn Key Colomn Mapping

JUER |

Cuztomer

Phrase: [ FlacedBy

Cantinslity: | Exactly One

FurchaseCirder

Phrase: | Places

Cardinality: | Cne or More

Index colwmn: | <Unspecified =

[ Weutifying vellp, ;.

Totalhmt
Creat: Coltmiz.,,
Customer T

Documentation:

FHML B J u === &=

i
i
2]
=3
&

Fa

Purc

[(B=] [ & J[

J

Apply

J

Help

I

Figure 15.24 - Relationship Specification dialog

Ij You can selecCreate Columnfrom the drop-down menu to create a new indexroaléor

sorting.

Using the ID Generator

As the primary key is unique, the generation oiqaniy key is supported. The ID Generator is spemgdlfor generating a

primary key value at runtime.

1. Right-click on the primary key of an entity, sel@uen Specificationfrom the pop-up menu.

Figure 15.25 - To open column specification

Column Specificationof the primary key is displayed.
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2. Select the ID generator from the drop-down meniDd&enerator, click OK to confirm setting.

£~ Column Specification E]

Greneral

Weaume: CustomerIDr

Twpe: int £
Length: 10

D Generator: native w

Check constraint: dentity

it

Docurmentation: eemen

[/ HTML B 7| =S| FEe&fF

Tnelude in primary ke [ Unigue
[ Rest ] [ [0):4 ] [ Cancel ] [ Apply ] [ Help

Figure 15.26 - Column Specification dialog

ﬂ If the ID Generator is specified as either sequeseghilo or hilo, you have to enter the key for

the sequence/table name.

Defining Discriminator

In generalization, the superclass distributesatarmonalities to a group of similar subclasses. duteclass inherits all

superclass's attributes and it may contain spedifitoutes. The entities within the hierarchy emenbined into one single
entity containing all the attributes and a discniator column. The discriminator contains a uniqakie which is used for
identifying the entity which hierarchy it belongs t

You are allowed to define the discriminator in #rgity and discriminator value in the classes.

Defining Discriminator Column for Entity

You can add a new column acting as the discrimimattumn for an entity.

1. Right-click on an entity, selettew Column.

2. Enter the name and type for the discriminator enftirm of ‘discriminator_name: type".

15-14

B Q Open Specification. ..

Sort Colurns

Corwert ko Array Table

Figure 15.27 - add new column

intersst
Discriminator : v_a_rc_har|'

Figure 15.28 - Enter the name and type of column
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3. Right-click on the entity, sele@pen Specification...

e Colurnn

balance
interest Sotk Columns

Ik Convert to Array Table

Figure 15.28 - To open entity specification
Entity Specification dialog box is displayed.

4. Select the desired column from the drop-down médrigcriminator Column, click OK to confirm setting.

£ Entity Specification E]

General | Columns || Indices | Constramts

Hame: | Bank&ceonnt |
Diseriminator Colomn: | <Unspecified = w
Diocumentation: <Unspecified
[FIHML B T u ot umber

pazzword

halance

interest

M

(Bemt | [ J[ Cewdl J[ Awh |[ Eb |

Figure 15.29 - Select the discriminator Column

Defining Discriminator Value for Class

You can specify the discriminator value for eacb-slass.

1. Right-click on the relative sub-class for addingadiminator, seleddRM > ORM Class Details..from the pop-up

menu. TheClass Specificationdialog box showing th©RM Class Detailtab is displayed.

=<0ORM Persigable==

BankAccount Add »
-accourtMumber : integer
Open Specification, .
-password : String Q pen =9
-balance : integer Stereotypes »
Abstract
Visibility L3
Sub Diagrams »
" Create Parent »
==0RM Persisable== ==0RM Persistable= Code Detail >
Cl i - i —
Finterest : double
o Update ko Code

Select in Code |

Figure 15.30 - To open ORM Class Details

QRM Qualifiers...
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2. Enter the discriminator value for identifying thebsclass.

£ Class Specification @

General | Attributes | Operations | Relations

Termplate Parameters

ORM Cless Detsil | ORM Qualifiers | Stereotypes | Tagged Values

Class Code Details
Diagrams || Files

Inheritance gtrate gy

Dizcriminator walue:

[ Booling
Crstom S0L

[ Insert

[] Update:

[] Delete:

o (o (o

[

Figure 15.31 - Class Specification(ORM Class Detail)

Creating an Array Table

In a one-to-many relationship, a collection is ukechandling the multiple objects such that isisipler to retrieve each
object from the collection one by one.

The idea of Array Table is promoted which allowsngsto retrieve objects in the form of primitiveay, instead of a

collection when handling a data column with cartiipaf many.
You are allowed to create an array table in thé&yeand define an array type in the classes.

Defining an Array Table

You can create an Array Table for the Entity witbcdumn containing more than one instance of data.

1. Create a one-to-many relationship between theyeamtidl one of its columns that may contain more traninstance

of data.

Figure 15.32 - Defining a array table

In the above case, the phonebook has a contagtfentach contact person. Each contact personhagg more
than one phone numbers. A one-to-many relationséigeen contact entry and contact phone can be buil
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2. Right-click on the entity for the data column wiardinality of many, seleconvert to Array Table from the pop-

up menu.
L] [ ]

Name oo Q Open Specification,.,

n henehio Sort Columns

Mews Column

Convert to Array Table

Convert to Partial Table

Figure 15.33 - Convert table to array table

A warning message will be displayed, showing thatlisted constraints are not satisfied for conngrto array table.
Click Yesto let SDE to resolve the constraints automatic&lick No to cancel the conversion to array table.

X

The following constraints must be satisfied befare converting ko array table, da you want them ko be resalved automatica. ..

& Convert to Array Table

P
-
Mo index column found,
The foreign kewis) "ContactEntryID" is not a part of primary key,

Figure 15.34 - Confirm convert to Array Table

The conversion to Array Table is completed andethiity for the data column is stereotyped as Affragle.

Figure 15.35 - Thediagramis converted to array table

Defining an Array Type for Attribute in Class
A class with an attribute of array type modifierane that the attribute may contain more than otee tleus it implies the idea

of Array Table.
You can define the array type for the attributerme of the two ways:

» Using Inline Editing
1. Right-click on a class, clickdd > Attribute .

<<0RM Persistable=>
| ContactEntry add
oD it
[Mame : Sting Q Open Specification. .. Operation
-Address : Sting Stereotypes ¥ Template Parameter
LA Abstract ‘

Figure 15.36 - Add an attribute

Enter the name and type for the attribute in tmenfof "attribute_name :type[]", the sign;[]" indicates
the attribute is an array.

Figure 15.37 - Enter the type of attribute as array
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» UsingClass SpecificationDialog Box
1. Right-click on a class, clickpen Specification

oD :int -
Name : String @ Open Specification. .
-Acldre ss : String Stereokypes 1
| B Abstract

Figure 15.38 - To open the attribute Specification

» TheClass Specificationdialog box is displayed
1. Click Attribute Tab, clickAdd.

Attribute Specification is displayed.

2. Enter attribute name and type, select [] from tft@pedown menu oType modifier, then clickOK to
confirm setting.

£~ Attribute Specification @

Related models: <& 9 [Address v
EML Schema Sterentypes Tagged Values Dingrams Files
General Attribute Code Detadls ORM Attribute Detadl
Wame: phone
Classifier: ContactEntoy
Lnitial value
Multiplicity: Mnspecified w | []Ordered  [] Unique
Yisibility: private ~
Type: String w
Type modifier: |<Unspecifieds| r
Seope: <[Tnspecified »
Documentation: |
[V]HTHML B
[¥] Tisible
S e

Figure 15.39 - Attribute Specification dialog

Creating a Partial Table

In a one-to-one identifying relationship, an entitgy be a subordinate of the related entity; thathie subordinate entity has
columns which also belong to its superior entityhie real world situation.

The idea of Split Table with stereotype of Parigadlso promoted, which allows developers to oténthe size of database,
and minimizes the redundant persistent classdsafiatling one-to-one identifying relationship. Imer to reduce the risk of
appending a new column to an existing database,t8plit table supports developers to add new cofuio the partial table
with a one-to-one identifying relationship linkexithe existing table.

You are allowed to split the entity into two andheert the subordinate entity to be a Partial Tabke one-to-one identifying
relationship.
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Splitting Table
You can split an entity into two associated withree-to-one identifying relationship.
1. You can activate th8plit Table dialog box in one of the two ways:

e Using Pop-up Menu
1. Right-click an entity, sele@plit Table.

Q Open Spedification. ..
Mews Colurmn

Saork Calumns

Telephone : varchar(2 35)

Mokilel : varchar(255) Convert ba Array Table

Convert bo Partial Table

Copy SOL g 3

Figure 15.40 - To split Table

» Using Resource-Centric Interface

1. Click on an entity, a group of valid editing resoes are displayed around the entity.
2. Click the resource ofOne-to-One Relationship -> Partial Tablé.

{ One-to- One Relationatip = Partial Tobk

Figure 15.41 - One-to-one Relationship -> Partial Table resource-centric
Split Table dialog box is displayed.

Mew Partial Table Mame: | Custamer_Partial

~Colurnr

Qriginal : Partial :

CustomerID Customer1D

Customerhame

Address

Telephone

Mobile
~
v

[ oc ] cone [ rmen |

Figure 15.42 - Split Table dialog

2. Edit theNew Partial Table Name,select the columns from the list©figinal to Partial, and clickOK.

An entity stereotyped as Partial is created.

Figure 15.43 - Partial Table created
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Converting to a Partial Table
You can convert an entity to a Partial Table ime-to-one identifying relationship.

1. Right-click on the entity, sele@onvert to Partial Table from the pop-up menu.

pen Specification...

i

! shiE philis Mew Column
Customerlame : 1

Sart Columns

Converk ko Array Table

Convert to Partial Table

split Table

Figure 15.44 - Convert to partial table

The entity is stereotyped as Partial.

Figure 15.45 - Modified to Partial Table

Copying SQL statements from Tables

Copying SQL statements from the ERD entities ivjoked. It allows the developers to copy the SQltesteents from the
entity relationship diagram easily such that depets can use and modify the SQL statement on tiabase directly.

In order to copy the SQL statement, you must caméighe database setting in advance as the SQimstats will be
generated according to the default database sgper

1. To configure database connection, on the menk Mizdeling > ORM > Database Configuration..or Modeling >
EJB > Database Configuration...

P oo EERETEmTY
unioad SDEEC Q- i {5 Unload SDE-EC Q-
#ppkication Oiptions. . Appliation Options...
Futto Synchronization Ao Syrchronization
Report L3 Repart 3
[ project Pubisher ., (@ project Publsher...

e Edt Sterectypes...
Configure Requirement Enumerations...
[Sluse Case Scheduing. .

e Ede Stereatypes...
Configurs Requrement Enumesations. ..

[FJuse Case Schadulrg. ..
- ORM 1]
wiad...
5] o ) [T PRI
G Tnstank Reverse. ., I8 Datebase Corfigueation... S Instanit Reverse, .. B nopication Server Configufilicn. .
b Instort Generator

T
[l G " L
nstank Genesako Py Raverce Daabass. .. d - P Reverse Database...
T (Eoevasq. ¥4 Reverse Java Classes. Gy0e-vA 5QL... 8 5y to £B Disgram

K Hansaer... BB Reverse Hbemate... a i 4% Symc to Entity Relationship Diagram

Figure 15.46 - To setup the Database Configuration

For other SDE:

SDE Method

On the menu, clickools > Modeling > ORM > Database Configuration...
On the menu, clickools > Modeling > EJB > Database Configuration...

SDE for JBuilder

On the menu, clicModeling > ORM > Database Configuration...

SDE for NetBeans On the menu, clicModeling > EJB > Database Configuration...

On the menu, clicModeling > ORM > Database Configuration...

SDE for IntelliJ IDEA On the menu, clicModeling > EJB > Database Configuration...

On the menu, clickodel > ORM > Database Configuration...

SDE for JDeveloper On the menu, clickodel > EJB > Database Configuration...

On the menu, clicModeling > ORM > Database Configuration...

SDE for WebLogic Workshop On the menu, clicModeling > EJB > Database Configuration...

Table 15.4
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Database Configuration dialog box will be display@éfer to the descriptions in tBatabase Configuration chapter for
information on how to configure the database.

ﬂ SDE will only provide you the function of copyin@8 if the default database connection is set.

ﬂ If there are multiple database settings, the S@testents will be generated for all these databersers.

Example:
There are two database settings selected in thievgoenvironment.

5 [ MySQL {

59 [] M3 3QL Server
53 [ Oracle

= [@ HOL
= JH] SybaM
5 [ Svbas Skl Borwhere |

Figure 15.47 - Set the database type as default

I

1. Right-click on the ERD, sele@opy SQL > Detail..from the pop-up menu.

y ConsistsD f BelongTo
Orderd by | OEEEST BEEnIC ] I!:
Subtotal TotalAmt

#Pumhase OrderPO_NO Add Shape »

#Pmo‘u‘cthUcND Q Open Specification. ..
OrdleredBy T Il Paste
: Paste with Madel
i Rename. ..
Orders n Zoom .

Background Colar...

Connectar Skyle 13
Producthlame
UnitPrice Grid 4
Auto Fit Shapes Size
Layout 3

Create Table(s)

Drap Tahls(s) Synchronize to Class Diagram

Select Synchronize to EJB Diagram

Insert Shaw Column Types

Update Columnn Constraints Presentation Option b

Delete Send ko >

SOL Browser

Figure 15.48 - To open the Generate SQL dialog

.:l You can selecCreate Table(s), Drop Table(s), Selecinsert, Update andDeletefrom the
Copy SQL submenu to directly copy the SQL statements fabofard.
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2.

Generate SQLdialog box is displayed, select the database sé&w® the drop-down menu @fatabase the

corresponding SQL statements will be displayed wmtingly.

& Generate SOL E]
Database:

5L

Create:

create table " Customer ™ 1 CustomerID ik not null auto_increment, "Customertame ™ vare .
create kable *PurchaseCrder” ("PO_NO" int not null auto_increment, *Date” wvarchar{255), —
create table " OrderLine” {710 int ok null auto_increment, * OrderGly ™ ink not nul, "Subto
rreate table " Product” (CProductID” ink not null auko_increment, “ProductName” varchar(z ¥
< | ?
Drop:

alter table "PurchaseCrder” drop foreign key "Fr_PurchaseCr_5685°;

alter bable " Orderline” drop Foreign key "FK_Orderline_1969°;

alter bable " Crderline” drop Foreign key “FK_Orderline_1143";

drop table if exists *Cuskomer”;

drop kable if exists *PurchaseCrder”; b

|>

Figure 15.49 - Generate SQL dialog

You are allowed to copy the SQL statements from@baerate SQLdialog box.

Copying SQL statements from Specified Scope

You can specify the scope on the ERD to generat&QL statements.
You can specify one of the three scopes:

15-22

All entities on the ERD
1. Select all entities on the ERD.
2. Right-click on the entity, sele@opy SQL > Detail...

As copying SQL without specifying scope, SQL statats will be generated for all components includinth

entities and relationships on the ERD.
Example:

Q Open Specification.. .
Tews Column
Sotk Calumns

Convert ko Array Table

7
OrderedBy — Convert ko Partial Table

lit: Tabl

Create Table(s)
Send ko Y Drop Tableds)
Sub Diagrams [ Select

Create Parent » Insert:

Update

Delete

Detail,,,

o
Figure 15.50 - To generate SQL for select entities
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& Generate SOL

Database: |MySOL W

=10 [

Create:

=

create kable *Orderline” {TID" ink not null auto_increment, *OrderGly” ink not null, “SL A
create kable *Product” " ProductID® int not null auto_increment, “Producthame” warch. —
create kable " Customer” { CustomerID” int not null auto_increment, " Customertlame”
rreate table *PurchaseCrder” PO lNO‘ int not null auto increment., * Date” varchar(z ¥

Drop:

drop table if exists
drop kable if exists
drap kable if exists
drap kable if exists

" Orderline” ;
*Product”;

" Cuskamer”;
*PurchaseCrder”; —

Select:

elect 107, "OrderQy , "Subfotal”, “PurchaseOrderPO_RO ™, ProductProductlD ™ froa
elect " ProductID’, “ProductMame’, "UnitPrice” from *Product”; -
<

| ¥

Insert:

Figure 15.51 - Generate SQL for selected entities

e Multiple entities and connection lines on the ERD

1. Select several entities and relationships on thB,FRessAlt, right-click on the diagram pane, sel€cipy

SQL from the pop-up menu.

As copying SQL with specifying a particular scoB€L statements will be generated only for the cameps

included in the specified scope.
Example:

Fh e o s o mern o teen o Eree
ConsistsOf :Q Open Specification...
|- Cardinality
Zero or More

¥ ® Oneor More

OrderedBy

\ Zero or One

Exactly One

Identifying

Orders -

Figure 15.52 - To copy the SQL for create table

e Connection lines on the ERD

Sub Diagrams M Drop Table(s)

1. Select connection line, preadt, right-click on the diagram pane, select Copy S the pop-up menu.

As copying SQL with connection lines
Example:

b |-
ConsistsOf O_ Cpen Specification.. .

Cardinality
#Purchase OrderPO_NO . int
#ProductProduct!D . int

Zero o More
7

OrderedBy -
|

mt : double(10)

pmerCustomerD . int
+  One or Mare
Zero or One
Exactly One
Identifying

|
|
|
|
|
|
L
Orders Sub Diagrans » Drop Constraint(s)

— Remove Al Turning Point (s) Detail...

Figure 15.53 - To copy the create constraint SQL statement

Create Constraint : alter table “OrderLine” add index "FK_OrderLine_196
add constraint "FK_OrderLine_1969" foreign key (‘Pu

references "PurchaseOrder’ ((PO_NO);

Drop Constraint :  alter table "OrderLine’ drop foreign key "FK_OrderL

9" ("PurchaseOrderPO_NO"),
rchaseOrderPO_NO)

ine_19697;
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Mapping a Data Model to an Object Model

Object Relational Mapping (ORM) is supported whichps data models to object models and vice versa.

Mapping between objects to relational databaseepres not only the data, but also the state, fafgigmary key mapping,
difference in data type and business logic. Thas,are not required to handle those tedious taskeglsoftware
development.

Mapping Entities to Classes
All entities map one-to-one to persistent claseesni object model.
Example:

Customer Enlity Customer Class

Figure 15.54 - Mapping Entities to Classes

In the above example, the Customer Entity map ormit the Customer Class as the Customer instamcstore the
customer information from the Customer Entity.

Mapping Columns to Attributes

Since all entities map one-to-one to persistergsela in an object model, columns in turn map tdates in a one-to-one
mapping. All specialty columns such as computedrmols and foreign key columns are ignored duringrdmesformation.

Example:

Customer Entity Customer Class

Figure 15.55 - Mapping Columnsto Attributes

In the above example, the following table showsrttaping between the columns of the Customer Eatitithe attributes of
the Customer Class.

Customer Entity Customer Class
CustomerID CustomerID
CustomerName CustomerName
Address Address
ContactPhone ContactPhone
Email Email
Table 15.5

Mapping Data Type
The column data type automatically maps to an gpjate attribute type of object model.
Example:

Customer Entity Customer Class

Figure 15.56 - Mapping Data Type
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In the above example, the following table showsntitapping between data types

Customer Entity Customer Class
int (10) int
varchar(255) String

Table 15.6
A table shows the data type mapping between Ohjedel and Data model.

Data Model Object Model
Bigint Long
Binary Byte[]

Bit Boolean
Blob Blob
Varchar String
Char Character
Char(1) Character
Clob String
Date Date
Decimal BigDecimal
Double Double
Float Float
Integer Integer
Numeric BigDecimal
Real Float
Time Time
Timestamp Timestamp
Tinyint Byte
Smallint Short
Varbinary Byte[]
Table 15.7

Mapping Primary Key

As the columns map to attributes in a one-to-onppima, primary key columns in the entity map taibtites as a part of a
class.

Example:
~Productid : integer T —
scription: varchar -Description : String

Figure 15.57 - Mapping Primary Key

In the example, the primary key of entity ProdirpductiD maps to an attribute ProductID of the class Prbduc
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Mapping Relationship

Relationship represents the correlation amongiestiEach entity of a relationship has a role ecePPhrase describing how the
entity acts in it. The phrase is attached at tlteadra relationship connection line. The phrasesriapgole name of association
in the object model.

There are two types of relationships in data moagbping to object model -identifying and non-id&yitig.

Identifying relationship specifies the part-of-wlhaklationship. It means that the child instaneeoaexist without the parent
instance. Once the parent instance is destroyedhifd instance becomes meaningless.

Non-identifying relationship implies weak dependgnelationship between parent and child entitider€é are two kinds of
non-identifying relationships, including optionadcamandatory. The necessity of the parent entitgxactly one" and "zero
or one" in the mandatory and optional non-identifyrelationship respectively.

Mapping ldentifying Relationship

Since the identifying relationship specifies thetjd-whole relationship, it map to composite aggons which implies that
the part cannot exist without its corresponding eho

Example:

= E .-.-:;g BicngedTa

Figure 15.58 - Mapping |dentifying Relationship

In the above example, the identifying relationdiween the entities of EmergencyContact and Studaps to composition
aggregation.

Mapping Non-identifying Relationship

Since non-identifying relationship implies weakat@nship between entities, it maps to association.

Example:

Figure 15.59 - Mapping Non-identifying Relationship

In the above example, non-identifying relationshéiween entities Owner and Property maps to agBntisetween Classes
of Owner and Property.

Mapping Cardinality

Cardinality refers to the number of possible instnof an entity relate to one instance of anathéty. The following table
shows the syntax to express the Cardinality.

Table shows the syntax expressing the Cardinality

Type of Cardinality Description
Ho— Zero or one instance
00— Zero or more instances
—+— Exactly one instance
> One or more instances
Table 15.8
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Table shows the typical mapping between Entity fRatahip Diagram and Class Diagram.

Entity Relationship Diagram Class Diagram

0.1

JUJUUU

-
@

Table 15.9

Mapping Many-to-Many Relationship

For each many-to-many relationship between entiidsnk Entity will be generated to form two oree+hany relationships in
between. The primary keys of the two entities ailtomatically migrate to the link entity to formetprimary/foreign keys.

Example:

Figure 15.59 - Mapping Many-to-many Relationship

In the above example, SDE generates the link eotibge a many-to-many relationship is setup betweerentities. To
transform the many-to-many relationship, the mamyaany relationship maps to many-to-many associatio

Mapping Array Table to Collection of Objects

The Array Table is promoted to allow users retrietsgects in the form of primitive array.
When transforming an array table, the array tabllemap to an attribute with array type modifier.

Example:

Figure 15.60 - Mapping Array Table to Collection of Objects

In the above example, the phonebook has a contagtfer each contact person. Each contact perssonhmve more than one
phone numbers. The array table of ContactEntry_@Inogps into the phone attribute with array type ifrexdn the
ContactEntry class.
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Mapping Data Model Terminology

The following table shows the shift from data mobebbject model terminology.

Data Model Term

Object Model Term

Entity Class
Instance of an entity Object
Relationship Association
Supertype/subtype Generalization
Column Attribute
Phrase Role
Cardinality Multiplicity
Table 15.10

Mapping a Data Model to an Enterprise JavaBeans Model

Chapter 15 — Data Model

Entity Bean to Database Mapping is supported whielps data models to Enterprise JavaBeans model@ndersa.

Mapping between entity beans to relational datapasserves not only the data, but also the stateigh/primary key
mapping, difference in data type and business ldgias, you are not required to handle those tediasks during software
development.

Mapping Entities to Entity Bean Classes
All entities map one-to-one to entity bean in anefporise JavaBeans model.

Example:
Product <<ErtityBean=»
e —p (5 nﬁa:l:} ET
{ < Siring
RroduciName Producihame | String
WnitPiice: LLindP fom - double
Product Entity Product Class

Figure 15.61 - Mapping Entities to Entity Bean Classes

In the above example, the Product Entity map orerthe Product Entity Bean as the Product EBEtgn instance can store
the product information from the Product Entity.

Mapping Columns to Attributes

Since all entities map one-to-one to entity beaanEnterprise JavaBeans model, columns in turntmagiributes in a one-
to-one mapping. All specialty columns such as caeggolumns and foreign key columns are ignoreihduransformation.

Example:

=<ErfilyBeans>
Product
ProductiD - Siing

HProductName : Siring
-IndP o ; coutles

r—

+Productll ; varchar 255}

Productiame ; varchar(255) b
—h

UnitPrice : double(l 0)

Product Entity Product Class

Figure 15.62 - Mapping Columns to Attributes

In the above example, the following table showsnttamping between the columns of the Product Eatity the attributes of
the Product Entity Bean Class.

Product Entity Product Entity Bean
ProductID ProductID
ProductName ProductName
UnitPrice UnitPrice
Table 15.11
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Mapping Data Type
The column data type automatically maps to an gpjate attribute type of Enterprise JavaBeans model

Example:

+ProductiD : varchar{255)
Productiame ; varchar(255)
UnitPrice | double(l 0)

Product Entity

B
—_—
—_—

Chapter 15 — Data Model

<<ErfityBeans>
[ ProductARIIY
ProductlD - String
Producthame : Sting
-IniP e ; double

Product Class

Figure 15.63 - Mapping Data Type

In the above example, the following table showsntitapping between data types

Product Entity

Product Entity Bean

varchar(255) String
double(10) double
Table 15.12
A table shows the data type mapping between EnserpavaBeans model and Data model.
Data Model Enterprise JavaBeans Model
Bigint Long
Binary Byte[]
Bit Boolean
Blob Blob
Varchar String
Char Character
Char(1) Character
Clob String
Date Date
Decimal BigDecimal
Double Double
Float Float
Integer Integer
Numeric BigDecimal
Real Float
Time Time
Timestamp Timestamp
Tinyint Byte
Smallint Short
Varbinary Byte[]

Table 15.13
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Mapping Primary Key

As the columns map to attributes in a one-to-onppimagy, primary key columns in the entity map taiatttes as a part of an
entity bean class.

Example:

<<Etity Bean==

[ Custom D - nteger J
B (e = S = 0
-Address: Sting
l-ContactPhons - String
-Email - Stnng

ContactPhone : varchar(235)
Emad ; varchar(255)

Figure 15.64 - Mapping Primary Key

In the example, the primary key of entity Custon@@rstomerID maps to an attribute CustomerlID ofghiity bean Customer.

Mapping Relationship

Relationship represents the correlation amongiestiEach entity of a relationship has a role eciPPhrase describing how the
entity acts in it. The phrase is attached at thieadra relationship connection line. The phrasesriagole name of association
in the object model.

There is only one type of relationship in data niedapping to EJB Diagram - non-identifying.

Non-identifying relationship implies weak dependgnelationship between parent and child entitidser€ are two kinds of
non-identifying relationships, including optionadcamandatory. The necessity of the parent entitgxactly one" and "zero
or one" in the mandatory and optional non-identifyrelationship respectively.

Mapping Non-identifying Relationship

Since non-identifying relationship implies weakat&nship between entities, it maps to association.

Example:

Owner_Propeity

<<Eriity Bean=> e properies | ==Enlity Beans=
O wner Y o Pr

Figure 15.65 - Mapping Non-identifying Relationship

In the above example, non-identifying relationdh@ween entities Owner and Property maps to agswtizetween Entity
Beans of Owner and Property.

Mapping Cardinality

Cardinality refers to the number of possible instanof an entity relate to one instance of anathéty. The following table
shows the syntax to express the Cardinality.

Table shows the syntax expressing the Cardinality

Type of Cardinality Description
Ho— Zero or one instance
20— Zero or more instances
—+— Exactly one instance
>+ One or more instances
Table 15.14
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Table shows the typical mapping between Entity fReiahip Diagram and EJB Diagram.

Entity Relationship Diagram EJB Diagram

0.1

Table 15.15

Mapping Many-to-Many Relationship

For each many-to-many relationship between entiidsnk Entity will be generated to form two or@+hany relationships in
between. The primary keys of the two entities ailtomatically migrate to the link entity to formetprimary/foreign keys.

Example:

Courss

stwkerts [CouseCods : i)

F B 1 bt f Shiderd_Cors a
£ intf0) 4 imtfra) 4

oo vorchartzssy [ ' “+#Course Couse Code : intr18) |

l

Hi warchan 255)
Tuter | varchar(255)

<<Erfity Besm
<<Entity Beane> Cowrse
Student_Courss
~ ""*_‘ sudants cowses (CourseCode: ot
ot T v+ [deene: Stiing
Hilome - String {-Tuitor ; String

Figure 15.66 - Mapping Many-to-many Relationship

In the above example, the link entity is generatece a many-to-many relationship is setup betwaerentities. To
transform the many-to-many relationship, the manyatany relationship maps to many-to-many assodciatio

Mapping Data Model Terminology

The following table shows the shift from data mobeEnterprise JavaBeans model terminology.

Data Model Term Enterprise JavaBeans Model Term
Entity Entity Bean Class
Instance of an entity Object
Relationship Association
Column Attribute
Phrase Role
Cardinality Multiplicity

Table 15.16

15-31



SDE User's Guide (Part 2, for ORM) Chapter 15 — Data Model

15-32



Database Schema




SDE User's Guide (Part 2, for ORM) Chapter 16 — Database Schema

Chapter 16 - Database Schema

The database can be generated from either Entlgti®eship Diagram or Class Diagram. You are alldue configure the
database connection and generate the databasessblieaporting the Entity Relationship Diagram ¢&ss Diagram to
relational database. This chapter shows you hayeterate the database and data definition languadjeescribes how the
data model maps the data definition language.

In this chapter:
e Introduction

» Generating Data Definition Language and Database
» Mapping Data Model to Data Definition Language

Introduction

Database schema refers to the database structileedata definition language (DDL) is a databasegismge which describes
the data structure in a database; that is, the BDised to define the database schema. The DDéns¢aits support the
creation and destruction of a database and/or.table

As the visual modeling of data model is supportiedabase connection is allowed to configure toastbeking environment.
According to the data model, the database and DibLatso be generated.

Generating Data Definition Language and Database

SDE provides you with two ways to generate a refeti database:

1. Generating Database from ERD
2. Generating Database from Class Diagram

Generating Database from Data Model

You can generate the database from data modekimbihne two ways:

1. Using Database Code Generation Dialog Box
2. Using Wizard

16-2



SDE User's Guide (Part 2, for ORM) Chapter 16 — Database Schema

Using Database Code Generation Dialog Box

1. Onthe menu, clicModeling > ORM > Generate Database...

et Run Window  Help
EBUrload SDEEC Q- i@
Application Options...
Auto Synchronization
Report 3
@Pro]ect Publisher. ..

‘ﬁEdit Stereatypes. ..
Configure Requirement Enumerations. ..
GUse Case Scheduling...

4 [ 4, wizards...

EJB

%Instant Reverse. .. @ Database Configuration. ..
Instant Generator 3 ﬁ Reveree Database

n @DB.\.’,Q SaL... TF Reverse Java Classes. ..
5l Reverse Hibernate. ..

n Key Managet. ..
' svnc to Class Diagram
-ﬂ Sync bo Entity Relationship Diagram
% Generate Database...

m [39 Generate Code... K

Figure 16.1 - To generate database

For other SDE:
SDE Method
SDE for JBuilder On the menu, clidlools > Modeling > ORM > Generate Database...
SDE for NetBeans On the menu, clidlodeling > ORM > Generate Database....
SDE for IntelliJ IDEA On the menu, clidlodeling > ORM > Generate Database...
SDE for JDeveloper On the menu, clidiodel > ORM > Generate Database...
SDE for WebLogic Workshop | On the menu, clMdkdeling > ORM > Generate Database...

Table 16.1
TheDatabase Code Generatiomlialog box is displayed.
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Generating Database for Java Project

For generating database for a Java project, caefithe following options.

1. Click Database Optionshutton,Database Configurationdialog box is displayed.

Chapter 16 — Database Schema

You are allowed to define the database configunafRefer to the descriptions in the Database Cardiipn for Java
Projectin the Getting Started with Object-Relational Maqgpchapter for information on how to configure the

database for Java project.

Generate ©

Language :
Database

(reperate Databaze Create Database £

[] Export to database

Ctenerate DDL
CQuote SQL Identifier: | Auto ~
Connection : JDEC i

IDBEC

Connection Pool Options Tz connection pool

= Database Code Generation E]
Ja il

Diatabam Confizuration
Diriver file * |~
Tiriver : W
Connection TEL :
Teer : Pazzwond :
Databame Driver Description
s
[ ok [ comel |[ Heb

]

Figure 16.2 - Database Code Generation dialog

2. Select the optioExport to databaseto allow altering the database.

Expart to database
Figure 16.3 - Export to database checkbox

3. Select the optioenerate DDL to allow the generation of DDL file.

izenerate DOL
Figure 16.4 - Generate DLL checkbox

4. Select the option for enabliri@uote SQL Identifier from the drop-down menu. By enabli@giote SQL Identifier,

the reserved word used in database can be usedinarg word in generating database.

Guote SCL Identifier: | Auto
Connection

JDBC

Figure 16.5 - Quote SQL Identifier options
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5. Select the type of connection from the drop-dowmuef Connection, eitherJDBC or Datasource

Connection TJDBC

JDBC

. IDatasu:uuru:e

Figure 16.6 - Connection Type

6. Select the option fadse connection pooto enable using the connection pool for Java ptoje

Use connection paol

Figure 16.7 - Use connection pool

7. Click Connection Pool Optionsbutton to open th€onnection Pool Optionsdialog box to configure the connection
pool settings.

¥~ Connection Pool Options @

Arguire Increment : 1]
1dle Test Perind {seconds) : |0

Iinimum Connections: 1
Mazimum Connections 15
Timeout (seconds) : 0

Figure 16.8 - Connection Pool Options dialog

8. Click OK, you will be prompted by th&enerate ORM Code/Databaselialog box showing the progress of database
generation. CliciClosewhen the progress is 100% finished.

& Generate ORM Code/Database @

Finish

[ Close Dialog when Finished progress

Figure 16.9 - Generate ORM Code/Database dialog

The database tables are generated.

.:, You are allowed to generate the database by sajgtteate DatabaseUpdate Database
Drop and Create Databaseor Drop Databasefrom the drop down menu.

-Create Database

Generate Database |

Create Database
|lpdate Database

Crop and Create Database
Crop Database

Export to database

Generate DOL

- T L e

Figure 16.10 - Generate database options
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Generating Database for .NET Project

For generating database for a .NET project, condigie following options.

16-6

1. Click Database Optionshutton,Database Configurationdialog box is displayed.

Chapter 16 — Database Schema

You are allowed to define the database configunatRefer to the descriptions in the Database Carditipn for

.NET Projectin the Getting Started with Object-Relational Maqgpchapter for information on how to configure the

database for .NET project.

4= Database Code Generation

Generate © Code and Databaze i

Language :

Code
(Creperate Databage Create Databaze w
[] Export to database
Ctenerate DDL
Cuote QL Identifier: | Luto ~
IDBEC

Diatabase Confignration

Diriver file

Adapter file :

Connection string

Diriver :

Databaze Options

Test Connection

X

& e

]

Figure 16.11 - Database Code Generation dialog

Export bo database

Figure 16.12 - Export to database checkbox

izenerate DOL
Figure 16.13 - Generate DDL checkbox

Select the option fdExport to databaseto allow altering the database.

Select the option foGenerate DDL to allow the generation of DDL file.

Select the option for enablin@uote SQL Identifier from the drop-down menu. By enabliqQmote SQL Identifier,

the reserved word used in database can be usediaary word in generating database.

Guote SCL Identifier: | Auto
Connection

JDBC

Figure 16.14 - Quote SQL Identifier options
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5. Click OK, you will be prompted by th&enerate ORM Code/Databaselialog box showing the progress of database
generation. CliciClosewhen the progress is 100% finished.

& Generate ORM Code/Database E]

Firiish

[ Slose Dialog when Frished progress

Figure 16.15 - Generate ORM Code/Database

he database tables are generated.

:, You are allowed to generate the database by sajgtteate DatabaseUpdate Database
Drop and Create Databaseor Drop Databasefrom the drop-down menu.

Gaenerate Database ; -Create Database
Export o database  [le Database
|Ipdate Database
Gzenerake DOL Crop and Create Database
Drop Database

- T L e

Figure 16.16 - Generate database options

Using Wizard

For information on generating database from datdetioy using wizard, refer to the descriptionshie_Using ORM Wizard
chapter.

Generating Database from Object Model

You can generate the database from object modesimg wizard. For information, refers to the dgstions in the Using
ORM Wizardchapter.
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Mapping Data Model to Data Definition Language

As the database can be generated, it supports ngafspim Data Model to Data Definition Language (DDL
The following table shows the mapping between Détael and DDL.

Data Model DDL
Entity Table
Column Column
Data Type Data Type
Primary Key Primary Key
Foreign Key Foreign Key
Table 16.2
Example:
Dzt
P

+ID :int |
DeptMame : varchar

—————————— - < Phone : varchar
Email : varchar
OfficeExtension : varchar

#DepartmentiD : int

Figure 16.17 - Entity Relationship Diagram

The following DDL statements are generated by thwva data model:

create table 'Department' ('ID" int not null auto_i ncrement, 'DeptName' varchar(255), primary
key ('ID")

create table 'Staff' ('ID' int not null auto_increm ent, 'Name' varchar(255), 'Address’
varchar(255), 'Phone' varchar(255), 'Email' varchar (255), 'OfficeExtension' varchar(255),
‘DepartmentID' int not null, primary key ('ID"))

alter table 'Staff' add index 'FK_Staff_4271' ('Dep artmentID"), add constraint 'FK_Staff 4271’
foreign key (‘DepartmentID’) references 'Department '('ID")

The following figure illustrates the mapping betwdgata Model and DDL.

create table‘ID‘ int nuot ol

auta_increment, [Hame [varchan252), "Address”

varchar(255) "Phone” varchan(255), "Email’

varchan255), ‘OfficeExtension’ varchar(255),
create table Depattment” (1D int not null DepattmentID’ int not mll, primary key (1070
awto_increment, ‘Depﬂ‘lame‘l'\-raxchar@jgl I -

< rmery key (TP !
d |

.
.
N T
N B
N
. Mame | varchar
5 Departmert
=" Address : varchar
i
4D int) S | Phone : varchar
Depthlame | varchar Email : varchar

OfficeExtension : varchar

Sl #DepartmentiD : int
T

alter table "Staff” add index 'FE_Staff 4271° ‘De partment]D"),
add constraint FE_Staff 2917 foreign key CDepartmentID ) 5

references ‘Department” (107

Figure 16.18 - Mapping between Data Model and DDL

The Staff entity maps to Staff table of the DDLe firimary key of Department entity maps to DDL ¢ogating "primary key
(ID)" constraint; the column Name of Staff entityaps to a column Name of the staff table to be geedy the data type of
DeptName, which is varchar maps to "varchar(25&Yhe DDL; the column DepartmentID of Staff Entitbyaps to the DDL
for creating a foreign key constraint.
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Chapter 17 - Implementation

Class Diagram, Entity Relationship Diagram and bas& can be used to generate the persistent caléetghEJB Diagram
can be used to generate the Enterprise JavaBdaisschapter shows you how to generate the persistele and Enterprise
JavaBeans, and describes how the Object Model mnapRM-Persistent Class.

In this chapter:

* Introduction

» Generating ORM-Persistable Class from Data, Oljertels and Database
* Mapping Object Model to ORM-Persistable Java Class

* Mapping Object Model to ORM-Persistable .NET class

» Generating Enterprise JavaBeans (EJB) from Ent@iavaBeans Model
* Mapping Enterprise JavaBeans Model to EnterprisaBaans

» Deploying Enterprise JavaBeans on Application Serve

e Developing a Client Program

Introduction

Persistent code is the object that exposes thityaioilstore and retrieve data in relational das&sgpermanently. An instance
of the persistence class represents a row of dasdaable. As the persistent code is generated lmasthe object models, a
mapping between object models and relational madelatomatically built, which in turn supports y@oftware
development in database applications in an easigr w

ORM-Persistable Class

You are provided with three ways to generate persisode.

1. Generating Persistent Code from ERD
2. Generating Persistent Code from Class Diagram
3. Generating Persistent Code from Database

Generating ORM-Persistable Class from Data Model

You can generate the persistent code from data Intodee of the two ways:

1. Using Database Code Generation Dialog Box
2. Using ORM Wizard

Using Database Code Generation Dialog Box

As persistent code is generated based on the abjel, and it will be used to manipulate the iefsl database which is the
data model, if the object and data models weresyrthronized, the generated persistent code mayntemalfunction.

Hence, there is a prerequisite of using Databaske Generation dialog box to generate persisterd,oolich is the
synchronization between object and data models pEhgistent code will be generated successfulli/ths object and data
models are synchronized in advance. For informatiosynchronization from data model to object mpder to
Synchronizing from a Data Model to an Object Modehe Object Modethapter.
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To generate the persistent code from data modethsgnize the data model to object model beforéopming the following
steps.

1. Onthe menu, clicodeling > ORM > Generate Code...

W
#EUnload SDE-EC 0 N W -l
Application Options. ..
Auto Synchronization

Repart 3

@iject Publisher...

.ﬁ{Edit Skereatypes...
Configure Requirement Enurmerations. ..
DUSE Case Scheduling. ..

4 [ 4, vizards. ..
EJB 3

%Instant REVErsE. .. @ Database Configuration. ..

Instant Generator ' 4 Reverse Database...

|@DB.\.’,Q 3aL.., m Reverse Java Classes...

B Reverse Hibernate...

35’ Svnc to Class Diagram

-‘_1‘ Sync ta Entity Relationship Diagrarm

Key Manager...

% Generate Database. ..
il Generate Code...

Figure 17.1 - To generate code

For other SDE:
SDE Method
SDE for JBuilder On the menu, clidlools > Modeling > ORM > Generate Code...
SDE for NetBeans On the menu, clidlodeling > ORM > Generate Code...
SDE for IntelliJ IDEA On the menu, cliddodeling > ORM > Generate Code...
SDE for JDeveloper On the menu, clidlodel > ORM > Generate Code...
SDE for WebLogic Workshop On the menu, clidibdeling > ORM > Generate Code...

Table17.1
TheDatabase Code Generatiomlialog box is displayed.

= Database Code Generation E]

(renerate

Language : Java v

Code | Datybase

Defavlt Order Collection Tyvpe : List E¥3
Diefaplt Un-Order Collection Type : |8t w
Owerride toString Method : 1D Only v
Error Handling : Retum falsmull E¥3
Lazy Collection Initialization

Asmciation Handling : Smart v |[7]
Persistent APT Factory Class v |[F

[] Generate Criteria

Samples Seripts

Bample [] AntFile
[ Sexvlet Sample [] Batch

[] Java Server Page (J3F) [] $hell Sexipt

¥ ) cowl J[ % ]

Figure 17.2 - Database code generation dialog
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2. Select the language of code to be generated frerdrisp-down menu dfanguage eitherJava or C#.

Language : Java b

Cukpuk Path
&

Figure 17.3 - The language options

3. Configure the code generation setting with respetite selected language of code. Refer to theriggtisns of
Configuring Code Generation Setting for Javal_Configuring Code Generation Setting forf@#information on

how to configure the code generation setting fenJnd C# respectively.

Click OK, you will be prompted by th€enerate ORM Code/Databaselialog box showing the progress of database

generation. CliciClosewhen the generation is complete; whereas if ge¢ioarss failed, you will be prompted by a

Messagedialog box informing you to find the error/warningessage on thdessage Pane

& Message

.
\l‘) Generation Failed, please check message pane for more details,

Figure 17.4 - Message dialog
The persistent code is generated.

Configuring Code Generation Setting for Java

By specifying the settings of code generation fora] the Java persistence class will be generatadingly.

£+ Database Code Generation @

(renerate

Language : Jawa i
Code | Database
Default Order Collection Type Lizt
Defaplt Un-Order Collection Type @ |3t
Cwerride toString bethod : 1D Only
Error Handling : Retorn falsill
Lazy Collection Initialization

Assogiation Handling : Srmart ~ |[F
Pexsistent APT Factory Class v (@
[] Generate Criteria

Samples Seripts

Bample [] 4ntFils

[ Servlet Sample [] Batch

[] Java Server Page (T3P} [] Shell Sexipt

[ ok [ cemea J[ H |

Figure 17.5 - Configuring Code Generation Setting for Java

» Default Order Collection Type

Select the type of ordered collection to be usdubimdling the multiple cardinality relationshiptheirList or Map.

» Default Un-Order Collection Type

Select the type of un-ordered collection to be usdthndling the multiple cardinality relationshgitherSetor Bag.
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* Override toString Method

Select the way that you want to override the to§tmethod of the object. There are three optionsiged to
override the toString method as follows:

» ID Only - the toString method returns the value of thenpriy key of the object as string.
» All Properties - the toString method returns a string with thttqra
"Entity[<columnl_name>=<columnl_value><column2_nan(eolumn2_value>...]"
* No - the toString method will not be overridden.
e Error Handling

Select the way to handle errors when they occur.
* Return false/null - It returns false/null in the method to termindseexecution.

e Throw PersistentException- It throws a PersistentException which will bentked by the caller.
e Throw RuntimeException - It throws a RuntimeException which will be hagdilby the caller.

Error Handling : Return False/mull

Lazy Collection Initialization

Throw PersistentException

Association Handling : Throw RuntimeException

Figure 17.6 - Error Handle options

e Lazy Collection Initialization

Check the option to avoid the associated objeots tieing loaded when the main object is loadedheck the
option will result in loading the associated obgaghen the main object is loaded.

e Association Handling
Select the type of association handling to be usglderSmart, or Standard.
e Smart

With smart association handling, when you updateend of a bi-directional association, the gendrate
persistent code is able to update the other erahratically. Besides, you do not need to cast threered
object(s) into its corresponding persistence chassn retrieving object(s) from the collection.

e Standard

With standard association handling, you must upbathk ends of a bi-directional association manually
maintain the consistency of association. Besidestjrog of object(s) to its corresponding persisteriass is
required when retrieving object(s) from the coliect

Azsaciation Handling amark "

Persiskent APT :
Standard

Figure 17.7 - Association Handling options
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* Persistent API

Select the type of persistent code to be generaiarStatic Methods Factory Class DAO or POJO.

Persistent APT : Factory Class w

Generate Criteria

[ Select Optional Jar

-

Figure 17.8 - Persistent API options

* Generate Criteria

You can check the option for Generate Criteriadnegate the criteria class for each ORM Persistdais. The
criteria class supports querying the database &gifying the searching criteria. For informationusing the criteria,
refer to the description of Using Criteria Classhe Manipulating Persistent Data with Jabhapter.

» Select Optional Jar

You are allowed to select the libraries and JDBeadrto be included in the generation of tiren.jar file. Click on
the Select Optional Jarbutton, theSelect Optional Jardialog box is displayed. Check the desired lilmsito be
included in theorm.jar which will be built at runtime.

= Select Optional Jar §|

ORM Core ”~
A3M byiecode library

ASM dttibute

ANTLR 2.7.5H3

CGLIE bytecode generator 3.1.0

Commons Collections 2.1.1

Standard 1T AP1

Stendard Extension JDEC AFI:

C3P0 JDEC connection pool0.9.0

Logdj Libray 1.2

[[] Prosnol IDEC connection poal 0.8.3

] EHCashe 1.1

[] OpensSymphony OfCache 2.1

[ 8warm cache 1.0 RC2

[[] TreeCache clustered cache 1.2.2 slpha

[[] T3 roups multieast Lbrary 2.2.7

[] Standard JC4 AFI

[ $tandard JAAS AP frequired by JC4)

[] TBoss System (required by TreeCache)

[[] TBass Common (required by TreeCache) v

Inelude Database Diriver

[[SetesDetert | [ ok ][ Camal |

Figure 17.9 - Select Optional Jar

» Samples

Sample files, including Java application sampleylsesample and Java Server Page (JSP) sampéavaitable for
generation. The generated sample files guide yawgh the usage of the Java persistence classciouoheck the
options to generate the sample files for reference.

Samples
Sample
[] Servlet Sample

[] Java Server Page (J5P)

Figure 17.10 - General samples options
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e Scripts

Scripts, including Ant File, Batch and Shell Scrdpé available for generation. You can executegythreerated scripts
directly.

Scripts

Ant: File
Batch

[] shell Seript

Figure 17.11 - Generate scripts options

Configuring Code Generation Setting for C#

By specifying the settings of code generation fér the C# persistence class will be generated dugly.

+ Database Code Generation E|

Crenerate : Code and Databaze v

Language : C# ("3

Code | Database

Defanlt Order Collection Type : List ~
Default Un-Order Collection Twpe © | Set £
Crverride todtring Method : 1D Colyr £
Error Handling : Retum falsefoll v

Lazy Collection Initialization
A gmgiation Handling Smart
Persistent AF1 : Factory Class

3=
& =

[ Generate Criteria
C# Agsembly Name : ShoppingCart
Cormnpile o DLL
NET Framework Divectory CAWINDOWESMicrosoft NE T'Frameworkivl 1 E
Sample
Sample
C# Project File

[ ok [ came ][ B |

Figure 17.12 - Configuring Code Generation Setting for C#

» Default Order Collection Type

Select the type of ordered collection to be useubimdling the multiple cardinality relationshiptheir List or Map.
» Default Un-Order Collection Type

Select the type of un-ordered collection to be usdthndling the multiple cardinality relationshgither Set or Bag.
e Override toString Method

Select the way that you want to override the to§trmethod of the object. There are three optioosiged to
override the toString method as follows:

« ID Only - the toString method returns the value of thenpriy key of the object as string.
» All Properties - the toString method returns a string with thtétgra

"Entity[<columnl_name>=<columnl_value><column2_nan{eolumn2_value>...]"

* No - the toString method will not be overridden.
e Error Handling

Select the way to handle errors when they occur
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* Return false/null - It returns false/null in the method to termingégeexecution.
* Throw PersistentException- It throws a PersistentException which will bentieed by the caller.

Error Handling : Feturn Falserull

Lazy Collection Initializakion

Throws PersistentException

Figure 17.13 - Error Handling checkbox

» Lazy Collection Initialization

Check the option to avoid the associated objeots tieing loaded when the main object is loadedheck the
option will result in loading the associated obgaghen the main object is loaded.

e Association Handling
Select the type of association handling to be usidder Smart, or Standard.
* Smart

With smart association handling, updating one drallm-directional association will update the atkad
automatically. Besides, casting of object(s) isme#ded when retrieving object(s) from the coltetti

» Standard
With standard association handling, both endshofdirectional association must be updated manually

maintain the consistency of association. Besidestjrog of object(s) is required when retrievingeaid{s)
from the collection.

Assaciakion Handling amark "

Petsistent AP :
Standard

Figure 17.14 - Association Handling options

* Persistent API

Select the type of persistent code to be generaitigyr Static Methods, Factory Class, DAO or POJO.

Persistent APT : Factory Class

Generate Criteria

C# Assembly Mame ;

[ mAramila Fa RLL

Figure 17.15 - Persistent API options

» Generate Criteria

You can check the option for Generate Criteriagnegate the criteria class for each ORM Persistdags. The
criteria class supports querying the database &gifying the searching criteria. For informationusing the criteria,
refer to the description of Using Criteria Classhia_Manipulating Persistent Data with .NERapter.

e C# Assembly Name

Specify the name of the assembly for the .NET apfibn which holds the assembly metadata.
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e Compile to DLL

By checking the option of Compile to DLL, the DLileks will be generated, which can be referenced\yT
projects of language other than C# source.

Compile o DLL

MET Framewark Directary W TRDO WS Microsaft  MET | Framework), E

Figure 17.16 - Compileto DLL setting

 Sample

Sample files, C# project file are available for geation for reference. The generated sample filggegyou through
the usage of the .NET persistence class. You cackdie options to generate the sample files.

Sample

Sample

C# Project File

Figure 17.17 - generate sample options

Using ORM Wizard

For information on generating persistent code fdata model by using wizard, refer to the descrgiof Generating Code
and Database from ERiD the_ Using ORM Wizara@hapter.

Generating ORM-Persistable Class from Object Model

You can generate the persistent code from objedeirio one of the two ways:

1. Using Database Code Generation Dialog Box
2. Using ORM Wizard

Using Database Code Generation Dialog Box

Persistent code is designed to manipulate theortdtdatabase. The persistent code maps to ab@del; and meanwhile,
data model maps to relational database. Thus, synidation between object model and data modehfmrtant such that the
object-relational mapping environment can be tauittcessfully.

Hence, synchronizing the object model to data misdile prerequisite of usirngatabase Code Generatiowlialog box. For
more information, refer to Synchronizing from anj€x Model to a Data Modéh the Data Model chapter.

For information about using Database Code Generdiimog box, refer to Using Database Code Gemerddialog Box
section.

Using ORM Wizard

For information on generating persistent code faijject model by using wizard, refer to the deswi of Generating Code
and Database from Class Diagranthe Using ORM Wizara@hapter.

Generating ORM-Persistable Class from Database

You can generate the persistent code from datdlyassing Wizard. For more information, refer to thescriptions of
Generating Code from Databasethe Using ORM Wizar@hapter.
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Mapping Object Model to ORM-Persistable Java Class

The persistent code can be generated with the suppanapping from Object Model to Persistent Cddehis section,
examples will be given to show the mapping betwagect model and Java persistence class.

Mapping Classes, Attributes and Data Type

For each class element which may have attributdsyathods in the object model, a corresponding dss will be
generated. The generated ORM persistable Javavlhbsive the name as same as the name of the elasment for
identification. As if the class element has attr#isuwith specified data types, all the attributes data types will map to the
Java class as well.

Example:
'If**
* ORM-Fersistable Class
*f
=<0RM Persistable== | public clasdProduct
Product ;
private int ProductlD,
-ProductiD : int 1 .
_Productiame : piivate Steing Productiame;
UnitPrice|: double private dguble
|
1

Figure 17.18 - Mapping Classes, Attributes and Data Type

In the above example, an ORM-Persistable Java, dbaisduct was generated according to the classueradthe object
model. There are three types of mapping shown above

1. Mapping Class Name

The name of the clasBroduct maps to the name of the Java cl&sduct. (It is illustrated by the red line in the
diagram.)

2. Mapping Attribute

The attributes of the class map to the attribufeébedJava class. (It is illustrated by the greéee In the diagram.)
Besides, a pair of getter and setter methods #ocdresponding attribute is generated to the dimes.

3. Mapping Data Type
The data type of the class maps to the data typeeafava Class. (It is illustrated by the blue iimthe diagram.)

Mapping Data Type
The following table shows the data type mappingvieen object model and Java persistent code.

Object Model Java Persistent Code
Boolean boolean
Byte byte
Byte[] byte[]
Blob java.sql.Blob
Char char
Character character
String String
Int int
Integer Integer
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Double int

Bigdecimal BigDecimal

Float float

Long long

Short short

Date java.util.Date

Time java.sql.Time
Timestamp java.sql.Timestamp

Mapping Primary Key

Table 17.2

As object model maps to data model bridging therenment between object model and relational da@barimary key is

mapped. As the object model maps to persistent, godeary key is in turn mapped.

Example:

Product
(rProducti} int(10)
ProductName : varchar{255)
UnitPrice : couble(10)

=<0RM Persistable==
Product
{ProductiDj-m-

public class Product {

pvvate int ProductID;

private String Productame;

private double UnitPrice;

-ProductMame : String
-UnitPrice : double

private voud setProductlDiint value) {
this ProductID = value; }

private int BetProductDO {

teturn Product]D; }

t

public int ZetORMIDG {

teturn getProductIDO);}

Figure 17.19 - Mapping Primary Key

In the above example, the primary key of ProdutityerProductID maps to an attribute, ProductiCxlafss element, Product,
which in turn becomes an attribute of the Javasclas

In the ORM-Persistable class, a pair of getterseiter methods for the attribute is generateddoessing its value. Besides,
the ORM-Persistable class has a method named @RYHD which returns the primary key value of thass.

In the above example, the getORMID() method rettinesvalue by calling the method getProductID()akhieturns the value
of ProductID. It thus signifies ProductID is therpary key of the class.
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Mapping Generalization

Generalization distributes the commonalities fréwa superclass among a group of subclasses. Thiassile consistent with
the superclass and it may contain additional atteib and methods to make it specific.

Mapping generalization hierarchy to persistent ¢tloke superclass and its subclasses are geneoatetividual Java class
while the subclasses inherit all the superclastates and methods.

Example:
I package account;
==0RM PErsigables=
public class Bankhccomt {
-accountMo ; int prfate int accountMo,
D2 il private String password;
-halance : double
prrvate double halance;,
[‘l pfrate void set&cconntoling value){. ... !
}

Lhozlinads count Hnterest : double extends account Bankbccount { extends account Bankdecount |

| public String toString) { prvate double interest;
...... H public void setInterest(dodble walue) {

I
==0RM Persiggble==
=20RM Persistable== g, =7 public class C}wckmgéccuum—‘ public class Savinghccount

Figure 17.20 - Mapping generalization

In the above example, the generalization hieraofiBankAccount, CheckingAccount and SavingAccouapmto three
ORM-Persistable Java classes where the subcl&@iseskingAccount and SavingAccount extend their szipss,
BankAccoount so as to inherit the BankAccountstaites and methods.

Mapping Association and Multiplicity

An association specifies the semantic relationbkiveen two classes in the object model with aatikched at one end. The
role specifies the detailed behavior of a clase@ated in the association, including its role nameich indicates how the
class acts in the association; and multiplicityjolispecifies the number of links between eaclaimst of the associated

classes.

The role name of the association maps to an atéritvhich specifies how the class associates wathssociated supplier class
with respect to multiplicity. If a class has a nplltity of many in an association, the class mapsonly to an ORM
persistent Java class, but also to a collectiossalhich supports manipulating the objects withaokection.

ﬂ You are allowed to define the type of collectioasd for code generation. Meanwhile, List and Setle
default types for ordered and un-ordered colleatéspectively.

Example:

<<ORM Persistable=>

Customer <<ORM Persigtable==

FCustomedD : int 1 0. PurchaseOrder
FCustom ertam e : String PlacedBy Places |-PO_NO:int
FAddress: Sting -Dat; String
-ContactPhane : String -TotalAm1 : double
FEmail : String

Figure 17.21 - Entity Relation Diagram
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In the above object model, there is a one-to-masg@ation between Customer class and Purchase@adsr defining that a
customer can place many purchase order meanwhilechase order is placed by one customer. As objedel maps to
persistent code, three ORM-Persistable classeb@ifjenerated, including Customer, PurchaseOrdakr an
PurchaseOrderSetCollection classes.

=<0RM Persigtable==
Customer <<0RM Persigtable=>
-CustomenD : int 1 o PurchaseOrder
-Custom elam e : String [FlacecBy] Places |-PO_NO: int
-Address: Sting -Date : String
-ContactPhone : String  Totalémt : double
-Email : String

public class PurchaseCrder {

private shoppingeart Customer |P1acedBy|;

public void setPlacedBy(shoppingeart. Customer value) |

ot
public shoppingeart. Customer getPlacedBEyi) {

Ly

}

Figure 17.22 - Mapping Association and Multiplicity

From the above diagram, PurchaseOrder class hasléhef "PlacedBYy" in the association and it isasated with the
Customer class with multiplicity of one. The rdlBJacedBy" maps as an attribute to the Purchase@tass which is defined
as the data type of Customer class; it impliesttimagttribute "PlacedBy" stores a customer ohjétith places the particular

purchase order.

<<ORN Persigables>
Cuwomee <<ORM Persigables>
-t{uﬁol\ufllD e 1 o [PurchaseOrder —
ks sy | Mo
-ContactPhone : String -Totalamt : double
LEmail ; Sting
priblic class Customer { priblic thsslPumhasaOrdﬁrSstColhcllnnLnends o util ORMSet {
public final shoppingeart PurchaseOrderSetCollection @ =new pablic e util Therator gelterator) { . }
shoppingeart PuchaseOiderSetCollection(this, ormbdapter, ‘public void add(PurchassOvdervalue) { ... }
shoppirgeart ORMConstants KEV_CUSTOMER_PLACES, public woud reraorve( PurchaseOrder value) { }
shoppivgeart ORMConstants KEY _PURCHASEORDER PLACEDEY, public boolean contains{PurchaseOrder valuej { . ... }
shoppirgeart ORMConstants KEV_MUL_ONE_TO_MANY); i
. l
}

Figure 17.23 - Mapping an association

From the above diagram, Customer has the rolelat®B" in the association which associates withynRurchaseOrder
instances. As the PurchaseOrder class has theptiuitlyi of many in the association, a collectioass is generated so as to
manipulate the multiple instances of PurchaseOid®e.role, "Places" maps as an attribute to thedbuer class with the data
type of PurchaseOrderSetCollection class; it ingoliet the attribute "Places” represents a colleaif PurchaseOrder objects

which was placed by a particular customer.

Mapping Navigable Association

An association, which specifies a semantic relatigmoccurring between typed instances, has att@asends represented by
properties. When a property at an end of the aaSoniis owned by an end class, it representssbecation is navigable
from the opposite ends. On the contrary, when pgitg does not appear in the namespace of anyias=bclass, it
represents a non-navigable end of the association.

An open arrowhead on the end of an associatioatel the end is navigable. Meanwhile, a smallscpgson the end of an
association indicates the end is not navigablen léssociation has two navigable ends, it is censitlas bi-directional
associations.
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As the role name of the association maps to aibatitr which specifies how the class associates itgithssociated class,
however if the association has a non-navigable #adcorresponding role name will not map to anhatte, suppressing the
ownership of the class.

Example:
==0RM Persigtables= o 1 ==0RM Persigtables:=
Orderline Product
1D it /élr.leredBy Orders |-ProductlD : int
-orcl ety : it -ProcuctMame : String
-subtotal - double -UnitPrice : double

Figure 17.24 - Class Diagram with navigable

In the above object model, it shows a binary asdioei with one end navigable and the other nongable. It indicates that
Product is owned by OrderLine while Product carowi OrderLine. As the object model maps to permststede, the
ownership of OrderLine instance in Product cladsmat be generated in the persistent code.

==0RM Persitable== 0. 1 ==0RM Persigables>
OrderLine A " Product
b it W] Grereasy /  [CraerZ]|-ProauetiD : int
ForderGity : int \—/ -Procucttame : String
-subtotal : double -UntP rice : double
public class CrderLine { public class Product{
private shoppingeart Product |Ordersi, private int ProductID);
| . .
...... private-Strimg Pt e
public void setOrders{shoppingeart Product value) { private double UnitPrice;
}
public shoppingeart Produet getOrders() { private void setProductIDint value) {
...... } .
' '

Figure 17.25 - Mapping with navigable

From the above diagram, OrderLine class has tleeafdlOrders" in the association and associatel thiit one Product
instance. The role, "Orders" maps as an attrilu@rtierLine class which defines as the data tygerofluct; it implies that
the attribute "Orders" stores a product instance.

On the other hand, Product class has the role aféx@dBy" associated with many OrderLine instamecesnon-navigable
association; that is, Product class does not Haewnership of OrderLine. Even though the Ordegldlass has the
multiplicity of many in the association, the copeading collection class of OrderLine for the Praidtlass is not generated to
manipulate it.

Mapping Object Model to ORM-Persistable .NET Class

As the .NET persistence class can be generatedhthupport on mapping from Object Model to PésisCode. In this
section, examples will be given to show the mappiefyveen object model and .Net persistence class.

Mapping Classes, Attributes and Data Type

For each class element which may have attributdsv@thods in the object model, a correspondinggierse class of C#
will be generated. The generated ORM persistaliel.blass will have the name as same as the nathe afass element for
identification. As if the class element has atttésuwith specified data types, all the attributed data types will map to the
.NET persistence class as well.

Example:
A4 Lsunmaryl
A4/ ORM-Persistable Class
==0RM Persistable== A44 <summary>
Product public classiProduct)!

-ProductD it} | ..

-Productiame { String | private [int _ ProductID;:

I private string _ FroductWane;

private double|_UnitPrice}

i

Figure 17.26 - Mapping Classes, Attributes and Data type
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In the above example, an ORM-Persistable .NET cRsxluct was generated according to the classuBraathe object
model. There are three types of mapping shown above

1. Mapping Class Name

The name of the clasBroduct maps to the name of the .NET persistence cRresgluct. (It is illustrated by the red

line in the diagram.)

2. Mapping Attribute

The attributes of the class map to the attribufebe.NET persistence class. (It is illustratedtity green line in the
diagram.) Besides, a pair of getter and setter oastfor the corresponding attribute is generatatidgersistence

class.

3. Mapping Data Type

The data type of the class maps to the data tygeeaNET persistence class. (It is illustratedh®y blue line in the

diagram.)

Mapping Data Type

The following table shows the data type mappingveen object model and .NET persistent code.

Object Model

.NET Persistent Code

Boolean bool

Byte byte
Byte[] byte(]
Blob byte(]
Char char
Character char
String string

Int int

Integer int
Double double
Decimal Decimal
Float float

Long long
Short short
Date DateTime
Time DateTime
Timestamp DateTime

Table 17.3
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Mapping Primary Key

As object model maps to data model bridging therenment between object model and relational da@barimary key is
mapped. As the object model maps to persistent, godeary key is in turn mapped.

Example:

Product
(iProductiD: int(10)
ProductMame : varchar{255)|
UnitPrice : cdoulle(10)

public class Product {

private int _ ProductID;

private string _ ProductName;
private double _ UnitPrice:

<=ORM Persistable==
Product
[ProductiD]-
-Productilame : String
-UnitPrice : double

priwvate int ProductID |
gset { this._ ProductID = walue; }
get { return _ ProductID; }

¥
public int OBMID {
get { return ProductID; }

Figure 17.27 - Mapping Primary Key
In the above example, the primary key of ProdutityerProductID maps to an attribute, ProductiCxlass element, Product,
which in turn becomes an attribute of the .NET ségace class.

In the ORM-Persistable .NET class, a pair of gedtet setter methods for the attribute is generfatedccessing its value.
Besides, the ORM-Persistable .NET class has a methgetting the ORMID which returns the primarykealue of the class.

In the above example, the getter method of ORMIDrns the value by calling the getter method ofdRolD which returns
the value of __ProductID. It thus signifies ProdiDds the primary key of the class.

Mapping Generalization

Generalization distributes the commonalities fréwa superclass among a group of subclasses. Thiassile consistent with
the superclass and it may contain additional atteib and methods to make it specific.

Mapping generalization hierarchy to persistent ¢tloke superclass and its subclasses are geneodtedividual .NET
persistence class while the subclasses inheth@kuperclass attributes and methods.

Example:

namespace account {
public class Banklhccount [
o Eam—

private int _ accountHo;
private string _ pasaword;
private double _ balance;
==0RM Persigable== | || ...,
BankAccount priwvate int AccountMo {

~accourtho : int
-password : String
-balance : double

f

set { this._accountNo = value; }
get { return _ accountNo: }

namespace account {

public class Savinghccount: account.Bankdccount

==0RM Persigdable==
SavingAccount

==0RM Persigables:=

CheckingAc count

-interest ; double

public double Interest [
set { this._ interest = wvalue; }

get { return _ interest; }

namespace account {
public class CheckingAccount: account.Bankdccount |

Figure 17.28 - Mapping generalization
In the above example, the generalization hieraofiBankAccount, CheckingAccount and SavingAccouapmto three

ORM-Persistable .NET classes where the subcla€segskingAccount and SavingAccount extend their stipss,
BankAccoount so as to inherit the BankAccountistattes and methods.
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Mapping Association and Multiplicity

An association specifies the semantic relationbkiveen two classes in the object model with aatikched at one end. The
role specifies the detailed behavior of a clase@ated in the association, including its role namleich indicates how the
class acts in the association; and multiplicityjolispecifies the number of links between eaclamst of the associated
classes.

The role name of the association maps to an atéritvhich specifies how the class associates wathssociated supplier class
with respect to multiplicity. If a class has a nplitity of many in an association, the class mapsonly to an ORM
persistent .NET class, but also to a collectioslahich supports manipulating the objects withaolection.

:, You are allowed to define the type of collectioass for code generation. Meanwhile, List and Setle
default types for ordered and un-ordered colleatéspectively.

Example:

<=0RM Persistable==

E <<ORM Persistable>>
-Custom enD : int 1 a.* PurchaseOrder
-Custom erflam & : String PlacedBy Places [PO_NO:int
-Address : String [Date : String
-ContactPhone : String -Total&mt : double
-Email : String

Figure 17.29 - Class Diagram with association and multiplicity

In the above object model, there is a one-to-masg@ation between Customer class and Purchase@adsr defining that a
customer can place many purchase order meanwhilechase order is placed by one customer. As objedel maps to
persistent code, three ORM-Persistable .NET clasgkeke generated, including Customer, PurchaseOatid
PurchaseOrderSetCollection classes.

<=0RM Persigable>>
Customer <<ORM Persistable=>

-Custom edD : int 1 0.* PurchaseOrder
-Custom eam e : String i

IPIawdEV ] Places [-PO_NO:int
-Address : String -Date : String
-ContactPhone : String Totalémt : double
-Email : String

public class PurchaseOrder [
private int _ PO_NO:
private string _ Date;
private double _ Totaldwt;

private shoppingcart. CUstoner _PlacedByI:

public shoppingcart,Custoner Pl'ac:edBY {
set { walue.PFlaces.add(this); }
get { return _ FlacedBy; }

Figure 17.30 - Mapping Association

From the above diagram, PurchaseOrder class hasléhef "PlacedBYy" in the association and it isasated with the
Customer class with multiplicity of one. The rdlBJacedBy" maps as an attribute to the Purchase@tass which is defined
as the data type of Customer class; it impliesttimagttribute "PlacedBy" stores a customer ohjétith places the particular
purchase order.

=R Persigtatles>

| Customer | <<ORM Peradatioss
-Custom el | int 1 0. PurchaseOrder !
Cugtomertlame - String "o m fpmgs -PO_NO . int
-Adidiess: Sting —|.Dste: Siring
-ComactPhone : String  Totalamt - gouble
-Email: Sting
public class Customer | public class|PurchaselrdecfSecCollection Orm. Util. ORMSen |
private int _ CustomerID: public woid Add{Purchasedrder walue] {

private string _ Customeriame: | | | | ... ]

Private scring _ Addresa; public void Remove (Purchaselrder walue) |
private string _ ComtactPhone; | | | [ ... )

private string _ Email; public beol Contains(Purchaselrder value) {

public readonly | | | | ...
shoppingeart, PurchaselrderSecCollection Plaeeﬂ 1

Figure 17.31 - Mapping Multiplicity
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From the above diagram, Customer has the rolelat®8" in the association which associates withynkurchaseOrder
instances. As the PurchaseOrder class has thephuitlyi of many in the association, a collectioass is generated so as to
manipulate the multiple instances of PurchaseOfdez.role, "Places" maps as an attribute to thedbuer class with the data
type of PurchaseOrderSetCollection class; it ingolfet the attribute "Places” represents a colleaif PurchaseOrder objects
which was placed by a particular customer.

Mapping Navigable Association

An association, which specifies a semantic relatigm occurring between typed instances, has atteasends represented by
properties. When a property at an end of the aaoniis owned by an end class, it representssbecation is navigable
from the opposite ends. On the contrary, when pgntg does not appear in the namespace of anyias=bclass, it
represents a non-navigable end of the association.

An open arrowhead on the end of an associatioatel the end is navigable. Meanwhile, a smallscpgson the end of an
association indicates the end is not navigablan lAssociation has two navigable ends, it is censitlas bi-directional
associations.

As the role name of the association maps to aiattty which specifies how the class associates itgitassociated class,
however if the association has a non-navigable #edcorresponding role name will not map to arnbatte, suppressing the
ownership of the class.

Example:
==0ORM Persigtable== 0.* q ==0ORM Persigtable==
OrderLine Product
-ID - int %IUEI edBy Orders [-ProductD : int
-orderQity : it -Productilame : String
-subtotal : double -UnitPrice : double

Figure 17.32 - Class Diagram with Navigable

In the above object model, it shows a binary asdioei with one end navigable and the other nongable. It indicates that
Product is owned by OrderLine while Product carowt OrderLine. As the object model maps to pemsistede, the
ownership of OrderLine instance in Product cladsmat be generated in the persistent code.

==0RM Persistables= o q ==0RM Persigtable==
Orderline 1 Product
1D int Y| OnterecBy / [Creerz ||-ProductiD : int
-orclerQity it -Producthame : String
-subtotal : double -UInitPrice : double
public class Orderline { public class Product |

private int _ ID; private int _ ProductID;

private int _ orderQty: private string _ Froductfame:

private double _ subtotal: private double _ UnitPrife:;
private shoppingcart. Product _ ......

...... I private int ProductID !
public shoppingoart.Product Orders f et { this._ ProductID = wvalue: }
set { this._ Orders = walue; } get { return _ ProductID: }
get { return _ Orders; )} }

S

...... }

}

Figure 17.33 - Mapping with Navigable

From the above diagram, OrderLine class has tleeafdlOrders" in the association and associatel thiie one Product
instance. The role, "Orders" maps as an attritu@rtlerLine class which defines as the data tygero€luct; it implies that
the attribute "Orders" stores a product instance.

On the other hand, Product class has the role aféx@dBy" associated with many OrderLine instameesnon-navigable
association; that is, Product class does not Havewnership of OrderLine. Even though the Ordegldlass has the
multiplicity of many in the association, the copeading collection class of OrderLine for the Praidtlass is not generated to
manipulate it.
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Enterprise JavaBeans (EJB)

Enterprise JavaBeans can be generated based Bntdrprise JavaBeans model, the generated codeesribat all
developers produce consistent java persistencdicitipn development cycles are shortened usingde generation
approach. As common database and application seaversupported, you are allowed to use the sartegitise JavaBeans
model to develop application with several suppoepglication and database servers.

Generating Enterprise JavaBeans from Enterprise JavaBeans Model

You can generate EJB code from EJB Diagram.

You can obtain the EJB Diagram by drawing or froRCE For more information, refer to the descriptiofi€reating an EJB
Diagramin Object Modekhapter.

In order to generate Enterprise JavaBeans froritierprise JavaBeans model, you have to specifglfss code detail for
the models.

Specifying Entity Bean Code Detalil

1. Right-click on Entity Bean, sele€@pen Specification...

n
<< ity Bagn>= |
Product Add »

P roductiD © Inte ger

WP rodudiome - String
UnitPrice - double rE—
+oreate{ProductiD - Ime ger, ProductName | String, UntP ric

Sub Diagrams ¥

Figure 17.34 - To open specification

2. Click EJB Class Code Detaildab on theClass Specificationdialog box.
3. Enter the code detail for the Entity Bean and olidk to confirm.

& Class Specification @

General | Attibutes | Operations | Relations | Template Parameters Claze Code Details
EJEB Class Code Details | Diagrams | OFM Qualifiers | Stereatypes | TaggedValues | Files

Has remote

Has local home

[] simple primary key E]
Ahbstract schema name:

JNDT narne:

JMDT local name:

Display name:

Description:

Auto synchronize names ] Re-entrant

o ) (e ) [ ) [ ]
Figure 17.35 - Class Specification dialog (EJB Class Code Details)
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Field Description
Has remote Generate the remote interface of ttiey &ean if the option is selected.
Has local Generate the local interface of thetgbtan if the option is selected.
Has home Generate the home interface of the dyedy if the option is selected.

Has local homg¢Generate the local home interface of the entitynbethe option is selected.

Simple primary Disable the generation of primary key class if¢p&on is selected; that is, the selected field il

key be used as a primary key of the entity bean.

Abstract The abstract schema name of the entity bean. Tine maust be a valid java identifier and
schema name [unique. It is used by EJB-QL in CMP entity beanrftrieving data from the database.

JNDI name The JNDI name of the entity bean whichsied for the lookup process of the home interfacd
JNDI local The local JNDI name of the entity bean which isdufee the lookup process of the local home
name interface.

Display name | The short name of this entity bean.

Table 17.4

Specifying Message-Driven Bean Code Detail
1. Right-click on Message Driven Bean, sel®gten Specification...

] ] ||
4 <=M essage Driven Bean== |
[
|

SimpleMessageB ean add b
|

Lg.g Cipen apecification, ..,

Figure 17.36 - To open specification for Message Driven Bean

2. Click EJB Class Code Detaildab on theClass Specificationdialog box.
3. Enter the code detail for the Message Driven Beahctick OK to confirm.

& Class Specification @

General | Attibutes | Operations | Relations | Template Parameters Claze Code Details
EJEB Class Code Details | Diagrams | OFM Qualifiers | Stereatypes | TaggedValues | Files

JNDT narne:

IMDT local name:

Transaction kype: Container w
Acknowledge mode: Unspecified v

Display name:

Descripkion:

Auto synchronize names

o ) (e ) [ ) [ ]
Figure 17.37 - Class Specification dialog (EJB Class Code Details tab)
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JNDI name The JNDI name of the entity bean whichsed for the lookup process of the home interf

ace

JNDI local

The local INDI name of the entity bean which isdufee the lookup process of the local

name .
home interface.

Transaction type | The transaction type of the messiaigen bean.

mode

Acknowledge The acknowledge mode of the message-driven bean.

Display nhame The short name of this message-diieamn.

Table 17.5

Specifying Session Bean Code Detail

1. Right-click on Session Bean and sel®gen Specification...

=
==3ession Bean== Add 3

TransactionBean |
+transaction()

Figure 17.

2. Click EJB
3. Enter the

Stereotypes ]

Sub Diagrams »

38 - Open specification for Session Bean

Class Code Detaildab on theClass Specificationdialog box.
code detail for the Session Bean an#l €l to confirm.

& Class Specification E]

o ) o [ ][ 0 ]

General | Atrbutes | Operations | Relations | Template Parameters Class Code Details
EJB Class Code Details | Diagrams | OFM Qualifiers | Stereotypes | Tagged Values || Files

Has remate
Has local
Has home.

JNDI name:

INDI local name:

Session bype: Stateless
Transackion bype: Conkainer
Display name:

Description:

Auto synchronize names

Figure 17.39 - Class Specification Dialog (EJB Class Code Details tab)

Field Description

Has rem

ote Generate the remote interface of t@aebean if the option is selected.

Has local Generate the local interface of theisadsean if the option is selected.

Has home Generate the home interface of the selsen if the option is selected.

Has local homel Generate the local home interface of the sessian lie¢he option is selected.

JNDI na

me The JNDI name of the entity bean whichsed for the lookup process of the home interfac

11°
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JNDI local The local INDI name of the entity bean which isdufee the lookup process of the local hom
name interface.

11

Session type The type of the session bean, étadeless or Stateful.

Transaction
type
Display name | The short name of this session bean.

The transaction type of the session bean.

Table 17.6

Using Update Code
After specifying the code details for the EnterprimvaBeans model, you can generate the beangploymient descriptor.

1. Click theUpdate Codeon toolbar.

DA T
R = - o % ]

Figure 17.40 - Update the code

The Java class for beans and the deployment descaie generated. The Java class can be found thelpackage
of your project and the deployment descripéjl-jar.xml can be found inside thHdETA-INF folder of your
project.

—-1=% shoppingcart
=8 src
--f shoppingcart

+ m Product.java

- [J] ProductBean.java

+ m ProductHome, java

+- [J] ProductLocal java

+ m ProductLocalHome, java
+ = JRE System Library [jre1.5.0_01]
+|gg jZee-apijar - C:\DevelopAppsieclipsel:
=I[= META-INF

ejb-jar xml

(=

Figure 17.41 - The generated files

Mapping Enterprise JavaBeans Model to Enterprise JavaBeans

The Enterprise JavaBeans is generated and suppapising from Enterprise JavaBeans Model to EnteeptavaBeans code.
In this section, examples will be given to show tigpping between Enterprise JavaBeans model amilffise JavaBeans
code.

Mapping Entity Bean

For each Entity Bean element which may have atie#band methods in the Enterprise JavaBeans nadetresponding Java
class will be generated. By configuring the EJBsSI&ode Details of Entity Bean, remote, local, hame local home
interface can be generated. By default, the nantleeointerface will be generated as appendingygbe of interface to the
name of the entity bean. You are allowed to asdigmame for the interface.

Example:

£ Closs Specification

Getretdl | Apstutes | Dpesstions | Felsions | Terglshe Pyameten | Clss Code Detsls
EJE Clats Coda Dttinls  Diogroms | OFM Duokrers | Steveotypes | Tagged Vakuen | Fies

<> || B
] s ol
5] M b

(5] el b

[ 5egle pemary hey [

Figure 17.42 - The Class Configuration for Home/Local interface
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In the above example, the Product Entity Bean motgds to a class ProductBean and four interfadedimg Product,
ProductLocal, ProductHome and ProductLocalHome.

<< ity Bean>>
Product

[# roductin  Inte ger
|# roaductiiame : String
unitPrice - double

! s create(ProgudiD : Integer, Proguctiame : String, UnP rice : doubie)
ublic inter face ProductHome exdencs javar ejb EJBHome { whiic interface ProductLocalHome extends
public Product createlirteger ProductiD, e ejh EJBLocalHome {
String Procuctiame, public ProductLocal createl
double UnitPrice) Integer ProductiD,
throws javax.eib CreateException, Sring Productiiame,
Javex ejb.EJBExCeption, dauble UnitPrice)
Java.rmi Femate Exception, throws javar. eo. CreateException,
Java.sql SALExCeption; javax elb EJBException,
puklic Pracuct findByPrimaryiey(irteger primaryiey) java.sql SALException;
throws javax.eih EJBException, ¥
Javarmi Remote Exception,
Javeis ejb FinderException;
¥

Figure 17.43 - Mapping the creator method

e Mapping Create Method

In the above example, the create method of theuetahtity bean model maps to the create meth&taductHome
and ProductLocalHome interface which has the sagmature of the model with the same parametersdero (It is
illustrated by the red line in the above diagram.)

The ProductHome interface contains create and ffimgghods. The create method takes the Produos zadd
primary key as parameters. When entity bean inisti@stthe home interface and calls its create rdethe container
create a ProductBean instance and calls its ejieCmethod. The ProductHome.create() and
ProductHomeBean.ejbCreate() methods must havethe signatures, such that the product and primeywalues
can be passed from the home interface to the dygiy by the entity bean's container.

<<Entity Bean>>
Product

ProductiD : Integer
| ProductName : String
[UnitPrice : double

+areate(ProdudtiD : Integer, ProduciName : String, UnitPrice : double)

public interface Product extends javax.efb. EJBObject { public interface ProductLocal extends
javaxejb EJBLocalObject |

public Integer getProduciID()
public Integer getProductID() throws
throws javax.eje ETEException, javaxejb ETBException;

javarmiRemoteException;

public Siring getProductiame() public String getProductiame() throws
] ETBException;

thows javax.ejb ETBException, Javare] Feepran

javarmiRemoteException;

folic woid setProduct ame(String Productl!
public void setProductl ame(Steing ProductN ame) bl void setProductiame(Sising Productifame)

th ib.ETBException;
thows javax ejb EJBException, e Javaiel Heeption

javarmi RemoteException;
public double getUnitPrice() throws

public double getUnitFrice() Javarejp BB Ecception

throws javax. sjs EIBException,
javarmi RemoteException; ] - )
public void setUnitPrics(double UnitPrice) throws
public void sefllsitPrice(double UnitPrice) jevaxejh EJBException,

theows javax.ejb EJBException,

public abstract class ProductBean implements
javax efb EntityBean {

private EntityContext etx,

public abstract Integer getProductD() theows
javax efb EJEException,

public abstract Stiing getProduciliame() throws
javaxeib. EJBExceplion;

public abstract void setProductametzing ProductName)
throws javax.ejs BIBException;

public abstract double getUnitricel) throws
javaxejb ETBException,

public abstract void setlzitPrice(double UnitPricethows
javax efbo. EJEExceptiopublic abstract void
setProduntiDInteger ProductiD)thows

javax.efs EJEException,

Figure 17.44 - The generated Class

From the above example, the attributes of Prodagt ta the attributes of the Product Bean. A pageifer and setter
methods will be generated in the Product interfReeductLocal interface and ProduceBean. Thisqfagetter and
setter methods of attributes allows the accedsat@ntity Bean attributes' value.
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Mapping Primary Key

The primary key of the entity bean can be mappegither an attribute of the generated entity beam, Primary Key class.

Example:
public abstract class ProductBean implements
Product
+ProductlD : integer({10) Jjavasx ejb EntityBean {

Pretk —varciTar: private EntityCortest ctx;
UnitPrice : double(10)

public abstract Integer getProductiDl) throws

=<Entily Bean>> javane el EJB Exception;

HProdudiD © Integer —

HnitPrice - double
D Integer, String, UnitP rice : double)

public abstract void setProductDl Integer ProductiD)

throwes javax ejh EJBException;

Figure 17.45 - Mapping Primary Key

In the above example, the primary key of ProdutityeriProductID maps to an attribute, ProductIDtleé entity bean, Product,
which in turn becomes an attribute of the ProduatBelass.

Mapping Association and Multiplicity

An association specifies the relationship betweeandntity bean classes in the EJB model with aatteched at one end. The
role specifies the detailed behavior of an entégribassociated in the association, including lessmame, which indicates how
the entity bean class acts in the associationpautiplicity, which specifies the number of linketween each instance of the
associated classes.

==<Entity Bean==
C
-CustomerlD : Integer
-CustomerMame : String
-Addre ss : String
-ContactPhong : String
-E mail : String
+create(Address : String, ContactP hone : Sting, CustomerlD © Integer, CustomerMame : String, Email © ...
PlacedBy 1

Customer_P urchaseOrder

Places

=<E ntty Bean==
Purchase0 rder

P O_NO : Integer

Date - int

-Total Amourt : double

+oreate(Date @ int, PO_NO : Integer, Total Amount @ d...

Figure 17.46 - Mapping Association and Multiplicity

In the above Enterprise JavaBeans model, therengdo-many association between Customer and se€rder entity
beans, defining that a customer can place manyhpeecorder meanwhile a purchase order is placeddygustomer.

<< riity Bean>»
Customes public interface CustomerLocal extends

javax ejl EJBLocalChject {

98 g COMaqFnons | Stng, CustmmenD - Intager, CUom ermaame - Sing. Emml
Flacedy [

public Collection get Places();

public void setPlaces(Collection

Customer.
Flaces;

Tt seneurt | cousie
ecremeDinte . PO _ND - Integer. TotwAmount -0

Figure 17.47 - Mapping the association

From the above diagram, Customer entity bean leroll of "Places" in the association which asgesiaith many
PurchaseOrder instances. As the PurchaseOrdey basitthe multiplicity of many in the associatiargollection type is
generated so as to manipulate the multiple instot®urchaseOrder. The role, "Places" maps aftréduge to the Customer
class with the data type Collection class.
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Mapping Navigable Association

An association, which specifies a semantic relatigm occurring between typed instances, has att@asends represented by
properties. When a property at an end of the aa8oniis owned by an end class, it representssbeciation is navigable
from the opposite ends. On the contrary, when pgitg does not appear in the namespace of anyiatsbclass, it
represents a non-navigable end of the association.

An open arrowhead on the end of an associatiocatels the end is navigable. Meanwhile, a smallscfgson the end of an
association indicates the end is not navigablen léssociation has two navigable ends, it is censitlas bi-directional
associations.

As the role name of the association maps to aibatitr which specifies how the entity bean assosiwii¢h its associated
entity bean, however if the association has a ravigable end, the corresponding role name willmap to an attribute,
suppressing the ownership of the entity bean.

Example:
<=<Entity Bean== * q =<E ntty Bean=>
Orderline Product
HD : Integer OrderedBy O dEIS-PmdudID :Integer
-orderiy : int P roducMame : String
-subtotal : double Product_OrderLine -UnitPrice : double
+oreate(lD : Integer, orderQty © int, subtotal : double) +oreate(ProdudiD © Integer, ProductMame : String, UnitP rice : double)

Figure 17.48 - The Class Diagram with Navigable

In the above object model, it shows a binary assgioei with one end navigable and the other nongable. It indicates that
Product is owned by OrderLine while Product carowah OrderLine. As the Enterprise JavaBeans modekrt@aEnterprise
JavaBeans, the ownership of OrderLine instanceddut entity bean will not be generated in thenbezde.

iRy Bean=s . <<Erity Beans>
L Ordesting - Sr— - Product
L5 integer P roduatiD : integer
ordercay - ire P oguctiame ; Sring
fsubtotal - doutde P _OrderLing HUnitP rice : double
Lcreate(ID : Integer, ceerGty - it subtotal - double) ocreane(FroduciD - Inte ger, Froduaame - Siring, UraP fce : double)
public interface CrderLinelocal extencs pubiic interface Productocal extends
javax ejn EJBLocalChiect | javax.gjh.EJBLocalChiect {

pubiic Integer getProductiD) throws

javax.ejb EJBException,
public ProcuctLocal getOrdersy; Javaxel wlar

public Sring getProcuctiamer) throws

uhlic void setCrders(ProductLocal
P ¢ Javax. b EJBException;

Oriders),
2 public void setProductilamerString Productiame)

thiowvs jave el EJBException;
public double getUnit Pricel) throws

java.gib EJBException;

Figure 17.49 - Mapping with Navigable Association

From the above diagram, OrderLineLocal interfacetha role of "Orders" in the association and dased with the pair of
getter and setter for ProductLocal instance. Thes f@rders" maps as an attribute to OrderLineLotats which defines as
the data type of ProductLocal; it implies that #éteibute "Orders" stores a product local instance.

On the other hand, Product class has the role aféx@dBy" associated with many OrderLine instamecesnon-navigable
association; that is, ProductLocal class does ae¢ lthe ownership of OrderLine. Even though thee@rithe class has the
multiplicity of many in the association, the copesding collection class of OrderLine for the Preitlocal class is not
generated to manipulate it.
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The message-driven bean allows you to processMBendessage asynchronously. The message may bleysemient
application, another enterprise java bean, a welponent, any other J2EE component or a JMS apiolicakhe main
difference between the message-driven beans aitg le@ans and session beans is the client can sitfoesnessage-driven

bean directly.
Example:

<<M essage Driven Bean>»
SimpleMessage
meseage : String

public class SimpleldessageBean implements

javax.ejb MessageDiivenBean,
javaxjms MessageListener |

private MessageDtivenContext ctx,

public void efbCreatel)
throws javaxejb CreateException,
javaxejh ETBException,
javasgl3QLException {

1

public 3implelessageBean) {

}

public void sethlessageDrivenContexti{MessageDrivenContext
cix)

throws javaxejb ETBEException {
this.ctx = ctx,
1

public void ejbRemove() throws javax.ejb. EJBException {

i

Figure 17.50 - Mapping Message Driven Bean

Mapping Session Bean

For each Session Bean element which may havew#sland methods in the Enterprise JavaBeans nedetresponding
Java class will be generated. By configuring thB Elass Code Details of Session Bean, remote,,lbocahe and local home
interface can be generated. By default, the nantieeoihterface will be generated as appendingytbe of interface to the

name of session bean. You are allowed to assignaie of the interface.

& Class Specification E]

General | Atributes
EJB Class Code Detalls

[ Has local

Has home.

[ Has lacal home
JNDT name:

INDI local name:
Session type:

Transackion bype:

Display name:

Operations | Felations | Template Parameters Clazz Code Details
Diagrams | ORM Qualifiers | Stereotypesz | Tagged Values | Files

Stateless v

Conkainer d

Figure 17.51 - Class Specification (EJB Class Code Details)
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Example:

The Session Bean, Transaction is selected to genenmaote, local, home and local home.

=<Session Beans >
Transaction
valse ; int

+processl)

public interface Transaction extencds
javax g EJBOhject {
public void process()
thircenes java:. gjb EJBException,

java rmi Remote Exception;
public int getvaluel)
thircenes java:. gk EJBException,

Java rmi Remote Exception;
fublic void setvaluelnt value)

throws javax ejb EJBException,

java.rmi Remote Exception;

public class TrensactionBean imple ments

javax ejh.SessionBean {

fublic woid process() theows
Java elb EJBException {
thice nes
UnsupportedCperstionException);
i
private int value;
public: it get'value) throws:
javax ejh EJBException {
return this walue;
¥
public void setvaluedint value) theowes
javax ejh EJBException {
this value = valug;
}
¥

public interface TransactionLocal
extencs

javax.gjh EJBLocalOkject |
public void process() throws

javax.ejh EJBException;

public int getvalue()throves

jaes.eib EJBException;

public void setvsluering value)
throwes jave e EJBException;

}

Figure 17.52 - Mapping Session Bean

Chapter 17 — Implementation

Deploying Enterprise JavaBeans on Application Servers

The deployment of Enterprise JavaBeans is supportatifferent application servers. A simple Apptioa Server function

provided to user to configure different kind of Apgtion server easily.

Configuring Application Servers

1. Onthe menu, cliciodeling > EJB > Application Server Configuration....

EUrload SDE-EC
Application Options. ..
Auto Synchronization
Report

@Project Publisher. ..

uﬁEdit Sterentvpes. ..

GUM Run  Window  Hi

elp

Configure Requirement Enumerations. ..

DUSE Case Scheduling...

oRM 4

%Instant Reverse...
Instant Generator

(@De-vasaL..

Key Manager. ..

_P\ Applic
»

T Reverse Database...
-E Syne to EIB Diagram
-J_"h Sync to Entity Relationship Diagram

Figure 17.53 - Application Server Configuration

For other SDE:

SDE

Method

SDE for JBuilder

On the menu, clickools > Modeling > EJB > Application Server
Configuration....

SDE for NetBeans

On the menu, cliglodeling > EJB > Application Server Configuration...

SDE for Intellid

IDEA On the menu, clidodeling > EJB > Application Server Configuration...
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SDE for JDeveloper On the menu, clidiodel > EJB > Application Server Configuration...

SDE for WebLogic
Workshop

On the menu, clicModeling > EJB > Application Server Configuration....

Table 17.7
The Application Server Configuration dialog box is displayed.

2. Place a check mark beside the desired applicatioress for configuration.
3. Enter the general application server setting.

For theDeploy Path click Dto specify the location to deploy the EJB applmatiAR file which will be run on
the application server.

For theClient JAR Path, click Dto specify the location for the user to get therdiJAR file to develop their
client application which will be deployed to theplipation server.

For theJDK Home, click Dto specify the location of JDK Home which can bef@ured instead of using the
defaultJDK Home in the system. By default, the value of the JDKrtdas ‘tHefault".

General
Deploy Path : c:ljbossiserveridefault deploy E
Client 18R Path: | ciljboss_clientlib E

10K Home <default = [I]

Figure 17.54 - The general deploy setting

4. Right-click on the desired server, sel8ett as Default Application Serveiif more than one application server is
configured.

St Diefault Applicat)
| ] webSphere |

| [ oradle as Client JAR Path:
[ aonAs JDK Horne ;
Miata Crnrea

Figure 17.55 - Set the database as default
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JBoss Application Server

Example:
General
E x:‘;;?ﬁ;re Deploy Path : cjbossiserveridefaultdeploy E]
[ cracle a5 Client JaR Path: | c:ijboss_clientllib E]
[ 1onas JDK Home : <default= E]
Data Source:
DataSource : java:fhsqlDs
Data Source Mapping @ Hypersonic SGL hd
JWDI Mame : hsqlDs
Driver Class org.hsqldb.jdbeDriver
Cannection LURL jdbe:hsqldb:file: c:ihsghtestdb
UsetrMame : 53
Password
o [ o J[ o ]
Figure 17.56 - JBoss application server configuration
Field Description
DataSource The data source.
Data Source Mapping The type mapping.
JNDI Name The JNDI name used for lookup this datece.
Driver Class The JDBC driver class.
Connection URL The JDBC connection string.
UserName The JDBC username.
Password The JDBC password.
Table 17.8

For the JBoss Application Server configuration, yoe asked to configure the Data Source settirgsding Driver Class,
Connection URL, UserName and Password which carobfigured with théDatabase Optionbutton. The Database
Configuration dialog box is displayed if tBatabase Optionbutton is clicked. Refer to the descriptions ia Database
Configurationchapter for information on how to configure datsha

You are allowed to synchronize the setting betwenlBoss Application Server and Database Confiiguréy using the
Restore Database Valuebutton.
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IBM WebSphere Application Server

Restore Database Values

L]

w

Example:
& Application Server Configuration E]
[] IBoss General
‘WebL
wbere Deploy Path ciiwebsphereldeploy
[ orace A5 Client JaR Path: | ciiwebsphere_dlient|lib
[ 20nas JDK Home : <default>
Data Source
DatasSource : jdbe/MySchoolDs
Database Type! |Ms SQLSERVER2000
Database Option [ [o]4

] [ Cancel

J

Help ]

Figure 17.57 - WebSphere application server configuration

Chapter 17 — Implementation

Field

Description

DataSource

The data source.

Database Type

The type of database.

Table 17.9

The IBM WebSphere Application Server requires yospecify the DataSource and Database Type foiguairig the
application server. You can select one of the detaltypes supported.

BEA WebLogic Application Server

Example:

& Application Server Configuration @

aad

[] JBoss General
WbSD Deploy Path : ciiweblogicideploy
[ oracle as Client JAR Path: | c:iweblogic_clientilib
[Jaonas JDK Home : <default>
Diata Source:
DataSource : | jdbcthsal
Database Option [ [a]'4

] [ Cancel

)|

Help ]

Figure 17.58 - WebLogic Application Server configuration

Field

Description

DataSource

The data source.

Table 17.10

The BEA WebLogic application server requires yoptovide the DataSource for setting up the appticeserver.
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Oracle Application Server

Example:
& Application Server Configuration
[] 3Boss General
[ weblLogic
Deploy Path
[] WebSphere Eniny Pal
Client: JaR Path:
[0 0nas IOk Home
Data Source
DataSource @
Yersion ©

jdbefhsql
9.0.3.0.0

ciloracleasdeploy

cioracleas _dlient)lib

ELEL]

<default>

l oK H Cancel H Help

Figure 17.59 - Oracle AS configuration

Chapter 17 — Implementation

Field

Description

DataSource

The data source.

Version

The version of the Oracle Application Serve

Table17.11

The Oracle application server requires you to ptexhe DataSource and Version for setting up tipdiGgiion server.

JONAS Application Server

Example:
& Application Server Configuration El

[] JBoss General

[] weblLagic . -

[ websphere Deploy Path ; Ci\jonasideploy [:]

[ crade AS Client 18R Path: | c:ionas_clientlib [Z]

JDK Hame : <default> [Z]
JOMAS Home | c1JONAS_4_3 5 E]

Data Source

DataSource @

jdbeihsgl

(o (e )
Figure 17.60 - JOnAS configuration
Field Description
JONnAS Home The install location of JONAS applcatserver.
DataSource The data source.

Table 17.12

The JONAS application server requires you to speh# installed location for the JOnAS applicatsamver and provide the

DataSource for setting

the application server.

After configure the application server, you canldgphe EJB code to your selected application serve
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Deploying Beans on the Application Server

1. On the menu, clicModeling > EJB > Deploy, select one of the application servers which teeen configured from
the sub-menu.

WAGENEN Run  Window  Help
#Unload SDE-EC Q- i®
Application Options. ..
Auto Synchronization
Report 3
@Pruject Publisher. ..

fEdit Stereatypes...
Configure Requirement Enumer ations. ..
DUse Case Scheduling. ..

CRM 3
(£ Datahass Confiuration. .,
%Instant Reverse. .. E Application Server Configuratian.. .
Instant Generator 3
ﬁ Reverse Datshase, .
([E)DBvASaL.. )
=44 Svnc to EJ6 Diagram
Key Manager... -‘3 Sync to Entity Relationship Diagram

I‘j Generate Deployment Descriptor. ..

Figure 17.61 - Deploy to Application Server

For other SDE:

SDE Method
SDE for JBuilder On the menu, clidlools > Modeling > EJB > Deploy
SDE for NetBeans On the menu, clidodeling > EJB > Deploy.
SDE for IntelliJ IDEA On the menu, clidlodeling > EJB > Deploy.
SDE for JDeveloper On the menu, clidilodel > EJB > Deploy.
SDE for WebLogic Workshop On the menu, clidibdeling > EJB > Deploy.

Table 17.13

After deploying the EJB application, a message bélidisplayed on the message pane showing the oésul
deployment.

| Problems | Javadoc | Declar ation mms Repository | Console | e

[158:16:07] Deploved to JBoss successfully!

Figure 17.62 - Message Pane show the deploy message
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Deploying Beans on WebSphere Application Sever

A backend database can be generated for deplogiamgstto WebSphere Application Server. The backatabdse helps you
to perform Entity Bean to Database mapping for gjgecdatabase type. In order to generate the batKHatabase, you must
ensure the EJB Diagram is synchronized with the ERigram.

Example:

1. Synchronize the EJB Diagram to ERD Diagram.

Add Shape. .

<< ity Beans> Q) cpen Spmchication.
Product

=
P 0D | Inge ger i

fErT — (Produd )
lamiprice . doutde Product

aemelProaai0  Inege, Produatiame - Sving, Urey | P +ProductiD

&, ZoomIn

Producthlam e
o UnitPrice
Bachground Coler..,
Carvmctor Rk »

), Zoom Ou

G Viste
¥ S b G

Svovm oty Eesme Do K|

Figure 17.63 - Synchronize EJB Diagramto ERD

2. Deploy the project to WebSphere Application server.

GEEENEN Format Run Window Help

B Unload SDE-EC iR @ B
I Application Cptions. ..
Auto Synchronization
b Repork 3
[FlPraject Publisher. ..
roject Publsher ==Ertity Bean==
ﬁ@.Edit Stereotypes. .. - Product
Configure Requirement Enumerations. .. integ er.
1 ne: String
DUse Case Scheduling... double
4 ORM p [ductlD : Integer, ProductMame : String, UnitPrice : double)
(& Datebase Configuratian. .,
i %Instant Reverse. .. E Application Server Configuration. ..
Instant Generabor 3
I 4 Reverse Database...
'@DB_VA SQL... -E Sync ko EJB Diagram
Key Manager. .. -Jl‘] Sync to Entity Relationship Diagram
1y Association B Generate Deployment Descriptar...
1 Bi-directional Deploy

ny Association %

ny Bi-directional

Figure 17.64 - Deploy EJB to Application Server

3. The backend database is generated and includéd iteployment JAR file.

+ -8 sre
+ @ JRE System Library [jre1.5.0_01]
+m j2es-api.jar - C:\DevelopAppsiedips
=& buid

+ (= classes

Manipulate_client. jar

= METAJAE

= backends

= (= DBYA
. Manipulate. dbxmi

- Manipulate, schxmi
Map.mapicml

" Product,tbixmi

) rmvef-far-brd. s
| bmeejb-jar-ext.xmi

Figure 17.65 - The generated Server configuration files
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Developing a Client Program

After deploying the EJB application to applicateerver, you can write a client program w@hent JAR file to test the
application. A sample code for the client programriovided. The following example demonstrates tmget the deployed
session bean from the application and instancaltdhe session bean information.

Example 1:
public staic voidmain( String[]args){
Hashtable props = new Hashtable();
props.put(  “java.naming.factory.initial" , "org.jnp.interfaces.NamingContextFactory" );
props.put(  "java.naming.factory.url.pkgs" , "org.jboss.naming:org.jnp.interfaces" );
props.put(  “java.naming.provider.url" , "jnp:/llocalhost:1099" );
try{
Context ctx = new InitialContext(props);
FacadeSessionHome facadeSessionHome = (FacadeSessio nHome)

PortableRemoteObject.narrow(ctx.lookup(
FacadeSessionHome. cl ass);
FacadeSession facadeSession = facadeSessionHome.cre ate();
facadeSession.test();

} cat ch (Exception e){
e.printStackTrace();

}

"ejb/FacadeSession()" ),

}

Example 2:

The following example shows a client program depetbwithout specifying the environment parametehefcontext. When
executing the program, the following statement &hbe used:

java - Djava.naming.factory.initial = org.jnp.inter faces.NamingContextFactory -
Djava.naming.factory.url.pkgs = org.jboss.naming:or g.jnp.interfaces -
Djava.naming.provider.url = jnp://localhost:1099 .. .

public staic voidmain( String[]args){

try{
Context ctx = new InitialContext();
FacadeSessionHome facadeSessionHome = (FacadeSessio nHome)
PortableRemoteObject.narrow(ctx.lookup( "ejb/FacadeSession()" ),
FacadeSessionHome. cl ass);
FacadeSession facadeSession = facadeSessionHome.cre ate();
facadeSession.test();

} cat ch (Exception e){
e.printStackTrace();

}

}

As the client program may connect to different aggtion server, the parameter values for the cdistexvironment are
different. The following tables show the valueb®used in different application server.

Parameter Value for Context Environment in JBoss Client Program

Environment Parameter

Parameter Value

java.naming.factory.initial

org.jnp.interfaces.NagContextFactory

java.naming.factory.url.pkgs

org.jboss.naming:onginterfaces

java.naming.provider.url

jnp://<hostname>:<port>

java.naming.security.principal <user>
java.naming.security.credentials <password>
Table 17.14

* port default 1099
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Parameter Value for Context Environment in WebLogic Client Program

Environment Parameter

Parameter Value

java.naming.factory.initial

weblogic.jndi.WLIniti@ontextFactory

java.naming.provider.url

t3://<hostname>:<port>

java.naming.security.principal <user>
java.naming.security.credentials <password>
Table 17.15

* port default 7001

Parameter Value for Context Environment in WebSphere Client Program

Environment Parameter

Parameter Value

java.naming.factory.initial

com.ibm.websphere.nagridsninitial ContextFactory

java.naming.provider.url

iiop://<hostname>:<port>

java.naming.security.principal <user>
java.naming.security.credentials <password>
Table 17.16

* port default 2809

Parameter Value for Context Environment in Oracle Client Program

Environment Parameter

Parameter Value

java.naming.factory.initial

com.evermind.server.ApgtionClientinitialContextFactory

java.naming.provider.url

ormi://<hostname>:<powaplication>

java.naming.security.principal

<user>

java.naming.security.credentials

<password>

* port default 3201

Table 17.17

Parameter Value for Context Environment in JOnAS Client Program

s Environment Parameter

Parameter Value

java.naming.factory.initial

com.sun.jndi.rmi.regisRegistryContextFactory

java.naming.provider.url

rmi://<hostname>:<port>

java.naming.security.principal <user>
java.naming.security.credentials <password>
Table 17.18

* port default 1099
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Chapter 18 - Manipulating Persistent Data with
Java

Java and .NET persistent code can be generatedriipufate persistent data with the database. Hapter shows the use of
the generated Java persistent code by insertitrggviag, updating and deleting persistent datadedonstrates how to run
the generated sample code.

In this chapter:

* Introduction

» Using ORM-Persistable Class to manipulate perdisteta
» Using Criteria Class to retrieve persistent data

e Using ORM Implementation

» Using Entity Bean to manipulate persistent data

» Using Transactions in Enterprise JavaBeans

Introduction

With the Smart Development Environment Enterpridéi&n (SDE EE) and Professional Edition (SDE BBy can generate
Java persistence code to manipulate the persist¢ambof the relational database easily.

In the working environment, you are allowed to ¢guafe the database connection for your developmpesjéct. As the
database was configured before the generationreigbent code, the ORM persistable Java classea aatlof ORM files are
generated together; while the set of ORM files wpnes the environment for connecting the generpézdistence classes and
the database. And hence, you are allowed to atitesktabase directly by using the Java persisteass without using any
code for setting up the database connection in poaject.

There are several mappings in the SDE environment:

1. Mapping between data model and relational database.
2. Mapping between data model and object model.
3. Mapping between object model and persistent code.

And hence, there is an indirect mapping betweesigtent code and relational database. Each persestdass represents a
table in the database and an instance of the idasssents one record of the table. In the gereepmesistence class, there is
not only a pair of getter and setter methods fonimalating the corresponding attribute, but alsetof methods for
manipulating records with the database.

Using ORM-Persistable Class

Java ORM-Persistable class is generated basedabjbct model defined in the class diagram. Tmegeged Java
persistence code can be identified into two caiegerModel API and Persistent API. The Model Aéfers to the
manipulation of attributes of models and assoaiatioetween models while the Persistent API retetbe persistent code
used to manipulate the persistent data with relatidatabase.

Model API

Model API refers to the generated Java persisteaht evhich is capable of manipulating the propertiethe object model in
terms of attributes and associations.

Manipulating Attributes

In order to specify and retrieve the value to thigbates of the ORM-Persistable class, a pairetfay and setter methods for
each attribute is generated to the Java ORM-Pabdistlass.

18-2



SDE User's Guide (Part 2, for ORM) Chapter 18 — Manipulating Persistent Data with Java

Table shows the method summary of the persistdass to be used for inserting a row to database.

Return Type Method Name Description
void setAttribute(DataType value) Set the valu¢hi® property of an instance.
DataType getAttribute() Get the value of the prtypef an instance.
Table 18.1
Remark:

1. Attribute should be replaced by the name of the generatsistence class.
2. DataType should be replaced by the data type of the at&idefined in the object model.

Example:
I
* ORM-Persistahle Class
*
public class Customer [
private int CustomerID;
priwvate String CustomerName;
<<ORM Persigtable>> private String Address;
Customer priwvate String ContactPhone;
-Custom erD : int . i i il:
private 3tring Email;
-Custom eflam & : String Mappin
-Address : Sting i private woid setCustomerID (int walue) {
-ContactPhong : String ;
thiz,CustomerID = wvalue: }
-Email : String
private int getCustomerID() {

return CustomerID; 1

public woid setCustomerMame (String walue) {
thiz, CustonerNane = value; |

public String getCustomerName() |
return CustomerName; }

public woide setdddress(String walue)] {

Figure 18.1 - ORM Persisteable Class mapping

From the above example, an ORM-Persistable objedetnf Customer maps to an ORM-Persistable Jass ¢enerated
with the getter and setter methods for each attibu

To set the values of properties of the Customegcipfhe following lines of code should be used.

customer.setCustomerName( "Joe Cool" );

customer.setAddress( "1212, Happy Building" );
customer.setContactPhone( "23453256" );
customer.setEmail( "joe@cool.com" );

To get the values of properties of the Customeeatbj

String name = customer.getCustomerName();
String address = customer.getAddress();
String phone = customer.getContactPhone();
String email = customer.getEmail();

Manipulating Association

When mapping a navigable association to persistende, the role name of the association will becamattribute of the
class. A pair of getter and setter methods fordfe will be generated to the persistence classso manipulate its role
associated with its supplier class. There are tagswn manipulating association, including Smarsdsation Handling and
Standard Association Handling.

Smart Association Handling

Using smart association handling, the generatesigient code is capable of defining one end oB8wociation which updates
the other end of association automatically in dilkeéctional association regardless of multiplicEBxamples are given to show
how the generated persistent code manipulatesiis¢asone, one-to-many and many-to-many assoctioth smart
association handling.
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One-to-One Association
In order to manipulate the directional associatiomplement the program with the following steps:

1. Setthe properties of role name of the object.

Table shows the method summary of the persistdass to be used for setting the directional astocia

Return Type Method Name Description

void setRoleName(Class value) Set the value todleeof an instance.

Table 18.2
Remark:

1. RoleNameshould be replaced by the role of the navigabdeciation.
2. Classshould be replaced by the data type of the supgbes in the navigable association.

Example:
public class Software |
priwate int ID;
<<0ORM Persistables> privace String SWName ;

Software private String Producer;
D it private 3tring 03Platform:
[ y . private comp.license contains;
SWN&'"E'S“_'”Q public woid setContains(comp.license walue){
-Producer : String y
-OSPlatform : String public comp. License getContains(){

1 belongsTo ol

)

Mappini

public class License{
priwate String Serialllo:

1 contains : ;
private 3tring Licensee;
<<ORM Persistable>> private String PurchasedDate;
License private comp. 3oftware belongsTo:
-SerialNo : String public woid setBelongsTo(conp. of tware walue) |
-Licensee : String .
_PurchassdDate ; String pu}}:llc cowp, Software getBelongsTo(){

¥

Figure 18.2 - Mapping one-to-one association

From the above example, an ORM-Persistable objedeirof Software maps to an ORM-Persistable Jaassalith an
attribute of role, "contains" in the associatiopdy as its associated persistence class, Liceresnwhile, the object model of
License maps to a Java class with an attributelef fbelongsTo" typed as Software. It specifiesdlsociation that Software
contains a particular License and a License belemgsrticular software.

To manipulate the association, the following lisésode should be implemented.

Software software = Software.createSoftware();
License license = License.createLicense();
license.setBelongsTo(software);

In the above association, the primary key of thiiv@ore table will become a foreign key in Licenablé when transforming
to data model. Thus, after executing the linesoales the primary key of the software will be refared as a foreign key of the
license record.

Soferscy totomen « Sotmece crmmsatatoniel E B ictionss
software, set SUllane ("VE-UML") ; i :} Senallo | Licenser | PurhessedDiate Snﬂwam[ﬂl
sofrware. setProducer | "Visual-Paradign ; =

Tatermational Linited"}: 4 evaluateKey | Tina Lam | DApr2005 12 |
software. setOSPlatform("Windows") Adding E e
License license = license.createlicense(): P
license.secSeriallo (™"} - .
license,setlicenses("Tins Law") ; - Table Seftware
license.setPurchasedDate ("20 Apr 2005%);

S ! SoflwanlD | SWitame | Froduser CSFltom
License . setBelongsTo|sottuare) ; 2 VP-UML | Wesual Parsdigm Windows
Litnited

\ can be raplaced By

A
=, ‘ softuare.setContains|license) : |

Figure 18.3 - Code for one-to-one association

It is a bi-directional association with smart asaton handling. The association link can be credig
setting either the role of Software, or the rold.igense, i.e. setting one of the roles builds gp-a

:’ directional association automatically. It is najuied to set one role after the other. Hence, both
license.setBelongsTo(software) and software.setwsilicense) result in building up the bi-direcid
association.

18-4



SDE User's Guide (Part 2, for ORM) Chapter 18 — Manipulating Persistent Data with Java

One-to-Many Association

In a bi-directional one-to-many association, a<hkas multiplicity of one while the other has malfiyhe class has
multiplicity of many, the corresponding collectiolass will be automatically generated for manignfathe objects. When
transforming the association to persistent coderdke name will map to an attribute with data tgpa collection class. For
more detailed information on the collection clas$er to the description in Using Collectisaction.

A bi-directional one-to-many association is showetohy.

<<ORM Persistable>> | rgleB roles | =<0ORM Persigtables=
ClassA 1 1+ ClassB

Figure 18.4 - One-to-Many Association

To manipulate the bi-directional one-to-many asstian, you can create the association in one ofwtoeways:

» Set the properties of role with an instance ofabsociated class; i.e. classB.setRoleB(classA)
* Add the objects to the collection of the associaleds; i.e. classA.roleA.add(classB)

where classA is an object of ClassA, classB islgaat of ClassB;
roleA is the collection of ClassB; setRoleB is sstter method of property, roleB.

After specifying the association, the value of @ignkey of the object of ClassA will be referen@eda foreign key of the
associated object of ClassB.

Setting the property of role
For information on setting the properties of raéfer to the description in the One-to-One Assdamiegection.

Adding objects to the collection
In order to add an object to the collection, impdenthe program with the following steps:

1. Create a new instance of the class which associdtiesnore than one instance of associated class.
2. Create a new object of the associated class.
3. Add a new object or an existing object of the aisged class to the collection belonging to theslas

Table shows the method summary of the collectiasscto be used for adding a new object to it

Return Type Method Name Description
void add(Class value) Add a new object to théectibn of the associated class.
Table 18.3
Remark:

1. Classshould be replaced by the name of the associed.c

Example:
public class Customer
public final shoppingcart.PurchazselrderSetCollection places =
=<0RM Persistable== new shoppingcart. PurchaseOrderSetCollection(this,
Customer _ormddapter, shoppingcart.OFMConstants.EEY CUSTOMER_PLACES,
CugtomedD : int shoppingcart. 0RMConstants. EEY PURCHASEORDER_PLACEDEY,
-Custom elame : String shoppingcart. (RMConstants. KEY_MUL_ONE_TO_MANY) ;
-Address : Sting }
-ContactP hone : String
-Email: Sting
public class PurchaseOrderSetCollection extends
1 PlacedBy orm.util. 0RM3et |
I appin, public java.util.Iterator getIterator()] { ...... }
ﬂ public woid add(Purchaselrder walue) { ...... 1
public woid remwowe(PurchaseOrder walue) { ...... 1
public boolean contains(Purchaselrder walue) { ...... }
0. Places public PurchaseOrder[] todrrayi) { ...... i
<<ORM Persidtables> }
PurchaseOrder
PO MO int public class Purchaselrder |
-Date : irt i
Totalamt : double private shoppingcart.Custower PlacedBy ;
public woid setPlacedBy(shoppingcart.Custoner walue] |
public shoppingcart.Customer getPlacedBy() {
}

Figure 18.5 - One-to-many association
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From the above example, an ORM-Persistable objedehof PurchaseOrder maps to an ORM-Persistalfeclass with an
attribute of role, "PlacedBYy" in the associatiopdyg as an instance of Customer, specifying thapantcular purchase order
is placed by a particular customer. Moreover, thiect model of Customer maps to a Java class withttaibute of role,
"Places" in the association typed as a collectlass; PurchaseOrderSetCollection which manipulattances of
PurhcaseOrder.

To add a PurchaseOrder object to the collectiddus€haseOrder, the following lines of code sho@dnbplemented.
Customer customer = Customer.createCustomer();

PurchaseOrder po = PurchaseOrder.createPurchaseOrde rQ;
customer.places.add(po);

After executing these lines of code, an objectideal to the collection representing the associatddmen inserting records to
the database tables, the primary key of the custartiebe referenced to as the foreign key of theeghase order record.

The alternative way to create the associationirsgus
po.setPlacedBy(customer);

USToker = Cusgomer, createCustomer(); .
stCuetouerIDil) : | o Teble: PurchaseCader
cus erHame (*Joe Caol™): b v 0 " o e )
<u 2{"Fook i2i2, Happy Building”): L ] PONG | Dale | Totalhmt | CustomedD
Comez.anrContactPhone " 334552567 £ ; = 1
etEmail (joeficool. cou”): 7
castames sarel); Adéng qvct
Purchaseftder po = PurchaseOrder.creacefurchasedrdex(): 1o Caleston -
custonsc. places. addipo) ; i B e
= CutomerlD) | Castomerians | Addess
e raplaced By ] Toa Coal 1317, Happr
- | po.secPlacedBy{custoner) | Buikling

Figure 18.6 - Code for one-to-many association

Retrieving objects from the collection
In order to retrieve an object from the collectionplement the program with the following steps:

1. Retrieve an instance of the class which associdthsmore than one instance of associated class.
2. Get the collection from the class, and convertcibiection into an array.

Table shows the method summary of the collectiasscto convert the collection into an array.

Return Type | Method Name Description

Class][] toArray() Convert the collection into ammay which stores the objects of the associai@sscl
Table 18.4

Remark:

1. Classshould be replaced by the name of the associed.c

Example:

Refer to the example of the one-to-many associdt@ween the ORM-Persistable object models of Gustand
PurchaseOrder, implement the following lines ofetalretrieve a collection of PurchaseOrder objots the customer.

Customer customer = Customer.loadByName( "Joe Cool" );
PurchaseOrder[] orders = customer.places.toArray();

After executing these lines of code, the purchaderaecords associated with the customer areevetti and stored in the
array.

j Retrieve the customer record by using the loadBy&amethod which is the method provided by the
persistent API. For more information on retrievpeysistent object, refer to the Persistent sdtion.

Many-to-Many Association

When transforming a many-to-many association batvwee ORM-Persistable classes, the correspondirgigpent and
collection Java class will be generated simultasBosuch that the collection class is able to malaie its related objects
within the collection.

In order to specify the many-to-many associatiait, e objects to the corresponding collectiorhefdssociated class. For
information on adding objects to the collectiorferdo the description in the One-to-Many Associatection.
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In addition, a many-to-many association in the objeodel is transformed to data model by generatibgqk Entity to form
two one-to-many relationships between two generatdidies. The primary keys of the two entitieslwiigrate to the link
entity as the primary/foreign keys. When specifyiing association by adding objects to the collegtibe primary key of the
two related instances will be inserted as a paiafoow of the Link Entity automatically.

Example:
public class StudencietCollection
extends orm.util. 0ORM3et {
public woid add(Jtudent value) { .. ¥
<<0ORM Persigtable=> ¥
Student
-Student!D : int public class Student{
[Name : String private int StudentID;
containg iﬁ{l.hlic final college.CourseSetCollection enrols =
new college. CourseSetCollection(...);
Mappini ¥
public class Course!
private int CourseCode;
enrols | * |
_ public final college, StudentietCollection contains
<<ORM Persistable=> = new college.StudentSetCollection(....);
Cowse [ |
-CourseCode : int 1
-Mame : String
Tutor : String public class CourseSetCollection
extends orm.util. 0RM3et {
public woid add(Course wvalue) { .. }
i

Figure 18.7 - Mapping many-to-many association

Four classes including Student, StudentSetCollec@murse and CourseSetCollection are generatedtfre above object
model.

By executing the following lines of code:

Student student = Student.createStudent();
student.setStudentID(0021345);

student.setName(  "Wenda Wong" );

Course course = Course.createCourse();
course.setCourseCode(5138);

course.setName(  "Object Oriented Technology" );
course.setTutor( "Kelvin Woo" );
course.contains.add(student);

Both the Student table and Course table are ittt a new record. After specifying the assooiatby
course.contains.add(student) the correspondingapyikeys of student record and course record nadoathe
Student_Course Link Entity to form a row of record.

= Table: Btudent_Courss

e StodsntStudentITh | ComsaComrssCode

Student student = Frudent.cresveStudent(); B ;j it e e
Atudent, 3ecs Tuden tID (| D02i345); ——rry
atudent, sechame ("Vends Vong"): S |

Adding LS TTr Table: Student
Course course = Course.createCourse(]: Y =
eeuzse. secCoueaeCode | 5158) ; 5 || StudenttD | Hame
course. secHame ("Object Orienced Techmology”): | nssociation 3
ceurze. saTTuTer ("Kelvin Foo"): L {35 | Wends Wong

course. contains. add(student) : oo Tuble Courss

CogesCode | Name Tuar

5 Chyjeet Criented Techsobogy | Kebvin Woo

L, |

Figure 18.8 - Code for many-to-many association

Using Collection

A collection represents a group of objects. Sonllections allow duplicate objects and others da Baime collections are
ordered and other unordered. A collection class gupports the manipulation of the objects withaobection. There are four
types of collection class supported, including bag, list and map.

The type of collection can be specified in advamicgenerating persistence code. Refer to Specif@ioection Typen the
Object Modelchapter for more information.
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Set
Set is an unordered collection that does not atlaplication of objects. It is the default type torordered collection.
Table shows the method summary of the collectiaasctyped as Set.

Return Type Method Name Description
void add(Class value) Add the specified perststdiect to this set if it is not already present.
void clear() Remove all of the persistent objéaim this set.
boolean contains(Class value) Return true ifgbiscontains the specified persistent object.
Iterator getlterator() Return an iterator over ffersistent objects in this set.
boolean isEmpty() Return true if this set corgain persistent object.
void remove(Class value) Remove the specifiedigent object from this set if it is present.
int size() Return the number of persistent olsjatthis set.
Class][] toArray() Return an array containingadlthe persistent objects in this set.

Table 18.5

Remark:

1. Classshould be replaced by the persistence class.

Bag
Bag is an unordered collection that may contairlidaie objects.
Table shows the method summary of the collectiasstyped as Bag.

Return Type Method Name Description
void add(Class value) Add the specified perststdiect to this bag.
void clear() Remove all of the persistent objéam this bag.
boolean contains(Class value) Return true ifitlaig contains the specified persistent object.
Iterator getlterator() Return an iterator over flersistent objects in this bag.
boolean isEmpty() Return true if this bag condaio persistent object.
void remove(Class value) Remove the specifiedigient object from this bag.
int size() Return the number of persistent olgj@cthis bag.
Class][] toArray() Return an array containingadlthe persistent objects in this bag.
Table 18.6
Remark:

1. Classshould be replaced by the persistence class.

List
List is an ordered collection that allows dupliocatiof objects. It is the default type for orderedlaxction.
Table shows the method summary of the collectiassctyped as List.

REMTL Method Name Description
Type
void add(Class value) Append the specified penstobject to the end of this list.
void 32&%? index, Class Insert the specified persistent object at the $igelcposition in this list.
void clear() Remove all of the persistent objéiim this list.
boolean contains(Class value) Return true iflthiscontains the specified persistent object.
Class get(int index) Return the persistent okge¢tihe specified position in this list.
Iterator getlterator() Return an iterator over ffersistent objects in this list in proper seqeenc
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boolean iISEmpty() Return true if this list cont&ano persistent object.

void remove(Class value) Remove the first ocawedn this list of the specified persistent ohject

Class remove(int index) Remove the persistentoblajethe specified position in this list.

int set(int index, Class Repl.ace the persistent object at the specifiedipash this list with the specified
value) persistent object.

int size() Return the number of persistent objecthis list.

Class][] toArray() Return an array containingadlthe persistent objects in this list in propegisence.

Table 18.7
Remark:

1. Classshould be replaced by the persistence class.

Map

Map is an ordered collection which is a set of kajue pairs while duplicate keys are not allowed.

Table shows the method summary of the collectiassctyped as Map.

Return Type Method Name Description
void add(Object key, Class value) Add the spedifiersistent object with the specified key to thap.
void clear() Remove all mappings from this map.
boolean contains(Object key) Return true if thesp contains a mapping for the specified key.
Class get(Object key) Return the persistent ¢lfewhich this map maps the specified key.
Iterator getlterator() Return an iterator over ersistent objects in this map.
Iterator getKeylterator() Return an iterator othex persistent objects in this map.
boolean iSEmpty() Return true if this map cordaio key-value mappings.
void remove(Object key) Remove the mapping fes kiey from this map if it is present.
int size() Return the number of key-value mapgpiimgthis map.
Class][] toArray() Return an array containingdadlthe persistent objects in this map.
Table 18.8
Remark:

1. Classshould be replaced by the persistence class.

Standard Association Handling

With standard association handling, when updatimgyend of the association, the generated persisbelet will not update the
other end of a bi-directional association autonadiic Hence, you have to define the two ends ofikéirectional association
manually to maintain consistency. Examples arergteeshow how to manipulate the one-to-one, onexmy and many-to-
many associations with standard association hagpdlin

One-to-One Association
In order to manipulate the directional associatiomplement the program with the following steps:

1. Setthe properties of role name of the object.
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Table shows the method summary of the persistdass to be used for setting the directional astocia

Return Type Method Name Description

void setRoleName(Class value) Set the value todleeof an instance.

Table 18.9
Remark:

1. RoleName should be replaced by the role of thegadoe association.
2. Class should be replaced by the data type of thplign class in the navigable association.

Example:
public class Software
private int ID;
==0RM Persigtable=> priwate String SWName
Software private String Producer:
0 int private String 05Flatform;

priwvate comp.lLicense contains;

[EAm0Es iz public woid setContains(counp.license walue)!

FProducer : String
FOSPlatform : String

public comp.license getContains(){

1 belongsTo

Mappmi

public class Licensed
private String Seriallo:

1 containg N ;
private String Licensee:
<=0ORM Persistable>> private String PurchasedDate;
License priwvate comp. Software belongsTo:
LSerialMa : String public void setBelongsTo(conp. Software walue) |
ILicensee : String e} X
| PurchasedDate : String pu]}:llc comp. Software getBelongsTo(){

}

Figure 18.9 - Mapping one-to-one association

From the above example, an ORM-Persistable objedehof Software maps to an ORM-Persistable Jaassalith an
attribute of role, "contains" in the associatiopdsl as its associated persistence class, Liceresnwhile, the object model of
License maps to a Java class with an attributelef FbelongsTo" typed as Software. It specifiesdlksociation that Software
contains a particular License and a License beltmgsiticular software.

To manipulate the association, the following lisésode should be implemented.

Software software = Software.createSoftware();
License license = License.createLicense();
license.setBelongsTo(software);
software.setContains(license);

In the above association, the primary key of thiiv@oe table will become a foreign key in Licenable when transforming
to data model. Thus, after executing the linesooles the primary key of the software will be refered as a foreign key of the
license record.

Software software = Software.createSoftware(); cus Tetle:L
sofeuwsre. setID(2): : License
sofrware, setSWName ("VP-THL") ; } Serialifo Liensee | PurhcasedDate | SoftwarelD
software, setProducer| "Visual-Faradign )

International Limited™): = evaluateley | Tina Lam | 20 Apr 20035 ‘_1
aofrware, setdiFlatforn (“Windows™) ; Adding . ‘j -

-
License license = licenae,createlicense(): K
license.secseriallo(""1; assocustion .
license.setlicensee("Tina Lan"): ‘== Taule Software
licenze.secPurchasedbace("20 Apr 20057); -
SoftwarelD | SWilame | Producer OEFlatform

ligerse, satBelongsTo|sofewars] s —— -
aoftwnre. setContainsilicense): 2 NETME Iﬁ::m{:mled Wandaws

Figure 18.10 - Code for one-to-one association

:, It is a bi-directional association with standardasation handling. The association link must eated by
setting both the roles of Software and License.
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One-to-Many Association

In a bi-directional one-to-many association, a<kas multiplicity of one while the other has manhen transforming the
association to persistent code, the role namemélb to an attribute of the class with data typa d&va collection class. The
type of collection is specified in the object madefer to the description in Using Collectisaction for mapping the type of
collection with Java collection class.

A bi-directional one-to-many association is showetohy.

==0RM Persigable== | rgleB roled | =<ORM Persigtable==

Clas=sA ] 1 ClassB

Figure 18.11 - An one-to-many association

With standard association handling, you have tateréhe association with the following steps inesridd manipulate the bi-
directional one-to-many association:

e Set the properties of role with an instance ofabsociated class; i.e. classB.setRoleB(classA)
* Add the objects to the collection of the associalads; i.e. classA.getRoleA().add(classB)

where classA is an object of ClassA,; classB islgaai of ClassB;
getRoleA returns the collection of ClassB; setRakeBhe setter method of property, roleB.

After specifying the association, the value of @ignkey of the object of ClassA will be referen@sda foreign key of the
associated object of ClassB.

Setting the property of role
For information on setting the properties of rotfer to the description in the One-to-One Assamiesection.

Adding objects to the collection
In order to add an object to the collection, impdenthe program with the following steps:

1. Create a new instance of the class which associdtiesnore than one instance of associated class.
2. Create a new object of the associated class.
3. Add a new object or an existing object of the aisged class to the collection belonging to theslas

Example:
public class Customer |
- private int CustomerID:
A HEE priwvate String CustomerName;
Customer priwate String Address:
-CustomerD : int priwvate String ContactPhone;
-C ustom eam & : String priwvate jawva.util.3et Places = new java.util.Hashiet();
-Address: Sting [ | eeee-s
| CortactPhone : String public woid setPFlaces(java.util.Set wvalue) {
Email: String this.Places = value; }
public jawva.util. Set getPlaces() |
1 PlacedEy return Places: }
Mappmi ¥
public class PurchaseOrder |
0 Places priwvate int PO_NO:
= - private String Date;
=<0ORM Persigtable== private double TotalAwmt;
PurchaseOrder private shoppingcart.Customer PlacedBy:
EERCH: Y T
Date : String public woid setPlacedBy|shoppingcart, Customer walue)] |
. this.PlacedBy = walue; }
-TotalAmt : double
public shoppingcart.Customer getPlacedBy() {
return PlacedBy; }
i

Figure 18.12 - Mapping one-to-many association with using Collection

From the above example, an ORM-Persistable objedehof PurchaseOrder maps to an ORM-Persistaleclass with an
attribute of role, "PlacedBYy" in the associatiopdyg as an instance of Customer, specifying thapantcular purchase order
is placed by a particular customer. Moreover, thiect model of Customer maps to a Java class withttaibute of role,
"Places" in the association typed as a collec®t,which is the specified type of collection ie thodel manipulating
instances of PurhcaseOrder.

To add a PurchaseOrder object to the collectiddun€haseOrder, the following lines of code sho@dnbplemented.
Customer customer = Customer.createCustomer();
PurchaseOrder po = PurchaseOrder.createPurchaseOrde rQ);

customer.getPlaces().add(po);
po.setPlacedBy(customer);
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After executing these lines of code, an objectideal to the collection representing the associatdmen inserting records to
the database tables, the primary key of the custertiebe referenced to as the foreign key of theeghase order record.

| ot Table PuhatsOudac
Customer customer = CUSTORSE.CEeACaCUSCOREL() s ;{ [FOHG [Dair [Tomhnt | CwstowniD |
customer.setCustaperIDil); >
customer, satCustaneriane ["Jee Tool”] ; o = | | | ‘ | ! ‘
customer, setAdicesa("Room 1212, Happy Building™}: Addng e
CuUSToREL, SaLContAcLPhone (" 234532567) ; + .
custoker. 2etExail ("joefcool. con”}
Customer, save(]: associstion \ 5
= Tabie Customer
Purchasalrder pa = Purchazefrder. crearePurchasedrder ()
neehasRlnte g e e e HAEE Customer]D | Customerame | Address CantactPhase | Enail
cuatomer.getPlace i) . addipol i 2L 1451256 ™
bt R Sl B 1 Tot Conl '\:\ma‘ﬁw_ TG | joedeoolcom
ulding

Figure 18.13 - Code for one-to-many association with using Collection

Retrieving objects from the collection
In order to retrieve an object from the collectionplement the program with the following steps:

1. Retrieve an instance of the class which associdtbsmore than one instance of associated class.
2. Get the collection from the class, and convertcibliection into an object array.

Example:

Refer to the example of the one-to-many associdi@ween the ORM-Persistable object models of Gust@and
PurchaseOrder, implement the following lines ofetalretrieve a collection of PurchaseOrder objots the customer.

Customer customer = Customer.loadByName( "Joe Cool" );
Object[] orders = customer.getPlaces().toArray();

After executing these lines of code, the purchaderaecords associated with the customer aresveii and stored in the
object array.

j Retrieve the customer record by using the loadBy&amethod which is the method provided by the
persistent API. For more information on retrievjmgysistent object, refer to the Persistent sétition.

Many-to-Many Association

When transforming a many-to-many association betvwe® ORM-Persistable classes with standard agsmtibandling, the
role names will map to one type of collection defirin the object model. In order to specify the yarmany association,
add the objects to the corresponding collectiothefassociated class. For information on addingabjto the collection, refer
to the description in the One-to-Many Associatsattion.

In addition, a many-to-many association in the objeodel is transformed to data model by generatihgnk Entity to form
two one-to-many relationships between two generatdidies. The primary keys of the two entitieslwiigrate to the link
entity as the primary/foreign keys. When specifyiing association by adding objects to the collegtibe primary key of the
two related instances will be inserted as a paiafoow of the Link Entity automatically.

Example:

public class 3tudent {

Z<ORM Persidables> private int StudentlD;
Student priwate String Name:
u private jawva.util.3et enrols = new java.util.HashSet();
-StudentiD it || ...,
-Mame : String public woid setEnrols (jawva.util.Set walue) |
- this.enrols = walue; }
contains public jawa.util. Set getEnrols() §

return enrols; }

Mappini 1

public class Course {
private int CourseCode;
enrols " priwate String Name;

- rivate String Tutor:
) (e Erivat.e java.tgxt,il.Set. contains = new java.util.HashSet();
Couwurse
-CourssCode : int public woid setContains(java.util.Set walue) {
-Mame : String this.contains = value; }
-Tutor : String public jawa.util. 3et getContainsi() {
return contains; 1

Figure 18.14 - Mapping Many-to-many association with using Collection

18-12



SDE User's Guide (Part 2, for ORM) Chapter 18 — Manipulating Persistent Data with Java

With standard association handling, only two clageeluding Student and Course are generated fnermalbove object model.
By executing the following lines of code:

Student student = Student.createStudent();
student.setStudentID(0021345);

student.setName(  "Wenda Wong" );

Course course = Course.createCourse();
course.setCourseCode(5138);

course.setName(  "Object Oriented Technology" );
course.setTutor( "Kelvin Woo" );
course.getContains().add(student);
student.getEnrols().add(course);

Both the Student table and Course table are irtsevrith a new record. After specifying the assooiatby
course.getContains().add(student) and student.gatffhadd(course), the corresponding primary lafystudent record and
course record migrate to the Student_Course LirtkyEio form a row of record.

o= Tabla: Student_Course

i StudentStedepd (D | CoursaComesCods
Student student = Student.createStudent(): I -
student. setd tudentID{ 0021345) ’ﬂ - . 0021345 B .
srudent., setName ("Venda Wong"): =~ — | i
Courze course = Course.creatsCourse(): " . ..:% *si- Table Student |
coucse. setCourseCode $134) 5 Adding ] 1 AR Ci e i
coucse. setame ("0bject Oriented Technology”): '\ || StedenID | Mame
course, setTutor ("Kelvin Uoe"): e LY |
kE Lo 0021345 | Wends Wong
course. geeContains (] . add(student) ; % :
student. getEnrols ). add{course) ; |
= le- O
Table: Coumse |
Cowpelode | Hame Tulor 1
EER Otyert Onented Techeology | Keban Woo | |
z |

Figure 18.15 - Code for many-to-many association with using Collection

Using Collection

With standard association handling, the role nariehvassociates with more than one instance oftpelier class is
transformed into one type of Java collection cla$e type of collection can be specified beforegbreration of code, refer
to the description of Specifying Collection Tyjmethe Object Modethapter.

The following table shows the mapping between thikection type defined in the association specif@aand the Java
collection class.

Collection Type Java Collection Class
Set java.util.Set
Bag java.util.Collection
List java.util.List
Map java.util.Map
Table 18.10

Persistent API

Persistent API refers to the persistent code usedanipulate the persistent data. There are fqestpf persistent API
available for generating the Java persistence ciuefour types of persistent API, which includat&tMethod, Factory
Class, POJO and Data Access Object (DAO), are tapéimanipulating the persistent data with thatiehal database, i.e.,
inserting, retrieving, updating and deleting resord
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Using static method persistent API, a persisteteesdor the ORM-Persistable class is generatdd stétic methods which is
capable of creating, retrieving persistent objed persisting data. The following class diagramnghthe dependency

relationship between the client program and theeggnad persistence class.

Persistent0 bject
+createP ersistentObject()
+loadP ersistentO biectByORMID{
+loadP ersistentO biectByQuery(
+istP ersiste ntObj ectByQ ueryl)
+savel)
+clelete()
+refresh()

creates / retrieves / persists

Figure 18.16 - Class with static methods

In the above class diagram, the PersistentObjéaisreo the ORM-Persistable class defined in the<l
diagram. For example, the ORM-Persistable classtduer persists with the Customer data in the

Customer table.

Example:

-Custom erD  int
-Custom elam & ; String
-Address : String
-ContactPhone : String
-Email : Sting

-setCustomerlD{value : int): voic
-getCustomerlD) : int

=<0RM Persigtables> +getORMID () : int

Customer +setCustomerhlame(value | Sting) : void

-Custom edD : int Generates +getCustom eflame() : String
-Custom elam e : String +setAddress{value | String) © void
-Address : String +getaddress(): String
-ContactPhone © String +setContactP hone(value : String): woid
-Email : String +aetContactP hone() : String
+setEm ail(value : String) : vaid
+getEmail() : String
+to String() : String

+loadCustomerByORMID{CustomerlD - int): Customer

+loadCustomerByORMID(session : PersistentS ession, CustomenD ¢ int) . Customer

+listCustomerByQuery(concition : Sting, orderBy : String) : Customer
+listCustomerByGuery{session . P ersigtentS ession, condition : String, orderBy . Stiin

+0aclC ustom erByQueryicondition : String, orderBy : String) : Custom er

+createCustomer() : Customer

+=zave() : boolean
+clelete() : boolean
+refresh() : boolean

[+ o@cdC ustomerByQuery(session : PersigentSession, condition : String, orderBy : String) :

Figure 18.17 - Mapping with static methods

From the above example, a Customer persistence islgenerated with a set of methods supportinglai@base

manipulation.

In this section, it introduces how to use the statethods of the generated persistence classeartiputate the persistent data
with the relational database.

Creating a Persistent Object

As a persistence class represents a table in tabak®e and an instance of the class representsra 1&f the table, creating a
persistent object in the application system issdm@e as adding a row of new record to the table.

In order to insert a new row to the database tatmelement the program with the following steps:

1. Create a new instance of the class.
2. Set the properties of the object.

3. Insert the object as a row to the database.
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Table shows the method summary of the persistdass ¢

Return Type Method Name Description
Class createClass() Create a new instance aldks.
void setAttribute(DataType value) Set the valu¢hie property of an instance.
boolean save() Insert the object as a row tal#dtabase table.
Table 18.11
Remark:

1. Classshould be replaced by the name of the generatsisfance class.
2. Attribute should be replaced by the name of the attribute.
3. DataType should be replaced by the data type of the at&idefined in the object model.

Example:
g
* (RM-Fersistable Class
=/
public class Customer |
private int CustounerID;
Z=0RM Persistables= private String CustomerName;
Custorner privarte String Address:
CustomenD - int . private String ContactPhone;
-Custom eMame : String M appin private String Email:
-Address : String ﬂ
-ContactPhone : String priwvate woid setCustonerID(int walue] [
-Email : String thiz.CustonerID = walue: }
priwvate int getCustomerID(] [

return CustomerID; }

public static Customer createfustomer() |
return new Customer() }

public boolean sawve() {

Figure 18.18 - Mapping ORM Persistent Class

From the above example, an ORM-Persistable objedehof Customer maps to an ORM-Persistable Jass generated
with methods for creating a new instance and imsgthe instance as a row of the database table.

To insert a new Customer record to the table, Gustf the database, the following lines of codeutdh be implemented.

Customer customer = Customer.createCustomer();
customer.setCustomerID(3);

customer.setCustomerName( "Peter Chan" );
customer.setAddress( "6C, Pert Court" );
customer.setEmail( "peter.chan@gmail.com” );

customer.save();

After executing these lines of code, a row of rddsrinserted to the database table.

j An alternative way to create a new instance ofthss is using the new operator:
Class c = new Class();

From the above example, Customer customer = CustomateCustomer() can be replaced by Customeomest= new
Customer() to create a Customer object.

., Table: Customer

_—

Customer customer = Customer.creaceCustomer (] ; K 4 Custower | Customesriame Alldesss

customer . secCustomer D (1) ; I——d |"

customer , setCustomeriane ("Peter Chan”): ~———4 1 Joe Caool

customer.setiddress ("6C, Perc Courc™): -

customer .setEpail (Mpeter.chanfgmail. com®) ; y 2 . Peter Pan

customer ; saved ) ; | ¢ jl 3 | Peter Chan I BC I
P e INSERT INTO CUSTOMER...

O/R Mapping Layer

Figure 18.19 - Save a Data object to the database
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Loading a Persistent Object

As the database table is represented by a persgstiass, a record of the table can thus be repeséy an instance. A
record retrieved from the table will be stored a®hject.

In order to retrieve a record from the databasketalou have to specify the condition for findifgtrecord. To retrieve a
record, implement the program with the followings:

1. Specify the condition for searching the record.
2. Load the retrieved record to an object.

Table shows the method summary of the persistdass to be used for retrieving a record from daaba

Return

Method Name Description
Type

Retrieve a record matching with the specified valfie

Class loadClassByORMID(DataType PrimaryKey) primary key.

loadClassByORMID(PersistentSession session, |Retrieve a record matching with the specified vaifie

Class DataType PrimaryKey) primary key and specified session.

Retrieve the first record matching the user deficaadition
Class loadClassByQuery(String condition, StrindeoBy) |while the matched records are ordered by a spdcifie
attribute.

loadClassByQuery(PersistentSession session, St Retrieve the first record matching the user deficaadition

Class " ) B specified session while the matched recorderdered
condition, String orderBy) e ;
by a specified attribute.
Table 18.12
Remark:

1. Classshould be replaced by the name of the persistelass.
2. DataType should be replaced by the data type of the ateibefined in the object model.

Example:
public class Customer{
public static Customer loadCustomerBy0RMID (int
CustomerID) throws PersistentException {
==0RM Persigables> public static Custcomer
C loadCustonerBy0RMID (Persistentiession
¥ - ¥ sessioh, int CustomerID) throws
(UL § ok ppn PerzistentException {
-C ustom eam e : String 1
-Address : Sting _ public static Customer
-ContactPhone : String loadCustomerByluery(String condition, String
-Email : String orderBy) throws PersistentException {

public static Customer
loadfustomerByQuery (Fersistentiession
session, Jtring condition, String orderBy)
throws PersistentException {

)

Figure 18.20 - Mapping with load method

From the above example, an ORM-Persistable objedeinCustomer maps to an ORM-Persistable Java glserated with
methods for retrieving a matched record.

To retrieve a record from the Customer table, theing line of code should be implemented.
Loading an object by passing the value of primary &y:

Customer customer = Customer.loadCustomerByORMID(2)
Loading an object by specifying a user defined coritibn;

Customer customer = Customer.loadCustomerByQuery( "Customer.CustomerName="Peter" ,
"Customer.CustomerName" );
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After executing the code, a matched row is retideaed loaded to a Customer object.

SELECT * FROM CUSTOMER...

CUSTOMEr CusSLamer

= Customer ?lﬁmitustmnrl By ORMID{ 2) === ~P{| [} === L | j
e — é ">~ Table: Customer
TCustemer e A -
-CustomeniD = 2 — CustomerlD | CustomerName
-Custommertame = “Peter Pan®
1 Joe Cool
--------------------- 2 Peter Pan
3 Peter Chan

O/R Mapping Layer

Figure 18.21 - Load record from database

Updating a Persistent Object

As a record can be retrieved from the table andddao an object of the persistence class, thedasallowed to update by
simply using the setter method of the property.

In order to update a record, you have to retribeerow being updated, update the value by settiagptoperty to the database.
To update the record, implement the program wighfthlowing steps:

1. Retrieve a record from database table and load abjaect.
2. Set the updated value to the property of the object
3. Save the updated record to the database.

Table shows the method summary of the persistdass to be used for updating a record.

Return Type Method Name Description
void setAttribute(DataType value) Set the valugh property of an instance.
boolean save() Update the value to database.
Table 18.13
Remark:

1. Attribute should be replaced by the name of the attribute.
2. DataType should be replaced by the data type of the atwibefined in the object model.

Example:
public class Customer{
<<0ORM Persigtahless private woid setCustomerID (int walue){
e public veid setCustomerName (Stri it
CustomerD - int Magpin b4) ’ ic woid setCustomerName (String walue) |
HEL=ERE e b ﬂ public void setAddress(String value) {
-Address : String Lt
-ContactPhone : String public woid setContactPhone [String walue) {
-Email : String e
public woid setEmail(String value)!
iﬁ!‘.‘;.blic boolean sawel() {
)
1

Figure 18.22 - Mapping with save methods

From the above example, an ORM-Persistable objedemCustomer maps to an ORM-Persistable Java glserated with
the methods for setting the properties and updatiagow.

To update a Customer record, the following linesaxfe should be implemented.

customer.setCustomerName( "Peter Pang" );
customer.save();
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After executing the above lines of code, the custoname is updated to "Peter Pang" in the database.

UPDATE CUSTOMER SET
customer . setCustmerfame {“Peter Pang” ) e

custoemer , save(} : k ‘j

........................ S 7__,%"‘- Table: Customer
4

S CustomerlD | CustomerName | ...

Jog Cool

1
2 I 2 l Peter Pang | I
3\(\/ | Peter Chan | I

O/R Mapping Layer

Figure 18.23 - Code for update record

Deleting a Persistent Object

As a record can be retrieved from the table andddao an object of the persistence class, thederan be deleted by simply
using the delete method of the persistence class.

In order to delete a record, implement the progwati the following steps:

1. Retrieve a record from database table and load abjact.
2. Delete the retrieved record.

Table shows the method summary of the persisteass to be used for

Return Type Method Name Description
boolean delete() Delete the current instance.
Table 18.14
Example:
<<ORM Perdgable== public class Customer |
Ci priwate int CustomerID;
-CustomedD : int Mappm priwvate 3tring CustomerName;
-Custom emam e : String ﬂ meree
public boolean delete() {

-Address : String
-ContactPhone : String
-Email : String y

Figure 18.24 - Mapping del ete methods

From the above example, an ORM-Persistable objedeinCustomer maps to an ORM-Persistable Java glrserated with
the methods for deleting the specified record ftbendatabase.

To delete a Customer record, the following linesade should be implemented.

Customer customer = Customer.loadCustomerByORMID(2) ;
customer.delete();

After executing the above code, the specified ecustarecord is deleted from the database.

DELETE FROM CUSTOMER
Customer customer - =
= Customer,loadCuscomerByorNID{Z): (|I]if====" o )
customer.delete() ; | j

'\.___ = ‘}; Table: Customer

CustomerlD | CustomerName

1 Joe Cool

¢ e

3 Peter Chan

/R Mapping Layer

Figure 18.25 - Code for delete record

Querying

For most of the database application, the databam®iched with information. Information may beuested from the
database so as to performing an application funcfioch as retrieving the unit price of productscfalculating the total
amount for a purchase order.

As the persistence class represents a table, thé-Pé&sistable Java class is generated with metfwwdstrieving information
from the database.
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Loading a Collection of Persistent Objects

As the database table usually contains many recgodsmay want to query the tables by a specif@tition. The generated
persistent code supports querying the databaseydhehed records will be retrieved and loaded asbgact array.

In order to retrieve records from the table, youehto specify the condition for querying. To refigea number of records,
implement the program with the following steps:

1. Specify the condition for searching the record.
2. Load the retrieved records as an object array.

Table shows the method summary of the persistdass to be used for retrieving records from datalaisle.

Return

Method Name Description
Type

Retrieve the records matched with the user defined

Class(] listClassByQuery(String condition, StriagierBy) condition and ordered by a specified attribute.

listClassByQuery(PersistentSession session, Strin Retrieve the records matched with the user defined

Class][] condition, String orderBy) %ﬂﬂﬂﬁ'&n and specified session and ordered byeaifspd
Table 18.15
Remark:

1. Classshould be replaced by the name of the persistelass.

Example:
public class Customer |
«Oﬂgu:;:f:ble” public static Customer[]
- Manpin ligtius tomerByluery (String condition, String
-Custom endD : int g orderBy) throws PersistentException {
-Custom eam e : String o}
-Address : String public static Customer[]
-ContactPhone : String listlustomerByluery (Persistentiession
[ Email : Stiing seggion, String condition, String orderBy)
throws FersistentException {
o}
}

Figure 18.26 - Mapping with list methods

From the above example, an ORM-Persistable objedeinCustomer maps to an ORM-Persistable Java glserated with
methods for retrieving records.

To retrieve records from the Customer table, tiieviong line of code should be implemented.

Customer[] customer = Customer.listCustomerByQuery( "Customer.CustomerName="'Peter" ,
"Customer.CustomerName" );

After executing the code, the matched rows aréeretd and loaded to an object array of Customer.

Customer[] customer = P
Customer.listCustomerByQuery( " SELECT 'F_RDM -CHSTDMER :

Customer . CustomerName='Petert,  _____ WJlll||l-_.__ Ny
Customer ., CustomerHame’ ) ; P __..j
f A

__ _j ““*- Table: Customer

Cwitemer | — CustomerlD | CustomerName
1 CustomedD = 2 \
- | Customutiame = "Peter Pan® 1 Joe Coal
rl? Peter Pan
e
| kel Peter Chan

O/R Mapping Layer

Figure 18.27 - Code for retrieve a list of records

Using ORM Qualifier

ORM Qualifier is an additional feature which alloysu to specify the extra data retrieval rules gfsam the system pre-
defined rules. The ORM Qualifier can be definediider to generate persistence code. Refer to Defi®RM Qualifierin the
Object Modelchapter for more information.

By defining the ORM Quialifier in a class, the pstsice class will be generated with additional detigeval methods, load
and list methods.
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Table shows the method summary generated by dgfthin ORM Qualifier.

REL] Method Name Description
Type
- . Retrieve the first record that matches the spetifedue with thg
Class loadByORMQualifier(DataType attribute) attribute defined in the ORM Qualifier.
Class loadByORMQuialifier (PersistentSession sess|&etrieve the first record that matches the spetifedue with thq

DataType attribute) attribute defined in the ORM Qualifier and spedfiession.

Retrieve the records that match the specified vaitiethe

Class][] listByORMQualifier (DataType attribute) attribute defined in the ORM Qualifier.

Class] listByORMQualifier (PersistentSession sessidiRetrieve the records that match the specified vaitlethe
DataType attribute) (1attribute defined in the ORM Qualifier and spedfiession.
Table 18.16
Remark:
1. Classshould be replaced by the name of the persistelass.
2. ORMQualifier should be replaced by the Name defined in the QRMlifier.
3. DataType should be replaced by the data type of the atildnich associated with the ORM Quialifier.
4. attribute is the specified value to be used for queryingtainde.
Example:

public class Customer{

—=ORM PorSdahiens public static Customer loadByName (String CustomerName) {
Customer Mappmgmth public static Customer loadByName (Persistentiession session,
-CustomerD : int String CustomerName) {
-Customertlam e : String defined ORM
-Address ;. String . public static Customer[] listByName(String CustomerName) {
-ContactPhone : String Qualifier
-Email: String public static Customer[] listByName(Persistentiession
sezsion, String CustomerName) !

Figure 18.28 - Mapping with load and list by qualifier

In the above example, a customer object modelfinetwith an ORM Qualifier named as Name and diealiwith the
attribute, CustomerName.

To query the Customer table with the ORM Quialifreone of the two ways

e By Load method

Customer customer = Customer.loadByName( "Peter" );

After executing the code code, the first occurresfc&eter” in the CustomerName column in the Corgtotable will
be loaded to the object identified as customer.

Customer customer

SELECT * FROM CUSTOMER
= Cust mnu-al‘mmlsyuamr:t"Pntcr": g ey
! - _Jj

‘~ 3 :}}‘ Table: Customer

Cwatomer .

| CuzbomesdD = 2 “— CustomerlD | CustomerName
Customeriame = “Pater Fan®
1 Joe Cool
et e e RETTE s I Peter Pan
3 Pster Chan

O/R Mapping Layer

Figure 18.29 - Code for retrieve a record by qualifier

* By List method

Customer[] customer = Customer.listByName( "Peter" );
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After executing the code, all rows which contaitét" in the CustomerName column in the Customdetwill be retrieved
and stored in an array of Customer object.

e i SELECT * FROM CUSTOMER...
Customer.ListByMame{ Beter") ; iUt
- S S S 11| s > j
: A 3 fj "= Table: Customer
1 Customer L . -
FCustemer — CugtomerlD | CustomerName
- CitamedD = 3 I
-Custoimertiame = “Peter Pan® 1 Joe Cool
rl2 Peter Pan
PEa |
)3 Peter Chan

0O/R Mapping Layer

Figure 18.30 - Codefor retrieve a list of records by qualifier

Using Criteria Class

When generating the persistence class for each @GRidistable class defined in the object modelctineesponding criteria
class can also be generated. Criteria class ifparhglass which provides an additional way to #pdhe condition to retrieve
records from the database. Refer to Using Cri@lgsssection for more detailed information on how tedafy the conditions
to query the database by the criteria class.

You can get the retrieved records from the criteldss in one of the two ways:

» Use the retrieval methods of the criteria class.

For information on the retrieval methods providgdtte criteria class, refer to the description oading Retrieved
Recordssection.

* Use the retrieval by criteria methods of the pégsise class.

Table shows the method summary generated to tiséstace class to retrieve records from the caiteldss.

REMTL Method Name Description
Type

Class loadClassByCriteria(ClassCriteria |Retrieve the single record that matches the sgecdonditions applied
value) to the criteria class.

Class]] listClassByCriteria(ClassCriteria Retrieve the records that match the specified dimmdi applied to the
value) criteria class.

Table 18.17
Remark:

1. Classshould be replaced by the name of the persistelass.

Example:

public class Customer {

Bl (T public static Customer loadCustomerByCriteriaf

e Generating CustomerCriteria customerCriteria){
-CustomerD it | e | ...... }
-Custom edam e : String with Criteria | --oc -
-Address: String public static Customer[] listCustomerByCriteriaf
-ContactPhone : String Class CustomerCriteria customerCriteria){
-Email: Sting | | mmeees ¥
}
e
4

I

I :Dependency

I

o

public class CustomerCriteria {
public final IntegerExpression CustomerID;
public final StringExpression CustomerName;
public final StringExpression iddress;
public final StringExpression ContactPhone:
public final StringExpression Email:

public Customer unigqueCustomer() §

Figure 18.31 - Mapping with dependency
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To retrieve records from the Criteria Class in ohthe two ways:

e By Load method

CustomerCriteria customerCriteria = new CustomerCriteria();
customerCriteria.CustomerName.like( "%Peter%" );
Customer customer = Customer.loadCustomerByCriteria (customerCriteria);

After executing the code, the first occurrenceRéter” in the CustomerName column in the Custoatdetwill be
loaded to the object identified as customer.

» By List method

CustomerCriteria customerCriteria = new CustomerCriteria();
CustomerCriteria.CustomerName.like( "%Peter%" );
Customer[] customer = Customer.listCustomerByCriter ia(customerCriteria);

After executing the code, all rows which contairté#" in the CustomerName column in the Custontdetaill be
retrieved and stored in an array of Customer object

Using Factory Class

Using factory class persistent API, not only thesjgtence class will be generated, but also theesponding factory class for
each ORM-Persistable class. The generated fackasy ts capable of creating a new instance of énsigience class, which
assists in inserting a new record to the datatzamkretrieving record(s) from the database by $gagithe condition for
query. After an instance is created by the facttags, the persistence class allows setting theesaif its property and
updating into the database. The persistence dsssapports the deletion of records.

The following class diagram shows the relationdfepveen the client program, persistent object antbfy object.

PersistentO bject
+=ave() obtains / persists

+dlelete() e

+refreshi) |

|

N |

| |

creates /retrieves : :

| |

| |

] I

Persistent bj ectF actory !

+createPersistentObject() :
+loadP ersistentObjectByORMID() | YS&¢ Client

[+ oadP ersistentObjectByQuery()
+istP ersiste ntObj ectByQ uery()

Figure 18.32 - Mapping with using Factory Class

In the above class diagram, the PersistentObjéatsreo the ORM-Persistable class defined in tasxtiagram while the
PersistentObjectFactory refers to the generatddriaclass of the ORM-Persistable class. For exantpe CustomerFactory
class creates and retrieves Customer persistesttolhile the ORM-Persistable class, Customer gtsraiith the Customer
data in the Customer table.

In the above class diagram, the PersistentObjéatsréo the ORM-Persistable class defined in the<l
j diagram while the PersistentObjectFactory refethéogenerated factory class of the ORM-Persistable

class. For example, the CustomerFactory classezeaid retrieves Customer persistent object winde t

ORM-Persistable class, Customer persists with tdiner data in the Customer table.
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Example:

[

-CustomedD : int
-C ustom eam e : String
-Acddress : String
-ContactPhone : String
-Email : String
-setCustomerlD{value @ int): void
-getCustomer D) : int

<=0RM Persigtable== +getORMID() : int

Customer +setCustomerMame(value : Sting) : void

-Custom edD : int Generates +g etCustom elam e : Sting
-Custom eam e : String :‘ +setAddress{value ;| String) : void
-Address : String +oetAddress): String
-C ontactPhone : String +setC ontactPhone(value : String) . void
-Email : String +getContactP hone() : String
+setEm ail{value : String) : void
+getEmail() : String
[+to String() : String
+savel) | boolean
+d elete() : boolean
+refresh) : boolean

N

i
i
creates fretrieves ;
i
.

Ci actory

+loadCustomerByORMID(CustomerlD - int): Customer

+loadCustomerByORMID (session : PersigtentSession, CustomenD © int) : Customer

+listCustomerByRuery condition : String, orderBy : String) : Customer

: Custome...

+listCustomerByQuery(session . P ersitentS ession, condition : String, orderBy . Strin
+loadCustomerByQue ry(condition : String, orderBy : String) : Custom er

+loadCustomerByQuery(session : PersistentSession, condition : String orderBy : String) : Customer|
+createCustomer() : Customer

Figure 18.33 - Class Diagram with Factory Class

From the above example, the CustomerFactory clggsosts the creation of Customer persistent objbetretrieval of
Customer records from the Customer table whilethstomer persistence class supports the updateéedeiibn of customer
record.

Creating a Persistent Object

An instance of a persistence class representedret the corresponding table, creating a pensigibject corresponds to
inserting a new record to the table.

In order to insert a new row to the database tatmelement the program with the following steps:

1. Create a new instance of the class by the faclagsc
2. Set the properties of the object by the persistetass.
3. Insert the object as a row to the database bydhsigtence class.

Table shows the method summary of the factory amdigtence classes to be used for inserting acaatabase.

Class Type Return Type Method Name Description
Factory Class Class createClass() Create a retanice of the class.
Persistence Class| void setAttribute(DataType yalue [ Set the value to the property of an instance.
Persistence Class| boolean save() Insert thetadex row to the database table.
Table 18.18
Remark:

1. Classshould be replaced by the name of the generatsisfnce class.
2. Attribute should be replaced by the name of the attribute.
3. DataType should be replaced by the data type of the atwibefined in the object model.

Example:

pubiie class[Coscomer Factory |

ee
* OEM-Persisesble Classe | [T

<<ORM Peramibies> . iic staric Customes{) ListhyNawe(String
MEiney supise crass [Tl e
P Mappang private int CustomesID: Dieprndincy LY
fritihotei b A private String Customecame: P Y
rilimtamnd ? private Stcing Address: S ——— #TAtLC Customes loadCuatometBYORHID (1Nt
-Address - String private 3reing ContactPhone: £lD) throus PersistentException |
C ontactPhane - String private Scring Email: l
LEmai - Stiing
private veld serfuscomerID(ine value) | public siatic Cuatomer sreatefuscomecf] |

cetien nes Custoaec|))

Figure 18.34 - Mapping with Factory Class
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From the above example, an ORM-Persistable objedehof Customer maps to an ORM-Persistable Jass abith methods
for setting the properties. An ORM-Persistabledagtlass is generated with method for creatingwa imstance and; and thus
these methods allow inserting the instance as afdhe database table.

To insert a new Customer record to the table, Gustf the database, the following lines of codeutdh be implemented.

Customer customer = CustomerFactory.createCustomer( );
customer.setCustomerID(3);

customer.setCustomerName( "Peter Chan" );
customer.setAddress( "6C, Pert Court" );

customer.setEmail( "peter.chan@gmail.com” );

customer.save();

After executing these lines of code, a row of rdderinserted to the database table.

:, An alternative way to create a new instance otthss is using the new operator:
Class c = new Class();

From the above example, Customer customer = Cuskautry.createCustomer() can be replaced by Custoostomer =
new Customer() to create a Customer object.

. Table: Customer

Customer customer = CustomerFactory.oreateCustomer(); N = '-J.’ Chstemer | Lustamerfame o

customer . secCustomer 1D (3} : } j o
cust CustomeeName (*Peter Chan®): | J 1 Joe Cool
kddress ["6C, Pere Court™): . -

cust,

customer.secEmall ("pecer. chanfgmall.com™) i - 2 Pater Pan
customer.gaveq ) : H 7| 2| PeterChan | &C |

""""""""""""" INSERT INTO CUSTOMER

/R Mapping Layer

Figure 18.35 - Insert record by using Factory Class

Loading a Persistent Object

As an instance of a persistence class represeatoed of the corresponding table, a record retdefvom the table will be
stored as an object.

In order to retrieve a record from the databasketalou have to specify the condition for findidgtrecord. To retrieve a
record, implement the program with the followingpt:

1. Specify the condition for searching the recordhmyfactory class.
2. Load the retrieved record to an object.

Table shows the method summary of the factory ¢tabe used for

s | IR Method Name Description
Type | Type
Factory Class loadClassByORMID(DataType PrimaryKey) Retrl_eve a record matching with the specified valyie
Class of primary key.
Factory Class loadClassByORMID(PersistentSession sessionjRetrieve a record matching with the specified value
Class DataType PrimaryKey) of primary key and specified session.
. . , Retrieve the first record matching the user defined
Factory Class loadClassByQuery(String condition, String condition while the matched records are ordered py
Class orderBy) o .
specified attribute.
. . . Retrieve the first record matching the user defined
E?;Stgry Class lgt? i(?]CIiiii?{%zersyt(rﬁersgféz?é&)essmn SESSION. | - ondition and specified session while the matchefd
9 ' 9 y records are ordered by a specified attribute.
Table 18.19
Remark:

1. Classshould be replaced by the name of the persistelass.
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Example:

public class
Lic sca

® 0RA-Persiscable Class

CAN PeramaiEa, i

meha e public class]
[umom e ot Mappmg privace
Cugementiame - Sring priv
[ cdress Seing priw,
L€ cractPhons - Swing privs g O ez
Email Stiing private Stcing Email; ceei

...... PUSLIC FTATLC Cuatomex
private woid serfustomerIbiint value) | leadCustomerByluery|String condition,
String orderfiy) throws PersistentException |

XBYORHID (105 CustomexTl] chrous
tentException |

Dependency | -eevee i
et | public static Customer
TeadCus ronsrBPIRKT [Ferat

rsiztentSession session,
aToERTTD] theows Persiscenthreeption |

i
...... public static Customes
...... 1oAGCUS CoNETETINETY |FEESE TENTE €A5100 Tesston,
' dtring condition, String orderBy) throus
Permistentiuception |

Figure 18.36 - Mapping load and list methods in Factory Class

From the above example, an ORM-Persistable objedeinCustomer maps to an ORM-Persistable Java. dafctory class
is generated with methods for retrieving a mataeedrd.

To retrieve a record from the Customer table, theing line of code should be implemented.
Loading an object by passing the value of primary &y:

Customer customer = CustomerFactory.loadCustomerByO RMID(2);
Loading an object by specifying a user defined coritibn;

Customer customer = CustomerFactory.loadCustomerByQ uery( "Customer.CustomerName="'Peter"
"Customer.CustomerName" );

After executing the code, a matched row is retideared loaded to a Customer object.

Customer CusSTOmMET
= ('ustmnf.mz‘nxy.inaac“tmmynmm(21 :
| enaafl [t - = - o P =

SELECT " FROM CUSTOMER

I , ,; Table: Customer

iCuslomer = E
CustomerID = 2 - CustomerlD | CustomerName
Customertame = “Peter Pan®

1 Joe Cool

T [ 2 Pater Pan
3 Peter Chan

O/R Mapping Layer

Figure 18.37 - Retrieve a record by using Factory Class

Updating a Persistent Object

As a record can be retrieved from the table andddaas an instance of the persistence class,gattiew value to the
attribute by its setter method supports the updatecord.

In order to update a record, you have to firstiget the row to be updated, and then set a nevevalthe property, finally
update to the database. To update the record, ingplethe program with the following steps:

1. Retrieve a record from database table and load abjact by the factory class.
2. Set the updated value to the property of the olijgc¢he persistence class.
3. Save the updated record to the database by thistpece class.

Table shows the method summary of the persistdass to be used for updating a record.

Class Type Return Type Method Name Description
Persistence Class void setAttribute(DataTypeajalu | Set the value to the property of an instance.
Persistence Class boolean save() Update the tmbstabase.
Table 18.20
Remark:

1. Attribute should be replaced by the name of the attribute.
2. DataType should be replaced by the data type of the at&idefined in the object model.
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Example:
public class Customer{
<<0ORM Persigables= Ezivate woid secCustomerID (int wvalue){
Customer | | -
CustomenD - it Mappin pu.}}:llc void setCustomerMame (String walue) |
R T a2 U ﬂ public woid sethddress(String wvalue) {
-Address: Sting | F | 1
-ContactP hone : String public void setContactPhone(3tring walue) {
-Email : Sting | | 1
public woid setEmail (String walue) |
...... 1
public boolean sawve(){
...... ¥
1

Figure 18.38 - Mapping ORM Persistable Class

From the above example, an ORM-Persistable objedeCustomer maps to an ORM-Persistable Java glserated with
the methods for setting the properties and updatiagow.

To update a Customer record, the following linesaxfe should be implemented.

customer.setCustomerName( "Peter Pang" );
customer.save();

After executing the above lines of code, the custoname is updated to "Peter Pang" in the database.

UPDATE CUSTOMER SET
customeyr . setCustme rame { “Petor Pang'); — T,
custamer . save() :

i ’7 Table: Customer

— CustomerlD | CustomerName

Joe Cool

1
2 |z | Peter Pang | |
M| Peter Chan | I

O/R Mapping Layer

Figure 18.39 - Update a record

Deleting a Persistent Object

As a record can be retrieved from the table andddao an object of the persistence class, thedazan be deleted by simply
using the delete method of the persistence class.

In order to delete a record, implement the progwati the following steps:

1. Retrieve a record from database table and load abjact by the factory class.
2. Delete the retrieved record by the persistencesclas

Table shows the method summary of the persistdass to be used for deleting a record from database

Class Type Return Type Method Name Description

Persistence Class boolean delete() Delete therdunstance.
Table 18.21
Example:
<<ORM Persistable>> public class Customer {
C private int CustomerID;

-Custom erD : int Mappi.n private String CustomerName;
-Custom erlam & : String ﬂ ......
Address : String public boolean delete() {
-ContactPhone: Sting [ | T
-Email : String yo T

Figure 18.40 - Mapping del ete method

From the above example, an ORM-Persistable objedeinCustomer maps to an ORM-Persistable Java glserated with
the methods for deleting the specified record ftbendatabase.

To delete a Customer record, the following linesade should be implemented.

Customer customer = CustomerFactory.loadCustomerByO RMID(2);
customer.delete();
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After executing the above code, the specified custarecord is deleted from the database.

Customer customer
= CustomerFactory. LoadCustomerByORMIDI2) ; R

oustomer, delete()

= 1

DELETE FROM CUSTOMER
r * Table: Customer

S — CustomerlD | CustomerHame

1 Jog Cool

T Fieterfor

3 Pater Chan

/R Mapping Layer

Figure 18.41 - Code for delete a record

Querying

It is well known that the database is enriched witbrmation. In some cases, information may baeeed from the database
to assist another function of the application, sashetrieving the unit price of products for cédtimg the total amount for a
purchase order.

As the persistence factory class supports thesketriof records, using the methods of the facttagscan retrieve records
from the database according to the specified crmmdit

Loading a Collection of Persistent Objects

As the database table usually contains many recgodsmay want to query the tables by a specif@mtidion. The generated
factory class supports querying the database, Hiehed records will be retrieved and loaded asbgacbarray.

In order to retrieve records from the table, youeht specify the condition for querying. To refigea number of records,
implement the program with the following steps:

1. Specify the condition for searching the recordhmyfactory class.
2. Load the retrieved records as an object array &yabtory class.

Table shows the method summary of the factory ¢tabe used for

Class | Return

Type Type Method Name Description

Factory . . . . Retrieve the records matched with the user defined
Class Class[] | listClassByQuery(String condition, StringierBy) condition and ordered by a specified attribute.

. . . . Retrieve the records matched with the user defined
E?;Stzry Class|] gf)tr%lﬁtis()snB)/S?rl:r?ryéfdeéfést;a ntSession session, S €fdition and specified session and ordered by &

' 9 y specified attribute.
Table 18.22

Remark:

1. Classshould be replaced by the name of the persistelass.

Example:

<<ORM Persistainss

Cumomes
CudomedD - i Mappmg
gt i

]
ery(deeing condivion, String
FersistentExcepuion [

Cumometisme Srng | QEEEEEEEER |  private String Ematl; 00 | Lmbee—emy
A u
.ComactPhona | Stng
Email: Stirg

Figure 18.42 - Mapping List methods

From the above example, an ORM-Persistable objedieinCustomer maps to an ORM-Persistable Javarfactass
generated with methods for retrieving records.

To retrieve records from the Customer table, tiieviong line of code should be implemented.

Customer[] customer = CustomerFactory.listCustomerB yQuery( "Customer.CustomerName='Peter™ ,
"Customer.CustomerName" );
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After executing the code, the matched rows aréeretd and loaded to an object array of Customer.

Customer[] customer =
(‘ustumnf‘.lctoqy, listCustomerBy(uery
{“Customer. Cugtomerfiame=‘Peter'",
‘Customer . CustomerHame" ) ;

SELECT * FROM CUSTOMER

“- Table: Customer

— CustomeriD

CustomerName

1

Joe Cool

]2

Peter Pan

=13

Peter Chan

O/R Mapping Layer

Figure 18.43 - Retrieve a list of records

Using ORM Qualifier

ORM Qualifier is an additional feature which alloysu to specify the extra data retrieval rules gfsam the system pre-
defined rules. The ORM Qualifier can be definediider to generate persistence code. Refer to Defi®RM Qualifierin the

Object Modelchapter for more information.

By defining the ORM Quialifier in a class, the fagtalass will be generated with additional dataiegtl methods, load and

list methods.
Table shows the method summary generated to theryadass by defining the ORM Quialifier.
Clies | R Method Name Description
Type Type
Factory g . Retrieve the first record that matches the spetifedue
Class |C18ss | loadByORMQualifier(DataType atribute) | i, the attribute defined in the ORM Qualifier.
o . . Retrieve the first record that matches the spetifidue
Factory Class Ioadl_3yORMQuaI|f|er (I?ermstentSessmn with the attribute defined in the ORM Qualifier and
Class session, DataType attribute) - .
specified session.
Factory . e . Retrieve the records that match the specified vaitie
Class Class] | listByORMQualifier (DataType attribute) the attribute defined in the ORM Quialifier.
. o . . Retrieve the records that match the specified vaitle
Factory | oasep  [VSBYORMQualifier (PersistentSession |y, o o ibute defined in the ORM Qualifier and sfied
Class session, DataType attribute) ,
session.
Table 18.23
Remark:
1. Classshould be replaced by the name of the persistelass.
2. ORMQualifier should be replaced by the Name defined in the QRMlifier.
3. DataType should be replaced by the data type of the at&ilnich associated with the ORM Quialifier.
4. attribute is the specified value to be used for queryingtaine.
Example:

pubiic ciass[Custonsrtacoey]t
ic Cuscom

<<ORM Fermdabiers
Custormer

Mapping

=

L Emm - Sting

tic Customer loadBylame |
Stzing Customeriane)

Figure 18.44 - Mapping load and list method with Qualifier

In the above example, a customer object modelfinetwith an ORM Qualifier named as Name and djealiwith the
attribute, CustomerName.

To query the Customer table with the ORM Qualifreone of the two ways

* By Load method

Customer customer = CustomerFactory.loadByName( "Peter" );
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After executing the code, the first occurrenceRéter” in the CustomerName column in the Custoatdetwill be
loaded to the object identified as customer.

SELECT " FROM CUSTOMER..

Customer customer
= customerFdvtory. loaaByName ("Peter y:- -
i

gc = _;g “*- Table: Customer
Custamer 4
[CrstomerlD = T
-Customarliams = “Peter Pan®

il CustomerlD | CustomerName

1 Joe Cool
2 Pater Pan

3 Peter Chan

O/R Mapping Layer

Figure 18.45 - Retrieve a record by ORM qualifier

e By List method

Customer[] customer = CustomerFactory.listByName( "Peter" );

After executing the code, all rows which contairté#" in the CustomerName column in the Custontdetaill be
retrieved and stored in an array of Customer object

Customer[] gustomer = ”
cugtnmnran:‘ozy.ngmyum(-geter--) ; SELECT " FROM CUSTOMER

..... >

“= Table: Customer

g

— CustomerlD | CustomerName

i Joe Cool

2 Peter Pan
"""""""""" e Peter Chan

O/R Mapping Layer

Figure 18.46 - Retrieve a list of records by ORM qualifier

Using Criteria Class

When generating the persistence class for each @GRidistable class defined in the object modelctiieesponding criteria
class can also be generated. Criteria class itparhgass which provides an additional way to #gehe condition to retrieve
records from the database. Refer to Using Cri@lgsssection for more detailed information on how tedafy the conditions
to query the database by the criteria class.

You can get the retrieved records from the critelds in one of the two ways:

» Use the retrieval methods of the criteria class.

For information on the retrieval methods providgdtte criteria class, refer to the description oading Retrieved
Recordssection.

» Use the retrieval by criteria methods of the fagidass.

Table shows the method summary generated to tiséstarce class to retrieve records from the caiteldss.

clizs REL] Method Name Description
Type Type
Factory loadClassByCriteria(ClassCriteria |Retrieve the single record that matches the sgekifi
Class o ; L
Class value) conditions applied to the criteria class.
Factory listClassByCriteria(ClassCriteria  |Retrieve the records that match the specified ¢immdi
Class][] . o
Class value) applied to the criteria class.
Table 18.24
Remark:

1. Classshould be replaced by the name of the persistelass.
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Example:

public cless|CustoastFaccoxy |t

tic Customer loadfustomseByCriceris
imeria customerCeitetis)

e
* ORM-Persistable Class
i

S SO ]
private int CustomerID: Dependency
pEivats String Custcmer¥ame; P Ao o IR

<<ORM Persistatiess
Cusomer

[CudtomenD : rt

Cusiom ahlam s : String

Ganitrating

. with Criteria private String kddress: b public static Customsr[] listCuatomsrByCeicerial
KR Ca S0 private String Contactinone: Customerfriteria customerCeiteris)i
-CortactPhone - Strng Class private String Emaal: camees |}

Email - Sting

pE id setCustomerIbiine value) (

olesn aavel) | e

public class CustomecCiltecia {
PUWiic final ENCegerEXPression CustomeriD:
public final ingExpression CustomerBame;
Evpression Addeesa:
wpression ContactPhone:
public final SteingExpression Email:

public Customer unigqueCustomer() |

Figure 18.47 - Mapping with Criteria Class

To retrieve records from the Criteria Class in ohthe two ways:

* By Load method

CustomerCriteria customerCriteria = new CustomerCriteria();
customerCriteria.CustomerName.like( "%Peter%" );
Customer customer = CustomerFactory.loadCustomerByC riteria(customercCriteria);

After executing the code, the first occurrenceRéter” in the CustomerName column in the Custoatdetwill be
loaded to the object identified as customer.

e By List method

CustomerCriteria customerCriteria = new CustomerCriteria();
CustomerCriteria.CustomerName.like( "%Peter%" );
Customer[] customer = CustomerFactory.listCustomerB yCriteria(customerCriteria);

After executing the code, all rows which contairté#" in the CustomerName column in the Custontdetaill be
retrieved and stored in an array of Customer object

Using POJO

Generating the persistence code with POJO, thésparse class will be generated only with the latités and a pair of getter
and setter methods for each attribute. As the giersie class is generated without the methodsatabedse manipulation, the
generated PersistentManager and PersistentSesséses are responsible for manipulating the da¢abas

By also generating the corresponding Data AccegsdD{DAO) class for each ORM-Persistable clasglathe defined
package of orm package, you are allowed to usgeherated DAO class as same as the DAO class geméram the DAO
persistent API. For information on using the DA@sd to manipulate the database, refer to the géiscrin Using DAO
section.

When using the DAO class generated with POJO pensi&PI, manipulate the database with the samsigtent code of
DAO class generated with DAO persistent API by aeplg the DAO class with the DAO class inside tha package.

When using the DAO class generated with POJO pensi&\Pl, manipulate the database with the same
persistent code of DAO class generated with DAGiptnt API by replacing the DAO class with the
DAO class inside the orm package.
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The following class diagram shows the relationdfépveen the client program, persistent object,igterst session and
persistent manager.

Client creates / obtains f modifies PersistentObj ect

M

|

|

retrisves / persists |

uses :
|

I

PersistentS ession

A W manages [EoE
+getSession() | __ __ _ 958 + dilrﬂeso

+refres!

+Hoad()

Figure 18.48 - Class Diagram for POJO

In the above class diagram, the PersistentObjéatsréo the ORM-Persistable class defined in tassctiagram.

:, In the above class diagram, the PersistentObjéaisreo the ORM-Persistable class defined in the<l

diagram.
Example:
Customer =
-Custom edD ; int Persistents ession
|-Custom erllam e : String refrieves [ persisis Famve()
Adddress : Siring S edelatal)
[-CortactPhone @ String :::teshe)
<<ORM Persistable>» [EmMLShing )
Custorner -seicwomeﬂg[value'\ml vold ™
— -getCustomeriD() : int )
-Custom elD : int Generates +‘Le(URMIDt].|m
:‘deu;:n;:w;ﬁnneg Sring -rsctCustUmerNumecvnluc.. Stiing) - void mansges !
| CortactPhone : Sting raetCustom ertlam () : Sting !
[ Email- String +set Address{value * String) - void !
+getiddress); String y

[+setContactPhoneivalue : String): void
[+aetContactP honel) : String

)
[rsetEmailivalue | String) : voil

(rgetEmail() : String HetSesson() : PersistentSession
+oSting() : String

Figure 18.49 - Class Diagram for using POJO

From the above example, the Customer persisteass i generated with only the getter and setténads for each attribute
while the Customer persistent object is managethéygenerated PersistentManager and Persisterdfessi

Creating a Persistent Object

As a persistence class represents a table, amaestd a persistence class represents a recong abtresponding table.
Creating a persistent object represents a creafioaw record. With the support of the Persistentdger class, the newly
created object can be saved as a new record ttathbase.

In order to insert a new row to the database tatmelement the program with the following steps:

1. Create a new instance of the class by using theop&nator.
2. Set the properties of the object by the persistetass.
3. Insert the object as a row to the database by ¢hgfentSession class.

Table shows the method summary of the persistdass and the PersistentSession class to be usetéoting a row to
database.

Class Type Return Type Method Name Description
Persistence Class void setAttribute(DataTypeeajalu| Set the value to the property of an instance.
PersistentSession Clas$  Serializablg save(Obphot Vv Insert the object as a row to the datalasde.t
Table 18.25
Remark:

1. Attribute should be replaced by the name of the attribute.
2. DataType should be replaced by the data type of the atwibefined in the object model.
3. Object represents the newly created instance of thegtensie class to be added to the database.
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Example:

<ORM Persisatin.
Customer

Custom D - it Mapping
C ustomeiame - Strivg
Adhess: Stiing
ContacPhane ; String
Enai Sting

public class [Customet]| (
private int fustomerld:
private Sering Custemerfiame;
privace String Address:
private String ContactPhone;
private 3eeing Email;

privace woid secfuscowerID(int value] |

public Serializahle save(0bject arg)
throws PersistentBceprion |

public woid updace (Dbiect arg)
throws PeraiatenzException {
]

Dependency
rommen )

HoEeR

package ota;

¥ ORE-Persistable Class

public class [ThoppingrarcPersis tentanage
extends PersistentHanager |

publie seatie synchronized final PersistentManager
tnscance(] throws PersisventException |

TaistentIeasion getSession|] throws
istentfxception |

Figure 18.50 - Mapping with POJO

Chapter 18 — Manipulating Persistent Data with Java

From the above example, an ORM-Persistable objedehof Customer maps to an ORM-Persistable cléssanpair of
getter and setter methods for each attributes. WatPersistentManager class, the PersistentSessject can assist in
inserting the instance as a row of the databade.tab

To insert a new Customer record to the table, Gustmf the database, the following lines of codeusth be implemented.

Customer customer =

customer.setCustomerID(3);

customer.setCustomerName(
customer.setAddress(

customer.setEmail(
customer.save();

orm.ShoppingCartPersistentManager.instance().getSes

new Customer();

"Peter Chan"
"6C, Pert Court"
"peter.chan@gmail.com”

_);

);

sion().save(customer);

After executing these lines of code, a row of rdderinserted to the database table.

Customer customer = new Customer():

customer . secCustomer ID [3)
customer . seedustomerNames ("Pet
customer . setAddress ("6C, Perc
customer.secEmail ("perer. chan
orm. ShoppingCartPersistentian
bosave | customer}) :

er Chan);

Courc™) :

fgmail.con®) ;

ager . instance(}.getSession{

. Table: Customer

Customer | Customeriame Address
]

Joe Cool

Peter Pan

Z 1] 3 | Pster Chan 6C

INSERT INTO CUSTOMER

O/R Mapping Layer

Figure 18.51 - Insert record with using POJO

Loading a Pers

istent Object

As an instance of a persistence class represeatoed of a table, a record retrieved from thedatill be stored as an object.
By specifying the query-like condition to the PstsntManager class, records can be retrieved fnendatabase.

To retrieve a record, simply get the session bgiBemtManager class and retrieve the records fayig the condition for

query to the PersistentSession object and spexifgturn a single unique record.

Table shows the method summary of the PersistesitBeslass to be used for managing the retrievedadrds

Return I
Class Type Type Method Name Description
PersistentSession Quer createQuery(String |Retrieve the records matched with the user defoeediition and
Class y arg) ordered by a specified attribute.
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=<ORM Peraiatable- public class [Customer] (
Customer private int CustoBerlD;
CustomenD ® vt Mapping private String Customerfame:
pri rin :
Custometiame : Strig
Addkess  Sting ey Conracerhone
ContactPhne ; String
Emai Sting
}

package ora:

public class[FersiscentSession
extends jave.lang.obiect [ ¥ ORE-Persiatable Clasza

public Serislizable ssve(tbiece stq) | punengency
S sl i Do

public clas;
exrends B

atic synchronized £inal FersiztencManager
i2e(] throws PersistentException |

pblic void updace (Obiect nra)
throws PersistentException {

cSeazion gecSeasion|) throws
tentfxception |

Figure 18.52 - Mapping for POJO

From the above example, an ORM-Persistable objedieinCustomer maps to an ORM-Persistable clagsanitair of getter
and setter methods for each attribute. The Pensidsmager class gets the PersistentSession objech Wwelps to query the
database by specifying a user defined condition.

To retrieve a record from the Customer table, theing line of code should be implemented.
Loading an object by specifying a user defined coriibn with a passing value typed as "int":
Customer customer = (Customer)

orm.ShoppingCartPersistentManager.instance().getSes sion().createQuery( "From Customer as C
where C.CustomerID = 2" ).uniqueResult();

Loading an object by specifying a user defined coriibn with a passing value typed as "String":

Customer customer = (Customer)

orm.ShoppingCartPersistentManager.instance().getSes sion().createQuery( "From Customer as C
where C.CustomerName = 'Peter Pan™ ).uniqueResult();

After executing the code, a matched row is retideaed loaded to a Customer object.

Cuscomer customer = {Cugtomer) - SELECT * FROM CUSTOMER...
orm. ShoppingCattPersistentManager . instance() . -
getSession( ). createQuery{ "From Custamer  [|[|JfF°7""" all
as ¢ where ¢.CustomerID = 2°}. | 7-’;;
und queResult|) : L 1y -j_
F L~ _J "+ Table: Customer
I Curtommer 3

CustomeniD = —
e e D CustomerlD | CustomerName

1 Joe Cool

e e S e | |[| |1 et sty 2 Peter Pan
3 Peter Chan

O/R Mapping Layer

Figure 18.53 - retrieve a record from database

Updating a Persistent Object

As a record can be retrieved from the database &l loaded as an instance of the persistencg oladating a record can be
achieved by setting a new value to the attributésgetter method and saving the new value talthabase.

In order to update a record, you have to retrieeerow which will be updated, and then set a nelwevto the property, finally
update the database record. To update the recopternent the program with the following steps:

1. Retrieve a record from database table and load abjact by the PersistentManager class.
2. Set the updated value to the property of the olijgehe persistence class.
3. Save the updated record to the database by thisteatManager class.

Table shows the method summary of the persistdass and PersistentSession class to be used fatingé record

Class Type Return Type Method Name Description
Persistence Class void setAttribute(DataTypeajalu | Set the value to the property of an instance.
PersistentSession Class| void update(Object arg) pdaté the value to database.
Table 18.27

18-33



SDE User's Guide (Part 2, for ORM) Chapter 18 — Manipulating Persistent Data with Java
Remark:

1. Attribute should be replaced by the name of the attribute.
2. DataType should be replaced by the data type of the atwibefined in the object model.
3. Object represents the instance of the persistence ddss tipdated to the corresponding database record.

Example:

public cleas[Customer](
private ine CustomecID;
Mupping private Steing Custonerfase;

[ CustomedD : 7t ‘ private String A
L Cumemeriame - Siring pEivate 5 "
| Adcrass - Siring PE

-C ontactPhone - String
LEmail : Sting

<<DRM Persistabies>
Curstomes

packege oz

* OPM-Fersistshls Class
L4

Dependency | public class|ShoppingCertPersiztentiiansger
i et " =

extends PerFistentMansger

public void updateidbject acg) SR — P
throvs Persistentixception | public stacic synchronized final Persiscentanager
...... ) ] throws Ferzi

public void delete(Object acg)
throws PersistentIxception |

public PersistsneSession geeSession{) throws
PersistentExceprion |

Figure 18.54 - Mapping for create query

From the above example, an ORM-Persistable objedemCustomer maps to an ORM-Persistable classanmitair of getter
and setter methods for each attributes. The Pensidanager class gets the PersistentSession alfjétt helps to save the
updated record to database.

To update a Customer record, the following lineade should be implemented.

customer.setCustomerName( "Peter Pang" );
orm.ShoppingCartPersistentManager.instance().getSes sion().update(customer);

After executing the above lines of code, the custoname is updated to "Peter Pang" in the database.

UFDATE CUSTOMER SET
customer . setCustmerfame (“Peter Pang' ) : i
orm, ShoppingCartPersistentManager . instance() . seee
getSession() . update{custamer) ; > 3

»j Table: Custemer

- CustomerlD | Customeriame | .. |
" T aoeccin T |
z_l 2 | Peter Pang ] . I
E S 47 ‘ Pater Chan | I

O/R KMapping Layer

Figure 18.55 - Insert record into database

Deleting a Persistent Object

As a record can be retrieved from the table andddaas an object of the persistence class, thedean be deleted with the
help of the PersistentManager class.

In order to delete a record, implement the progwati the following steps:

1. Retrieve a record from database table and load abjact by the PersistentManager class.
2. Delete the retrieved record by the PersistentManelgss.

Table shows the method summary of the PersistesitBeslass to be used for deleting a record frotalzese

Class Type Return Type Method Name Description
PersistentSession Class void delete(Object arg) elet®the current instance.
Table 18.28

Remark:

1. Object represents the instance of the persistence atesssponding to a record that will be deleted ftben
database.
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public clesa[Customer]i
<<OFM Perastitie=> peivate int CustomeeID;
Simbor Mapping private String Customerfase;
(CusiomedD : rt - private String Address:

Custemetlame  Siring private String ContactPhone:
[ Address: Siing private String Fasil:
LontactPhone : String T
LEmail- Sting

e void SeTCUSTOMAID{INT value] |

int getfustomecID(] |

package ora:

extends java. lang.0B) ect [ e
* OEM-Peraistable Clazs

public Query createfuery(String arg) o
throws Perais { Tiep
o

artbecsiztentiansger

€ void wpdate(Object arg) M —

throva Peraistentixception ( public scacic synchronized £inal PersiscentHanager
) ] ars Persi on

4

public Persistenciession gecSession() throws
PersiscentExceprion |

s Persistentfxception |

Figure 18.56 - Mapping for delete records

From the above example, an ORM-Persistable objedemCustomer maps to an ORM-Persistable classanmitair of getter
and setter methods for each attributes. The Pensidanager class gets the PersistentSession oljédt helps to delete the
record from database.

To delete a Customer record, the following lineode should be implemented.

Customer customer = (Customer)

orm.ShoppingCartPersistentManager.instance().getSes sion().createQuery( "From Customer as C
where C.CustomerID = 2" ).uniqueResult();
orm.ShoppingCartPersistentManager.instance().getSes sion().delete(customer);

After executing the above lines of code, the speti€ustomer record is deleted from the database.

Customer cuatomer = {{ustomer)
orm. ShoppingCartPersistentManager.instance{) .

CELETE FROM CUSTOMER
getSession{) . createfuery(  From Customer » ™

az € where €. customerID = 27}, -
unigueResule () ; e -
orm. ShoppingCartPersistentManager.instance{) . E— }
. . ble: "
getSession() . delete(custamer) : t—— Tabléz Chistomer

S — CustomerD | CustomerName

1 Jog Cool

O/R Mapping Layer =% Fapert
Patar Chan

Figure 18.57 - Delete a record from database

Querying

It is well known that the database is enriched witbrmation. In some cases, information may baeetd from the database

to assist another function of the application, saghetrieving the unit price of products for cédtimg the total amount for a
purchase order.

As the persistence class is not capable of retigreécords from the database, the PersistentMaicéags makes use of the
PersistentSession object to retrieve records frmrdatabase.

Loading a Collection of Persistent Objects

As the database table usually contains many recgodsmay want to query the tables by a specifmttition. The

PersistentManager and PersistentSession suppostingi¢he database, the matched records will béeketd and loaded to a
list of objects.

In order to retrieve records from the table, singy the session by PersistentManager class anelveethe records by
defining the query condition to the PersistentSessebject and specify to return a list of matchecbrds.

Table shows the method summary of the PersistesitBeslass to be used for managing the retrievadodrds.

Return o
Class Type Type Method Name Description
PersistentSession createQuery(String |Retrieve the records matched with the user defooediition and
Query . .
Class arg) ordered by a specified attribute.
Table 18.29
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public clesa[Customer]i
<<DFM Peraitie=> peivate int CustomeeID;
Simbor Mapping private String Customerfase;
-CustomedD : rt private String Address:
Custsmetlame Siring private String Contactfhone:
[ Address: Sing private Scring Fmail:
ComactPhene: Sng | | e = x -
LEmail - Sting PprivaTe vold SecCustomerIDiint value) {
private int getfustomerID() |

ackage ora:
public class[Persistentsessicn L

extends java. [ang.06] ect |

* OEM-Peraistable Clazs
public Query createfuery(String arg) o

throws Persis i Tiepend public class[ThoppingCartiersistentiansges

...... glhmmmmm | U exrends PersistentMamager [

public woid updare(fbject arg) Lm——=
throva FecraiscentException ( public sravic synchronized Cinal PecslascentHanager
...... ) ] throws Persi

public woid delete(Object weqy | | T )
throvs PersistentIxception | public Persistentiession gecfession{) throws

PersiscentExceprion |

Figure 18.58 - Mapping with using POJO

From the above example, an ORM-Persistable objedemCustomer maps to an ORM-Persistable classrgtud with a pair
of getter and setter methods for each attribute. RérsistentManager class gets the PersistentS8edgect which helps to
guery the database by giving a user defined camditi

To retrieve records from the Customer table, tiieviong line of code should be implemented.
Loading objects by specifying a user defined condin with a passing value typed as "String":

List customers = orm.ShoppingCartPersistentManager. instance().getSession().createQuery( "From
Customer as C where C.CustomerName like '%Peter%" ).list();

After executing the code, the matched rows aréeretd and loaded to a list containing the Custoohgects.

List customers = = . ue
orm. ShoppingCartPersistentManager . instance() . EELECT fﬁcf-"-‘i-'?'ffemm g
getSession( ). createQuery( "From Customer as C __ mmaaape l-‘ j

where C.CustomerHame like '9Peter®' "), List():

}
| =
|

\j 7)} Table: Customer

[ romrm—r T - CustomerlD | CustomerHame

' Customertiame = “Peter Pan® =

1 1 Joe Cool

1

e [ 2 Pater Pan
"""""""""" 13 Peter Chan

O/R Mapping Layer

Figure 18.59 - Retrieve a list of records

Using DAO

Generating the persistence code with data accgsstg®AO), not only the persistence class willdemerated, but also the
corresponding DAO class for each ORM-Persistatdec|

The generated persistence class using DAO persisRins as same as that using POJO; that is, éhgigtence class contains
attributes and a pair of getter and setter metfmdsach attribute only. Instead of using the fstesice class to manipulate the
database, the DAO class supports creating a neanices for the addition of a new record to the dadaband retrieving
record(s) from the database, updating and del#tiegecords.

The following class diagram shows the relationdig@pveen the client program, persistent object aA® Bbject.

PersistentDbject

N

I
I
l
creates [retrieves / persists |
I
l
I
I
.

PersistentO bjectDAD
+createPersistertObject()
+ oadP ersistentO bjectByORMID ()
[+ oacP ersistertO bjectByQue ry() uses Client
+istP ersistentObj ectBy@uery()
+save()
-+l elete()
+refreshi)

Figure 18.60 - Class Diagram for DAO
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In the above class diagram, the PersistentObjéatsreo the ORM-Persistable class defined in tasxtiagram while the
PersistentObjectDAO refers to the generated DAGsctd the ORM-Persistable class. For example, trednerDAO class
persists with the Customer persistent object aadi#ttabase.

In the above class diagram, the PersistentObjéatsréo the ORM-Persistable class defined in thesl
diagram while the PersistentObjectDAO refers togbeerated DAO class of the ORM-Persistable class.
For example, the CustomerDAO class persists wahthstomer persistent object and the database.

Example:
Ci
-Custom erD : int
-Custom elam & : String
~Address: String
-ContactPhone : String
~Email : Sting
-setCustomerlD (value : int): void
-getCustomeriDQ : int
==0ORM Persistable>> +QetORMID() : int
Customer +setCustomerMame(value : String) : void
-Custom erD : int {zenerates +getCustom elame() : String
-Custom efflam e : String :» +setAddress{value : String) : void
-Address: Sting +getiddress(): String
-ContactPhone : String +setContactP hone(value : String): woid
-Email : String +aetContactP hone() : String
+setEm ail (value : String) : void
+getEmail() : String
+toString() : String
Iy
|
: creates fretrieves / persists
|
I
Ci AD

+HoadCustomerByORMID{CustomerlD : int}: Customer
+oadCustomerByORMID(session : PersisentSession, Custom erD : int) : Customer
+HistCustomerByGuery(condtion : Sting, orderBy - String) - Customer

+istCustomerByQ uery(session : P ersistentSession, condition : String, orderBy - String) - Customer

+loadC ustom erBy Query(condition : String, arderBy © String) : Custom er
+oadCustomerByQuery(session : PersistentSession, concltion : String, orderBy : String) : Customer
+createCustomer( : Customer

+save(customer : customer. Customer) : boolean

+d elete(custom er : customer.Custom er) : boolean

+refieshicustomer : customer Customer): boolean

Figure 18.61 - Class Diagram for DAO

From the above example, the CustomerDAO class stgpthe creation of Customer persistent objectreeval of
Customer records from the Customer table whilethstomer persistence class supports the updateéedeiibn of customer
record.

Creating a Persistent Object

An instance of a persistence class representedret the corresponding table, creating a pensigibject supports the
addition of new record to the table.

In order to add a new row to the database tablgleiment the program with the following steps:

1. Create a new instance of the class by the DAO .class
2. Set the properties of the object by the persistetass.
3. Insert the object as a row to the database by %@ Blass.

Table shows the method summary of the DAO and §tersie classes to be used for inserting a rowttbeae.

Class Type Return Type Method Name Description
DAO Class Class createClass() Create a new icestafithe class.
Persistence Class| void setAttribute(DataType yalue [ Set the value to the property of an instance.
DAO Class boolean save(Class value) Insert thecbls a row to the database table.
Table 18.30
Remark:

1. Classshould be replaced by the name of the generatsisfice class.
2. Attribute should be replaced by the name of the attribute.
3. DataType should be replaced by the data type of the atwibefined in the object model.
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Example:

Mapging

______
)

Figure 18.62 - Mapping with DAO

From the above example, an ORM-Persistable objedehof Customer maps to an ORM-Persistable cléssmethods for
setting the properties. An ORM-Persistable DAO sliagyenerated supporting the creation of perdistgject and adding it
into the database.

To add a new Customer record to the table, Custoffittie database, the following lines of code stidnd implemented.

Customer customer = CustomerDAO.createCustomer();
customer.setCustomerID(3);

customer.setCustomerName( "Peter Chan" );
customer.setAddress( "6C, Pert Court" );
customer.setEmail( "peter.chan@gmail.com” );

CustomerDAO.save(customer);

After executing these lines of code, a row of rdderinserted to the database table.

:, An alternative way to create a new instance ofthss is using the new operator:
Class c = new Class();

From the above example, Customer customer = Cusibiv@@.createCustomer() can be replaced by Custonsomer = new
Customer() to create a Customer object.

. Table: Customer

|~ " [ customer | Customertame Address
~ 0

1 Joe Gool

2 Pater Pan
|3 [Peterchan  Joc . |

- INSERT INTO CUSTOMER

O/R Mapping Layer

Figure 18.63 - Insert a record by using DAO

Loading a Persistent Object

As an instance of a persistence class represeat®ed of the table, a record retrieved from theetavill be stored as an
object.

In order to retrieve a record from the databasketalou have to specify the condition for findifgtrecord. To retrieve a
record, implement the program with the followingps:

1. Specify the condition for searching the recordhi®yDAO class.
2. Load the retrieved record to an object.

Table shows the method summary of the DAO clag®etosed for retrieving a record from database

claEs, | R Method Name Description
Type | Type
DAO Class loadClassByORMID(DataType PrimaryKey) Rgtneve a record matching with the specified valfi¢
Class primary key.
DAO loadClassByORMID(PersistentSession session|Retrieve a record matching with the specified valti¢
Class . ; o :
Class DataType PrimaryKey) primary key and specified session.
. . , Retrieve the first record matching the user defined
DAG Class loadClassByQuery(String condition, String condition while the matched records are ordered by
Class orderBy) o .
specified attribute.
. . . Retrieve the first record matching the user defined
DAG Class Ioa_dCIassB_yQuery(l?erS|stentSeSS|on SESSION. | - yndition and specified session while the matched
Class String condition, String orderBy) o ,
records are ordered by a specified attribute.

Table 18.31
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Remark:
1. Classshould be replaced by the name of the persistelass.

Example:

«¢CRM Pargigablons
Custoemer
CutomenD | it Mapging
L utbom ahlam e - String

Addess: Sng
. ontmciPicne : Sering
Ema - Sting

.
Tus £Y (Sncing condition,
erby) throws peraistentException |

siztentfession seazion,
String ordecBy) Throws
o |

Figure 18.63 - Mapping load methods in DAO

From the above example, an ORM-Persistable objedemCustomer maps to an ORM-Persistable Java. }aBAO class
for the customer class is generated with methodeetdeving a matched record.

To retrieve a record from the Customer table, tiewing line of code should be implemented.
Loading an object by passing the value of primary &y:

Customer customer = CustomerDAO.loadCustomerByORMID (2);
Loading an object by specifying a user defined coritibn:

Customer customer = CustomerDAO.loadCustomerByQuery ( "Customer.CustomerName="'Peter™ ,
"Customer.CustomerName" );

After executing the code, a matched row is retideaed loaded to a Customer object.

SELECT * FROM CUSTOMER

Customsr ‘Cistimer
= CustomerDAO MoadCustomerBy0RMID(2) ;

= Tahble: Customer

iCustomer L _
CrtomerlDr = 2 CustomedD | CustomerName
Custousertiams = “Fater Pan”

Jog Cool

O e s (||| KPP 2 Peter Pan

3 Feter Chan

O/R Mapping Layer

Figure 18.64 - Code for load a record with DAO

Updating a Persistent Object

The DAO class not only supports the retrieval abrd, but also the update on the record with tisestsice of the setter
method of the persistence class.

In order to update a record, you have to retribeerow to be updated first, and then set a neweviauhe property, and
finally save the updated record to the databaseipBate the record, implement the program withfdllewing steps:

1. Retrieve a record from database table and load abjact by the DAO class.
2. Set the updated value to the property of the olijgc¢he persistence class.
3. Save the updated record to the database by the dsS.

Table shows the method summary of the persistdass and DAO class to be used for updating a record

Class Type Return Type Method Name Description
Persistence Class void setAttribute(DataTypeajalu | Set the value to the property of an instance.
DAO Class boolean save(Class value) Update the ta database.
Table 18.32
Remark:

1. Attribute should be replaced by the name of the attribute.
2. DataType should be replaced by the data type of the atwibefined in the object model.
3. Classshould be replaced by the name of the persistelass.
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Example:

<<ORM Perastible=>
Customes

[CumomedD - m Magping

Custom mitiame - Sring

aidress: Sting

2 ertactPhone : Sang

L Email: Sting

1

Figure 18.65 - Mapping save method in DAO

From the above example, an ORM-Persistable objedemCustomer maps to an ORM-Persistable Java wlitls a pair of
getter and setter methods for each attributes géherated DAO class provides method for updatiagéeiord.

To update a Customer record, the following linesaxfe should be implemented.

customer.setCustomerName( "Peter Pang" );
CustomerDAO.save(customer);

After executing the above lines of code, the custoname is updated to "Peter Pang" in the database.

UPDATE CUSTOMER SET.
cugtemer . set Cugtmerfane (*Peter Pang' ) : P oy
CustomerDAD. save{customery: [jjjjEecs s r 3

{
L
|

,3 Table: Customer

CustomerlD | CustomerName

Joz Cool

1
_I 2 | Peter Pang | I
L AT |

O/R Mapping Layer

Figure 18.66 - Code for update a record

Deleting a Persistent Object

The DAO class also supports deleting a record fterdatabase. In order to delete a record, impletherprogram with the
following steps:

1. Retrieve a record from database table and load abjact by the DAO class.
2. Delete the retrieved record by the DAO class.

Table shows the method summary of the DAO clagetosed for deleting a record from database

Class Type Return Type Method Name Description
DAO Class boolean dele@@ssvalue) Delete the current instance.
Table 18.33
Remark:

1. Classshould be replaced by the name of the persistelass.

Example:

<<ORM Persstabless
Customer

[ CusomenD: m Mapping

Custom miiame - Sring

L adarass - Siing

2 artnctPhone : Saring

L Email : Sting

eateCustomer() |

9 caec(); )
9{1"““”“3' public STATic Boolean save (CHComer customer) [

1

Figure 18.67 - Mapping delete methods in DAO

From the above example, an ORM-Persistable objedeinCustomer maps to an ORM-Persistable Java glserated with
the methods for deleting the specified record ftbendatabase.

To delete a Customer record, the following linesade should be implemented.

Customer customer = CustomerDAO.loadCustomerByORMID 2);
CustomerDAO.delete();
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After executing the above code, the specified custarecord is deleted from the database.

DELETE FROM CUSTOMER
Customer customer - g
= CustomerRAD. loadCustomerByORMID(2) ; TLeEEL L | }
CustomerDAD . delete{customer) ; T ’i

I
e
;~_ _,,/':;j "+ Table: Customer

CustomerlD | CustomerName

1 Jog Cool

._.._x: FPetert

3 Peter Chan

O/R Mapping Layer

Figure 18.68 - Code for delete record by using DAO

Querying

It is well known that the database is enriched witbrmation. In some cases, information may bdee¢d from the database
to assist another function of the application, sashetrieving the unit price of products for cédtimg the total amount for a
purchase order.

As the DAO class is capable of querying the da@abasords can be retrieved by specifying the b&agacondition.

Loading a Collection of Persistent Objects

As the database table usually contains many recgodsmay want to query the tables by a specif@mtidion. The generated
DAO class supports querying the database, the matetcords will be retrieved and loaded as an objeay.

In order to retrieve records from the table, youeht specify the condition for querying. To refigea number of records,
implement the program with the following steps:

1. Specify the condition for searching the recordh®yDAO class.
2. Load the retrieved records as an object array DO class.

Table shows the method summary of the DAO clag®etosed for retrieving records from database table.

Class | Return

Type Type Method Name Description

DAO Class] listClassByQuery(String condition, StringlerBy) Retrieve the records matched with the user defingd

Class condition and ordered by a specified attribute.
. . . . Retrieve the records matched with the user defingd
DAG Class][] I|stCI§1_ssBle_Jery(PerS|stentSessmn session, Str(':rgﬁ'ndition and specified session and ordered by a
Class condition, String orderBy) o .
specified attribute.
Table 18.34
Remark:

1. Classshould be replaced by the name of the persistelass.

Example:

==ORM Persigtatde-=

Customes
CusomenD | ke Mopping
Cuttom eiame - St
aaress : Sting
Certncthone : Strrg
HEmail . String

Figure 18.69 - Mapping list method in DAO

From the above example, an ORM-Persistable objedieinCustomer maps to an ORM-Persistable Java.d&as DAO class
for the customer is generated with methods forendtrg records.

To retrieve records from the Customer table, tiewiong line of code should be implemented.

Customer[] customer = CustomerDAO.listCustomerByQue ry( "Customer.CustomerName='Peter" ,
"Customer.CustomerName" );
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After executing the code, the matched rows aréeretd and loaded to an object array of Customer.

Customer(] cugromer =
CustomerDAD.listCustomerByQuery(
. Custmner.l.'usw:umer)fmﬁ ‘Peter'",
“Customer . CustomerHame* )

SELECT ™ FROM CUSTOMER

L—9

= zj "~ Table: Customar

iCuntomer . E

CustomerlD | CustomerName

:Customar

[ CostomerD = 3 1

| CustomerHame = “Péter Pan” doe Chl

2 Peter Pan

3 Peter Chan

O/R Mapping Layer

Figure 18.70 - Code for retrieve a list of records using DAO

Using ORM Qualifier

ORM Qualifier is an additional feature which alloy@u to specify the extra data retrieval rules afram the system pre-
defined rules. The ORM Qualifier can be definedider to generate persistence code. Refer to Defi®RM Qualifierin the
Object Modelchapter for more information.

By defining the ORM Qualifier in a class, the pstahce DAO class will be generated with additiateth retrieval methods,

load and list methods.
Table shows the method summary generated to the 84€3 by defining the ORM Quialifier.

Css || R Method Name Description
Type Type
DAO e . Retrieve the first record that matches the spetifue
Class Class loadByORMQualifier(DataType attribute) with the attribute defined in the ORM Qualifier.
. . . Retrieve the first record that matches the spetifedue
DAO Class IoadI_SyORMQuahﬁer (EersstentSessmn with the attribute defined in the ORM Qualifier and
Class session, DataType attribute) o .
specified session.
DAO . e . Retrieve the records that match the specified vaitie
Class Class{] listByORMQualifier (DataType attribute) the attribute defined in the ORM Quialifier.
. e . . Retrieve the records that match the specified vaitie
DAG Class][] IlstByORMQuallfler (P§r5|stentSeSS|on the attribute defined in the ORM Qualifier and dfied
Class session, DataType attribute) .
session.
Table 18.35
Remark:
1. Classshould be replaced by the name of the persistelass.
2. ORMQualifier should be replaced by the Name defined in the QRMlifier.
3. DataType should be replaced by the data type of the at&ilnich associated with the ORM Quialifier.
4. attribute is the specified value to be used for queryingt#ie.

Example:

Figure 18.71 - Mapping load and list by qualifier methodsin DAO

In the above example, a customer object modelfinetwith an ORM Qualifier named as Name and diealiwith the
attribute, CustomerName.

To query the Customer table with the ORM Quialifreone of the two ways
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After executing the code, the first occurrenceRéter” in the CustomerName column in the Custoatdetwill be
loaded to the object identified as customer.

SELECT * FROM CUSTOMER
CUSTOMEY CUSTOmEr e

= Cust umex'D.*l'J .lnadByName (" Peter"} : ‘
i

_;§ Table: Customer

TCmtemer - 3
[CuchomedD = 2 — CustomerlD | CustomerName

-CustoumerHame = "Pater Pan” 1

Joe Cool

R | || | ierse et et 2 Peter Pan
________________________________ 3 Peter Chan

O/R Mapping Layer

Figure 18.72 - Code for load a record by qualifier

* By List method

Customer[] customer = CustomerDAO.IsitByName( "Peter" );

After executing the code, all rows which contairté#" in the CustomerName column in the Custontdetaill be
retrieved and stored in an array of Customer object

Customer[] gustomer = ”
CustomerDAQ JlistByHame ('Peter') : SELECT " FROM CUSTOMER

,/j "= Table: Customer

:Customer o E
iCustemer S— CustomerlD | CustomerName

CtorD = 3
| Cutome:Hama = “Feter Pan® 1 4o Cond

[ 2 Peter Pan
------------------- 1] 3 Peter Chan

O/R Mapping Layer

Figure 18.73 - Codefor list a record by qualifier

Using Criteria Class

When generating the persistence class for each ®Ridistable class defined in the object modelctineesponding criteria
class can also be generated. Criteria class ifparhglass which provides an additional way to #pdhe condition to retrieve
records from the database. Refer to Using Critelésssection for more detailed information on how teafy the conditions

to query the database by the criteria class.
You can get the retrieved records from the criteldas in one of the two ways:

* Use the retrieval methods of the criteria class.

For information on the retrieval methods providgdhe criteria class, refer to the description ofting Retrieved
Recordssection.

» Use the retrieval by criteria methods of the DA@ssl

Table shows the method summary generated to tiséspnce class to retrieve records from the caiteldss

cls G Method Name Description

Type Type
DAO Class loadClassByCriteria(ClassCriteria |Retrieve the single record that matches the sgelcdonditions
Class value) applied to the criteria class.
DAO Class] listClassByCriteria(ClassCriteria  |Retrieve the records that match the specified ¢immdi applied
Class value) to the criteria class.

Table 18.36

Remark:

1. Classshould be replaced by the name of the persistelass.
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Example:

public class [Custanecbhd](

e

= ORM-Persi S

= public static Customer losdfustomerByCritezial
Customerfriteria customerCritecia){

«<OfM Persstables>

i A e
LugomedD | nt pra
L Cusiom etdame | Siring
| Address  Sting with Criteria

Tieprnders
o icnenint 1 M
e m——— public static fustomer[] ListlustomerByCriteria|
ring Contactihone; CustomerCriveria customerCriteria)(
CortactPhene: S0ing | cyuee ring Exails Shigunia
Email: Sting

e void setlustomerIDiint value) |

] o
o
1
i
0

Dependancy

public class CustomerCritecia |
public final EExprasslon CustomerID:
% pE o

pres.
public final StringExpression Address;
public final SteingExpression ContactPheme:
public final SceingExpression Ewail:

isomer[) listCustomer{) {
AT
]

Figure 18.74 - Mapping with DAO and Criteria Class

To retrieve records from the Criteria Class in ohthe two ways:

* By Load method

CustomerCriteria customerCriteria = new customerCriteria.CustomerName.like( "%Peter%" );
Customer customer = CustomerDAO.loadCustomerByCrite ria(customerCriteria);

After executing the code, the first occurrenceRéter” in the CustomerName column in the Custoatdetwill be
loaded to the object identified as customer.

e By List method

CustomerCriteria customerCriteria = new CustomerCriteria.CustomerName.like( "%Peter%" );
Customer[] customer = CustomerDAO.listCustomerByCri teria(customerCriteria);

After executing the code, all rows which contairté#" in the CustomerName column in the Custontdetaill be
retrieved and stored in an array of Customer object

Using Criteria Class

As a database is normally enriched with informattbere are two ways to retrieve records from thimlslase by the generated
persistent code. Firstly, the list and load methtodbe persistence code are generated whichwvetnatched records from the
database with respect to the user defined condiienondly, a criteria class can be generatedaftit ©RM-Persistable class
which supports searching the records from the spoeding table.

By using the criteria class, it supports queryimg database with multiple criteria. To generatectiteria class for query,

simply check the Generate Criteria option befoseg@neration of code. For more information on &térgy of code
generation, refer to Configuring Code Generatiottitgefor Javain the Implementatioshapter.

Generate Criteria

Figure 18.75 - Generate Criteria checkbox

Having selected the Generate Criteria option ferdbde generation, a criteria class is generataddition to the classes
generated with respect to the persistent API. T@mrated criteria class is named as "ClassCriteniavhich Classs the
name of the ORM Persistable class accordingly.crheria class is generated with attributes, whiodh defined in the object
model, with type of one of Expression with respgedhe type of attribute defined in the object made two operations for
specifying the type of record retrieval.

In order to query the database by the criterias¢lmsplement the program with the following steps:

Create an instance of the criteria class.

Apply restriction to the property of the class whapecifies the condition for query.
Apply ordering to the property if it is necessary.

Set the range of the number of records to be wettiéf it is necessary.

Load the retrieved record(s) to an object or array.

arLONE
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Applying Restriction to Property
To apply the restriction to the property, implemesth the following code template:

criteria.property.expression(parameter);

where criteria is the instance of the criteria jgsoperty is the property of the criteria;
expression is the expression to be applied onrdyeepty; parameter is the parameter(s) of the esiwa.

Table shows the expression to be used for spegityia condition for query.

Expression Description

eq(value) The value of the property is equal togpecified value.

ne(value) The value of the property is not eqodhe specified value.

gt(value) The value of the property is greatentttathe specified value.

ge(value) The value of the property is greaten ihlaequal to the specified value.

lt(value) The value of the property is less thag $pecified value.

le(value) The value of the property is less thaaqual to the specified value.

isEmpty() The value of the property is empty.

isNotEmpty() The value of the property is not eynpt

isNull() The value of the property is NULL.

isNotNull() The value of the property is not NULL.

in(values) The value of the property containsdpecified values in the array.

between(valuel, value2)| The value of the properbetween the two specified values, valuel andezal

like(value) The value of the property matchesdtnmg pattern of value; use % in value for wildtar

ilike(value) The value of the property matchesstieng pattern of value, ignoring case differences
Table 18.37

Sorting Retrieved Records
There are two types of ordering to sort the rettekecords, that is, ascending and descending.order
To sort the retrieved records with respect to tteperty, implement the following code template:

criteria.property.order(ascending_order);

where the value of ascending_order is either trifalse. True refers to sort the property in asaemndrder while false refers
to sort the property in descending order.

Setting the Number of Retrieved Records
To set the range of the number of records to beeved by using one of the two methods listed afthllowing table.

Method Name Description
setFirstResult(int i) Retrieve the i-th recordnfrthe results as the first result.
setMaxResult(int i) Set the maximum number ofieetrd records by specified value, i.

Table 18.38
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Loading Retrieved Records
To load the retrieved record(s) to an object oaygruse one of the two methods listed below.
Table shows the method summary of the criterissdla®e used for retrieving records from database.

Return Method Descriotion
Type Name P
. Retrieve a single record matching the specifiedtam(s) for the criteria; Throw exception if the
Class uniqueClass ; .
umber of retrieved record is not equal to 1.
Class][] listClass() Retrieve the records matalitd the specified condition(s) for the criteria.
Table 18.39

Remark:

1. Classshould be replaced by the name of the persistelass.

Example:
public class MenberCriteriaextends dbstractORNCriterial
<=0ORM Persigtables= public final IntegeExpression ID:
Member public final StringExpression name;
e I appit public final IntegerExpression age;
el PPIng public final CharacterExpression gender:
-name : Stiing public final DateExpression dob;
-age : int public MemberCriteria() throws PersistentException {
-gencler :char | | L., 1
-clob : Date public Member unicueMenber (] [
public Member[] listMember() {
i

Figure 18.76 - Mapping with Criteria Class

Here is an object model of a Member class. Aftefqopming the generation of persistent code, antaidil Java file is
generated, named "MemberCriteria.java".

The following examples illustrate how to query Member table using the MemberCriteria class:
» By specifying one criterion

Retrieving a member record whose name is "John":

MemberCiriteria criteria = new MemberCriteria();
Criteria.name.eq( "John" );

Member member = criteria.uniqueMember();

System. out .printin(member);

Retrieving all member records whose date of birthd between 1/1/1970 and 31/12/1985:

MemberCriteria criteria = new MemberCriteria();
criteria.dob.between( new GregorianCalendar(1970, 1, 1).getTime(), new
GregorianCalendar(1985, 12, 31));
Member[] members = criteria.listMember();
for (int i=0;i<members. length ; i++){
System. out .printin(members]i]);
}

» By specifying more than one criteria

Retrieving all male member records whose age is be¢en 18 and 24, ordering by the name:

MemberCiriteria criteria = new MemberCriteria();

criteria.age.in( new i nt [){18, 24});

criteria.gender.eq( ‘M );

criteria.name.order( true); //true = ascending order; false = descending order
Member[] members = criteria.listMember();

for (int i=0;i<members. length ; i++){

System. out .printin(members]i]);

}
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Retrieving all member records whose name starts wit"Chan" and age is greater than 30:

MemberCriteria criteria = new MemberCriteria();

criteria.name.like( "Chan %" );

criteria.age.gt(30);

Member[] members = criteria.listMember();

for (int i=0;i<members. length ; i++){
System. out .printin(members]i]);

}

Using Transactions

A transaction is a sequence of operation. If therafon is performed successfully, the transadsarommitted permanently.

On the contrary, if the operation is performed weggsfully, the transaction is rolled back to ttatesof the last successfully

committed transaction. Since database modificatiuast follow the "all or nothing" rule, transactiorust be manipulated for
every access to the database.

To create a transaction for atomicity by the folilogvline of code:

PersistentTransaction t = PersistentManager.instanc e().getSession().beginTransaction();
To commit a transaction by the following line ofdeo

t.commit();

To rollback a transaction if there is any excepiiothe program by the following line of code:

t.rollback();

Using ORM Implementation

The generated persistent code exposes the aHiliedava class to access the database inclugéniggisic operations for add,
update, delete and search. As the generated petsistde only provides basic operations for maaijng) the persistent data,
you may find it is insufficient and want to add rexiogic to it. However, modifying the generatedsigent code may cause
your developing program malfunctioned. It is stigmgcommended to add the extra logic by using ORlglementation

class to manipulate the persistent data.

An implementation class can be added to the objectel. When generating persistent code, the impitaien class will also
be generated. You are allowed to implement theatjmer in the generated implementation class. Alsdfcontent of an
implementation class has been modified, it will betoverwritten when re-generating the persistededrom the object
model.

Inserting an ORM Implementation Class

1. Select a class stereotyped as ORM-Persistablgdhatvant to add extra logic for manipulating thespsent data.

=<ORM Persigables>
OrderLine
D it
-OrderCty ;- int
-SubTotal © double

Figure 18.77 - ORM Persistable Class

2. Add a new operation to the class by right clickihg class element, selectiAgd > Operation.

A new operation is added, type the operation irfohen of "operation_name(parameter_name: typefurnetype".

<<0RM Persistable=>
Orderline

D int
-OrclerGty @ int
-Subtotal - double

+cakulateSubTotal{uniprice : double, gly - int) ; double

Figure 18.78 - ORM Persistable Class with operation
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j A new operation can be added by using the keybstaodcut -Alt + Shift + O. You can also
edit the operation by double-clicking the operati@me or pressing tHe2 button.

3. Drag the resource @reate ORM Implementation Classto the diagram pane.

(B )8 8 )

=) [ s'_a\u1 Create ORM Implementation Class |
OrderLime =
HD - int
W-OrclerCty :int
FSubtotal . double -
+cakuiateSubTotal(unkorice : double, gty : int) © double
¥ )

Figure 18.79 - Create ORM I mplementation Class resource-centric

A new implementation class is created and conndotélte source class with generalization stereatygseORM
Implementation. The source class becomes an abstaas with an abstract operation.

<<0RM Persistable=>

OrderLine
-ID :int =
-OrderGy : int =<ORM Implem entation== OrderLinelmpl
-Subtotal : double 1 +calculateSubT otal (unitprice : double, gty int) : double

+cakulateSubTotal(untprice : double, qty . int) : doubie

Figure 18.80 - ORM Persistable Class and Implement Class

After transforming the object model to persistesde, an implementation class will be generated. gererated code for the
implementation class is shown below:

package shoppingcart;

public cl ass OrderLinelmpl ext eds OrderLine {
publ i ¢ OrderLinelmpl() {
super ();
}
publ i ¢ dobul e calculateSubTotal( doubl e unitprice, i nt qty) {

/ITODO: Implement Method
t hr ow new UnsupportedOperationException();

j The generated implementation class is the sameatiemwhich persistent API is selected for code
generation.

You can implement the logic to the method in theggated implementation class.
Code Sample

Here is a sample demonstrating the usage of thieimgntation class from the above object model.
The implementation class is implemented with tHetang lines of code:

package shoppingcart;

public cl ass OrderLinelmpl ext eds OrderLine {
publ i ¢ OrderLinelmpl() {
super ();
}
publ i ¢ dobul e calculateSubTotal( doubl e unitprice, i nt qty) {

r et ur n unitprice * qty

}
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The following lines of code demonstrate how to ik&dhe logic of the implementation class with tleesistence class,
OrderLine generated using static method persigtEht

OrderLine orderline = OrderLine.createOrderLine();
orderline.setID(1);

orderline.setOrderQty(5);

dobul e subtotal = orderline.calculateSubTotal(300, 5);
orderline.setSubTotal(subTotal);

j To invoke the logic of the implementation classy persistent object, please refer to the Creating
Persistent Objedbr different types of persistent API.

Running the Sample Code

A set of sample files is generated which guideshyow to implement the sample code and run the satoee how the
persistence classes work with the database if gow hhecked the option for samples before gengrtimpersistent code.
For more information on the setting of code genenatefer to Configuring Code Generation SettiogJfavain the

Implementatiorchapter.
samples
Sample

[[] servlet Sample

[] Java Server Page (5P}

Figure 18.81 - Generate samples options

The common manipulation to the database includssrtimg data, updating data, retrieving data artetidg data. As each
type of manipulation can be performed individuaigyeral sample files are generated to demonstoatehe persistence code
handles each type of manipulation. The sample &itesgenerated in the ormsamples directory ofplkeified output path.

There are six sample files demonstrating the dat@b@nipulation. They are identified by the typenaiipulation and the
name of the project.

Type of Manipulation Sample File
Creating database table Create%Project_Name%Dalabiasma
Inserting record Create%Project_Name%Data
Retrieving and updating record RetrieveAndUpdatedjeet_Name%Data
Deleting record Delete%Project_Name%Data
Retrieving a number of records List%Project_Name%Da
Dropping database table Drop%Project_ Name%Databhse®

Table 18.40
Example:
<SG Peraaie

~CustomerD - int
-Customelame : String
-Address : String
-ContactPhone : String
~Email : String

Figure 18.82 - ORM Persistable Class

Here is an object model of a Customer class insigdackage of shoppingcart of the ShoppingCart ptoBy configuring the
code generation setting with the factory classipenst APl, Sample and Generate Criteria optiorskéd, an ORM-
Persistable Java class, a factory class and siglediles are generated.

The following are the examples of manipulating thestomer table in the database by the generateplsdites.
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Creating Database Table

If the database has not been created by the Ger@asibase facility, you can generate the dataipaegecuting the
CreateShoppingCartDatabaseSchema class.

package ormsamples;

i mport org.orm.*;
publ i c cl ass CreateShoppingCartDatabaseSchema {
public static voidmain( String args){

try{
ORMDatabaseslnitiator.createSchema(shoppingcart.Sho ppingCartPersistentMana

ger.instance());

cat ch (Exception e) {
e.printStackTrace();
}

}
After executing the CreateShoppingCartDatabaseSalndanss, the database is created with the Custizinier

Inserting Record

As the database has been generated with the Custalohe, a new customer record can be added takthe. By

implementing the createTestData() method of thateé&hoppingCartData class, a new customer recorbemserted to the
table. Insert the following lines of codes to theateTestData() method to initialize the properiethe customer object which
will be inserted as a customer record to the datba

publi ¢ voi d createTestData() t hr ows PersistentException {
PersistentTransacrion t =
shoppingcart.ShoppingCartPersistentManager.instance ().getSession().beginTransaction();
try{

shoppint.Customer shoppingcartCustoemr =
shoppingcart.CustomerFactory.createCustomer();

/I Initialize the properties of the persistent obje ct
shoppingcartCustomer.setCustomerName("Joe Cool");
shoppingcartCustomer.setAddress("1212, Happy
Building");shoppingcartCustomer.setContactPhone("23 453256");
shoppingcartCustomer.setEmail("joe@cool.com");

shoppingcartCustomer.save();
t.commit();

cat ch (Exception e){

t.rollback();
shoppingcart.ShoppingCartPersistentManager.instance ().getSession().close();

}

After running the sample code, a customer reconasisrted into the Customer table.

Retrieving and Updating Record

In order to update a record, the particular recoudt be retrieved first. By modifying the followitiges of code to the
retrieveAndUpdateTestData() method of the Retriendi#pdateShoppingCartData class, the customer rezordbe updated.

publi ¢ voi d createTestData() t hr ows PersistentException {
PersistentTransacrion t =
shoppingcart.ShoppingCartPersistentManager.instance ().getSession().beginTransaction();
try{

shoppint.Customer shoppingcartCustoemr =
shoppingcart.CustomerFactory.loadCustomerByQuery("C ustomer.CustomerName='Joe

/I Update the properties of the persistent object

shoppingcartCustomer.setContactPhone("28457126");
shoppingcartCustomer.setEmail("joe.cool@gmial.com") ;
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shoppingcartCustomer.save();
t.commit();

cat ch (Exception e){
t.rollback();
shoppingcart.ShoppingCartPersistentManager.instance ().getSession().close();

}

After running the sample code, the contact phomkeanail of the customer is updated.

Retrieving Record by ORM Qualifier
If the object model is defined with ORM Quialifiey(the load method(s) for retrieving a particukecord by ORM Quialifiers
will be generated in the sample code as well.

From the example, the object model of Customeefsdd with two ORM Qualifiers, named as Name ahdrie, qualified
with the attribute, CustomerName and ContactPhespeactively, two methods named as retrieveCustopiaBie() and
retrieveCustomerByPhone() are generated in the Isactgss. Modify the two methods as shown below.

publ i c voi d retrieveCustomerByName() {
System. out .printin( "Retrieving Customer by CustomerName..." );
/I Please uncomment the follow line and fill in par ameter(s)

System. out .printin(shoppingcart.CustomerFactory.loadByName("J ames
Smith").getCustomerName());

}

publ i ¢ voi d retrieveCustomerByPhone() {
System. out .printin( "Retrieving Customer by ContactPhone..." );
/I Please uncomment the follow line and fill in par ameter(s)

System. out .printin(shoppingcart.CustomerFactory.loadByPhone(" 62652610").getCustomerName
0);

}

Retrieving Record by Criteria Class

If you have selected the Generate Criteria optiefoite the generation of code, the Criteria cladisb&igenerated accordingly.

From the example, the Criteria class, named aso@wsCriteria is generated for the object model e§tGmer. A method
named as retrieveByCriteria() is generated in #mee class. By following the commented guidelihéhe method,
uncomment the code and modify as follows.

publ i ¢ voi d retrieveByCriteria() {

System. out .printin( "Retrieving Customer by CustomerCriteria" );
shoppingcart.CustomerCriteria customerCriteria = new shoppingcart.CustomerCriteria();
Please uncomment the follow line and fill in parame ter(s)

customerCriteria.CustomerlD.eq(3);
System. out .printin(customerCriteria.uniqueCustomer().getCusto merName());

}

In order to run the above three methods, uncomthenstatements (blue colored in the diagram belowh)e main(String[]
args) method.

public static voidmain( String[]args){

try{

RetrieveAndUpdateShoppingCartData retrieveAndUpdate ShoppingCartData = new

RetrieveAndUpdateShoppingCartData();

try{
retrieveAndUpdateShoppingCartData.retrieveAndUpdate TestData();
retrieveAndUpdateShoppingCartData.retrieveCustomerB yName();
retrieveAndUpdateShoppingCartData.retrieveCustomerB yPhone();
retrieveAndUpdateShoppingCartData.retrieveByCriteri a();

}

finally{
shoppingcart.ShoppingCartPersistentManager.instance ().disposePersistentMan
ager();

cat ch (Exception e) {
e.printStackTrace();
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}

Having executed the RetrieveAndUpdateShoppingCaatblass, the contact phone and email of the ciestisrupdated, and
the retrieved customer records are shown in theesysutput. (Assuming several customer records wserted to the
database.)

Deleting Record

A customer record can be deleted from the datatpassecuting the DeleteShoppingCartData class. fyialde following
lines of code in the deleteTestData() method tetdehe specified record from the database.

publ i c voi d deleteTestData() t hr ows PersistentException {
PersistentTransaction t =
shoppingcart.ShoppingcartPersistenetManager.instanc e().getSession().beginTrasaction();
try{

shoppingcart.Customer shoppingcartCustoemr =
shoppingcart.CustomerFactory.loadCustomerByQuery("C ustomer.CustomerName="Harry

shoppingcartCustomer.delete();
t.commit();

cat ch (Exception e){
t.rollback();
shoppingcart.ShoppingCartPersistentManager.instance ().getSession().close();

}

After running the DeleteShoppingCartData sample ciistomer record whose customer name is equétatoy Hong" will
be deleted.

Retrieving a Number of Records

The list method of the generated persistence slggsorts retrieving a number of records from thallase, By modifying the
following lines of code to the listTestData() medhaf the ListShoppingCartData class, the custonterse name starts with
"Chan" will be retrieved and the name will be digpd in the system output.

publ i c voi d listTestData() t hr ows PersistentException {
System. out .printin( "Listing Custoemr..." ;
shoppingcart.Customer[] shoppingcartCustoemrs =
shoppingcart.CustomerFactory.listCustomerByQuery("C ustomer.CustomerName like '‘Chan%",
"Customer.CusomterName");
i nt length = Math.min(shoppingcartCustomers. length , ROW_COUNT);
for (inti=0;i<length;i++){
System. out .printin(shoppingcartCustomers]i].getCustomerName() );
}

System. out .printin(length + " record(s) retrieved." );

}

Retrieving a Number of Records by ORM Qualifier

If the object model is defined with ORM Qualifiex,(¢he list method(s) for retrieving records by ORMalifiers will be
generated in the sample code as well.

From the example, the object model of Customeeifgdd with two ORM Quialifiers, named as Name ahdri, qualified
with the attribute, CustomerName and ContactPhespectively, two methods named as listCustomerByd{pand
listCustomerByPhone() are generated in the santaés.cModify the two methods as shown below.

publ i c voi d listCustomerByName() {

System. out .printin( "Listing Customer by CustomerName..." );

/I Please uncomment the follow lines and fill in pa rameter(s)  shoppintcart.Customer]]
customers = shoppingcart.CustomerFactory.listByName ("Wong%");

i nt length = customers == nul I ? 0: Math.min(customers. length , ROW_COUNT);

for (inti=0;i<length;i++){
System. out .printin(customers]i].getCustomerName());
}

System. out .printin(length + record(s) retrieved." );
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publ i ¢ voi d listCustomerByPhone() {

System. out .printin( "Listing Customer by ContactPhone..." );

/I Please uncomment the follow lines and fill in pa rameters

shoppingcart.Customer[] customers = shoppingcart.Cu stomerFactory.listByPhone("26%");
i nt length = custoemrs == nul I ? 0: Math.min(customers. length , ROW_COUNT);

for (inti=0;i<length;i++){
System. out .printin(customers]i].getCustomerName());
}

System. out .printin(length + " record(s) retrieved." );
}
Retrieving a Number of Records by Criteria

As the criteria class is generated for the Custarh@ct model, a method named as ListByCriter@eanerated in the sample
class. Modify the following lines of code.

publ i c voi d listByCriteria() t hr ows PersistentException {
System.out.printin("Listing Customer by Crieteria.. M),
shoppingcart.CustomerCriteria customerCriteria = new shoppingcart.CustomerCriteria();
/IPlease uncomment the follow line and fill in para meter(s)

/I customerCriteria.CustomerID.eq();
customerCriteria.CustomerName.like("Cheung%");

customerCriteria.setMaxResults(ROW_COUNT);

shoppingcart.Customer[] customers = customerCriteri a.listCustomer();

i nt length = customers == nul I ? 0: Math.min(customers. length , ROW_COUNT);
for (inti=0;i<length;i++){

System.out.printin(customers[i].getCustomerName());

}

System. out .printin(length + " Customer record(s) retrieved." );

}

In order to run these three methods, uncommerdttitements (blue colored in the diagram belowhémain(String[] args)
method.

public static voidmain( String[]args){
try{
LsitShoppingCartData IsitShoppingCartData = new LsitShoppingCartData();

try{
IsitShoppingCartData.listTestData();

listShoppingCartData.listCustomerByName();
listShoppingCartData.listCustomerByPhone();

}

finally{
shoppingcart.ShoppingCartPersistentManager.instance ().disposePersistentMan
ager();

}

cat ch (Exception e) {
e.printStackTrace();
}

}

Having executed the ListShoppingCartData classpthihed records are retrieved and displayed Wwéltustomer name
according to the condition defined in the listTemtidY), listCustomerByName(), listCustomerByPhoreQ listByCriteria()
methods.

Dropping Database Table

In some cases, you may want to drop the databbkstand create the database tables again. Byngitime
DropShoppingCartDatabaseSchema class first, atlatebase tables will be dropped accordingly.

package ormsamples;

i mport org.orm.*;
publ i c cl ass DropShoppingCartDatabaseSchema {
public static voidmain( String[]args){
try{
System. out .printin( "Are you sure to drop tables(s)? (Y/N)" );
java.io.BufferReader reader = new java.io.BufferedReader( ne
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java.io.lnputStreamReader(System. in));

i f( (reader.readLine().trim().toUpperCase().equals( Y
ORMDatabaselnitiator.dropSchema(shoppingcart.Shoppi ngCartPersistent
Manager());

}

cat ch (Exception e){
e.printStackTrace();
}

Running the Script File

The script file can be generated for you, whichwall you to compile all generated Java classes, ORiM-Persistable classes
and sample files and directly execute the samfae fo test the sample result. In order to genehatecript files, you have to
check the option for script files before generatimg persistent code.

Scripts

[#] &nt File

[¥] Batch

[ shell Script

Figure 18.83 - Generate scripts options

By running the CompileAll batch file, all Java das will be compiled at once. After compiled allaalasses, you are able to
test the sample file by using the correspondingtbfite, such as RunCreateShoppingCartDataSchema.ba
RunCreateShoppingCartData.bat and RunRetrieve Shg@pitData.bat etc.

For Linux user, please execute the CompileAll.Ehtth compile all Java classes and test the safitpley the corresponding
shell scripts, such as RunCreateShoppingCartData®zish, RunCreateShoppingCart.sh and
RunRetrieveShoppingCartData.sh etc.

For Linux user, please execute the CompileAll.Ehth compile all Java classes and test the safitpley
the corresponding shell scripts, such as RunCrbafg#ngCartDataSchema.sh,
RunCreateShoppingCart.sh and RunRetrieveShoppitig&tarsh etc.

Using Entity Bean

Entity Bean is generated based on the EnterprisgB&an model defined in the EJB diagram. You doavald to use the
Entity Bean getting from the application serveatzess the database. In this section, it introdacesto use the Entity Bean
to access the database while the Entity Bean i®geg on the JBoss Application Server as an examjgase note that you
can deploy the Entity Bean to any other supportpglidation Servers. For more information on dephgybeans on
application server, refer to Deploying EnterpriagaBean on Application Serversthe Implementatiochapter.

Creating an Entity Bean

The entity bean is one of Enterprise JavaBeanshaigigresents the persistent data maintained inadase, thus an Entity
Bean instance represents a record of the tableCbhéainer Managed Persistent (CMP) Entity Bearséd in the following
examples.

In order to insert a new row to the database tatmelement the client program with the followinggs:

1. Create an Entity Bean model in EJB Diagram, refeCiteating a new Entity Bean to the EJB Diagrarthe Object
Model chapter for more information.

2. Specify the EJB Class Code Detail for the EntitaBerefer to Specifying Entity Bean Code Detaithe
Implementatiorchapter for more information.

3. Generate Entity Bean by using Update Code, reféisiog Update Codmm the Implementatiochapter for more
information.

4. Configure Application Server, refer to ConfiguriAgplication Serverén the Implementatiochapter for more
information.

5. Deploy Entity Bean on application server, refeD&ploying Beans on the Application Seruethe Implementation
chapter for more information.
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6. Develop a client program, refer to Developing a&@iProgranin the_ Implementatioshapter for more information.

Example:

public terfare ProductHome edends javasejb EJEHame |
public Panduet coestel Tteger Paodnet I
s javase efh CreateFxception,
Jjavae eb ETBException,
Jjavarmi RamcteException,

javasqlQLException,

public Pandact findByPrivsayKey(Pioduc{PE primaryKey)

thows javax.efh ETBExneption,
javazmi RermoteException,
javat b FinderException,
<<E rtity Bean>>
Product ¥
-ProdudiD | Irteger Mapping

P rodudiame : String

LInitPrice : double
screate(ProductiD : Integer)|

public interface Product extends

Javax. ejb EJEdbject {

public int getProductID ()
throws jawvax. ejb. EJEException,

java.rui.PemoteException;

public String getProductName ()
throws javax. ejb.EJBException,

java.rui.PemoteException;

public wvoid secProductiNane (String Productilane)
throws jawax. ejb.EJBException,

Java. ruwi . PemoteException;

public double getUnitPrice()
throws jawax. ejh.EJBException,

java. rui . PemoteException;

public void setlUnitPriceidouble UnitPrice)
throws javax. ejb.EJEException,
java. rui. PemoteException;

}

Figure 18.84 - Mapping to Entity Beans

From the above example, ProductHome and Produsdedaare used to insert the instance as a rowe afetiabase table.
To insert a new Product record to the table, Prodithe database, the following line of code iemi program should be

implemented.

publ i c cl ass ProductClient{

public static voidmain( String[]args){
Hashtable props = new Hashtable();
props.put(  “java.naming.factory.initial"
"org.jnp.interfaces.NamingContextFactory"
props.put(  “java.naming.factory.url.pkgs"
props.put(  "java.naming.provider.url"
try{

Context ctx = new InitialContext(props);
ProductHome productHome = (ProductHome)
PortableRemoteObject.narrow(ctx.lookup(
Product product= productHome.create(
product.setProductName( "Introduction on Java"

product.setUnitPrice(300);
} cat ch (Exception e) {
e.printStackTrace();
}

}

"org.jboss.naming:org.jnp.interfaces" );
"inp://localhost:1099" );

"ProductBean" ), ProductHome. cl ass);
new Integer(1));

);

After executing the above client program, a rowsaaford is inserted to the database table.
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Loading an Entity Bean

As the database table is represented by an ErgiéyBa record of the table can thus be represégtad Entity Bean instance.
A record retrieved from the table will be storedaasobject.

In order to retrieve a record from the databasketalou have to specify the condition for findifgtrecord. To retrieve a
record, implement the program with the followingps:

1. Specify the primary key value for searching theorddy using the findByPrimaryKey() method.

If you have selecte8imple primary key option in theEJB Class Code Detajlthe selected

:, CMP Field will be used as the parameter for loading thenct@m database. On the
contrary, if theSimple primary key option is not selected, the genera®ennary Key Class
will be used as the parameter for loading the kémm database.

2. Load the retrieved record to an object.

Example: The ProductID is the primary key of thedrct Entity Bean.

pablic interface PrmdsctHome atends javar.ejb EJEHome {
pablic Produt createl Integer Prodact D)
Hhacs javas b CresteEiconption,
juvae b EJEException,
jurvanmi ReoteExcosption,
juvasql SOL Exmeption;
Primaty Key Class
) piblic Paoduct fndByPrimasy Kep(Fao ductPK primasyKey)
Hhaews javasc b EJEEnception,

<<E ntity Bean=> Javaumi Remote Brception,
Product javane ab FinderErrception;

P rodudiD : Integer 3
P roductName : String
HUnitPrice : double

Horeate(ProdudiD ; Integer)

public irterface ProductHome etends javaz.ejh EJEHome {
public Pindurt e ste( Integey Pandnrt D)
thaees javace ejh CresteFxoaption,

Himple Primary Ke
" ey javax efb ETBExceptin,

P v ReoteBecepio,

javasql SOL Exreption,

public Produet findByPrimeyKey(Integer primeyKey)
thaows javas.afb EJBException,
javanmi RewoteExoaption,
java o FinderExeeption;
¥

Figure 18.85 - Mapping Primary Key Class

From the above example, the ProductHome interfantains thdindByPrimaryKey method to load the record from the
database either by a primary key class or a sipniteary key.
To retrieve a record from the Product table, thiefzng client program code should be implemented.

Client Program 1: Using Primary Key Class to load the record.

public cl ass ProductClient {
public static voidmain( String[]args){
Hashtable props = new Hashtable();
props.put(  “java.naming.factory.initial" ,
"org.jnp.interfaces.NamingContextFactory" );
props.put(  “java.naming.factory.url.pkgs" , "org.jboss.naming:org.jnp.interfaces" );
props.put(  "java.naming.provider.url" , "jnp:/llocalhost:1099" );
try{
Context ctx = new InitialContext(props);
ProductHome productHome = (ProductHome)
PortableRemoteObject.narrow(ctx.lookup( "ProductBean" ), ProductHome. cl ass);
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Product product = productHome.findByPrimaryKey( new ProductPK(1));
System. out .printin( "product name =" + product.getProductName());
System. out .printin( "product unit price =" + product.getUnitPrice());

} cat ch (Exception e) {
e.printStackTrace();
}

}

Client Program 2: Using Simple Primary Key to load the record.

public cl ass ProductClient {
public static voidmain( String[]args) {
Hashtable props = new Hashtable();
props.put(  “java.naming.factory.initial" ,
"org.jnp.interfaces.NamingContextFactory" );
props.put(  “java.naming.factory.url.pkgs" , "org.jboss.naming:org.jnp.interfaces" );
props.put(  "“java.naming.provider.url" , "jnp:/llocalhost:1099" );
try{
Context ctx = new InitialContext(props);
ProductHome productHome = (ProductHome)
PortableRemoteObject.narrow(ctx.lookup( "ProductBean" ), ProductHome. cl ass);
Product product = productHome.findByPrimaryKey( new Integer(1));
System. out .printin("Product name =" + product.getProductName 0);
System. out .printin("Product unit price = "+ product.getUnitPr ice());
} cat ch (Exception e) {
e.printStackTrace();
}

}

Result

Product name = Introduction on Java
Product unit price = 300.0

Using Finder Method

A Finder Method is created for retrieving recoras the database by the specified rules. Eachifimd¢hod is associated
with a query element in the deployment descriptbilerhe finder query must be written using a dasghindependent
language specified in the EJB 2.0 specificatiomelg EJB QL. You are allowed to create the findethmod, refer to Creating
a Finder Methodn the_Object Modethapter for more information.

Example:

=<E ntity Bean==
Product
-P rocuctD :int
P roductMame : String
-UnitPrice : double
+oreate(ProdudiD ; int)
+findByMame(name : Sting)

Figure 18.86 - Entity Bean Class

In the above example, a Product Entity Bean madédéfined with a finder method nami@&adByName which retrieves
record from the database according to the spegiiieduct name.

The finder query is generated in the deploymentrigt®r, ejb-jar.xml can be found inside tHdETA-INF folder of your
project by using th&pdate Code

<query>

<query-method>

<method-name>findByName</method-name>

<method-params>

<method-param>java.lang.String</method-param>

</method-params>

</query-method>

<ejb-qI>SELECT OBJECT(p) FROM Product p WHERE p.Pro ductName=?1</ejb-ql>
</query>

ThefindByName Method is generated in ProductHome class.
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public interface ProductHome extends javax.ejb.EJBHome {
publ i ¢ Product create( i nt ProductID)
t hr ows javax.ejb.CreateException,
javax.ejb.EJBException,
java.rmi.RemoteException,
java.sqgl.SQLException;

publ i ¢ Product findByPrimaryKey(ProductPK primaryKey)
t hr ows javax.ejb.EJBException,
java.rmi.RemoteException,
javax.ejb.FinderException;

publ i ¢ Product findByName( Stri ng name)
t hr ows javax.ejb.EJBException,
java.rmi.RemoteException,
javax.ejb.FinderException;

}
Create the Client Program to udediByName method.

public static voidmain( String[]args) {
Hashtable props = new Hashtable();

Chapter 18 — Manipulating Persistent Data with Java

props.put(  “java.naming.factory.initial" , "org.jnp.interfaces.NamingContextFactory" );
props.put(  "java.naming.factory.url.pkgs" , "org.jboss.naming:org.jnp.interfaces" );
props.put(  “java.naming.provider.url" , "jnp:/llocalhost:1099" );

try{

Context ctx = new InitialContext(props);
ProductHome productHome =
(ProductHome)PortableRemoteObject.narrow(ctx.lookup
ProductHome. cl ass);
Product product = productHome.findByName(
System. out .printin( "Product unit price ="
} cat ch (Exception e) {
e.printStackTrace();
}

}

Result:
Product unit price = 300.0

Updating an Entity Bean

("ProductBean" ),

"Introduction on Java" );
+ product.getUnitPrice());

As a record can be retrieved from the table andddao an instance of the Entity Bean, the recoallowed to update by

simply using the setter method of the property.

In order to update a record, you have to retribeerow being updated, update the value by settiagtoperty to the database.

To update the record, implement the program wighfthlowing steps:

1. Retrieve arecord from database table and load &ntity Bean instance.

2. Set the updated value to the property of the EBé@sn instance.

Example:
public interface Product extencs javax.ejh EJBOkject {
public woid setProductiame; String Productiame)
thircenes java:. gjb EJB Exception,
Java rmiRemote Exception;
=<E ntity Bean s>
Product
P rodudiD : Integer Mapping fublic woid setUntPricedouble Unit Price)
P roductame : String
UnitPrice : double thircenes java:. gk EJB Exception,
+areate(ProdudiD | Integer)) Jjava.rmi Remote Exception;
¥

Figure 18.86 - Mapping to EJB Object

From the above example, an Entity Bean model, Ritotiaps to a Product interface generated with théhods for setting the

properties and updating the row.

18-58



SDE User's Guide (Part 2, for ORM) Chapter 18 — Manipulating Persistent Data with Java

To update a Product record, the following line @fle should be implemented.

ProductHome productHome = (ProductHome) PortableRem oteObject.narrow(ctx.lookup( "ProductBean” ),
ProductHome. cl ass);

Product product = productHome.findByPrimaryKey( new ProductPK(1));

product.setProductName( "OO Technology" );

product.setUnitPrice( "350" );

After executing the above lines of code, the prodaene is updated to "OO Technology" with the pnite of 350" in the
database.

Deleting an Entity Bean Instance

As a record can be retrieved from the table andddao an entity bean instance, the record careleted! simply by using the
remove method of the entity bean.

In order to delete a record, implement the progwati the following steps:

1. Retrieve a record from database table and load abject.
2. Remove the retrieved record.

Example:
To delete a Product record, the following linesofie should be implemented.

ProductHome productHome = (ProductHome) PortableRem oteObject.narrow(ctx.lookup( "ProductBean" ),
ProductHome. cl ass);
Product product = productHome.findByPrimaryKey( new ProductPK(1));

product.remove();

After executing the above code, the specified Pebdkcord is removed from the database.

Manipulating Association

When mapping a navigable association to Entity Bd@arole name of the association will becometaibate of the Entity
Bean with the data type of its supplier Entity BeArpair of getter and setter methods for the wilebe generated to the
Entity Bean class so as to manipulate its role@atad with its supplier Entity Bean.

However, we cannot directly access the getter attdrsmethods for the role in the client prograesson Bean is used to
manipulate the association between the Entity Beargession Bean contains operations which carabbedcby the client to
access database and perform transaction suchcasgatiain.

One-to-One Association
In order to manipulate the directional associatiomplement the program with the following steps:

1. Setthe properties of role name of the object.

Table shows the method summary of the Entity Bedretused for setting the directional association.

Return Type Method Name Description
void setRoleName(DataType value) Set the valubdaole of an instance.
Table 18.41
Remark:

1. RoleNameshould be replaced by the role of the navigabdeciation.
2. Data Typeshould be replaced by the data type of the suplplial class in the navigable association.
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Example:
public interface Softwarelocal extends
javax g EJBLocalChjsct |
public Licenselocal getContains);
[ <<E ity Beans>
Soft
ﬁ Mapping public void setCortains(Licerselocal cortains);
SiName : String !
P raducer : String
[OSPlatiorm | Stiing
rereatedID  int)
1 belongsTa
«eSazsion Beans»
Licerse_Sotvare Mucages ofteara public interface Licensel ocal extends javas.ejb EJBLocalObject

+areateAssodiation])

1 cortains {
<<E ity Bean>>

License

Seriallo - Sting

License - Sting

P urachaseDate - String

public Softearelocal getBelongsTol),
Mapping

rcreate(Serialio: String) public void setBelongsTol Softwarelocal belongsTo),

Figure 18.87 - Mapping One-to-one relationship for EJB

From the above example, a Software Entity Bean rnmpsSoftwarelLocal interface with an attributeag, "contains" in the
association typed as its associated interfacenksieocal. Meanwhile, the License class maps t@ariseLocal interface with
an attribute of role, "belongsTo" typed as Softwaeal. It specifies the association that Softwarstains a particular License
and a License belongs to particular software.

To manipulate the association, ManageSoftware &Ge&tan should be used and implemented with thewolg lines of
code in the createAssociation() method.

=<Session Bean=:=
ManageS oftware
+oreatefAssodationd)

Figure 18.88 - Session Bean

publ i c voi d createAssociation() t hr ows javax.ejb.EJBException {
try{

Context ctx = new InitialContext();
SoftwareLocalHome softwareLocalHome = (SoftwareLoca IHome)
PortableRemoteObject.narrow(ctx.lookup( "SoftwareLocal" ),
SoftwareLocalHome. cl ass);
SoftwareLocal softwareLocal = softwareLocalHome.cre ate(1);
LicenseLocalHome licenseLocalHome = (LicenseLocalHo me)
PortableRemoteObject.narrow(ctx.lookup( "LicenseLocal " ), LicenseLocalHome. cl ass);
LicenseLocal licenseLocal = licenseLocalHome.create ("key" );

licenseLocal.setBelongsTo(softwareLocal);
} cat ch (Exception e) {

e.printStackTrace();
}

}

In the above sample code, the createAssociatioefhiad implements in a similar way with the previalient program
example, it creates the SoftwareLocal and Licensalimterfaces to manipulate the association. Afegloying the
application to the application server, a clientgrean is developed to get the ManageSoftware SeBsan and call the
createAssociation() method to establish the asocibetween Software and License.

It is a bi-directional association. The associatiok can be created by setting either the rolSaftware,
:, or the role of License, i.e. setting one of thesdbuilds up a bi-directional association autoradl§iclt is

not required to set one role after the other. Heboth license.setBelongsTo(software) and

software.contains(license) result in building ue Hi-directional association.
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One-to-Many Association

In a bi-directional one-to-many association, a<lkas multiplicity of one while the other has malfiyhe class has
multiplicity of many, a Collection class will be gerated for manipulating the objects. When tramsfiog the association to
Entity Bean, the role name will map to a Collectaass.

1. Setthe properties of role name of the object.
2. Create a Collection class to add instance andfsl€ollection to associated Entity Bean.

Example:

public interface CustomerLocal extends

Jjavax ejb EJBLocalObject {

<<E iy Bean>>
Customer

= .
[Customertiame : Sting public: Collection getPlaces(y,
HAddre sx : String

L ontadPhone * String
LEmai - String

[ecreate(CustomeriD : int) public void setPlaces(Collection Places),

PlacedBy 1 3

Customer_PurchaseOrder

public interface PurchaseOrderlocal extends

<<Erity Bean>> . ’ )
| Purchaserder | Javax ejb EJBLocalObject {

Date : int
(Tetalmt  double ‘ public CustomerLocal getPlacedBy);

~aremePO_NO  int)

public void setPlacedBy CustomerLocal PlacedBy ),

Figure 18.88 - Mapping Session Bean

From the above example, an Entity Bean object mofielrchaseOrder maps to a PurchaseOrderLocalaogewith an
attribute of role, "PlacedBYy" in the associatiopdgl as an instance of CustomerLocal interface fyjpregthat the particular
purchase order is placed by a particular custoMereover, the Entity Bean model of Customer maps GustomerLocal
class with an attribute of role, "Places" in a €ction class, the Collection class which manipuslétstances of
PurchaseOrder.

To add a PurchaseOrder object to the Collectiossclde following lines of code should be impleredrin process() method
in the ManageOrderBean class.

publ i c cl ass ManageOrderBean i npl enent s javax.ejb.SessionBean {

ic;.ubl i ¢ voi d process() t hr ows javax.ejb.EJBException {

try{
Context ctx = new InitialContext();
CustomerLocalHome customerLocalHome = (CustomerLoca IHome)
PortableRemoteObject.narrow(ctx.lookup( "CustomerLocal" ),
CustomerLocalHome. cl ass);
CustomerLocal customerLocal = customerLocalHome.cre ate(1);
PurchaseOrderLocalHome purchaseOrderLocalHome = (Pu rchaseOrderLocalHome)
PortableRemoteObject.narrow(ctx.lookup( "PurchaseOrderLocal" ),
PurchaseOrderLocalHome. cl ass);
PurchaseOrderLocal purchaseOrderLocal = purchaseOrd erLocalHome.create(1);
ArrayList purchaseOrders = new ArrayList();

purchaseOrders.add(purchaseOrderLocal);
customerLocal.setPlaces(purchaseOrders);

purchaseOrderLocal.setPlacedBy(customerLocal);

} cat ch (Exception e) {
e.printStackTrace();
}

}

After executing these lines of code, an ArrayLsstieated for adding the instance of Purchase@od#ne Customer. The
PurchaseOrders can be retrieved from Customeriby tise getPlaces() method to get the collectigeatof
PurchaseOrders.
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Many-to-Many Association

When transforming a many-to-many association betvee Entity Bean classes, the Collection classsied to manipulate
the association class objects. The Entity Beargh#ier and setter methods for role name with tharpater of Collection
class data type.

Example:

public irterface StudentLocal extends

Javax.glb EJBLocalOhject {

o meraro S .
St Mappmg public Collection get EnrolsC;

[ StucertiD ; int
4amne - trng - public vaid setEnrols(Collection enrals);

+crente] StudertiD - it}

containg

s<Session Bean>>
ManageE nrollment

Studen_Course P ——— pukilic interface Courselocal extends
javax.eib EJBLocalChjsct |
L.
<<Entty Bean>>
Cotrsa public Collection getContains();

CourssCode - int Mappmz

Hame - String pubilic void setCortains{Collzction contains);

-Tutor : String

rreate{CourseCode  int) }

Figure 18.89 - Mapping Many-to-many association for EJB

From the above example, a Student Entity Bean ttapsStudentLocal interface with an attribute dér8Enrols" in the
association typed as Collection class, Collectitas€which manipulate instance of the Course. M@edhe entity bean
model of Course maps o a CourselLocal interface avithttribute of role, "Contains" in the associatigped as a Collection
class, Collection Class which manipulate instarfdb® Students.

Implement the following code to the processEnrotitflemethod of the ManageEnrolimentBean:

publ i c cl ass ManageEnrollmentBean i mpl ement s javax.ejb.SessionBean {
publ i ¢ voi d processEnroliment() t hr ows javax.ejb.EJBException {
try{
Context ctx = new InitialContext();
ArrayList students = new ArrayList();
ArrayList courses = new ArrayList();

StudentLocalHome studentLocalHome =

(StudentLocalHome)PortableRemoteObject.narrow(ctx.| ookup( "StudentLocal" ),
StudentLocalHome. cl ass);

StudentLocal studentLocall = studentLocalHome.creat e(d);
studentLocall.setName( "Eric" );

StudentLocal studentLocal2 = studentLocalHome.creat e(2);
studentLocal2.setName( "Mary" );

students.add(studentLocall);
students.add(studentLocal?2);

CourselLocalHome courseLocalHome =
(CourseLocalHome)PortableRemoteObject.narrow(ctx.lo okup( "CourseLocal" ),
CourseLocalHome. cl ass);
CourseLocal courseLocal = courseLocalHome.create(1) ;
courseLocal.setName( "Math" );
courseLocal.setTutor( "Sam");
courses.add(courseLocal);
studentLocal.setEnrols(courses);
courseLocal.setContains(students);
} cat ch (Exception e) {
e.printStackTrace();
}

}

Both the Student table and Course table are irb@vith a new record. You can use getter methoctdgurses from the
Student or get the Students from the Course.
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Creating a Message Driven Bean

The message-driven bean allows you to processMBendessage asynchronously. The message may bieyseny J2EE
component such as client application, another Brissr JavaBean, web component or IMS applicatiba.riain difference

between the message-driven beans, entity bearseanibn beans is that the client can access timedireatly.
The following example illustrates how to create ¢hient program.
Example:
& Class Specification
<<M esgage Driven ean >
MOB1 Geonial . Atiibufes L Operations | Relshons | Templale Parametets | Class Code Dol
EJB Class Code Dietod: | Disguarns | ORM Guslifiens | Steveotypes | Taped\Viashies | Fles
IO name! s MOEL
01 local name:
Trarsaction byps: Contsine: w
Beckparvledge mode: Unspeckied v
Cisplay name!
Cuescription:
[#] Auko synchecnige names
[Ee=e ] T | |

Figure 18.90 - Message Driven Bean

In order to create and deploy the Message DrivsnEHass, implement the client program with thedaiing steps:

1.

6.

Create Message Drive Bean Class MDBL1 in EJB Diagrefar to Creating a new Message Driven Beanead=iB
Diagramin the Object Model chapter for more information.

Specify the EJB Class Code Detail for the MessaiieeD Bean, refer to Specifying Message-Driven BEade
Detail in the_Implementatioshapter for more information.

Generate Message-Driven Bean by using Update Cefi,to_ Using Update Code the Implementatiochapter for
more information

Configure Application Server, refer to ConfiguriAgplication Serversn the Implementatiochapter for more
information.

Deploy Message-Driven Bean on application seneferrto_ Deploying Beans on the Application Sefivethe
Implementatiorchapter for more information.

Develop a client program, refer to Developing e&@liProgranin the Implementatiochapter for more information.

The client program for using the Message-DrivenrB&izould be implemented as follows:

public

cl ass Main {

Chapter 18 — Manipulating Persistent Data with Java

/I INDI name of the Topic
static String TOPIC_NAME = "jms/MDB1" ;

/I INDI name of the default connection factory

static String CONNECTION_FACTORY_NAME =JTCF" ;

public static voidmain( String []arg){
InitialContext ctx = nul |
TopicConnectionFactory tcf =
Topic topic = nul | ;
try{

nul | ;

ctx = new InitialContext();

/I lookup the TopicConnectionFactory through its JN

tcf = (TopicConnectionFactory) ctx.lookup(
/I lookup the Topic through its INDI name
topic = (Topic) ctx.lookup(
} cat ch (NamingException e) {
e.printStackTrace();
System.exit(1);

}

TopicConnection tc = nul | ;
TopicSession session = nul | ;
TopicPublisher tp = nul | ;

try{

TOPIC_NAME

DI name
CONNECTION_FACTORY_NAME
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tc = tcf.createTopicConnection();
session = tc.createTopicSession( fal se, Session. AUTO_ACKNOWLEDGE
tp = session.createPublisher(topic);
} cat ch (Exception e) {
e.printStackTrace();
System.exit(1);
}

/I publish 5 messages

try{
for (inti=0;i<5;i++){
TextMessage message = session.createTextMessage();
message.setText( "TextMessage"  +i);
tp.publish(message);
}

session.close();

} cat ch (Exception e) {
e.printStackTrace();
System.exit(1);

}
}

The client program shows that via the JNDI hamacitess the Message-Driven Bean and get the Toftar. detting the
Topic, message can be published in the channel.

Creating a Session Bean

The Session Bean is one of the enterprise bearchwahé created by a client and it will only exist the duration of a single
client-server session. A Session Bean containsatipes which can be called by the client to actlesslatabase or perform
transaction such as calculation. Session Bean eataleless or stateful. For a stateful Session,Bka EJB container will
manage the state automatically while stateless@eBgan does not have any state between calls toathods.

The Session Bean is used to manipulate the assosidtetween Entity Beans, refer to One to One éiation, One to Many
Associationand_Many to Many Associatiaof the_Using Entity Beansection for more information.

In order to create and deploy the Session Bearsdlaplement the client program with the followistgps:

1. Create Session Bean Class in EJB Diagram, reférdating a new Session Bean to the EJB Diagram

2. Specify the EJB Class Code Detail for the MessaiieeD Bean, refer to Specifying Session Bean Coel@ilin the
Implementatiorchapter for more information.

3. Generate Session Bean by using Update Code, cefésihg Update Codim the Implementatioshapter for more
information

4. Configure Application Server, refer to ConfiguriAgplication Serverén the Implementatiochapter for more
information.

5. Deploy the Session Bean on application servery tef®eploying Beans on the Application Serirethe
Implementation chapter.

6. Develop a client program, refer to Developing &@iProgramin the Implementation chapter for more information

Example:

==Seszion Bean==
BonusCalculator

+calculateB onusimultiplier: int, bonus : double) : double

Figure 18.91 - Session Bean

In the above example, a Session Bean is useddolatd the bonus with a calculateBonus() method.
The code implement at the BonusCalculatorBean class

publi ¢ cl ass BonusCalculatorBean i npl ement s javax.ejb.SessionBean {
privat e SessionContext ctx;

publ i ¢ doubl e calculateBonus( i nt multiplier, doubl e bonus)
t hr ows javax.ejb.EJBException {

doubl e calculatedBonus = (multiplier * bonus);

r et ur n calculatedBonus;
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To develop the client program to get the SessicanBad help us to calculate the bonus by usinéptteaving lines of code:

public cl ass ClientProgram {
public static voidmain( String[]args){

Hashtable props = new Hashtable();
props.put(  "java.naming.factory.initial" , "org.jnp.interfaces.NamingContextFactory" );
props.put(  “java.naming.factory.url.pkgs" , "org.jboss.naming:org.jnp.interfaces" );
props.put(  "“java.naming.provider.url" , "jnp:/llocalhost:1099" );
try{
Context ctx = new InitialContext(props);
BonusCalculatorHome bonusCalculatorHome = (BonusCal culatorHome)
PortableRemoteObject.narrow(ctx.lookup( "BonusCalculatorBean" ),
BonusCalculatorHome. cl ass);
BonusCalculator bonusCalculator = bonusCalculatorHo me.create();
System. out .printin( "The calculate result =" + bonusCalculator.calculateBonus(2,
100));

} cat ch (Exception e) {
e.printStackTrace();
}

}
}

Result
The calculate result = 200.0

Transactions

In the J2EE architecture, an EJB application sesupports distributed transaction processing. Asibuted transaction is
supported, a transaction manager is used to cah&gjlobal transactions. The transaction managefiges the services by
using the Java Transaction API (JTA). If a tranisacis going to be performed, the client can geeas to JTA via the
container.

In order to determine how the transactions can deaged by the container, transaction attributesised. The transaction
attribute specifies how the transaction beginserds within the container (container-managed tictitsss) or the EJB itself
(bean-managed transactions).

Using Container-Managed Transaction

A transaction which can be managed by the EJB ot called Container-Managed Transaction. Rerdontainer-
managed transaction, transaction attributes defiméfte deployment descriptor specifies how the EdBtainer manages the
transactions at runtime such that the bean doesombtol the transaction directly. Entity Bean usestainer-managed
transaction demarcation.

18-65



SDE User's Guide (Part 2, for ORM) Chapter 18 — Manipulating Persistent Data with Java

Configuring Transaction Attribute

You can configure the Transaction Attribute of artiy Bean or a Session Bean by using@peration Specificationdialog
box.

1. Right-click on an operation of either an Entity Bea a Session Bean, cli€pen Specification...

2. SelecteEJB Operation Code DetailsTab, select the Transaction Property on the LBcaperties and Remote
Properties tabs.

& Operation Specification @
General Parameters Operation Code Details
EJB Operation Code Details Template Parameters Stereatypes Tagged Values Filez

Type of method: Creatar methad £
Expase in local home interface
Expose in haome inkerface

Local Properties | Remate Properties

Transaction property: Bean default £

[ Exclude fram madule

T T T
Figure 18.92 - The Transaction property

Using Bean-Managed Transaction

A transaction which is managed by the EnterpriseaBaan instead of the EJB container is called Bdanaged Transaction.
Session Bean use bean-managed transaction deroanaditich cannot be used by Entity Bean such thasiSe bean manage
its own transactions programmatically by using JOB®saction system or the Java Transaction APAYJT

Example of using bean-managed transaction in SeSsan:

1. Create and add an operation for a Session Bean.

<<Seszion Bean=:=
AccountManger

+halanceTransfenamount : double)

Figure 18.93 - Bean-Managed Transaction

2. Right-click on the Session Bean, cli®pen Specification...

18-66



SDE User's Guide (Part 2, for ORM)

Chapter 18 — Manipulating Persistent Data with Java

3. SelectEJB Class Code Detail§ ab, selecBeanfrom the drop-down menu of tAgansaction Type.

& Class Specification E]

General | Atrbutes | Operations | Relations | Template Parameters Class Code Details
EJB Class Code Details |Diagrams ORM Qualifiers | Stereotypes | Tagged Walues || Files

Has remote

[] Has lacal

Has hame

[[] Has lacal hame

JNDI name: |

DT local name: |

Session bype: |Stateless b4
Transackion bype: Conkainer ~
Display name:

Fean
Drescripkion:

Auto synchronize names

[ [o] 4 ] [ Cancel ] [ Apply. ] [ Help

Figure 18.94 - Set the transaction type

4. Implement the operation with Java Transaction 8er@TS) transaction by using the following linésade in

balanceTransfer() method of a JTA transaction:

publ i c cl ass AccountMangerBean i npl ement s javax.ejb.SessionBean {
publ i ¢ voi d balanceTransfer( doubl e amount) t hr ows javax.ejb.EJBException {
UserTransaction userTransaction = ctx.getUserTransa ction();
try{
userTransaction.begin();
substractCurrencyAccountl(amount);
addCurrencyAccount2(amount);
userTransaction.commit();
} cat ch (Exception ex) {
try{
userTransaction.rollback();
} cat ch (SystemException syex) {
t hr ow new EJBException ( "Rollback failed: " + syex.getMessage());

}

t hr ow new EJBException ( "Transaction failed: "

+ ex.getMessage());

.ﬂ The begin() and commit() invocations delimit thelages to the database. If the update of a traonsaisti
failed, the client program invokes the rollback@thod and throws an EJBException.
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Chapter 19 - Manipulating Persistent Data with
NET

Java and .NET persistent code can be generatedriipufate persistent data with the database. Hapter shows the use of
the generated .NET persistent code by insertirigeving, updating and deleting persistent datademonstrates how to run
the generated sample code with C#.

In this chapter:

e Introduction

» Using ORM-Persistable .NET Class to manipulateip&nst data

» Using Criteria Class to retrieve persistent data

e Using ORM Implementation

» Applying generated .NET persistence class to differNET language

Introduction

With the Smart Development Environment Enterpridéi&n (SDE EE), you can generate .NET persist@uacke to
manipulate the persistent data of the relationtdluise easily.

In the working environment, you are allowed to ¢guafe the database connection for your developmpesjéct. As the
database was configured before the generationrefgpent code, not only the ORM persistable .NEBEss are generated, but
also a set of ORM files which configures the enwiment for connecting the generated persistenceedaand the database.
And hence, you are allowed to access the datalasztlyg by using the .NET persistence class withaihg any code for
setting up the database connection in your .NEJepto

The generated .NET persistence code is applicatd# tNET language such as C#, C++ and VB for .NEJject
development. C# is used as the sample source tosteating how to manipulate persistent data i generated .NET
persistence code and ORM files. Using the samefsBIET persistence class and ORM files to develoNET project with
other .NET languages instead of C# is briefly désct at the end of this chapter.

There are several mappings in the SDE environment:

1. Mapping between data model and relational database.
2. Mapping between data model and object model.
3. Mapping between object model and persistent code.

And hence, there is an indirect mapping betweesigtent code and relational database. Each perséstdass represents a
table in the database and an instance of the i@asssents one record of the table. In the gerepaEsistence class, there is
not only a pair of getter and setter methods fonimaating the corresponding attribute, but alsetof methods for
manipulating records with the database

Using ORM-Persistable .NET Class

ORM-Persistable .NET class is generated basedeoolijfect model defined in the class diagram. Thegded .NET
persistence code can be identified into two caiegerModel API and Persistent API. The Model A&fers to the
manipulation of attributes of models and assoaistioetween models while the Persistent API retetké persistent code
used to manipulate the persistent data with relatidatabase.

ﬂ C# is used to show the manipulation on persistats throughout this chapter. The generated .NET
persistence code is applicable to all .NET languageh as C#, C++ and VB.

Model API

Model API refers to the generated .NET persistediecwhich is capable of manipulating the propeuiethe object model in
terms of attributes and associations.
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Manipulating Attributes

In order to specify and retrieve the value to ttigbates of the ORM-Persistable class, a paireifay and setter methods for
each attribute is generated to the ORM-Persistald class.

Example:
public class Customer |
private int _ CuscomerID;
private string _ CustomerName;
private double _ Addresa;
- private string _ ContactPhone?
el e private string _ Email;
Custorner private int CustomerID {
-Custom edD : int . set {
-Custom eam e : String I apping thiz._ CustomerID = walue;}
-Address : String get
-ContactPhone : String return _ CustomerID: }
-Email : String i
public string CustomerName {

get |

thiz._ CustomerName = walue:!}
get |

return _ CuscomerName; }

i
public string Address |

Figure 19.1 - Mapping attributes

From the above example, an ORM-Persistable objedetof Customer maps to an ORM-Persistable .NE$scyenerated
with the getter and setter methods for each atiibu

To set the values of properties of the Customegcipfhe following lines of code should be used.

customer.CustomerName = "Joe Cool";
customer.Address = "1212, Happy Building";
customer.ContactPhone = "23453256";
customer.Email = "joe@cool.com" ;

To get the values of properties of the Customeeabj

St ri ng name = customer.CustomerName;
St ri ng address = customer.Address;

St ri ng phone = customer.ContactPhone;
St ri ng email = customer.Email();

Manipulating Association

When mapping a navigable association to persistende, the role name of the association will becamattribute of the
class. A pair of getter and setter methods forde will be generated to the persistence classgo manipulate its role
associated with its supplier class. There are tagsiwn manipulating association, including Smarsdsation Handling and
Standard Association Handling.

Smart Association Handling

Using smart association handling, the generatesigtent code is capable of defining one end ofsaciation which updates
the other end of association automatically in dilectional association regardless of multiplicBxamples are given to show
how the generated persistent code manipulatesnis¢asone, one-to-many and many-to-many associtioih smart
association handling.
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One-to-One Association
In order to manipulate the directional associatiomplement the program by setting the propertiestEf name of the object.
Example:

public class Software!
private int in:

private string _ SWName;

priwate string _ Producer:

=<ORM Persistables> private string _ O3Platforn:
Software private License _ contains;
HD it | e
-S\WHam e : String public License Contains{
-Producer: String et {
-OSPlatform : Sting | | s i
get {
1 belongsTo | eeeaan }
Mappi.ni '
public class License{
i cortains pr:!.vat.e str:!.ng _SgrialNo;
private string _ Licensee;
<=0ORM Persistable== private string _ PurchasedDate;
License private Software _ belongsTo:
-SerialNo : String | | reeess

public Software BelongsTo{

-Licensze @ String t [
38

-PurchasadDate : String

Figure 19.2 - Mapping One-to-one association

From the above example, an ORM-Persistable objedeirof Software maps to an ORM-Persistable .NEE<lvith an
attribute of role, "__contains" in the associatigped as its associated persistence class, Licktresmnwhile, the object model
of License maps to another .NET class with anlaite of role, *__belongsTo" typed as Softwarep#cdfies the association
that Software contains a particular License anétarise belongs to particular software.

To manipulate the association, the following lisésode should be implemented.

Software software = Software.CreateSoftware();
License license = License.CreateLicense();

license.BelongsTo = software;

In the above association, the primary key of thiiv@ore table will become a foreign key in Licenablé when transforming
to data model. Thus, after executing the linesooles the primary key of the software will be refered as a foreign key of the
license record.

Software softwsre = Software,CreateSoftware(];: =
softwace.Ib = 2; ; L+~ Table: License
software.SWHane = “VP-UNL": —" - -
software,Producer = "Visual-Paradigm /g Serialllo Lictraee | ParbeastdDate | SoftwarelD
Internacional Limited”; 7 = 5 =
E " 5 |2
softuare.05Placfora = “Windows”; Adding — J svabiataiihy | The Lo\ LA 0T, L 2
License license = license.Createlicense(): . .
license.SerialNo = "": asseriation v
license.Llicensee = "“Tina Lam"; v 2
license.PurchasedDate = "20 Apr 2005": "'__ Table: Software
CustomerlD | SWhame | Producsr O5Flatform.
license.BelongsTo = software;
Al 2 VP-UML | Visual Paredigm Windows
\ Intemnstional Limited

\ Can be replaced By

\— [ software.Contains = license; |

Figure 19.3 - Code for adding one-to-one association

It is a bi-directional association with smart asaton handling. The association link can be credig

j setting either the role of Software, or the rolé.iwense, i.e. setting one of the roles builds Ugp-directional
association automatically. It is not required tba®e role after the other. Hence, both licenseBgTo =
software and software.Contains = license resuiuifding up the bi-directional association.

One-to-Many Association

In a bi-directional one-to-many association, a<lkas multiplicity of one while the other has malfiyhe class has
multiplicity of many, the corresponding collectiolass will be automatically generated for manigotathe objects. When
transforming the association to persistent coderale name will map to an attribute with data tgpa collection class. For
more detailed information on the collection clas$er to the description in Using Collectisaction.

19-4



SDE User's Guide (Part 2, for ORM) Chapter 19 — Manipulating Persistent Data with .NET

A bi-directional one-to-many association is showetohy.

<<ORM Persggahle>> | rgleB roles, | =<0ORM Persigables=
ClassA ClassB

1 1.%

Figure 19.4 - One-to-many association

To manipulate the bi-directional one-to-many asstian, you can create the association in one ofwtoeways:

e Set the properties of role with an instance ofabsociated class; i.e. classB.RoleB = classA
* Add the objects to the collection of the associaleds; i.e. classA.RoleA.Add(classB)

where classA is an object of ClassA, classB islgaat of ClassB;
RoleA is the collection of ClassB; RoleB is theteetmethod of property, roleB.

After specifying the association, the value of @ignkey of the object of ClassA will be referen@eda foreign key of the
associated object of ClassB.

Setting the property of role

For information on setting the properties of raéfer to the description in the One-to-One Assdamiesection.
Adding objects to the collection

In order to add an object to the collection, impdethe program with the following steps:

1. Create a new instance of the class which associdtiesnore than one instance of associated class.
2. Create a new object of the associated class.
3. Add a new object or an existing object of the aisged class to the collection belonging to theslas

Table shows the method summary of the collectiasscto be used for adding a new object to it

Return Type Method Name Description
void Add(Class value) Add a new object to thdemtion of the associated class.
Table 19.1
Remark:

1. Classshould be replaced by the name of the associed.c

Example:

public class Customer |
private int _ CustomerID;
private string CustonerName ;

=<ORM Persigtabless private str%ng :Address:
private string _ ContactPhone;
Customer private string :Email;
-CustomerD :int | | ...,
-Custom erfam e : String public readonly shoppingoart. PurchaseOrderSetCollection Places:
-Address: Sting | | aeeees
-ContactPhone : String i
-Email : String
public class PurchaseOrderSetCollection @ Orm.Ttil. ORMSet |
1 PlacgcBy | eeeess
public woid Add(Purchasel0rder walue) [...... i
Tl appity public woid Remove (PurchaseOrder wvalue] {...... }
ﬂ public bool Contains(Purchaselrder value) {...... }
public Purchaselrder[] Todrray(){...... 1
[ Places 1
==0ORM Persistables=
PurchaseOrder public class PurchaseOrder {
-PO_NO:imt | e
-Date : String private int _ PFO_NO;
-Total&mt : double private string _ Date;
private double _ Totallmt:
private shoppingcart.Customer _ PlacedBy:

Figure 19.5 - Mapping One-to-many association
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From the above example, an ORM-Persistable objedetof PurchaseOrder maps to an ORM-Persistaliid dass with an
attribute of role, "__PlacedBy" in the associatigped as an instance of Customer, specifying tiaparticular purchase
order is placed by a particular customer. Moreotrer ,0bject model of Customer maps to a .NET chadsan attribute of
role, " Places" in the association typed as actidn class, PurchaseOrderSetCollection which pudates instances of
PurhcaseOrder.

To add a PurchaseOrder object to the collectiddus€haseOrder, the following lines of code sho@dnbplemented.
Customer customer = Customer.CreateCustomer();

PurchaseOrder po = PurchaseOrder.CreatePurchaseOrde rQ;
customer.Places.Add(po);

After executing these lines of code, an objectiideal to the collection representing the associatddmen inserting records to
the database tables, the primary key of the custartiebe referenced to as the foreign key of theeghase order record.

j The alternative way to create the associationirggus
po.PlacedBy = customer;

Customer customer = Customer.CreaceCustomer{]:
customer.fustomerID = Li b j ;== Table: PurchaseOrder
cuatome . fustomerName = "Joe Cool": : n =
custemer, Address = "Room 1212, Happy Buflding”: g ;;g PONO |Dste |Totslhst | CustomeiD
customer. ContactPhone = “23453256"; -
customer.Ewail = "joefcosl.com” ; Adding

CUSTOMeT. 2aTe ()

1
i S

Furchazedrder po = sezocation
chaselrder.CreatePurchaselrder(): 4 =
=~ Tahie: Customer

customer, Places, Add[po); CustometiD | CustomwiName | Address ContectPhore | Email

A il 3 Joe Ceal V22, Happy | 23453256 jotilieoc] com
)\ Can be repiaced By Buildis,

[ poipleceany = cusceness |

Figurel9.6 - Code for add one-to-many association

Retrieving objects from the collection
In order to retrieve an object from the collectionplement the program with the following steps:

1. Retrieve an instance of the class which associgtbsmore than one instance of associated class.
2. Get the collection from the class, and convertibitection into an array.

Table shows the method summary of the collectiasscto convert the collection into an array.

Return Type | Method Name Description

Class][] ToArray() Convert the collection into ammay which stores the objects of the associai@sscl
Table 19.2

Remark:

1. Classshould be replaced by the name of the associed.c

Example:
Refer to the example of the one-to-many associdt@ween the ORM-Persistable object models of Gustand
PurchaseOrder, implement the following lines ofetalretrieve a collection of PurchaseOrder objiots the customer.

Customer customer = Customer.LoadByName( "Joe Cool" );
PurchaseOrder[] orders = customer.Places.ToArray();

After executing these lines of code, the purchaderaecords associated with the customer aresveii and stored in the
array.

ﬂ Retrieve the customer record by the LoadByName(hatewhich is the method provided by the persistent
API. For more information on retrieving persistebject, refer to the Persistent Afdction.

Many-to-Many Association

When transforming a many-to-many association batvwee ORM-Persistable classes, the correspondirgigpent and
collection class will be generated simultaneousighsthat the collection class is able to manipulateslated objects within
the collection.

In order to specify the many-to-many associatiait, e objects to the corresponding collectiorhefdssociated class. For
information on adding objects to the collectiorferdo the description in the One-to-Many Assocatection.
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In addition, a many-to-many association in the objeodel is transformed to data model by generatibgqk Entity to form
two one-to-many relationships between two generatdidies. The primary keys of the two entitieslwiigrate to the link
entity as the primary/foreign keys. When specifyling association by adding objects to the collegtibe primary key of the
two related instances will be inserted as a paiafoow of the Link Entity automatically.

Example:
public class StudentietCollection : Orm.Util.ORMSet {
public woid Add(%tudent walue) {...... 1
<<0RM Persistable=> }
Student
-StudentlD © int public class Student {
-Mame: Sting || eeeean
private int _ StudentID:
contans | L.....
public readonly CourseSetCollection enrols;
Mﬁppini }
public class Course {
enrals | * private int _ CourseCode;
A2 HEEE = public readonly StudentCollection contains;
Cowse | |
-CourseCode : int i
-Mame : Sting
[IMILESS i public class CourseSecCollection : Orm.Util.ORMSet {
public woid &add{%tudent walue) {...... 1
}

Figure 19.7 - Mapping many-to-many association

There are four classes, including Student, Studd@dlection, Course and CourseSetCollection geedfaom the above
object model.

By executing the following lines of code:

Student student = Student.CreateStudent();
student.StudentID = 0021345;

student.Name = "Wenda Wong" ;

Course course = Course.CreateCourse();
course.CourseCode = 5138;

course.Name =  "Object Oriented Technology" ;
course.Tutor = "Kelvin Woo" ;
course.Contains.Add(student);

Both the Student table and Course table are irtsevith a new record. After specifying the assooiatby
course.Contains.Add(student) the correspondingamirkeys of student record and course record nédcathe
Student_Course Link Entity to form a row of record.

- Table; Student_Course

StudentStudent(D | ComseCourseCods

Student student = Student. CrcateFtudent() ; l — e o ope O3S o I
student. StudentID = 00213457

student . Naxe {"Wenda Wong™) ;

Table: Student
StudentID | Nare

Course course = Courze,CreateCourze(): Adding S—
course, CourseCode= 5138:
course. Name = "Object Oriented Technology™:

aggociation

i
1

course, Tuter = "Eelvin Woo": ] 0021345 | Wenda Wong i
courae, Contains, Add(s tudent) ; |
= Table: Cousse i

CoumeCiods | Hame Tutor i

5138 | Cloject Orented Technobogy | Keban Woo | |

]

Figure 19.8 - Code for add a many-to-many association

Using Collection

A collection represents a group of objects. Sonllections allow duplicate objects and others da Batme collections are
ordered and other unordered. A collection class gupports the manipulation of the objects withaobBection. There are four
types of collection supported, including set, Heg,and map.

The type of collection can be specified in advamicgenerating persistence code. Refer to Specif@iokection Typen the
Object Modelchapter for more information.

Set
Set is an unordered collection that does not atlaplication of objects. It is the default type torordered collection.
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Table shows the method summary of the collectiarsctyped as Set.

NET

Return Type Method Name Description
void Add(Class value) Add the specified persistdgject to this set if it is not already present.
void Clear() Remove all of the persistent objéaim this set.
bool Contains(Class value) Return true if thiscemtains the specified persistent object.
Iterator Getlterator() Return an iterator over ffersistent objects in this set.
bool ISEmpty() Return true if this set contaimspersistent object.
void Remove(Class value) Remove the specifiedigtent object from this set if it is present.
int Size() Return the number of persistent olsjatthis set.
Class][] ToArray() Return an array containingadlthe persistent objects in this set.

Table 19.3

Remark:

1. Classshould be replaced by the persistence class.

Bag

Bag is an unordered collection that may contairlidage objects.
Table shows the method summary of the collectiasstyped as Bag.

Return Type

Method Name

Description

void Add(Class value) Add the specified persistdgject to this bag.

void Clear() Remove all of the persistent objéam this bag.

bool Contains(Class value) Return true if thig bantains the specified persistent object.

Iterator Getlterator() Return an iterator over ffersistent objects in this bag.

bool ISEmpty() Return true if this bag contaimspersistent object.

void Remove(Class value) Remove the specifiedigtent object from this bag.

int Size() Return the number of persistent olgj@tthis bag.

Class][] ToArray() Return an array containingadlthe persistent objects in this bag.
Table 19.4

Remark:

1. Classshould be replaced by the persistence class.

List

List is an ordered collection that allows duplioatof objects. It is the default type for orderedlection.
Table shows the method summary of the collectiassctyped as List.

R_re;;;n Method Name Description
void Add(Class value) Append the specified pégsisobject to the end of this list.
void cglﬂg;]t index, Class Insert the specified persistent object at the $igelcposition in this list.
void Clear() Remove all of the persistent objéaim this list.
bool Contains(Class value) Return true if thés diontains the specified persistent object.
Object Get(int index) Return the persistent ob@dhe specified position in this list.
Iterator Getlterator() Return an iterator over gersistent objects in this list in proper seqeenc
bool ISEmpty() Return true if this list containg persistent object.
void Remove(Class value) Remove the first occunedn this list of the specified persistent ohject
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Class Remove(int index) Remove the persistergablgt the specified position in this list.
Int Set(int index, Class Repl_ace the persistent object at the specifiedipogh this list with the specified
value) persistent object.
Int Size() Return the number of persistent olsj@tthis list.
Class][] ToArray() Return an array containingadlthe persistent objects in this list in propegusnce.
Table 19.5
Remark:

1. Classshould be replaced by the persistence class.

Map

Map is an ordered collection which is a set of kajue pairs while duplicate keys are not allowed.
Table shows the method summary of the collectiassctyped as Map.

Return Type Method Name Description
void Add(Object key, Class value) Add the spedfpersistent object with the specified key to thap.
void Clear() Remove all mappings from this map.
bool Contains(Object key) Return true if this ntamtains a mapping for the specified key.
Class Get(Object key) Return the persistent ¢lfewhich this map maps the specified key.
Iterator Getlterator() Return an iterator over fiersistent objects in this map.
Iterator GetKeylterator() Return an iterator othex persistent objects in this map.
bool ISEmpty() Return true if this map contaiskey-value mappings.
void Remove(Object key) Remove the mapping fa ky from this map if it is present.
int Size() Return the number of key-value mapgpiimgthis map.
Class][] ToArray() Return an array containingdadlthe persistent objects in this map.
Table 19.6
Remark:

1. Classshould be replaced by the persistence class.

Standard Association Handling

With standard association handling, when updatimgend of the association, the generated persistelet will not update the
other end of a bi-directional association autonadiic Hence, you have to define the two ends othikéirectional association
manually to maintain consistency. Examples arergteeshow how to manipulate the one-to-one, onexmy and many-to-
many associations with standard association hagpdlin
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In order to manipulate the directional associatiomplement the program by setting the propertiesotEef name of the object in

the association.
Example:

<=0RM Persistables>

HD :int

-S\Wham e : String
-Producer: String
-OSPat form : String

1 belongsTo
Mappi.ni
1 contains
<=0RM Persistable==
License
-SerialNo : String

Licensse : String
-PurchasedDate ; String

public class Software!
private int _ ID;
priwvate string SWName 7
priwate string :Prnducer:
private string _ 05Flatform;
private License _ contains;

public License Contains!{
et

public class License{
private string _ Seriallo;
private string __ Licensee:
private
private Software _ belongsTo:
public Software BelongsTo{
set |

string _ Purchasedlate;

Figure 19.9 - Mapping One-to-one Association

From the above example, an ORM-Persistable objedeirof Software maps to an ORM-Persistable .NEE<lvith an
attribute of role, "__contains" in the associatigped as its associated persistence class, Licktresmnwhile, the object model
of License maps to another .NET class with anlaite of role, *__belongsTo" typed as Softwarep#cdfies the association
that Software contains a particular License anitarise belongs to particular software.

To manipulate the association, the following lisésode should be implemented.

Software software = Software.CreateSoftware();
License license = License.CreateLicense();
license.BelongsTo = software;
software.Contains = license;

In the above association, the primary key of thitvigoe table will become a foreign key in Licenable when transforming
to data model. Thus, after executing the linesoole; the primary key of the software will be refered as a foreign key of the
license record.

Software software = Software,CresteSoftware(): 7
softwace.ID = 2;
softwace.SVName = “VP-UML™:
2oftvare.Producer = “"Visual-Paradigm
International Limited";
software.05FPlatforn = "Windows”;

Table: License
Senalio

Licersze | PurbcasedDate | SoftwarelD

evaluateley | Tisa Lam

- .;Lf_'«%

Adding EUAprTAIJD? J2

ke
License license = license.Createlivense(): |
license.Serialfo = "";

license Licensee = "Tina Lan":

association

"o Tabte: Software

license.PurchasedDate = "20 Apr 2005";

[ SWH: Platft
license BelongsTo = software; { saigeedD s Bt Gttt
software.Containg = license; & 2 VP-UML | Vesual Paradigm Windows

Intermstional Linited

Figure 19.10 - Code for adding one-to-one association

It is a bi-directional association with standardasation handling. The association link can bate@ by
setting both roles of Software and License.

4

One-to-Many Association

In a bi-directional one-to-many association, a<kas multiplicity of one while the other has manhen transforming the
association to persistent code, the role namemiélp to an attribute with data type of a collectitass. For more detailed
information on the .NET collection class, refethe description in Using Collectigection.

A bi-directional one-to-many association is showetohy.

=<0RM Persistable=:=
Clas=sA

=<0RM Persigables:=
ClassB

roleB roled

1 1.%

Figure 19.11 - One-to-many Association
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With standard association handling, you have tateréhe association with the following steps ineoridd manipulate the bi-
directional one-to-many association:

» Set the properties of role with an instance ofdb®ociated class; i.e. classB.RoleB = classA
« Add the objects to the collection of the associaleds; i.e. classA.RoleA.Add(classB)

where classA is an object of ClassA, classB islgaat of ClassB;
RoleA is the collection of ClassB; RoleB is theteetmethod of property, roleB.

After specifying the association, the value of @ignkey of the object of ClassA will be referen@eda foreign key of the
associated object of ClassB.

Setting the property of role

For information on setting the properties of raéfer to the description in the One-to-One Assdamiesection.
Adding objects to the collection

In order to add an object to the collection, impéenthe program with the following steps:

1. Create a new instance of the class which assodidgtiesnore than one instance of associated class.
2. Create a new object of the associated class.
3. Add a new object or an existing object of the amged class to the collection belonging to theslas

Table shows the method summary of the collectiasscto be used for adding a new object to it

Return Type Method Name Description
void Add(Class value) Add a new object to thdemion of the associated class.
Table 19.7
Remark:

1. Class should be replaced by the name of the assdailass.

Example:
public class Customer
private int _ CustomerID:
private string _ CustomerName:
Z=ORM Persgables private st,x:J..ng __ Address;
Custo private string _ ContactPhone;
Lo private string _ Email:
-CustomedD it [ | ...,
-C ustom eam & : String public readonly shoppingcart. PurchaselrderfetCollection Places:
-Address: Sting [ | e
-C ontactPhone : String }
-Email : String
public class PurchaselOrderSetCollection : Orm.Util. ORMSet !
1 |PlacedBy | eeeees
public woid Addi{Purchaselrder walue] {...... 1
Mappin, public woid Remove (PurchaseOrder walue) [...... 1
ﬂ public bool Contains(Purchasedrder walue) {...... '
public Purchaselrder[] Tokrrayi){...... 1
0.* Places 1
«=CRM Persigtable=>
PurchaseOrder public class PurchaseOrder {
B CHL I
-Date : String private int _ PO_NO:
-TotalAmt : double private string _ Date:
private double _ Totaldmt;
private shoppingcart.Customer _ PlacedBy:
public shoppingcart.Customer PlaceBy |
set {.oaan }
get {....an }
i

Figure 19.12 - Mapping One-to-many Association using Collection

From the above example, an ORM-Persistable objedehof PurchaseOrder maps to an ORM-Persistalidd dlass with an
attribute of role, "__PlacedBy" in the associatigped as an instance of Customer, specifying tiaparticular purchase
order is placed by a particular customer. Moreotrer,0bject model of Customer maps to a .NET chadsan attribute of
role, " Places" in the association typed as a .N@&lEction class, ISet which is the specified tgbeollection manipulating
instances of PurhcaseOrder.
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To add a PurchaseOrder object to the collectiddus€haseOrder, the following lines of code shoddnbplemented.

Customer customer = Customer.CreateCustomer();

PurchaseOrder po = PurchaseOrder.CreatePurchaseOrde r();
customer.Places.Add(po);

po.PlacedBy = customer;

After executing these lines of code, an objectiideal to the collection representing the associatddmen inserting records to
the database tables, the primary key of the custaiticbe referenced to as the foreign key of theghase order record.

Customer customer = Customer,CreaceCuscomer(); 3
customet, CustomerIh = 1z | ] 3
custome . CustonctHame = "Joe Cool"; C ,;{
customer. Address = "Room 1213, Happy Building™: b =
rustomer, ContactPhone = "23453256"; —d
rustomer.Eosil = “joeficool.com”;
rustomer. save(};

= Table: PuschaseDrder
PO_NOD Diate TotalAmt CustomeriD

assucation
Putchaselrdet po = 1 -
FurchaseOrdsr.CreatePurchaseOrder(); == Table: Clastomer

custemer. Places. Addipo): CostomerdD | Customerbame | Address ContaciPhone | Email

po.Placedby = customer; k 1

Jow Coal 1212 Hapory | 3453256 Joedleonl com
Buidin,

Figure 19.13 - Code for one-to-many association using Collection

Retrieving objects from the collection
In order to retrieve an object from the collectionplement the program with the following steps:

1. Retrieve an instance of the class which associgtbsmore than one instance of associated class.
2. Get the collection from the class, and converfcibliection into an object array.

Example:

Refer to the example of the one-to-many associdt@ween the ORM-Persistable object models of Gustand
PurchaseOrder, implement the following lines ofetalretrieve a collection of PurchaseOrder objiots the customer.

Customer customer = Customer.LoadByName( "Joe Cool" );
PurchaseOrder[] orders = customer.Places.ToArray();

After executing these lines of code, the purchaderaecords associated with the customer aresveii and stored in the
object array.

j Retrieve the customer record by the LoadByName(hatewhich is the method provided by the persistent
API. For more information on retrieving persistebject, refer to the Persistent Afdction.

Many-to-Many Association

When transforming a many-to-many association betvwee ORM-Persistable classes with standard assmtiaandling, the
role names will map to one type of collection defirin the object model. In order to specify the yamymany association,
add the objects to the corresponding collectiothefassociated class. For information on addingaibjto the collection, refer
to the description in the One-to-Many Associatiaction.

In addition, a many-to-many association in the objeodel is transformed to data model by generatibgk Entity to form
two one-to-many relationships between two generatdities. The primary keys of the two entitieslwwiigrate to the link
entity as the primary/foreign keys. When specifyiing association by adding objects to the collectibe primary key of the
two related instances will be inserted as a paiafoow of the Link Entity automatically.

Example:

public class Student |

=<0RM Persigtable=> [ | [ 17C .
rivate int __ 3tudentID;
Studert PELVAL —
-StudentlD : int private Iesi.Collections.I%et _ enrols = new
-Mame : String Iezi.Collections. HashedSet ()
contains public Iesi.Collections.ISet Enrals {
Mappini y T
public class Course {
enrols ] private int _ CourseCode;
«ORMCPEIISQEME” private Iesi.Collections.Ifet _ contains = new
owrse Jesi.Collection.Hashed3et|);
-CourseCode:int | | ......
-Mame : String public Iesi.Collection.ISet Contains {
FTutor: String [ | eeeean }

Figure 19.14 - Mapping Many-to-many association using Collection
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With standard association handling, two classedudting Student and Course are generated fromktbeeaobject model.
By executing the following lines of code:

Student student = Student.CreateStudent();
student.StudentID = 0021345;

student.Name = "Wenda Wong" ;

Course course = Course.CreateCourse();
course.CourseCode = 5138;

course.Name =  "Object Oriented Technology" ;
course.Tutor = "Kelvin Woo"
course.Contains.Add(student);
student.Enrols.Add(course);

Both the Student table and Course table are irtsevrith a new record. After specifying the assooiatby
course.Contains.Add(student) and student.Entroti@alirse), the corresponding primary keys of studssord and course
record migrate to the Student_Course Link Entitfoton a row of record.

JESTEELEE Table: Student Courss
StudontStudent Dy | CourseCourseCode

Student student = Student, CreateStudenti) ;
student.StudentIl = 00213452

: "; i S 00NHS ETE e [
student Hane ("Wenda Vang") ; = %

Ty Table Student

|

|
Course course = Courze.CreateCourse(): Adding 1
| [SrodentiD | Name
L

course, CourseCode= 5138
course, Hame = “Object Oriented Technology™;
courze. Tutor = "Helvin Uoo": Ag90CIAlONn

| 0021345 | Wenda Wong

course, Contains, Add(student); \
student .Enrols. Add{coucse) ; NS Tabde: Conise

|
|
|
|
|
|
|
CougseiZode | Hame Tutor 1
1

3z | Coject Orriented Teckhnology | Keban Woo
__________________ '

Figure 19.15 - Code for adding Many-to-many association using Collection

Using Collection

With standard association handling, the role namiehvassociates with more than one instance oftpelier class is
transformed into one type of .NET collection claBse type of collection can be specified beforegaereration of code, refer
to the description of Specifying Collection Tyjmethe Object Modethapter.

The following table shows the mapping between thikection type defined in the association specifaraand the .NET
collection class.

Collection Type .NET Collection Class
Set lesi.Collections.|Set
Bag System.Collections.IList
List System.Collections.IList
Map System.Collections.IDictionary
Table 19.8

Persistent API

Persistent API refers to the persistent code useaanipulate the persistent data. There are fqestpf persistent API
available for generating the .NET persistence cdtie.four types of persistent AP| which includeti8tdMethod, Factory
Class, POJO and Data Access Object (DAO), are tapéimanipulating the persistent data with thatiehal database, i.e.,
inserting, retrieving, updating and deleting resord
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Using Static Method

Generating the persistence code with static methbdgersistence class is generated with the stathods which is capable
of creating, retrieving persistent object and fstirsyj data. The following class diagram shows tgethdency relationship
between the client program and the generated pamsis class.

PersistentD bject
+CreateP ersistentObje ()
+L oadP ersist entObjectByORMID ()
+L oadP ersist entObjectByQ ueryl)
+ListPersigtentObjedByQuery()
+Save()
+Delete()
+R efreshi)

™

!
l
I
I
| creates/retrieves / persists
I
I
I
l
I
.

Client

Figure 19.16 - Class diagramwith static methods

In the above class diagram, the PersistentObgéets to the ORM-Persistable class defined in lgsadiagram. For example,
the ORM-Persistable class, Customer persists WilCustomer data in the Customer table.

In the above class diagram, the PersistentObjéatsréo the ORM-Persistable class defined in thesl
diagram. For example, the ORM-Persistable classtder persists with the Customer data in the @uesto

Customer
|- CustomerlD :int
-__Customerhlame | System Stiing
- Address: System Stiing
-_CortsctPhane : Syssm Sting
-__Email : System Sting
+TeSuing(): System Sting
—— est_CusomenD{uaiua i) * Syslam Vol
<<ORM P bl o
b sl aet_CustomerlDg): int
" +get_ORMIDE): int
'c“’-‘“'“";“ n Generates +3et_Customeriame(value : System String) - System Vold
Custom el e . Siring +get_Customerbiamel): System Sting
j"”“" EMng |+sel_Adkire ssivakue - System String) : Sydem Void
,quc::F.m.svm +get_Address() . Sydem Sting
Emal: Sting |+5et_ContadPhona{valus : Sygem String]: System Mokl

[*get_CoractPhene() | System String

+amt_Emal(valre - System String) | Systam Veid

gt Email) - Syslem String

(+L cadC ugtomerByORMID(Custtom edD . int): Customer

|+L caciC ByCORMID] cQm P , Custemend B : int) ; Customer

+Lid CudomeByQuerycondiion | Sydem String, orderBy | Sydem Siring): customer Cusiom &f]

[+t O 18 yOuery Gm , eendition : System String, arderBy . System String): customer Customar|
[+ adC ug amerByGuery(concition ; System Sing, cedeiBy | Sysiem Sing) : Cugiomer

+LpacC ust omerByCuery(zeesion | Orm Parsid entSession, condtion - System Sting, orderBy: System String) ; Customer

+CreateCusiomen() : Gusiom er
+Ssvel) . System Boolean
*Delete() : Systom Bockean
(+Refresh{): System Boolean

Figure 19.17 - Mapping ORM Persistable Class

From the above example, a Customer persistence islgenerated with a set of methods supportinglaii@base
manipulation.

In this section, it introduces how to use the statethods of the generated persistence classeartipufate the persistent data
with the relational database.

Creating a Persistent Object

As a persistence class represents a table in tabak®e and an instance of the class representsra i@ the table, creating a
persistent object in the application system issdm@e as adding a row of new record to the table.

In order to insert a new row to the database tatmelement the program with the following steps:

1. Create a new instance of the class.
2. Set the properties of the object.
3. Insert the object as a row to the database.
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Table shows the method summary of the persistdass to be used for inserting a row to database.

Return Type Method Name Description
Object CreateClass() Create a new instance afléss.
bool Save() Insert the object as a row to thalzkge table.
Table 19.9
Remark:

1. Object is the newly created instance of the class.
2. Classshould be replaced by the name of the generatsikmnce class.

Example:
public class Customer |
private int _ CustomerID:
private string _ CustomerName;
private double _ Address:
private string _ ContactPhone;
<=0RM Persistables= private string _ Email:
Customer priwvate int CustomerID {
- et {
-Cust D :int .
ustom e ! e Il appin; this._ CustonerID = walue;}
-Custom eam e : String get | —
-Address : Sting i return _ CustomerID; }
-ContactPhone : String 1 -
-Email : Sting | | ...
public static Customer CreateCustomer [
YETUrn hew Customer();
i
public bool Sawve() |
...... }
+

Figure 19.18 - Mapping creator methods

From the above example, an ORM-Persistable objedetof Customer maps to an ORM-Persistable .NE$scyenerated
with methods for creating a new instance and imggthe instance as a row of the database table.

To insert a new Customer record to the table, Gustmof the database, the following lines of codeusth be implemented.

Customer customer = Customer.CreateCustomer();
customer.CustomerlD = 3;

customer.CustomerName = "Peter Chan" ;
customer.Address = "6C, Pert Court" ;
customer.Email = "peter.chan@gmail.com” ;

customer.Save();

After executing these lines of code, a row of rdderinserted to the database table.

:, An alternative way to create a new instance ottass is using the new operator:
Class c = new Class();

From the above example, Customer customer = CustGneateCustomer() can be replaced by Customeommest= new
Customer() to create a Customer object.

., Tahle: Customer
/

} .
Customer customer = Customer.CreateCustomer (): E ’i’ Customer | CustomersName Address
customer. Customerlld = 3; R /,9 B
customer. Customerlame = "Peter Chan™: 3 ‘] 1 Joe Cool
customer . Addresa = "6C, Pert Court”: - -
customer.Enail = "peter.chanfgwail .com”: 2 Bater Ban
customer. Save() : 4 <'_']I 3 | Peter Chan B I
"""""""""""" L INSERT INTO CUSTOMER.

O/R Mapping Layer

Figure 19.19 - Code for create a records
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Loading a Persistent Object

As the database table is represented by a persgstiass, a record of the table can thus be repeséy an instance. A
record retrieved from the table will be stored a®hject.

In order to retrieve a record from the databasketalou have to specify the condition for findifgtrecord. To retrieve a
record, implement the program with the followingst:

1. Specify the condition for searching the record.
2. Load the retrieved record to an object.

Table shows the method summary of the persisteass ¢

Return

Method Name Description
Type

Retrieve a record matching with the specified valfie

Class LoadClassByORMID(DataType PrimaryKey) primary key.

LoadClassByORMID(PersistentSession session, [Retrieve a record matching with the specified valfie

Class DataType PrimaryKey) primary key and specified session.

Retrieve the first record matching the user defioeadition
Class LoadClassByQuery(string condition, stringeoBy) [while the matched records are ordered by a spdcifie
attribute.

LoadClassByQuery(PersistentSession session, st Retrieve the first record matching the user defioeadition

Class o . Bl specified session while the matched recorderdered
condition, string orderBy) e ;
by a specified attribute.
Table 19.10
Remark:

1. Classshould be replaced by the name of the persistelass.
2. DataType should be replaced by the data type odttindute defined in the object model.

Example:

public class Customer |

<<ORM Persigtable>> [ [ eesees )
C public static Customer

LoadCus tomerByOFMID (int CustomerID) |

-Custom erlD : int Mapping | ...... 1

-Custom eflame : String public static Customer

-Address : String LoadCus tomerByORMID (Persistentiession session,
-ContactPhong : String int CustomerID){

-Email : Sting | | e h
public static Customer
LoadCustomerByQuery(string condition,string orderBy) {

public static Customer
LoadCustomerByQuery(Persistentiession sesszion,
atring condition, string orderBy) {

Figure 19.20 - Mapping load methods

From the above example, an ORM-Persistable objedei Customer maps to an ORM-Persistable .NETs daserated with
methods for retrieving a matched record.

To retrieve a record from the Customer table, tiewing line of code should be implemented.
Loading an object by passing the value of primary &y:

Customer customer = Customer.LoadCustomerByORMID(2)
Loading an object by specifying a user defined coritibn:

Customer customer = Customer.LoadCustomerByQuery( "Customer.CustomerName="Peter" ,
"Customer.CustomerName" );

19-16



SDE User's Guide (Part 2, for ORM) Chapter 19 — Manipulating Persistent Data with .NET

After executing the code, a matched row is retideaed loaded to a Customer object.

SELECT ® FROM CUSTOMER
CUSLOMED CuStomer e
= Customer.LoadCustomerByORNED(2) === ==-M||]|[} ===~ > [ j

|:_ 2 :-/.; Table: Customer
7

Custemer - E
CustowmID = — CustomerlD | CustomerName
-CustorerHare = "Peter Pan®
1 Joe Cool
(R ||| PR 2 Pater Pan
3 Peter Chan

O/R Mapping Layer

Figure 19.21 - Code for load a record

Updating a Persistent Object
As a record can be retrieved from the table andddado an object of the persistence class, thedesallowed to update by
simply using the setter method of the property.

In order to update a record, you have to retribeerow being updated, update the value by settiagtoperty to the database.
To update the record, implement the program wighfthlowing steps:

1. Retrieve a record from database table and load abjact.
2. Set the updated value to the property of the object
3. Save the updated record to the database.

Table shows the method summary of the persistdass to be used for retrieving a record from daaba

Return Type Method Name Description
bool Save() Update the value to database.
Table 19.11
Example:
public class Customer |
<<0RM Persigtable== | | =reees
Customer private int _ CustomerID;
- private string _ CustomerName:
VLD (i Mapping private double Address;
[-Custom erflam e : String private string _ ComtactPhone:
-Address : String private string _ Email:
-ContactPhone : String private int CustomerID {
FEmail : String set {
this. CustomerID = value;}
get |

return _ CustomerID; }
}
public string CustonerName {
set §
this._CustomerName = wvalue;}
get {
return _ CustomerName; }

Figure 19.22 - Mapping for update record

From the above example, an ORM-Persistable objedeimCustomer maps to an ORM-Persistable .NETs daserated with
the methods for setting the properties and updatiagow.

To update a Customer record, the following linesaxfe should be implemented.

customer.CustomerName = "Peter Pang"
customer.Save();

After executing the above lines of code, the custoname is updated to "Peter Pang" in the database.

UPDATE CUSTOMER SET

—3

i .___- "jf Table: Customer

customer, CustmerHame = "Peter Pang" ;
customer . Save() ;

il CustomerlD | CustomerName

Joe Cool

1
2 I 2 | Peter Pang | I
" Pawcrn | |

O/R Mapping Layer

Figure 19.23 - Code for update record
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Deleting a Persistent Object

As a record can be retrieved from the table andddao an object of the persistence class, thederan be deleted by simply
using the delete method of the persistence class.

In order to delete a record, implement the progwati the following steps:

1. Retrieve a record from database table and load abjact.
2. Delete the retrieved record.

Table shows the method summary of the persistdass to be used for

Return Type Method Name Description
bool Delete() Delete the current instance.
Table 19.12
Example:
==0RM Persigtables= public class Customer {
C private int _ CustomerID;
_Custom erD : int ) priwvate string CustomerName;
Idapping -

-CustomerMame: String | __________ @ | rrrre
-Address : Stiing
-ContactPhone: String | | ottt }

-Email : String }

Figure 19.24 - Mapping delete methods

From the above example, an ORM-Persistable objedeimCustomer maps to an ORM-Persistable .NETs daserated with
the methods for deleting the specified record ftbendatabase.

To delete a Customer record, the following linesade should be implemented.

Customer customer = Customer.LoadCustomerByORMID(2) ;
customer.Delete();

After executing the above code, the specified custarecord is deleted from the database.

DELETE FROM CUSTOMER
Customer customer ool
= Customer.LoadCustomerByORMID (2) T
customer. Delete(} ; i j

(
>

e

:~ E _,/fj "+ Table: Customer

Bicmaseas oo o » W

CustomerlD | CustomerName

1 Jog Cool

.._.._x: FPetert

3 Peter Chan

O/R Mapping Layer

Figure 19.25 - Code for delete a record

Querying

For most of the database application, the datalkas@iched with information. Information may beuested from the
database so as to performing an application funcfioch as retrieving the unit price of productscfalculating the total
amount for a purchase order.

As the persistence class represents a table, thé-Pé&sistable .NET class is generated with methodeetrieving
information from the database.

Loading a Collection of Persistent Objects

As the database table usually contains many recgodsmay want to query the tables by a specif@mtiidion. The generated
persistence class supports querying the datalfesedtched records will be retrieved and loadeshasbject array.

In order to retrieve records from the table, youeht specify the condition for querying. To refigea number of records,
implement the program with the following steps:

1. Specify the condition for searching the record.
2. Load the retrieved records as an object array.
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Table shows the method summary of the persistdass to be used for retrieving records from datalaisle.

Return

Method Name Description
Type

Retrieve the records matched with the user defined

Class(] ListClassByQuery(string condition, striogierBy) condition and ordered by a specified attribute.

Retrieve the records matched with the user defined

ListClassByQuery(PersistentSession session, strir o o . o
Class][] condition, string orderBy) %on_dmon and specified session and ordered byeaifspd
attribute.
Table 19.13
Remark:

1. Classshould be replaced by the name of the persistelass.

Example:

public class Customer {

«Oﬂg F:;&Sable» public static Customer[]
ustorner ListCustomerByQuery(string condition, string

CustomeiD - int I appin: orderbBy) !
-CustomeMlame: String | I | 000, .., 1

-Address : String public static Customer[]
-ContactPhone : String ListCustomerByJuery (Persistentiession session,
-Email : Stiing string condition, string orderBy) {

Figure 19.26 - Mapping list methods

From the above example, an ORM-Persistable objedeinCustomer maps to an ORM-Persistable .NET& ¢aserated with
methods for retrieving records.

To retrieve records from the Customer table, tiewiong line of code should be implemented.

Customer[] customer = Customer.ListCustomerByQuery( "Customer.CustomerName="Peter" ,
"Customer.CustomerName" );

After executing the code, the matched rows aréeretd and loaded to an object array of Customer.

Customer([] customer = o
Customer.ListCustomerByQuery( " SELECT F_R:QM--CL’.ISTDMER

Customer . CustomerName="Peter*", . ___pll|||------ > [
“Customer . CustomerHame* ) ; i

-
:\. "/'j "=~ Tahle: Customer

—— CustomerlD | CustomerName

i Joe Cool

2 Peter Pan
| —— |
N Peter Chan

O/R Mapping Layer
Figure 19.27 - Codefor retrieve a list of records

Using ORM Qualifier

ORM Qualifier is an additional feature which alloysu to specify the extra data retrieval rules gfsam the system pre-
defined rules. The ORM Qualifier can be definediider to generate persistence code. Refer to Defi®RM Qualifierin the
Object Modelchapter for more information.

By defining the ORM Quialifier in a class, the pstsice class will be generated with additional detigeval methods, load
and list methods.

Table shows the method summary generated by dgfthin ORM Qualifier.

Return

Method Name Description
Type

Retrieve the first record that matches the spetifedue with

Class LoadByORMQualifier(DataType attribute) the attribute defined in the ORM Qualifier.

LoadByORMQualifier (PersistentSession sesdiBefrieve the first record that matches the spetifeue with

Class DataType attribute) the attribute defined in the ORM Quialifier and dfied session

19-19



SDE User's Guide (Part 2, for ORM) Chapter 19 — Manipulating Persistent Data with .NET

Retrieve the records matched that matches thefigubealue with thg
attribute defined in the ORM Quialifier.

ListByORMQuialifier (PersistentSession Retrieve the records that match the specified vaitiethe attribute

Class[] ListByORMQualifier (DataType attribute)

Classf] session, DataType attribute) defined in the ORM Qualifier and specified session.
Table 19.14
Remark:
1. Classshould be replaced by the name of the persistelass.
2. ORMQualifier should be replaced by the Name defined in the QRMlifier.
3. DataType should be replaced by the data type of the ateildich associated with the ORM Qualifier.
4. attribute is the specified value to be used for queryingt#ixe.

Example:

public class Customer {

<=0RM Persistables=
C M appitg with

public static Customer[] ListByName(PersistentSession

PEMCRLCR 2O session, string CustomerName) {

-Custom elam e : String defined ORM | ......

-Address : Sting . public static Customer LoadByName(string CustomerName) !
-ContactPhone : String Qualifier |~ ., 1

-Email : String public static Customer LoadByName(PersistentSession

sessioh, string CustomerName) {

Figure 19.28 - Mapping load and list method with qualifier

In the above example, a customer object modelfinet with an ORM Qualifier named as Name and djealiwith the
attribute, CustomerName.

To query the Customer table with the ORM Qualifireone of the two way

* By Load method

Customer customer = Customer.LoadByName( "Peter" );

After executing the code, the first occurrenceRéter” in the CustomerName column in the Custoatdetwill be
loaded to the object identified as customer.

SELECT * FROM CUSTOMER
Gustomer custgmer P i
= Customer loadByName{'Peter"): ~="=="B||}||r=="=" . d

| —
.
|l = ,__/j “*- Table: Customer

Customer

[CustonulD = 2 CustomerlD | CustomerName
[-Customertame = "Pater Pan”
| Joe Cool
bessmsess T e e R ek e i Peter Pan
K § Pater Chan

O/R Mapping Layer

Figure 19.29 - Retrieve a record by qualifier
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e By List method

Customer[] customer = Cudtomer.ListByName( "Peter" );

After executing the code, all rows which contairté#" in the CustomerName column in the Custontdetaill be
retrieved and stored in an array of Customer object

Customer(] customer = AT
Customer.listByName( Peter"): SELECT FRQMCUSTDMER

P ]

,_ :’}"' Table: Customer

e CustomerlD | CustomerName

1 Joe Cool

[ 2 Peter Pan

------------------- 113 Peter Chan

O/R Mapping Layer

Figure 19.30 - Retrieve a list of records by qualifier

Using Criteria Class

When generating the persistence class for each ®Ridistable class defined in the object modelctineesponding criteria
class can also be generated. Criteria class ifparhgass which provides an additional way to #pdhe condition to retrieve
records from the database. Refer to Using Critelésssection for more detailed information on how teafy the conditions

to query the database by the criteria class.
You can get the retrieved records from the criteldass in one of the two ways:

* Use the retrieval methods of the criteria class.

For information on the retrieval methods providgdhe criteria class, refer to the description ofting Retrieved
Recordssection.

e Use the retrieval by criteria methods of the pégsise class.

Table shows the method summary generated to tlséspeice class

R_I(_e turn Method Name Description

ype

Class LoadClassByCriteria(ClassCriteria  [Retrieve the single record that matches the spec@onditions applied
value) to the criteria class.

Class]] ListClassByCriteria(ClassCriteria Retrieve the records that match the specified dimmdi applied to the
value) criteria class.

Table 19.15
Remark:

1. Classshould be replaced by the name of the persistelass.

Example:

public class Customer [

“OR&:S':MS» Goneratin public Customer ListCustomerByCriteriaf
_ 2 CustomerCriteria customerCriteria){
CustomerD:int | ool |, ]

-Customeame: String | s B public Customer[] ListCustomerByCriterial
-Address: String CustomerCriteria customerCriteria) {

| ContactPhone : String Class | eeeees )

Email:Sting | | e

r
| Dependency
I

public class CustomerCriteria : AbstractORMCriterial
private Int3ZExpression _CustomerID;
public Int32Expression CustomerID {

...... 3
private StringExpression CustomerName:
public StringExpression CustomerName {

Figure 19.31 - Mapping with Criteria Class
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To retrieve records from the Criteria Class in ohthe two ways:

e By Load method

CustomerCriteria customerCriteria = new customerCriteria.CustomerName.Like( "%Peter%" );
Customer customer = Customer.LoadCustomerByCriteria (customerCriteria);

After executing the code, the first occurrenceRéter” in the CustomerName column in the Custoatdetwill be
loaded to the object identified as customer.

» By List method

CustomerCriteria customerCriteria = new CustomerCriteria.CustomerName.Like( "%Peter%" );
Customer[] customer = Customer.ListCustomerByCriter ia(customerCriteria);

After executing the code, all rows which contairté#" in the CustomerName column in the Custontdetaill be
retrieved and stored in an array of Customer object

Using Factory Class

Generating the persistence code with factory clastspnly the persistence class will be generdiatialso the corresponding
factory class for each ORM-Persistable class.

The generated factory class is capable of creatimgw instance of the persistence class, whicktaseiinserting a new
record to the database, and retrieving record¢s) the database by specifying the condition forgugfter an instance is
created by the factory class, the persistence al&sss setting the values of its property and dipdginto the database. The
persistence class also supports the deletion ofdec

The following class diagram shows the relationdfepveen the client program, persistent object antbfy object.

Persistent0 bject
+Save() obtains / persists

+Delete() <—————————————I

+Refresh() !

I

N I

| |

creates / retrieves | X

| |

I I

i I

Persistent0 by ectF actony |

I

HCreateP ersistentO bje o) '
L oadP ersigt ertObjectByORMID uses Cliemt

+L oadP ersist ertObjectByQuery()
+ListPersisentObjedB yQuery)

Figure 19.32 - Class Diagram for Factory Class

In the above class diagram, the PersistentObjéatsreo the ORM-Persistable class defined in thesHiagram while the
PersistentObjectFactory refers to the generatddriaclass of the ORM-Persistable class. For exantpe CustomerFactory
class creates and retrieves Customer persistesttolshile the ORM-Persistable class, Customer gtsrgiith the Customer
data in the Customer table.

In the above class diagram, the PersistentObjéatsréo the ORM-Persistable class defined in thesl

j diagram while the PersistentObjectFactory refethiéogenerated factory class of the ORM-Persistzlbks.
For example, the CustomerFactory class createsetimeles Customer persistent object while the ORM-
Persistable class, Customer persists with the @westdata in the Customer table.
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Example:

[

- Customer|D ; int

-_ CustomerMame : System .String

- Address: System String

- ContactPhone ; System . String

.__Email: System.Sting

+ToSting(): System .Sting

-set_CustomerlDivalue @ int) : System Woidl
-get_CustomerlD() @ int

+get_ ORMID(): int

+=zet_CustomerMame(value : System String) | System \oic
+get_CustomerMame(): System String
+set_Address(value ; System String) : System Void
+get_Address()  System Sting
+set_ContactPhone(valug : System String): System Vaid
+get_ContactPhone() . Sysem String

+set_Email{value : System String): System \oid
+get_Email) : System String

+Savel) | System Boolean

+Delete() : System Boolean

+Refreshi): System Boolean

7S
|

==0RM Persisable=>
Customer
-Custom erD it
-Custom eam e ; String
-Address: String
-ContactP hone @ String
-Email : Sting

Generates

create [ retrieves

C actory
+L oadCustomerByORMID(Custom edD ; int) : Customer
+L oadCustomerByORMID (s2ssion : Om Persistert Session, Cugtomerd D : int) : Customer
+Ligt Custome B yQueryicondition | System String, orderBy : System String): customer. Custom er]
+List CustomerByQuery(session : Om PersistentSession, condition : System String, orderSy: System String): customer Custam..
+L oadCustomerByGuerylcondition | System . String, orderSy ; System Sting) : Customer
+L oadCustomerByQuerylsession : Orm PersigtentSession, condition : System String, orclerBy : System String): Customer
+CreateCustomer() : Custom er

Figure 19.33 - Class Diagram with Factory Class

From the above example, the CustomerFactory clggsosts the creation of Customer persistent objbetretrieval of
Customer records from the Customer table whilethstomer persistence class supports the updateéedeiibn of customer
record.

Creating a Persistent Object

An instance of a persistence class representedret the corresponding table, creating a pensigibject corresponds to
inserting a new record to the table.

In order to insert a new row to the database tatmelement the program with the following steps:

1. Create a new instance of the class by the faclagsc
2. Set the properties of the object by the persistetass.
3. Insert the object as a row to the database bydhsigtence class.

Table shows the method summary of the factory amdigtence classes to be used for inserting acaatabase.

Class Type Return Type Method Name Description
Factory Class Class CreateClass() Create amstanice of the class.
Persistence Class bool Save() Insert the obgeatrow to the database table.

Remark:

Table 19.16

1. Classshould be replaced by the name of the generatsisfance class.

Example:
public class|Customex||( public class [Customer Facto LY, {

SR, public static Customcz[] ListbyMaac (string
<<ORM Peragatiess private int _ CustomerID; CustomecHeme) |

private string Cusconeriane; sinbms )
_(wm“c;r::' Mupping privare double _ Address: Dependency | oeeeo
i st 500% privave steing _ ContactPhones efmmmmny public static Customer LosdCustomerByORIID (int

- private string _ ; | CustomerID) (
[-Address Strirg private ime CustomesID | P
. ertnctPlons - String SO e e || ket
Email - String thiz. _CustomerTh = walue:} public static Customer Createfustomss() |
get |

zeturn _CustomerID: )

]
pubiic bool Jave{) {

return nev Customer() ;

Figure 19.34 - Mapping with Factory Class
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From the above example, an ORM-Persistable objedehof Customer maps to an ORM-Persistable .NBFscWith
methods for setting the properties. An ORM-Perblstéactory class is generated with method fortimgaa new instance and;
and thus these methods allow inserting the instar@erow of the database table.

To insert a new Customer record to the table, Goustf the database, the following lines of codeutdh be implemented.

Customer customer = CustomerFactory.CreateCustomer( );
customer.CustomerID = 3;

customer.CustomerName = "Peter Chan"

customer.Address = "6C, Pert Court" ;

customer.Email = "peter.chan@gmail.com"

customer.Save();

After executing these lines of code, a row of rddsrinserted to the database table.

j An alternative way to create a new instance ofthss is using the new operator:
Class c = new Class();

From the above example, Customer customer = Cuskautry.CreateCustomer() can be replaced by Cstoastomer =
new Customer() to create a Customer object.

. Tahle: Customer
#

Custamer customer = CustemerFactory.CreateCustomer{); Customer | Customerame Address

customer.CustomerId = 3
customer . CustomerName = “Peter Chan®;
customar.hddress = "6C, Pert Court":
customer.Email = "pecer.chandgmail.com”; . Baler Ban

cugtomer.Saved ) ! ‘ { | 2 | Pater Chan | e I

Jog Cool

nl=[5

et e INSERT INTO CUSTOMER

0/R Mapping Layer

Figure 19.35 - Code for create records using factory class

Loading a Persistent Object

As an instance of a persistence class represeatoed of the corresponding table, a record retdefvom the table will be
stored as an object.

In order to retrieve a record from the databasketalou have to specify the condition for findidgtrecord. To retrieve a
record, implement the program with the followingst:

1. Specify the condition for searching the recordhmyfactory class.
2. Load the retrieved record to an object.

Table shows the method summary of the factory ¢tabe used for retrieving a record from database.

Clees | (R Method Name Description
Type Type
Factory Class LoadClassByORMID(DataType PrimaryKey) Retrl_eve a record matching with the specified value
Class of primary key.
Factory Class LoadClassByORMID(PersistentSession sessiorjRetrieve a record matching with the specified value
Class DataType PrimaryKey) of primary key and specified session.
. . . Retrieve the first record matching the user defingdd
Factory Class LoadClassByQuery(string condition, string condition while the matched records are ordered
Class orderBy) o .
specified attribute.
. . . Retrieve the first record matching the user defingdd
Factory Class LogdCIassByQuery(PerS|stentSe35|on SESSION: | - ondition and specified session while the matchgd
Class string condition, string orderBy) o .
records are ordered by a specified attribute.
Table 19.17
Remark:

1. Classshould be replaced by the name of the persistelass.

Example:
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public clesa[fustomec] public cless[Customes Factory]
“Oﬁgn""“"' privace int _| publ Customer
A privace string tHane: L cByORMID(int Customerib) |
< uestom oD : int Muppang privace double _ Addreas: Dependency .}
-Custom eiflam e - Sirng ‘ privace string _ ContaccPhone: sBeanaay public scatic Customer
Addiess: Sting private string _Esails ap— LosdCus tomec By0PMID(Persis cents easion easion,
. ortactPhane | Siring int CwstomerIl { & CuzcomecID) {
Email Sting se o)
this._ CustomerlD = value:) public scacic Customer
get { LoadCus comerByfuery(atring condition,atring
recuen _ CustometID: ) ordexFy) |
public scatic Cuscomer
public bool Save(} | LoadCuz comerByue ry(Perais entdession session,
...... ¥ atring condition, String orderBy) {
R | N (=11

Figure 19.36 - Mapping load methods in factory class

From the above example, an ORM-Persistable objedemCustomer maps to an ORM-Persistable .NETB chagactory
class is generated with methods for retrieving &chead record.

To retrieve a record from the Customer table, tiewing line of code should be implemented.
Loading an object by passing the value of primary &y:

Customer customer = CustomerFactory.LoadCustomerByO RMID(2);
Loading an object by specifying a user defined coritibn:

m

Customer customer = CustomerFactory.LoadCustomerByQ uery( "Customer.CustomerName="'Peter ,
"Customer.CustomerName" );

After executing the code, a matched row is retideared loaded to a Customer object.

Customer customer

SELECT * FROM CUSTOMER
= Cuatml‘rac2nry.l.oanlcustmrﬂymlb{2) : P -

- Table: Customer

“Cumtomer

CustomerlD | CustomerName

LustomerlD = 2
-Custoussrtiams = "Pater Pan”

1 Joe Cool
---------------------- 2 Peter Pan
3 Peter Chan

O/R Mapping Layer

Figure 19.37 - Code for load a records

Updating a Persistent Object

As a record can be retrieved from the table andddaas an instance of the persistence class,gattiew value to the
attribute by its setter method supports the updatecord.

In order to update a record, you have to firsiee# the row to be updated, and then set a nevevalthe property, finally
update to the database. To update the record, ingpiethe program with the following steps:

1. Retrieve a record from database table and load abjact by the factory class.
2. Set the updated value to the property of the olijgehe persistence class.
3. Save the updated record to the database by thistpers class.

Table shows the method summary of the persistdass to be used for updating a record.

Class Type Return Type Method Name Description
Persistence Class bool Save() Update the valdathbase.
Table 19.18
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Example:

public class Customer [
<<0RM Persigtable== s .

. private int _ CustomerID;
private string _ CustomerName;

FEVEELIED) ; Mapping private double Address;
-Custom efMame : String private string _ ContactPhone;
-Address : String private string _ Email;
-ContactPhone : String private int CustomerID [
-Email : String set {
this._ CustomerID = walue;}
get |

return _ CustomerID: }
i
public string CustomerName |
get |
this._ CustomerName = walue:}
get |
return _ CustomerMName; }

public bool Sawve() {
...... B

Figure 19.38 - Mapping save method

From the above example, an ORM-Persistable objedemCustomer maps to an ORM-Persistable .NETs daserated with
the methods for setting the properties and updatiagow.

To update a Customer record, the following linesaxfe should be implemented.

customer.CustomerName = "Peter Pang";
customer.Save();

After executing the above lines of code, the custoname is updated to "Peter Pang" in the database.

UPDATE CUSTOMER SET.
cugtomer . Custmeriame = "Peter Pang" : P
custemer.Save(y:  [ff=----- > B j

E = __j:% Table: Customer

CustomerlD | CustomerName

Joe Cool

1
I 2 | Peter Pang | I
R raccrn | |

O/R Mapping Layer

Figure 19.39 - Code for insert a record

Deleting a Persistent Object

As a record can be retrieved from the table andddao an object of the persistence class, thedexan be deleted by simply
using the delete method of the persistence class.

In order to delete a record, implement the progwati the following steps:

1. Retrieve a record from database table and load abjact by the factory class.
2. Delete the retrieved record by the persistencesclas

Table shows the method summary of the persistdass to be used for deleting a record from database

Class Type Return Type Method Name Description
Persistence Class bool Delete() Delete the pumstance.
Table 19.19
Example:
<<ORW Perssaies> public class Customer |

private int _ CustomerID:

_Custom enD : int private string _ CustomerName;

-Custom erilam e : String Mapping |

-Address : Sting public bool Delete() {
-CortactPhone: String | | ottt }

-Email : Sting | | ittt

Figure 19.40 - Mapping delete methods

From the above example, an ORM-Persistable objedeinCustomer maps to an ORM-Persistable .NET& ¢aserated with
the methods for deleting the specified record ftbendatabase.

To delete a Customer record, the following linesade should be implemented.
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Customer customer = CustomerFactory.LoadCustomerByO RMID(2);
customer.Delete();

>

After executing the above code, the specified eustarecord is deleted from the database.

DELETE FROM CUSTOMER

Customer CusSTomer ..__..— - -—._\‘
= CustomerFactory.LoadCustomerByORMID(2) ; . \

customer.Delete() : . j

- Table: Customer

CustomerlD | CustomerName | ...

1 Joe Coal

-—i‘—x Feter-far

3 Peter Chan

O/R Mapping Layer

Figure 19.41 - Code for delete record

Querying

It is well known that the database is enriched witbrmation. In some cases, information may baee¢d from the database
to assist another function of the application, saghetrieving the unit price of products for cédtimg the total amount for a
purchase order.

As the persistence factory class supports thesketriof records, using the methods of the facttagscan retrieve records
from the database according to the specified cimmdit

Loading a Collection of Persistent Objects

As the database table usually contains many recgodsmay want to query the tables by a specif@ttiion. The generated
factory class supports querying the database, #tehed records will be retrieved and loaded asbgrbarray.

In order to retrieve records from the table, youehto specify the condition for querying. To refiBsea number of records,
implement the program with the following steps:

1. Specify the condition for searching the recordhmyfactory class.
2. Load the retrieved records as an object array &yabtory class.

Table shows the method summary of the factory ¢tabs used for

Class | Return

Type Type Method Name Description

Factory Retrieve the records matched with the user defined

Class[] | ListClassByQuery(string condition, strioglerBy)

Class condition and ordered by a specified attribute.
. . . . Retrieve the records matched with the user defihed
Factory Class][] LlstC.IqssByQ_uery(PerS|stentSeSS|on session, Sit8Adition and specified session and ordered by p
Class condition, string orderBy) . '
specified attribute.
Table 19.20
Remark:

1. Classshould be replaced by the name of the persistelass.

Example:

«<ORM Partistables>
Customer

L estom eD : it Mapping

Custom elam e - Sting

Adchess: Sting

ContactPherse : Sting

Ema - Sing

ery{PersistentSession session,
on, ztring ordecdy) |

Figure 19.42 - Mapping list method in Factory

From the above example, an ORM-Persistable objedieinCustomer maps to an ORM-Persistable .NEDfaciass
generated with methods for retrieving records.
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To retrieve records from the Customer table, thieviong line of code should be implemented.

Customer[] customer = CustomerFactory.ListCustomerB

"Customer.CustomerName" );

yQuery( "Customer.CustomerName="Peter" ,

After executing the code, the matched rows aréeretd and loaded to an object array of Customer.

Customer []

CustomerFactory.ListCustomerByQuery
("Customer. CugtomerHame="Peter'", _..__

“Customer.C

cugtomer =

ustomerHame* ) ;
|

Customer

SELECT* FROM CUSTOMER
_____ > [ ")

=

Table: Customer

o

- j

sCustomer

CustomerlD [ CustomerName

[ Customes]D = 2
-Cuctomeriiame = "Peter Pan®

i Joe Cool

Peter Pan

rl2

"""""""""" 1] 3

Peter Chan

O/R Mapping Layer

Figure 19.43 - Retrieve a list of records by using Factory Class

Using ORM Qualifier

ORM Qualifier is an additional feature which alloysu to specify the extra data retrieval rules gfsam the system pre-
defined rules. The ORM Qualifier can be definediider to generate persistence code. Refer to Defi®RM Qualifierin the
Object Modelchapter for more information.

By defining the ORM Quialifier in a class, the fagtalass will be generated with additional dataiegtl methods, load and

list methods.
Table shows the method summary generated to theryadass by defining the ORM Quialifier.
Clees | RELm Method Name Description
Type Type
Factory o . Retrieve the first record that matches the spetifedue
Class Class LoadByORMQualifier(DataType attribute) with the attribute defined in the ORM Qualifier.
. . . Retrieve the first record that matches the spetifidue
Factory Class Load_ByORMQuahﬂer (_PersstentSessmn with the attribute defined in the ORM Qualifier and
Class session, DataType attribute) - .
specified session.
Factory . e . Retrieve the records matched that matches thefigub¢i
Class  |C1assll | ListBYORMQualifier (DataType attribute) |, 5116 with the attribute defined in the ORM Quaifi
. . . . Retrieve the records that match the specified vaitle
Factory | oasep  [HISIBYORMQualifier (PersistentSession o vvvinte defined in the ORM Qualifier and sfied
Class session, DataType attribute) )
session.
Table 19.21
Remark:
1. Classshould be replaced by the name of the persistelass.
2. ORMQualifier should be replaced by the Name defined in the QRMlifier.
3. DataType should be replaced by the data type of the ateildich associated with the ORM Qualifier.
4. attribute is the specified value to be used for queryingt#ixe.

Example:

<<ORM Peradatiess
Curstormes

[CusomedD - int
Cusomertiame - Siring
| Address - Sting
Contactfihone « Sring
| Emat: Sing

Mugping
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In the above example, a customer object modelfinetwith an ORM Qualifier named as Name and djiealiwith the
attribute, CustomerName.

To query the Customer table with the ORM Qualifreone of the two way

* By Load method

Customer customer = CustomerFactory.LoadByName( "Peter" );

After executing the code, the first occurrenceRéter” in the CustomerName column in the Custoatdetwill be
loaded to the object identified as customer.

SELECT * FROM CUSTOMER.
Customer custower el
= cust umerrﬁlum;—y.l.uauynme("pelervp':"b ———— >

—.
F— _,_,-J *- Table: Customer
TCustemer '1_ >

[CustormulD = 2 — Customerll | CustomerName

-Custometiame = "Peter Pan” i

Joe Cool

=12 Peter Pan

El Peter Chan

O/R Mapping Layer

Figure 19.45 - Code for load a record by qualifier

e By List method

Customer[] customer = CustomerFactory.listByName( "Peter" )

After executing the code, all rows which contairté#" in the CustomerName column in the Custontdetaill be
retrieved and stored in an array of Customer object

Customer([] gqustomer = =
customerFactory.ListByName{ Peter'); BELECT FRGM CUSTOMER

= j “*+ Table: Custamer

— CustomerlD | CustomerName

i Joe Cool

r 2 Peter Fan

------------------- A E Peter Chan

O/R Mapping Layer

Figure 19.46 - Codefor retrieve a list of record by qualifier

Using Criteria Class

When generating the persistence class for each @GRidistable class defined in the object modelctiieesponding criteria
class can also be generated. Criteria class ifparhglass which provides an additional way to #pdhe condition to retrieve
records from the database. Refer to Using Cri@lgsssection for more detailed information on how tedafy the conditions

to query the database by the criteria class.
You can get the retrieved records from the criteldss in one of the two ways:

* Use the retrieval methods of the criteria class.

For information on the retrieval methods providgdtte criteria class, refer to the description oading Retrieved
Recordssection.

» Use the retrieval by criteria methods of the fagidass.

Table shows the method summary generated to tiséstarce class to retrieve records from the caiteldss.

Clazs REL] Method Name Description
Type Type
Factory Class LoadClassByCriteria(ClassCriteria |Retrieve the single record that matches the seekifi
Class value) conditions applied to the criteria class.
Factory Class] ListClassByCriteria(ClassCriteria  |Retrieve the records that match the specified ¢mmai
Class value) applied to the criteria class.
Table 19.22
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Remark:
1. Classshould be replaced by the name of the persistelass.

Example:

public clmss|Customer)]{ public class [Dustemsrraccory]i

DR oA gatiess private int _ CustozerID: public Customer LoadfustoxecByCrirerin (string
ustomer 3 private string _ Customechome; CustonerHone] |

_Cu,mc°||:“ ity privace double _Addeesa: Depeadency Feinei)
i privace sceing _ ContactPhoner & ] T
Cudomeiome; Sting | s W privats seeing _ Fmail: W —— public Customer[] ListCustemerByCriteriafint
-Address - Sking priveee ine CustomeelD | CustexesDB) |
-ContactPhone : Sting Class Mo - e s oo | ] e 1
[Emml - Shing thiz, CustomerID « walue;) | | ...
ger { )

retuzn _CustemsrXD: )

public clsss CustomseCritsris ! AhacractORMCriteria]
private InciZExpression _CustomecID;
public IntiZExpression CastomerID §

Figure 19.47 - Mapping with Factory and Criteria Class

To retrieve records from the Criteria Class in ohthe two ways:

e By Load method

CustomerCriteria customerCriteria = new customerCriteria.CustomerName.Like( "%Peter%" );
Customer customer = CustomerFactory.LoadCustomerByC riteria(customerCriteria);

After executing the code, the first occurrenceRéter” in the CustomerName column in the Custoatdetwill be
loaded to the object identified as customer.

e By List method

CustomerCriteria customerCriteria = new CustomerCriteria.CustomerName.Like( "%Peter%" );
Customer[] customer = CustomerFactory.ListCustomerB yCriteria(customerCriteria);

After executing the code, all rows which contairté#" in the CustomerName column in the Custontdetaill be
retrieved and stored in an array of Customer object

Using POJO

Generating the persistence code with POJO, thésperse class will be generated only with the latiteés and a pair of getter
and setter methods for each attribute. As the giersie class is generated without the methodsatabedse manipulation, the
generated PersistentManager and PersistentSesséses are responsible for manipulating the da¢abas

By also generating the corresponding Data AccegsdD{DAO) class for each ORM-Persistable clasglathe defined
package of orm package, you are allowed to usgeherated DAO class as same as the DAO class geméram the DAO
persistent API. For information on using the DA@sd to manipulate the database, refer to the géiscrin Using DAO
section.

When using the DAO class generated with POJO pensi&PI, manipulate the database with the sam&igtent code of
DAO class generated with DAO persistent API by aeplg the DAO class with the DAO class inside tha package.

When using the DAO class generated with POJO pensi&PI, manipulate the database with the same
persistent code of DAO class generated with DAGip&nt API by replacing the DAO class with the DAO
class inside the orm package.
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The following class diagram shows the relationdfépveen the client program, persistent object,igterst session and
persistent manager.

Client creates / obtains / modifies PersistentObj ect

A

|

|

retrieves | persists 1

uses |
|

|

I

PersistentS ession
=] JIEHES manages +SEWU
hGetsession) | _____ - ___s ig:'fi:ﬁn
+L ()

Figure 19.48 - Relation between Client and POJO Classes

:, In the above class diagram, the PersistentObjéartsreo the ORM-Persistable class defined in thel

diagram.
Example:
Customer
-__CugtomeriD | int
.__Cugtomerhlame - System String PersistenS ession
. Address: System Stiing _ fetrieves/persists | o rmn
-__CantactPhone - System String ‘Delete()
<<CRM Persgable»> -__Emai - System Sting +Refreshi)
Customer +ToSting]}: System String dliomc)

L Custom eifD - int G et C value- int)  System \Void

Custom estdam 2 | String d -get_CustomeriD() - int f:\

-Address  Sting +get_ORMID() : int !

-ContactPhone ; String +set_Customerbame(value : System String) : System Void |

-Email ; String +get_Customeriamel): System String manages |
+5et_Addre ssivalue : System Sting) : System Vold :
+aet_Address(); System Sting I
+zet_ContactPhone(value : Sydtem String): System Void \
+gel_ContactPhone() ; Sysem Sting -
+set E mailivalue - System String): System Void
+get_Email() - System String

Figure 19.49 - Class Diagram with POJO

From the above example, the Customer persistenss i generated with only the getter and setténade for each attribute
while the Customer persistent object is managethéygenerated PersistentManager and Persisterdfessi

Creating a Persistent Object

As a persistence class represents a table, amdastd a persistence class represents a recong abtresponding table.
Creating a persistent object represents a creafiaew record. With the support of the Persistentdiger class, the newly
created object can be saved as a new record tathbase.

In order to insert a new row to the database tatmelement the program with the following steps:

1. Create a new instance of the class by using theop@nator.
2. Set the properties of the object by the persistetass.
3. Insert the object as a row to the database byehgfentSession class.

Table shows the method summary of the PersistesitBeslass to be used for inserting a row of databa

Class Type Return Type Method Name Description
PersistentSession Class Serializable Save(Olghaot) Insert the object as a row to the datatzdsle.
Tablel9.23
Remark:

1. Object represents the newly created instance of thegtensie class to be added to the database.
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<<ORM Persisabie>> & o e
public eless[Cuscomee |y public class[Pecsistentsession|(
Clens puc seslimeslt | e Lotzmemeiioenn]
[Eodomend it Maniog private int _ CustomeriD: Dependency public void Save(Object arg) (
|Custom erblame - String private string _ CustomerName; elnasan | [
Laderess Sting private double _ Address; S ——— public Query CresteQuery{string acg) (
[ ortactPhons - Si private string _ ContactPhone: oy
ol private string _Email; public void Update(Obiect arg) |
e i private int CustomerID | Fera
26t | public void Delete [Object arg) |
this._ CustomeriD = waluez) | | aeiess )
gac - e cEe ] e
Eeturn _ CustomerID: | }
)
...... } ~
. s
i
) | |Dependsncy
]
public class Shoppuul:‘acl‘.ver.sls:enu(ma;;ex[-. PersistencManager |
public static Pecaistentlanager Inatonce{) {
siaven
public Fersiscenc3ession GerSession(] |
)

Figure 19.50 - Mapping with POJO

From the above example, an ORM-Persistable objedetrof Customer maps to an ORM-Persistable clétbsanpair of
getter and setter methods for each attributes. WatPersistentManager class, the PersistentSesisject can assist in
inserting the instance as a row of the databade.tab

To insert a new Customer record to the table, Gustmf the database, the following lines of codeusth be implemented.

Customer customer = new Customer();

customer.CustomerID = 3;

customer.CustomerName = "Peter Chan" ;

customer.Address = "6C, Pert Court" ;

customer.Email = "peter.chan@gmail.com” ;
orm.ShoppingCartPersistentManager.Instance().GetSes sion().Save(customer);

After executing these lines of code, a row of rdderinserted to the database table.

- , Table: Customer

B b
fustomer customer = new Cuatomer () : — Icnuslnmm CustomerName Address
custower . CustomerID = 3; E _‘ﬁ'
customer.CustemerName = "Peter Chan'; F— "j 1 Joe Cool
custawer, Address = "6C, Pert Cours™: S
customer.Email = "peter.chanfgmail.com'; " 2 g Peter Pan
orm. ShoppingCartPersistentanager . Instance (} . GetSessiand ) ! (1] 3 | PeterChan BC |
Save{customer) : 3

INSERT INTO CUSTOMER
OR Mapping Layer

Figure 19.51 - Code for add a record with using POJO

Loading a Persistent Object

As an instance of a persistence class represeat®ed of a table, a record retrieved from thedatill be stored as an object.
By specifying the query-like condition to the PstsntManager class, records can be retrieved frendatabase.

To retrieve a record, simply get the session bgiBEntManager class and retrieve the records faying the condition for
guery to the PersistentSession object and speaxi@ttirn a single unique record.

Table shows the method summary of the PersistesitBeslass to be used for managing the retrievadodrds

Return o
Class Type Method Name Description
Type
PersistentSession Quer CreateQuery(string [Retrieve the records matched with the user defaoedlition and
Class y arg) ordered by a specified attribute.
Table 19.24
Example:
<<ORM Peragabier> publie class|Customer|( public class|PersistentSession |
e Asiae private int SOwsomectn: Dependency | prblic void Save(Object aco) |
[custon etiame : St Peivats doible —Aadeess: SRR | it Ghery ceestaguery(sceing axg) (
judckeax, Sing privace string Contacthbhone: | | ...l }
ContectPhane | String private string _ Emeil; public woid Update(Obiect arg) |
FEmaii : Sting peivate int CustomecID | reeen |
et [ public woid Deleteiibject arg) (
thiz._ CustomerID = walue;) | [ ... )
get [ -
return _ CustomerID: } }
L } I‘/\"
y iDependency

public class|sSnoppingCartfersiscentManager|: Persiscentdansger |

public static PerszistentManoger Instancel) {

public PersistencSession GerSession() |

!

Figure 19.52 - Mapping for create query
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From the above example, an ORM-Persistable objedemCustomer maps to an ORM-Persistable classanmitair of getter
and setter methods for each attribute. The Pengidtmager class gets the PersistentSession obifgch Welps to query the
database by specifying a user defined condition.

To retrieve a record from the Customer table, tiewing line of code should be implemented.

Loading an object by specifying a user defined coritibn with a passing value typed as "int":

Customer customer = (Customer)

orm.ShoppingCartPersistentManager.Instance().GetSes sion().CreateQuery( "From Customer as C
where C.CustomerID = 2" ).UniqueResult();

Loading an object by specifying a user defined coriibn with a passing value typed as "String":

Customer customer = (Customer)

orm.ShoppingCartPersistentManager.Instance().GetSes sion().CreateQuery( "From Customer as C
where C.CustomerName = 'Peter Pan™ ).UniqueResult();

After executing the code, a matched row is retideaed loaded to a Customer object.

Customer customer = (Custemer) [SELECT * FROM CUSTOMER...
orm. ShoppingCartPersistentiManager . Instance( ) . i =
GetSession().Createguery(“From Customer B
as € where C.CustomerID - 2°}, E— ');
UnigueResult() : o ﬁﬂ
: '~ 4 - Table: Customer
— —
[ CustameslD = 2 ——
e e CustomerlD | CustomerName
1 Joz Cool
---------------------- 2 Peter Pan
3 Peter Chan

O/R Mapping Layer

Figure 19.53 - Code for load a record by query

Updating a Persistent Object

As a record can be retrieved from the database &l loaded as an instance of the persistencg ojadating a record can be
achieved by setting a new value to the attributésgetter method and saving the new value talthabase.

In order to update a record, you have to retriéeerow which will be updated, and then set a nelwevto the property, finally
update the database record. To update the recopternent the program with the following steps:

1. Retrieve a record from database table and load abjact by the PersistentManager class.
2. Set the updated value to the property of the olijgc¢he persistence class.
3. Save the updated record to the database by thisteatdanager class.

Table shows the method summary of the PersistesitBeslass to be used for updating a record.

Class Type Return Type Method Name Description
PersistentSession Class void Update(Object arg) [Update the value to database.
Table 19.25

Remark:

1. Object represents the instance of the persistence ddss tpdated to the corresponding database record.

Example:
—<ORM Peramaiess public class[Customer]( public class[Persistenciession |(
Coserer | | eesees AU T e
S Mapping private int _CustomeriD: Dependsncy public void Save(0bject arg) |
” private atzing _ CustomecWame: & \ )
Custom eitlam e : String private double _ Address: .. Ju—— public Query Creavefueryistring aeg) |
Address: Sting privets string _ ContactPhone:r | | ... }
CortactPhone | String private string _ Email; public void Update(0bject azg) {
Email : Stiing private int CustomecID | )

st [ public void Delece(Object srg) (
this. CustomerIl = waluez) | | seeess )

g {0 L ] e
cetuzn _ CustomerID: ) ¥

Diependincy

public class[ShoppingCarcPersistentienager|: PersistentMansger (

public static PeraistentManager Inatance() {

Figure 19.54 - Mapping for update record
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From the above example, an ORM-Persistable objedeimCustomer maps to an ORM-Persistable classanmitair of getter
and setter methods for each attributes. The Pensidanager class gets the PersistentSession eljéadt helps to save the
updated record to database.

To update a Customer record, the following lineade should be implemented.

customer.CustomerName = "Peter Pang"
orm.ShoppingCartPersistentManager.Instance().GetSes sion().Update(customer);

After executing the above lines of code, the custoname is updated to "Peter Pang" in the database.

UPDATE CUSTOMER SET.
cugtemer . setCustmerfame = *Peter Pang®; .
orm. ShoppingCartPersistentManager . Instance | \

GetSession() .Update(custemer) ; | 4 -j

I~ _ 1 _:‘}}"'- Table: Customer

CustomerlD | CustomerName

Joe Cool

1
I 2 | Peter Pang | I
R rawrcrm | I

O/R Mapping Layer

Figure 19.55 - Code for update record

Deleting a Persistent Object

As a record can be retrieved from the table andddaas an object of the persistence class, thedeem be deleted with the
help of the PersistentManager class.

In order to delete a record, implement the progwati the following steps:

1. Retrieve a record from database table and load abjact by the PersistentManager class.
2. Delete the retrieved record by the PersistentManeigss.

Table shows the method summary of the PersistesitBeslass to be used for deleting a record frotaluese.

Class Type Return Type Method Name Description
PersistentSession Class void Delete(Object arg) Delete the current instance.
Table 19.26

Remark:

1. Object represents the instance of the persistence atesssponding to a record that will be deleted ftbm
database.

Example:

< OFM Pérgeiabtass public :lassl(‘us:one: [} public class{PersistentBessien i
Cusormes | | e e
[ Cudtem =D 1 Mupping ;::C:E :’:fiﬁc“"’f“'“”"
Custom etlame . Srng privte doble
il it private ace
-Gt ne . Sting private ste
Email - Sting PEAvate int i )
et | punlic woid Delece(Object arg) |
this._ CustomerID = value:) Y

public wold Save{Oblect axg) {

punls ery CresteQuerystring arg) |

i vold Updars(Object ary)

retuen _Cuscowse i ) !

...... ] e
.
l
| | Dependency
-]

pblic cless|Shoppingtaetiecsiscenclanagec]: FeesistencHanager |

public stavic FersiscencHanager Insvance() |
]

pxisrentiession Gerdession() |

Figure 19.56 - Mapping for delete record

From the above example, an ORM-Persistable objedemCustomer maps to an ORM-Persistable classanmitair of getter
and setter methods for each attributes. The Pensidanager class gets the PersistentSession oljédt helps to delete the
record from database.

To delete a Customer record, the following lineode should be implemented.

Customer customer = (Customer)

orm.ShoppingCartPersistentManager.Instance().GetSes sion().CreateQuery( "From Customer as C
where C.CustomerID = 2" ).UniqueResult();
orm.ShoppingCartPersistentManager.Instance().GetSes sion().Delete(customer);
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After executing the above lines of code, the spetti€ustomer record is deleted from the database.

Customer customer = (Costomer)

orm. ShoppingCartPersistentManager . Instance( ) .
GetSession() . CreateQuery("From Customer e
ag ¢ where C.CustomerID = 2°). sl ,,d
UniqueResult() ; K s

DELETE FROM CUSTOMER

orm. ShoppingCartPersigtentdanayer . Ingtance | ) .
GetSession() . Delete{customer) ;

g‘k' * Table: Customer

e -

N CustomerlD | CustomerName

1L e i pmm sl 1 Joe Cool
=

3 Peter Chan

/R Mapping Layer

Figure 19.57 - Code for delete record

Querying
It is well known that the database is enriched witbrmation. In some cases, information may baeetd from the database

to assist another function of the application, saghetrieving the unit price of products for cédtimg the total amount for a
purchase order.

As the persistence class is not capable of retigreécords from the database, the PersistentMaicéags makes use of the
PersistentSession object to retrieve records ftmrdatabase.

Loading a Collection of Persistent Objects

As the database table usually contains many recgodsmay want to query the tables by a specifmttition. The
PersistentManager and PersistentSession suppenging the database, the matched records will ieved and loaded to a
list of objects.

In order to retrieve records from the table, singy the session by PersistentManager class anelveethe records by
defining the query condition to the PersistentResebject and specify to return a list of matchecbrds.

Table shows the method summary of the PersistesitBeslass to be used for managing the retrievadodrds.

Return o
Class Type Type Method Name Description
PersistentSession Quer CreateQuery(string [Retrieve the records matched with the user defaoedlition and
Class y arg) ordered by a specified attribute.
Table 19.27

Example:
=« ORM Pergstabless publie L'lasslruslmmzi: public class|Persistenclession |(
,:m:;:m:: Mapping g:::r::f :Bzm_gcusmsﬁle;;"“e: ,E\EET‘?’:CX' Dubuc \4‘01\‘1 Save(Object acg) [
i;.f:ﬂ:’”m: IS e T i wkish e eanebpsmsi e i |
é:‘m Sinr:: ring :::::E: 1’:??::;:::;;;- public vol‘i Update (Object arg) |

28t [ | public :,'0_\,:, Delete(Dbject arg) |

thiz._ CustomerIl = walue;) | [ ... )
gec - ] seeees
teturn _ CustomerID: ) }

¥
| Dependency
1

public class[ShoppingCarcPersistentMenager|: PersistentManager |

public static PersistentMonager Instance() |

Figure 19.58 - Mapping create query methods

From the above example, an ORM-Persistable objedeimCustomer maps to an ORM-Persistable classrgtud with a pair
of getter and setter methods for each attribute. HérsistentManager class gets the PersistentSedgect which helps to
query the database by giving a user defined camditi

To retrieve records from the Customer table, tiieviong line of code should be implemented.
Loading objects by specifying a user defined condin with a passing value typed as "String":

List customers = orm.ShoppingCartPersistentManager. Instance().GetSession().CreateQuery( "From
Customer as C where C.CustomerName like '%Peter™ ).List();
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After executing the code, the matched rows aréeretd and loaded to a list containing the Custoobgects.

List customers =

orm. ShoppingCartPersistentManager . Instance( ) .
GetSession ). Createfuery{ From Customer as C _.
where €.Customerfame like '9P

eterd' ") . Listi):

Cuntemer

Custormer

Customer(D = 2
“Customsrtame = “Petex Pan®

,,,,,,,,,,,,,

O/R Mapping Layer

SELECT * FROM CUSTOMER...

| _j} Table: Customer

CustomerlD

CustomerName

1

Joa Cool

2

Peter Pan

Peter Chan

Figure 19.59 - Code for retrieve a list of records

Using DAO

Generating the persistence code with data accgsstg®AO), not only the persistence class willdemerated, but also the
corresponding DAO class for each ORM-Persistatdec|

The generated persistence class using DAO persisRins as same as that using POJO; that is, éhgigtence class contains
attributes and a pair of getter and setter metfmdsach attribute only. Instead of using the fstesice class to manipulate the
database, the DAO class supports creating a neanices for the addition of a new record to the dadaband retrieving

record(s) from the database, updating and del#tiegecords.

The following class diagram shows the relationdig@pveen the client program, persistent object aA® Bbject.

creates / retrisves / persists

PersistentObject

N

PersistentObjectD AD
+CreateP ersigentObjech()
+L oadP ersistentOhjectByDRMID(
+L oadP ersistentOhbjectByQ uery()
[+ListPersigertObjedByQueryl)

obtains / modifies

uses

+Save()
+Deleta()
+R efreshi)

Figure 19.60 - Class Diagram for DAO

In the above class diagram, the PersistentObjéatsréo the ORM-Persistable class defined in tasxtiagram while the
PersistentObjectDAO refers to the generated DAGsctd the ORM-Persistable class. For example, trednerDAO class
persists with the Customer persistent object aadi#ttabase.
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Example:

==0RM Persistable==>
Customer
-Custom enD : int
-Custom erflam & : String
-Address: String
-C ontactP hone @ String
-Ermail : Sting

o

- CustomerlD : int

-__ CustomerMame : System String
-__Address: System Sting

- ContactPhone : System .String
-__Email : System String

Generates

+ToString(): System String

-set_Customer|Divalue : int) : System .V oid
~get_Customerl D) . int

+get_ORMID() : int

+set_CustomerName(value : System String) : System Void
+get_CustomerName(): System String
+zet_Addressivalue : System Stiing) | System Void
+get_Address(): System Sting
+set_ContactPhone(value : System String) : System Void
+get_ContactPhone() : System String

+set_Email(value : System String) : System Moid
+get_Email(} : System String

creates / retrieves | persists

e
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C AD

+L oadCustomerByORMID (Custom edD : int) : Customer

+L oadCustomerByORMID (session : O PersistentSession, Customer D ;@ int) : Customer

+Ligt CustomerB yQuerycondition : System String, orderBy : System String): customer.Custom er]
+Ligt CustomerByQuerys=ssion : Om PersistentSession, condition : System String, ordeBy: System String): customer Customer]
[+ oadCustomerByGuerycondition : System String, ordeBy : System String) : Customer
+LoadCugtomerByQuery(session | Orm PersigtentSession, condition | System String, orderBy | System Stiing) : Customer
+CreateCustomer() | Customer

+Save(customer; Customer) : System Boolean
+Delete(customer : Customer): System .Boolean
+Refreshicustomer : Customer): System Boolsan

Figure 19.61 - Class Diagram for using DAO

From the above example, the CustomerDAO class stgpthe creation of Customer persistent objectreeval of
Customer records from the Customer table whilethstomer persistence class supports the updateéedeiibn of customer

record.

Creating a Persistent Object

An instance of a persistence class representedret the corresponding table, creating a pensigibject supports the
addition of new record to the table.

In order to add a new row to the database tablgleiment the program with the following steps:

1. Create a new instance of the class by the DAO .class
2. Set the properties of the object by the persistetass.

3. Insert the object as a row to the database by #@ Elass.

Table shows the method summary of the DAO claggtosed for inserting a new row in database

Class Type Return Type Method Name Description
DAO Class Class CreateClass() Create a newnicistaf the class.
DAO Class bool Save(Object value) Insert theeob@s a row to the database table.
Table 19.28
Remark:

1. Classshould be replaced by the name of the generatsisfance class.

Example:

<<ORM Perastable=>
Customes

[ CestomenD -

- ustom estiam &:- Shing

Addrass | Sting

C ontactPhons - Siing

Email - Sting

Mapping

public closs [Customec](

private double _ Addr
private steing _ ComtaceFhone s
private steing _ Email;
private int CustomerID |
et |
this, _Customerld =
CustomerIls )

public class [CuscomerDAD]

cemurn nev Customer(); )

----- )

ym———

waluez} )

public static Cuscomer CreatsCuscomer() |
public statie hool Fave[Customer Customer) |

public seatic bool Delete{Customer Customer)

Figure 19.62 - Mapping with DAO

From the above example, an ORM-Persistable objedehof Customer maps to an ORM-Persistable lagsmwethods for
setting the properties. An ORM-Persistable DAO sliagyenerated supporting the creation of perdistgject and adding it
into the database.
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To add a new Customer record to the table, Custofithe database, the following lines of code stidod implemented.

Customer customer = CustomerDAO.CreateCustomer();
customer.CustomerlD = 3;

customer.CustomerName = "Peter Chan" ;
customer.Address = "6C, Pert Court"
customer.Email = "peter.chan@gmail.com” ;

CustomerDAO.Save(customer);

After executing these lines of code, a row of rdderinserted to the database table.

:, An alternative way to create a new instance ottass is using the new operator:
Class c = new Class();

From the above example, Customer customer = Cusibii@ CreateCustomer() can be replaced by Custoospmer =
new Customer() to create a Customer object.

. Table: Customer
.

Customer customer = CustomerDAO.CreateCustomer() : | - j i Customer | CustomerName Address

customer , CustomerID = 3; l = )f L

eu ar, CustomerName = "Pacer Chan": L ) 1 Joe Cool

customer  hddress = "6C, Pert Court": W

customer.Email = "peter.chanfgmail.com': 2 Peter Pan ’

CustomerbAl. Save{ Custamer) : 4 < }I 3 | Eeter Chan BC I
R S INSERT INTO CUSTOMER

O/R Mapping Layer

Figure 19.63 - Code for create records by using DAO

Loading a Persistent Object

As an instance of a persistence class represeat®ed of the table, a record retrieved from theetavill be stored as an
object.

In order to retrieve a record from the databasketalou have to specify the condition for findifgtrecord. To retrieve a
record, implement the program with the followingpst:

1. Specify the condition for searching the recordhi®yDAO class.
2. Load the retrieved record to an object.

Table shows the method summary of the DAO clagetosed for retrieving record from database.

Clzes | Rem Method Name Description
Type | Type
DAO Class LoadClassByORMID(DataType PrimaryKey) Rgtr|eve a record matching with the specified valtie
Class primary key.
DAO LoadClassByORMID(PersistentSession sessionfRetrieve a record matching with the specified valfie
Class . . o :
Class DataType PrimaryKey) primary key and specified session.
. . . Retrieve the first record matching the user defined
DAG Class LoadClassByQuery(string condition, string condition while the matched records are ordered Ry
Class orderBy) o .
specified attribute.
: . . Retrieve the first record matching the user defined
DAG Class LogdCIassI_3_yQuery(Per5|stentSessmn SESSION. | - ndition and specified session while the matched
Class string condition, string orderBy) o :
records are ordered by a specified attribute.
Table 19.29
Remark:

1. Classshould be replaced by the name of the persistelass.
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Example:

<A Praables
Cuistomes

[ExstomenD - vt Magping
Gusgam ertiome | Swng
Lckress . Sting
ContactPhens: Sung
Emad: Sting

et o PersistentSession sezsion,

stomer
L) yQuery{PersiatentSession seszion,
...... g condition, string ordasBy) |

Figure 19.64 - Mapping load and list methodsin DAO

From the above example, an ORM-Persistable objedemCustomer maps to an ORM-Persistable .NEBcR®AO class
for the customer class is generated with methodeetdeving a matched record.

To retrieve a record from the Customer table, tiewing line of code should be implemented.
Loading an object by passing the value of primary &y:

Customer customer = CustomerDAO.LoadCustomerByORMID (2);
Loading an object by specifying a user defined coritibn:

Customer customer = CustomerDAO.LoadCustomerByQuery ( "Customer.CustomerName="'Peter™
"Customer.CustomerName" );

After executing the code, a matched row is retideared loaded to a Customer object.

Customer custower
= CustomerbAlJLoadCustome rByORMTD {2} ;

SELECT * FROM CUSTOMER

-

>+ Tabie: Customer

CustomerD | CustomerName

1 Joe Cool
-12 Pater Pan

3 Pater Chan

O/R Mapping Layer

Figure 19.65 - Code for load a records from database

Updating a Persistent Object

The DAO class not only supports the retrieval abréd, but also the update on the record with tisestce of the setter
method of the persistence class.

In order to update a record, you have to retribeerow to be updated first, and then set a neweviauhe property, and
finally save the updated record to the databaseipBate the record, implement the program withfdlewing steps:

1. Retrieve a record from database table and load abjact by the DAO class.
2. Set the updated value to the property of the olijgehe persistence class.
3. Save the updated record to the database by the dsss.

Table shows the method summary of the DAO claggtosed for updating a record.

Class Type Return Type Method Name Description
DAO Class bool Save(Object value) Update thee&d database.
Table 19.30
Remark:

1. Object represents the instance of the persistence ddss tipdated to the corresponding database record.

Example:

publ ( public class [CustomecDA0] {

<<ORM Permsaiens tower CresteCustomes(] [
Customes omex ()

bopl Save(Customer Customer) |

€ sstom eet0 - int Mappmg 2 double _ Address;
e atring _ ConcactPhonmer

ring _Tamil
i

public sracic bool Delece(Customer Customer) (

Figure 19.66 - Mapping for update record
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From the above example, an ORM-Persistable objedemCustomer maps to an ORM-Persistable .NETB aldih a pair of
getter and setter methods for each attributes géherated DAO class provides method for updatiagéeiord.

To update a Customer record, the following linesaxfe should be implemented.

customer.CustomerName = "Peter Pang"
CustomerDAO.Save(customer);

After executing the above lines of code, the custoname is updated to "Peter Pang" in the database.

UPDATE CUSTOMER SET.
cugtomer . Custmeriame = "Peter Pang" T
CustomerDAO. Save{customeri:  ||{fir---- -
: , 4

oo i N _:‘j}"'- Table: Customer

— CustomerlD | CustomerName ‘ I
1 | Joa Cool ‘ |
ZI 2 | Peter Fang ‘ I
b AT |

O/R Mapping Layer

Figure 19.67 - Code for update record

Deleting a Persistent Object

The DAO class also supports deleting a record fterdatabase. In order to delete a record, impletherprogram with the
following steps:

1. Retrieve a record from database table and load abjact by the DAO class.
2. Delete the retrieved record by the DAO class.

Table shows the method summary of the DAO clagetosed for deleting a record from database.

Class Type Return Type Method Name Description
DAO Class bool Delete(Class value) Delete thweeru instance.
Table 19.31
Remark:

1. Classshould be replaced by the name of the persistelass.

Example:

public cless[Custamer i public class(CustomecDa0]{

stomer CresteCuscoser() |
({E]

<<ORM Pergatiens

Custorme
[CustemeD vt Magging
|[-Custom aitiam & - Sng
Haddress: Sting
Lertacthone - Sting
| Email: Stiing

e int _Custome
serify _Cust er

stomer) |

______

v e
T T—— publi © book Delete(Customez Customez) |

CustonerID = value:} }

get

retuEn _CustomsrID: |

Figure 19.68 - Mapping for delete record

From the above example, an ORM-Persistable objedeinCustomer maps to an ORM-Persistable .NET& gaserated with
the methods for deleting the specified record ftbendatabase.

To delete a Customer record, the following linesade should be implemented.

Customer customer = CustomerDAO.LoadCustomerByORMID (2);
customer.Delete();

After executing the above code, the specified custarecord is deleted from the database.

DELETE FROM CUSTOMER
Customer customer Pt
= CustomerDAD.LoadCustomerByORMID(2) :  [|||l|F=--=" . )
CustomerDAD . Belete{ customer) ; { = g

‘L-__ __;j- Table: Customer

CustomerlD | CustomerName | ...

1 Joe Cool

vy
s N
3 Peter Chan

0/R Mapping Layer

Figure 19.69 - Code for delete record by using DAO
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Querying

It is well known that the database is enriched witbrmation. In some cases, information may beee¢d from the database
to assist another function of the application, sashetrieving the unit price of products for cédtimg the total amount for a
purchase order.

As the DAO class is capable of querying the databasords can be retrieved by specifying the b&agacondition.

Loading a Collection of Persistent Objects

As the database table usually contains many recgodsmay want to query the tables by a specif@mtidion. The generated
DAO class supports querying the database, the matetcords will be retrieved and loaded as an objeay.

In order to retrieve records from the table, youeht specify the condition for querying. To refigea number of records,
implement the program with the following steps:

1. Specify the condition for searching the recordh®yDAO class.
2. Load the retrieved records as an object array DO class.

Table shows the method summary of the DAO clag®tosed for retrieving record from database table

Class | Return

Type | Type Method Name Description

1%
o

DAO Class] ListClassByQuery(string condition, stringlerBy) Retrieve the records matched with the user defin

Class condition and ordered by a specified attribute.
. . . . Retrieve the records matched with the user defingd
DAG Class][] LlstC_IgssByQuery(Per5|stentSeSS|on session, Str(':%g'ndition and specified session and ordered by a
Class condition, string orderBy) o .
specified attribute.
Table 19.32
Remark:

1. Class should be replaced by the name of the pemnsisiclass.

<O Peragotler= public class|CuscomerDad Ji
=

e z May Deptndenc public atatic Cuscomer([]

Custon D FFing Py ListOus TonerByuery (aTring condition, steing
Custom srtiom e | Sting LEosa=l oxdecBy) |
L adivess , Sting S

sntnctPhone © Sting public static Customer[]

Ema ; Sting LizcCus comerByQue ry (Perzia tentSeasion seagion,

tring condition, string orderBy) |
)
)

Figure 19.70 - Mapping for list method in DAO

From the above example, an ORM-Persistable objedeinCustomer maps to an ORM-Persistable .NETBcEse DAO
class for the customer is generated with methodeetaeving records.

To retrieve records from the Customer table, tiewiong line of code should be implemented.

Customer[] customer = CustomerDAO.ListCustomerByQue ry( "Customer.CustomerName='Peter" ,
"Customer.CustomerName" );

After executing the code, the matched rows aréeretd and loaded to an object array of Customer.

Customer[] cugtomer = "
('ustnma)‘])lul.L?gtt‘uslmﬂ!yquaryi SELECT F_R?.M.CL’.ISTDMER

]
. Cugtmner.(.'ugqmervm: ‘Peter'", o —pllllIF----- [ A
“Customer. CustomerHame*) ;

-___ _,j' Table: Customer

“Customer o _,’j
“Cwatemer - CustomeriD [ CustomerName

[ Customes]D = 2 1

Cutome:Hama = “Feter Pan® 4o Cond

| r 2 Peter Pan
------------------------------------------ il E Peter Chan
O/R Mapping Layer

Figure 19.71 - Codefor retrieve a list of records by using DAO
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Using ORM Qualifier

ORM Qualifier is an additional feature which alloy@u to specify the extra data retrieval rules afram the system pre-
defined rules. The ORM Qualifier can be definediider to generate persistence code. Refer to Defi®RM Qualifierin the
Object Modelchapter for more information.

By defining the ORM Qualifier in a class, the pstashce DAO class will be generated with additiateth retrieval methods,
load and list methods.

Table shows the method summary generated to the 8&€3 by defining the ORM Quialifier.

s | e Method Name Description
Type | Type
DAO e . Retrieve the first record that matches the spetifiue
Class Class LoadByORMQualifier(DataType attribute) with the attribute defined in the ORM Qualifier.
. . . Retrieve the first record that matches the spetifidue
DAO Class Load_ByORMQuahﬂer (_PersstentSessmn with the attribute defined in the ORM Qualifier and
Class session, DataType attribute) o .
specified session.
DAO , e , Retrieve the records matched that matches thefigaeci
Class |C1assll | ListByORMQualifier (DataType attribute) |\ o' ith the attribute defined in the ORM Quiaifi
. o . . Retrieve the records that match the specified vaitie
DAG Class][] LlstB_yORMQuallﬁer (P_er5|stentSeSS|0n the attribute defined in the ORM Quialifier and sfied
Class session, DataType attribute) )
session.
Table 19.33
Remark:
1. Classshould be replaced by the name of the persistelass.
2. ORMQualifier should be replaced by the Name defined in the QRMlifier.
3. DataType should be replaced by the data type of the ateildich associated with the ORM Qualifier.
4. attribute is the specified value to be used for queryingt#ixe.
Example:

public clsss[CustomecDhO](

statie Customer( ] ListByNane|string CustonerHane) |

<<ORM Perggobbe=r
Curstomes
[CuemeiD v Mopping

Figure 19.72 - Mapping load and list methods for qualifier

In the above example, a customer object modelfinetwith an ORM Qualifier named as Name and diealiwith the
attribute, CustomerName.

To query the Customer table with the ORM Qualifreone of the two way

* By Load method

Customer customer = CustomerDAO.LoadByName( "Peter" );

After executing the code, the first occurrenceRéter” in the CustomerName column in the Custoatdetwill be loaded to
the object identified as customer.

SELECT " FROM CUSTOMER.
CuSTomEr Customer T
= customerodd. LoanByiame ("Peterv); ~=--=-M|||||t---- >4
| —
.
i\- 2 __/'é "= Table: Customer

Custemer =
[-CustommiD = 2 CustomerlD | CustomerName
[-Cuctomertame = "Peter Pan"

| Joe Cool

1z Peter Pan
3 Peter Chan

_________________________________

O/R Mapping Layer

Figure 19.73 - Code for loading a records by qualifier
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e By List method

Customer[] customer = CustomerDAO.ListByName( "Peter" );

After executing the code, all rows which contairté#t" in the CustomerName column in the Customdetwill be retrieved
and stored in an array of Customer object.

Customer[] gustomer = .
CustmanD?LlsLHyName{"[’el.er") : SELECT FF:OMCUSTDMER
H SR 111 » >
; e 7_} Table: Customer
| e L —

; — CustomerlD | CustomerName

I Customer

' -CustomerD = =

; Customertlams = “Pater Pan” 1 Jog Cool

i _{ 2 Patar Pan
L] 3 Peter Chan

0/R Mapping Layer

Figure 19.74 - Code for retrieving a list of record by qualifier

Using Criteria Class

When generating the persistence class for each ®Ridistable class defined in the object modelctineesponding criteria
class can also be generated. Criteria class ifparhglass which provides an additional way to #pdhe condition to retrieve
records from the database. Refer to Using Critelésssection for more detailed information on how teafy the conditions
to query the database by the criteria class.

You can get the retrieved records from the criteldass in one of the two ways:
» Use the retrieval methods of the criteria class.

For information on the retrieval methods providgdhe criteria class, refer to the description ofting Retrieved
Recordssection.

» Use the retrieval by criteria methods of the DA@ssl

Table shows the method summary generated to tisésparce class to retrieve records from the caitelass.

(GlEEe ARG Method Name Description
Type Type
Factory LoadClassByCriteria(ClassCriteria |Retrieve the single record that matches the seekifi
Class o . L
Class value) conditions applied to the criteria class.
Factory ListClassByCriteria(ClassCriteria  |Retrieve the records that match the specified ¢mmi
Class|[] . o
Class value) applied to the criteria class.
Table 19.34
Remark:

1. Classshould be replaced by the name of the persistelass.

public class|[Customer]( public claza|CuscomerDAd ||
<<OR Paradaties private int _ CuscomecD: public Customer LoadfustomerByCriteria (atting
Crratomer Generati private atring _ CustomerNeme: Custome rNane) |
P private double _?GGzEQS;h Dependency iy
& ot 5 private steing _ ContactPhone; P o | sedais B
Bz i with Criteria private atring _ Email: T — public Cuscomer{] ListCustomerSylriteriaiint
pRETERE g private int CustomerID | CustomerID)
ComsetPhore String | Class Prea snaste
[Ermail : String this.  Customerlld = walwe:) | [ ..eees
get { ]
tevurn _ CustomerID: |
4 B,
...... L
ublic bool Save(] I
¥ :. weil I :E’epu-.aency
wvaeve ) ]
)

public class CuscomerCriteria : AbstractORMCriceria(
privace Int32Expression CustemerID:
public IntiZExpression CustomerID |
]

private StringExpression _CustomerName;
public StringExpression CustomerNone |
.......

public Customer[] ListCustomer()
PR |

Figure 19.75 - Mapping with criteria class
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To retrieve records from the Criteria Class in ohthe two ways:

e By Load method

CustomerCriteria customerCriteria = new customerCriteria.CustomerName.Like( "%Peter%" );
Customer customer = CustomerDAO.LoadCustomerByCrite ria(customerCriteria);

After executing the code, the first occurrenceRéter” in the CustomerName column in the Custoatdetwill be
loaded to the object identified as customer.

» By List method

CustomerCriteria customerCriteria = new CustomerCriteria.CustomerName.Like( "%Peter%" );
Customer[] customer = CustomerDAO.ListCustomerByCri teria(customerCriteria);

After executing the code, all rows which contairté#" in the CustomerName column in the Custontdetaill be
retrieved and stored in an array of Customer object

Using Criteria Class

As a database is normally enriched with informatibere are two ways to retrieve records from thllase. Firstly, the list
and load methods to the persistence code are gedevaich retrieve matched records from the datbath respect to the
user defined condition. Secondly, a criteria clzess be generated for each ORM-Persistable clashwhipports searching
the records from the corresponding table.

By using the criteria class, it supports queryimg database with multiple criteria. To generatectiteria class for query,
simply check the Generate Criteria option befoeegbneration of code. For more information on #ttrey of code
generation, refer to Configuring Code Generatiottitgefor C#in the_Implementatiochapter.

menerate Criteria

Figure 19.76 - Generate criteria checkbox

Having selected the Generate Criteria option ferdbde generation, a criteria class is generataddition to the classes
generated with respect to the persistent API. dmerated criteria class is named as "ClassCriteriahich Class is the name
of the ORM Persistable class accordingly. The géatelass is generated with attributes, which afinéd in the object model,
with type of one of Expression with respect totypee of attribute defined in the object model and bperations for
specifying the type of record retrieval.

In order to query the database by the criterias¢lmsplement the program with the following steps:

Create an instance of the criteria class.

Apply restriction to the property of the class whapecifies the condition for query.
Apply ordering to the property if it is necessary.

Set the range of the number of records to be wettiéf it is necessary.

Load the retrieved record(s) to an object or array.

agrLONE

Applying Restriction to Property
To apply the restriction to the property, implemeth the following code template:

criteria.property.expression(parameter);

where criteria is the instance of the criteria jgsoperty is the property of the criteria;
expression is the expression to be applied onrdyeepty; parameter is the parameter(s) of the egwa.

Table shows the expression to be used for spegityia condition for query.

Expression Description
Eq(value) The value of the property is equal ®gpecified value.
Ne(value) The value of the property is not eqaahe specified value.
Gt(value) The value of the property is greatentttathe specified value.
Ge(value) The value of the property is greaten thraequal to the specified value.
Lt(value) The value of the property is less tham $pecified value.
Le(value) The value of the property is less thaagual to the specified value.
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ISEmpty() The value of the property is empty.

IsNotEmpty() The value of the property is not eypt

IsNull() The value of the property is NULL.

IsNotNull() The value of the property is not NULL.

In(values) The value of the property containsgpecified values in the array.

Between(valuel, value2)

The value of the propisrbetween the two specified values, valuel andezal

Like(value)

The value of the property

matchesdinag pattern of value; use % in value for wildtar

llike(value)

The value of the property

matchesgtrng pattern of value, ignoring case differences

Table 19.35

There are two types of ordering to sort the retiekecords, that is, ascending and descending.order

Sorting Retrieved Records

There are two types of ordering to sort the retrikrecords, that is, ascending and descending.order
To sort the retrieved records with respect to tteperty, implement the following code template:

criteria.property.Order(ascending_order);

where the value of ascending_order is either trdalse. True refers to sort the property in aseemndrder while false refers

to sort the property i

n descending order.

Setting the Number of Retrieved Records

To set the range of the number of records to bieevetd by using one of the two methods listed enftillowing table.

Method Name

Description

setFirstResult(int i)

Retrieve the i-th recordnfrthe results as the first result.

setMaxResult(int i)

Set the maximum number ofiegd records by specified value, i.

Loading Retrieve

d Records

Table 19.36

To load the retrieved record(s) to an object oagruse one of the two methods listed below.
Table shows the method summary of the criterissdlade used for retrieving records from database.

Return Type

Method Name

Description

Class UniqueClass() Retrieve the first recordcimag the specified condition(s) for the criteria.

Class][] ListClass() Retrieve the records matahil the specified condition(s) for the criteria.
Table 19.37

Remark:

1. Classshould be replaced by the name of the persistelass.

Example:

<<ORM Persisable=>
Member

int

me : Sting

-age : int

-gender : char

-dob : Date:

D Mapping

public class MemherCriteria : AbstractORMCriteriaf
private Int32Expression ID:
public Int3zZExpression ID {
private StringExpressiol
public StringExpressi

n _name;
on Name {
private Int32Expression _age:
public Int3ZExpression Age {
...... )
Private CharExpression _gender;
Fublic CharExpression Gender {
...... )
private DateTimeExpression _dob;
public DateTineExpression Db {
...... )
public MemberCriteria(] :
base (MenberPersistentManager, Instance () . GetSession| |
.CreateCriteria(typeof (Member))) |

Figure 19.77 -

Mapping with Criteria Class
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j The generated attributes is typed as one type pifdsgion with respect to the type of attributertediin the
object model. The attribute defined as primary will/not be generated as an attribute of the detelass.

Here is an object model of a Member class. Aftefqpming the generation of persistent code, antamdil .NET file is
generated, named "MemberCriteria.cs".

The following examples illustrate how to query Member table using the MemberCriteria class:
» By specifying one criterion

Retrieving a member record whose name is "John":

MemberCriteria criteria = new MemberCriteria();
criteria.Name.Eq( "John" );

Member member= criteria.UniqueMember();
Console.WriteLine(member);

Retrieving all member records whose date of birthd between 1/1/1970 and 31/12/1985:

MemberCiriteria criteria = new MemberCriteria();
criteria.Dob.Between( new GregorianCalendar(1970, 1, 1).GetTime(), new
GregorianCalendar(1985, 12, 31).GetTime());
Member[] members = criteria.ListMember();
foreach (int i inmembers){
Console.WriteLine(membersi]);
}

» By specifying more than one criteria

Retrieving all male member records whose age is be¢en 18 and 24, ordering by the name:

MemberCriteria criteria = new MemberCriteria();
criteria.Age.In( new int[] {18, 24});
criteria.Gender.Eq( ‘™M );
criteria.Name.Order( true); //true = ascending order; flase = descending order
Member[] members = criteria.ListMember();
foreach (int i inmembers){
Console.WriteLine(membersi]);
}

Retrieving all member records whose name starts wit"Chan" and age is greater than 30:

MemberCriteria criteria = new MemberCriteria();

criteria.Name.Like( "Chan %" );

criteria.Age.Gt(30);

Member[] members = criteria.ListMember();

foreach (int i inmembers){
Console.WriteLine(membersi]);

}
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Using Transactions

A transaction is a sequence of operation. If therafon is performed successfully, the transadsarommitted permanently.

On the contrary, if the operation is performed weggsfully, the transaction is rolled back to ttaesof the last successfully

committed transaction. Since database modificatioust follow the "all or nothing" rule, transactiorust be manipulated for
every access to the database.

To create a transaction for atomicity by the folilogvline of code:

PersistentTransaction t = PersistentManager.Instanc e().GetSession().BeginTransaction();
To commit a transaction by the following line ofdeo

t.Commit();

To rollback a transaction if there is any exceptiothe program by the following line of code:

t.RollBack();

Using ORM Implementation

The generated persistent code exposes the aHilieoNET class to access the database inclutimpasic operations for
add, update, delete and search. As the generatsidtpat code only provides basic operations fonipmdating the persistent
data, you may find it is insufficient and want tideextra logic to it. However, modifying the gertethpersistent code may
cause your developing program malfunctioned. $tisngly recommended to add the extra logic bygi€iRM
Implementation class to manipulate the persistatd.d

An implementation class can be added to the objectel. When generating persistent code, the impiatien class will also
be generated. You are allowed to implement theatdjmer in the generated implementation class. Alsdfcontent of an
implementation class has been modified, it will hetoverwritten when re-generating the persistededrom the object
model.

Inserting an ORM Implementation Class

1. Select a class stereotyped as ORM-Persistablgdhatvant to add extra logic for manipulating thespsent data.

=<0ORM Persigable==
OrderLine
D it
-OirderCy - int
-SubTotal @ double

Figure 19.78 - ORM Persistable Class

2. Add a new operation to the class by right clickihg class element, selectiAgd > Operation.

A new operation is added, type the operation irfohen of "operation_name(parameter_name: typefurmne type”.

<=0RM Persistable=>
Ordarl ine

-ID : int

-OrdlerCty : int

-Subtotal : double

+cakulateSubTotal{uniorice © dowbk, gty : int) : double

Figure 19.79 - ORM Persistable Class with operation

ﬂ A new operation can be added by using the keybsfamdcut -Alt + Shift + O. You can also edit
the operation by double-clicking the operation nampressing thé&2 button.
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3. Drag the resource @reate ORM Implementation Classto the diagram pane.

il

Creste ORM Implementation Class

4D it
W.CrgerCty i

SubTotal | doukle

+catutateSutTotaunéPrice - dount, gy - i11): doube:

w

Figure 19.80 - Create ORM I mplementation Class resource-centric

A new implementation class is created and conndotélte source class with generalization stereatygseORM
Implementation. The source class becomes an abstaas with an abstract operation.

==0RM Persigtables=

OrderLime
-0 int -
-CrcerGty © int =<0RM Implem entation== OrderLinelmpl
_Subtotal : double S +calculateSubT otal{unitprice : double, gty int) : double

+cakculateSubTotal{uniorice © dowbie, gy . int) . doubie

Figure 19.81 - ORM Persistable and Implementation Class

After transforming the object model to persistesde, an implementation class will be generated.gererated code for the
implementation class is shown below:

usi ng System;
namespace shoppingcart {
publ i c cl ass OrderLinelml : OrderLine {

publ i ¢ OrderLinelmpl() : base() {
}
public override doubl e calculateSubTotal( doubl e unitprice, i nt qty){
/I TODO: Implement Method
t hr ow new System.Exception( "Not implemented" );
}
}
}

j The generated implementation class is the sameatiemwhich persistent APl is selected for code
generation.

You can implement the logic to the method in theegated implementation class.

Code Sample

Here is a sample demonstrating the usage of thieimgntation class from the above object model.
The implementation class is implemented with tHk¥ang lines of code:

usi ng System;

namespace shoppingcart {
public cl ass OrderLinelml : OrderLine {

publ i ¢ OrderLinelmpl() : base() {
}
public override doubl e calculateSubTotal( doubl e unitprice, i nt qty){
r et ur n unitprice * qty;
}
}
}

The following lines of code demonstrate how to ikedhe logic of the implementation class with tleesistence class,
OrderLine generated using static method persigtEht

OrderLine orderline = OrderLine.CreateOrderLine();
orderline.ID = 1;

orderline.OrderQty = 5;

doubl e subtotal = orderline.calculateSubTotal(300, 5);
orderlin.SubTotal = subtotal;
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j To invoke the logic of the implementation classiy persistent object, please refer to_the Creating
Persistent Objedor different types of persistent API.

Running the Sample Code

A set of C# sample files is generated which guideshow to implement the sample code and run thekato see how the
persistence classes work with the database if wva bhhecked the option for samples before gengrdtmpersistent code.
For more information on the setting of code genenatefer to Configuring Code Generation Settiog®@#in the

Implementatiorchapter.

Sample

Sample

4 Project File

Figure 19.82 - Generate sample options

The common manipulation to the database includgsrtimg data, updating data, retrieving data atetidg data. As each
type of manipulation can be performed individuaigyeral sample files are generated to demonstoatehe persistence code
handles each type of manipulation. The sample dileggenerated in the ormsamples directory ofleeied output path.

There are six sample files demonstrating the dab@anipulation. They are identified by the typenahipulation and the
name of the project.

Type of Manipulation Sample File
Creating database table Create%Project_Name%DBa@bhema
Inserting record Create%Project_Name%Data
Retrieving and updating record RetrieveAndUpdatesjieglet Name%Data
Deleting record Delete%Project_Name%Data
Retrieving a number of records List%Project_Name¥D
Dropping database table Drop%Project_Name%Dat&uhasena

Table 19.38
Example:
<< Peraaie

-CustomerD : int
-Custom eMam e : String
-Address : String
-ContactPhone : String
-Email : String

Figure 19.83 - ORM Persistable Class

Here is an object model of a Customer class insigdackage of shoppingcart of the ShoppingCart ptoy configuring the
code generation setting with the factory classipnst APl and Sample options checked, an ORM-Btatdie .NET class, a
factory class and six sample files are generated.

The following are the examples of manipulating thestomer table in the database by the generateplsdites.

Creating Database Table

If the database has not been created by the Geri@asbase facility, you can generate the datdiasgecuting the
CreateShoppingCartDatabaseSchema class.

usi ng system;
usi ng Orm;

namespace ormsamples {

publ i c cl ass CreateShoppingCartDatabaseSchema {
[STAThread]
public static voidMain( string[]args){
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ORMDatabaselnitiator.CreateSchema(shoppingcart.Shop pingCartPersistentManager.Inst
ance());

}
}

After executing the CreateShoppingCartDatabaseSalndanss, the database is created with the Custizinler

Inserting Record

As the database has been generated with the Custaioie, a new customer record can be added tabie. By
implementing the CreateTestData() method of thete@hoppingCartData class, a new customer recorde@serted to the
table. Insert the following lines of codes to the&@eTestData() method to initialize the properviethe customer object
which will be inserted as a customer record todéi@abase.

publ i ¢ voi d CreateTestData() {
PersistentTransaction t =
shoppingcart.ShoppingCartPersistentManager.Instance ().GetSession().BeginTransaction();
try{
shoppingcart.Customer shoppingcartCustomer =
shoppingcart.CustomerFactory.CreateCustomer();

/I Initialize the properties of the persistent obje ct
shoppingcartCustomer.CustomerName = "Joe Cool" ;
shoppingcartCustomer.Address = "1212, Happy Building" ;
shoppingcartCustomer.ContactPhone = "23453256"
shoppingcartCustomer.Email = "joe@cool.com”
shoppingcartCuetomer.Save();

t.Commit();

cat ch (Exception e) {
t.RollBack(0);
shoppingcart.ShoppingCartPersistentManager.Instance ().GetSession().Close();
Console.WriteLine(e);

}

After running the sample code, a customer recoiasisrted into the Customer table.

Retrieving and Updating Record

In order to update a record, the particular recoudt be retrieved first. By modifying the followifiges of code to the
RetrieveAndUpdateTestData() method of the Retrieni#pdateShoppingCartData class, the customer rezordbe updated.

private voi d RetrieveAndUpdateTestData() {
PersistentTransaction t =
shoppingcart.ShoppingCartPersistentManager.Instance ().GetSession().BeginTransaction();

try{
shoppingcart.Customer shoppingcartCustomer =

shoppingcart.CustomerFactory.loadCustomerByQuery("C ustomer.CustomerName='Joe

/I Update the properties of the persistent object

shoppingcartCustomer.ContactPhone = "28457126" ;
shoppingcartCustomer.Email = "joe.cool@gmail.com”
shoppingcartCustomer.Save();

t.Commit();

cat ch (Exception e) {
t.RollBack(0);
shoppingcart.ShoppingCartPersistentManager.Instance ().GetSession().Close();
Console.WriteLine(e);

}

After running the sample code, the contact phomkeanail of the customer is updated.
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Retrieving Record by ORM Qualifier

If the object model is defined with ORM Quialifiey(the load method(s) for retrieving a particukecord by ORM Quialifiers
will be generated in the sample code as well.

From the example, the object model of Customeefsdd with two ORM Qualifiers, named as Name ahdrie, qualified
with the attribute, CustomerName and ContactPhespeatctively, two methods named as RetrieveCustoyhaBe() and
RetrieveCustomerByPhone() are generated in thelsastgss. Modify the two methods as shown below.

publ i ¢ voi d RetrieveCustomerByName()}{

System.Console.WriteLine("Retrieving Customer by Cu stomerName...");
/I Please uncomment the follow line and fill in par ameter(s)
System.Console.WriteLine(shoppingcart.CustomerFacto ry.LoadByName("James Smith");
}
publ i ¢ voi d RetriveCustomerByPhone() {
System.Console.WriteLine( "Retrieving Customer by ContactPhone..." );
/I Please uncomment the follow line and fill in par ameter(s)
System.Console.WriteLine(shoppingcart.CustomerFacto ry.LoadByPhone("62652610");
}

Retrieving Record by Criteria Class

If you have selected the Generate Criteria optigfoite the generation of persistent code, the @itdass will be
generatedaacordingly.

For the example, the Criteria class, named as @westoritera is generated for the object model oft@usr. A method named
as RetrieveByCriteria() is generated in the sarofalss. By following the commented guideline of thethod, uncomment the
code and modify as follows.

pbul i ¢ voi d RetrieveByCriteria() {

System.Console.WriteLine( "Retrieving Customer y CustomerCriteria" );
shoppingcart.CustomerCriteria customerCriteria = new shoppingcart.CustomerCriteria();
/IPlease uncomment the follow line and fill in para meter(s)
customerCriteria.CustomerlID.Eq(3);

System.Console.WriteLine(customerCriteria.UniqueCus tomer().CustomerName);

}

In order to run these two methods, uncomment @tersients (blue colored in the diagram below) inMlaén(string[] args)
method.

public static voidMain( string []args){
RetrieveShoppingCartData retrieveShoppingCartData = new RetrieveShoppingCartData();

try{
retrieveShoppingCartData.RetrieveAndUpdate TestData( );

retrieveShoppingCartData.RetrieveCustomerByName();
retrieveShoppingCartData.RetrieveCustomerByPhone();

retrieveAndUpdateShoppingCartData.RetrieveByCriteri a();
b
finally{
shoppingcart.ShoppingCartPersistentManager.Instance ().DisposePersistManger();

}
}

Having executed the RetrieveAndUpdateShoppingCaatblass, the contact phone and email of the ciestisrupdated, and
the retrieved customer records are shown in theesysutput. (Assuming several customer recordénaszted to the
database.)

Deleting Record

A customer record can be deleted from the datapassecuting the DeleteShoppingCartData class. fyialde following
lines of code in the DeleteTestData() method tetdethe specified record from the database.

private voi d DeletetestData() {
PersistentTransaction t =
shoppingcartPersistentManager.Instance().GetSession .BeginTransaction();
try{
shoppingcart.Customer shoppingcartCustomer =
shoppingcart.CustomerFactory.LoadCustomerByQuery("C ustomer.CustomerName="Harry
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shoppingcartCustomer.Delete();
t.Commit();

cat ch (Exception e) {
t.RollBack();
shoppingcart.ShoppingCartPersistentManager.Instance ().GetSession().Close();
Console.WriteLine(e);

}

After running the DeleteShoppingCartData sample cilstomer record whose customer name is equatatoy Hong" will
be deleted.

Retrieving a Number of Records

The list method of the generated persistence slggsorts retrieving a number of records from thalolase, By modifying the
following lines of code to the ListTestData() mathaf the ListShoppingCartData class, the custonierse name starts with
"Chan" will be retrieved and the name will be disgd in the system output.

publ i c voi d LsitTestData(){
System.Console.WriteLine("Listing Custoer...");
shoppingcart.Customer[] shoppingcartCustomers =

shopping.CustomerFactory.ListCustomerByQuery("Custo mer.CustomerName like '‘Chan%",
"Customer.CustomerName");
i nt length = Math.Min(shoppingcartCustomers.Length, RO W_COUNT);
for (int i=0; i<length; i++){

System.Console.WroteLine(shoppingcartCustomers[i].C ustomerName);
System.Console.WriteLine(length + " record(s) retrieved." );

}

Retrieving a Number of Records by ORM Qualifier

If the object model is defined with ORM Quialifiey(she list method(s) for retrieving records by ORMalifiers will be
generated in the sample code as well.

From the example, the object model of Customeefsdd with two ORM Qualifiers, named as Name ahdrie, qualified
with the attribute, CustomerName and ContactPhespeactively, two methods named as ListCustomerBydaend
ListCustomerByPhone() are generated in the sanigés.cModify the two methods as shown below.

publi ¢ voi d LsitCustomerByName(){
System.Console.WriteLine( "Listing Customer by CustomerName..." );
/IPlease uncomment the follow lines and fill in par ameters
shoppingcart.Customer[] customers = shoppingcart.Cu stomerFactory.ListByName("Wong%");
i nt length = customers == nul I ? 0: Math.Min(customers.length, ROW_COUNT);
for (int i=0; i<length; i++){
System.Console.WriteLine(customer[i]. CustomerName)

}
System.Console.WriteLine(length + " record(s) retrieved." );
}
publ i ¢ voi d ListCustomerByPhone(){
System.Console.WriteLine("Listing Customer by Conta ctPhone...");
/I Please uncomment the follow lines and fill in pa rameters
shoppingcart.Customer[] customers = shoppingcart.Cu stomerFactory.ListByPhone("26%");
int length = customer == null ? 0 : Math.Min(custom ers.length, ROW_COUNT);
for (int i=0; i<length; i++){
System.Console.WriteLine(customers][i]. CustomerName) ;
}
System.Console.WriteLine(length + " record{s} retrieved." );
}

Retrieving a Number of Records by Criteria

As the criteria class is generated for the Custarb@grct model, a method named as ListByCriterm@Qenerated in the sample
class. Modify the following lines of code.

publ i ¢ voi d LsitByCriteria(){

System.Console.WriteLine("Listing Customer by Crite ria...");
shoppingcart.CustomerCriteria customerCriteria = ne w shoppingcart.CustomerCiriteria();
/I Please uncomment the follow line and fill in par ameter(s)

/I customerCriteria.CustomerID.Eq();
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customerCriteria.CustomerName.Like("Cheung%");
customerCriteria.SetMaxResults(ROW_COUNT);
shoppingcart.Customer[] customers = customerCriteri a.ListCustomer();
i nt length = customer == nul I ? 0 : Math.Min(customers.Length, ROW_COUNT);
for (int i=0; i<length; i++){

System.Console.WriteLine(customers][i]. CustomerName) ;
}

System.Console.WriteLine(length + " Customer record(s) retrieved." );

}

In order to run these three methods, uncommergttiiements (blue colored in the diagram belowhéNain(string[] args)
method.

public static voi d Main(string[] args){
ListShoppingCartData listShoppingCartData = new ListShoppingCartData();
try{
listShoppingCartData.ListTestData();

listShoppingCartData.ListCustomerByName();
listShoppingCartData.ListCustomerByPhone();
listShoppingCartData.ListByCriteria();

b
finally{

shoppingcart.ShoppingCartPersistenetManager.Instanc e().DisposePersitentManager();
}

}

Having executed the ListShoppingCartData classirthehed records are retrieved and displayed Wélctistomer name
according to the condition defined in the ListTemst), ListCustomerByName(), ListCustomerByPhore(
ListByCriteria()methods.

Dropping Database Table

In some cases, you may want to drop the databblstand create the database tables again. Byngitimé
DropShoppingCartDatabaseSchema class first, atlatease tables will be dropped accordingly.

namespace ormsamples {
publ i ¢ cl ass DropShoppingCartDatabasesSchema {

[STAThread]
public static voidMain( string[]args){
System.Console.WriteLine( "Are you sure to drop table(s)?(Y/N)" );
i f (System.Console.ReadLine().Trim().Topper.Equals( "Y" ) {
ORMDatabaselnitiator.DropSchema(shoppingcart.Shoppi ngCartPersistentmanager
.Instance());
}
}
}
}
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Applying .NET Persistence Class to different .NET Language

As the generated .NET persistence class which gesuinethods to manipulate the database, you caetlgimmplement these
methods to manipulate the database. Since theajedeNET persistence class is applicable to &IT.Manguage, such as C#,
C++ and VB.NET, the C# source is generated for destnating the usage of .NET persistence class.

You can apply the generated .NET persistence thedferent .NET language by one of the two ways:
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By compiling C# source to DLL

SDE can compile the C# source to DLL files which b& referenced by other projects of other .NEGlage. To
compile the C# source to DLL files, simply check thption of Compile to DLL on the Database Code dBation
dialog box before generating the persistence dedlemore information, refer to the description @niguring Code
Generation Setting for Cith the Implementatiochapter.

Compile o DLL

MET Framewark Directory : C U INDOW S Microsoft, MET | Framewark), E

Figure 19.84 - Compile to DLL options

By referencing C# project

Having generated the .NET persistence class, yol(irst create the C# project with the generatadem and then
create another project with other .NET languagé wéferencing the created C# project.
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Appendix E - JIDBC and .NET Drivers

This chapter lists the download link of the JDB@ aNET Drivers for database supported by SDE.

JDBC Drivers

Table shows the download link of JDBC Drivers wigéspect to the database supported in SDE.

Database name

Download link

Cloudscape/Derby
10

http://www-306.ibm.com/software/data/cloudscape

HSQLDB

http://hsqldb.sourceforge.net/

MS SQL Server
(DataDirect
SequelLink Driver)

http://www.datadirect.com/download/index.ssp

MS SQL Server
(JjTDS Driver)

http://jtds.sourceforge.net/

MS SQL Server
(Microsoft Driver)

http://www.microsoft.com/downloads/details.aspxHgibi=ee91adla-1ee4-49el-95ea-
e3f0e39114a9&DisplayLang=en

MS SQL Server
(WebSphere
Connect Driver)

http://www-1.ibm.com/support/docview.wssrs=180&08¥W&doc=4001312

MS SQL Server
(JSQL Driver)

http://www.jnetdirect.com/products.phpop=jsglconnec

MS SQL Server
(JTURBO Diriver)

http://www.newatlanta.com/c/products/jturbo/dowrif@me

MS SQL Server
(WebLogic Conned
Driver)

WebLogic Type 4 JDBC drivers are installed with Wegic Server in the WL_HOME\serven\lib folde
where WL_HOME is the directory in which you insetllWebLogic Server. Driver class files are
included in the manifest classpath in weblogic $arthe drivers are automatically added to your
classpath on the server.

The WebLogic Type 4 JDBC drivers are not includethie manifest classpath of the WebLogic clien
jar files (e.g., wiclient.jar). To use the drivavih a WebLogic client, you must copy the followifigs
to the client and add them to the classpath owltbet:

tvvlbase.jar

wilutil.jar

The DBMS-specific JAR file:

For DB2: wldb2.jar

For Informix: wlinformix.jar

For MS SQL Server: wisglserver.jar
For Oracle: wloracle.jar

For Sybase: wisybase.jar

MySQL
(Connector/J
Driver)

http://www.mysql.com/products/connector/j/

Oracle8i (THIN
JDBC Driver)

http://www.oracle.com/technology/software/tech/jaegdj_jdbc/index.html

Oracle9i

http://www.oracle.com/technology/softweeeh/java/sqlj_jdbc/index.html

Oracle
(DataDirect
SequelLink Driver)

http://www.datadirect.com/download/index.ssp

PostgreSQL

http://jdbc.postgresql.org/downloadlhtm
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Sybase Adaptive Server Enterpriseqject) http://www.sybase.com/products/informationmanagdrseftwaredeveloperk

—

Sybase Adaptive Server Enterprise (jTDS) httpig/gourceforge.net/

Sybase SQL Anywhere (jConnect) http://www.sybasm/products/middleware/jconnectforjdbc
TableE.1
.NET Drivers
Table shows the download link of .NET Drivers wigispect to the database supported in SDE.
Database Name Download Link
DB2 7/8 http://www-03.ibm.com/servers/eserverlessiaccess/dotnet/
MS SQL Server 2000 http://jtds.sourceforge.net/
MySQL 3/4 http://www.mysql.com/products/conneatet/
Oracle http://www.oracle.com/technology/softwaelt/java/sqlj_jdbc/index.html
http://jdbc.postgresql.org/
PostgreSQL http://gborg.postgresql.org/project/npgsql/projthsphp

Table E.2
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Appendix F - Glossary

A

Activity diagram

Activity diagrams are an amalgamation of a numi§eechniques: Jim Odell's event diagrams, SDL state
modeling techniques, workflow modeling and petrisn&hey can also be considered as variants & stat
diagrams. Activity diagrams are organized accordingctions and mainly target towards represeriting
internal behaviors of a method or a use case. @ibsgribe the sequencing of activities, with supfmrt
both conditional and parallel behaviors.

Actor input In editing flow of event, an actor s the input from an actor to the system.
Align to grid Whether diagram elements shouldralig grid when being moved.
Anti-aliasing A method which handles the staircpisels of slanted lines and curves to make thevk kmoother.
Application : .
Options The global options in SDE.
SDE provides an auto save feature that saves aafdhg current project periodically. If the applion
Auto save terminates abnormally, with this feature turnedwhen you start SDE again the system will checaif
auto save file exists. If so, it will ask you whetlyou want to recover the project.
Automatic . . : : ,
. A facility to automatically detect the containmenle for a container. For example, an Actor wilt be
containment rule . . - - o .
d . contained in the System Boundary even if they asged into the container's region.
etection
B
Every time you save a project a backup file willdobeated. The backup file name is determined by the
Backup files original project file name, followed by a "~" arfietversion number. A backup file with a larger iars

number means that it is more recent than thosesmidller version numbers.

Button group

The diagram toolbar groups some of the diagram ehésrthat are similar in nature. For example, Pgeka
and Subsystem are grouped into a single buttorpguttons that are grouped are indicated by alsmal
triangle on the lower-right-hand corner. To view ttst of items under the group click on the small
triangle, or click on the button and hold until #election list appears.

C

Candidate Class
Pane

The candidate class pane, located at the upperaigher of the textual analysis pane, displays the
candidate classes as rectangle shapes.

Candidate class
view

In performing textual analysis, the Candidate Cligsv hides the Problem Statement Editor and only
displays the Candidate Class Pane and the Dateiacy Table. It allows you to concentrate on farth
editing of the identified candidate classes, siuechpecifying the candidate class type or creatiadets.

Cascade

Arrange the opened windows diagonally, thié active window on top.

Class diagram

Class diagrams are the most common diagram founthdoleling object-oriented systems. They are uged
to describe the types of objects and their relatiqrs by providing a static, structural view ofyatem.
They are important not only for visualizing, spgif), and documenting structural models, but atso f

constructing executable systems through forwardranerse engineering.

Class repository

A project may contain many classes. The Class Ripp¥/iew lists all the classes within the current
project.

Collaboration

Collaboration diagrams emphasize the organizatf@mbpects that are involved in an interaction.
Collaboration is a mechanism composed of both &tratand behavioral elements. Two important

diagram features - the concept of a path and the sequamaber - distinguish collaboration diagrams from
sequence diagrams.

Component Component diagrams show the various componentsigalymodules of code) in a system and their

diagram dependencies. A component can often be the sampackage.

Copy as image

To copy the selected diagram elements to the syslipbpard as image. This feature is supportedbih b
the Windows platform and the Linux platform.

Copy to system
clipboard

To copy the selected diagram elements to the syslipbpard as OLE objects, so that the copied atint
can be pasted to OLE containers like Microsoft Wierdel/PowerPoint. And you can directly edit the
OLE object inside the document. This feature ipsuied in Windows platform only.

D
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Copy within SDE

To copy the selected diagram elements to the agijait clipboard. You can then paste the diagram
elements to other SDE diagrams.

D

Data dictionary
table

The data dictionary table, which located at thedowight area of the textual analysis pane, proviéable
view for the candidate classes. It displays allitfiermation of a candidate class. You can edih@ame
and type, as well as adding description to the ickmtel class.

Data dictionary
view

In performing textual analysis, the Data Diction¥igw displays only the Data Dictionary Table. libas
you to concentrate on filling the candidate cladsrimation in the data dictionary.

Deployment
diagram

Deployment diagrams show the physical layout atatiomships among software and hardware
components in the implemented system. It showsdmwponents and objects are routed and moved
around a distributed system.

Diagram base
layout

In the print preview pane, if the Fit to Pages apflis selected, and there are multiple pages iptinéout,
selecting Diagram Base Layout will cause the distion of pages to be diagram-oriented. Note thiat t
option affects the preview only, the order of thimfput remains unchanged.

Diagram element|

A diagram element is a shape or a connector tipatsent the view of its underlying model element.

Diagram exporte

The diagram exporter allows you to export selediadrams as images in JPG, PNG or SVG format.

Diagram pane

The diagram pane contains the opgingcams; it allows you edit multiple diagramstet same time.

Diagram toolbar

The diagram toolbar contains the buttons of thgrdia elements available for developing the active
diagram.

Diagram
navigator

A project may consist of many diagrams. The DiagNemigator lists all the diagrams within the prdjec
Through the use of a folding tree structure, you lmawse the names of these diagrams by expanding
collapsing the folders and perform sorting by déexitype.

Document info

When generating HTML/PDF reports, the document (sfech as title, author, keywords) you specified
becomes the meta data of the report. Users cantbpdfiTML source/PDF document summary to view
this information.

Documentation
pane

The Documentation pane allows you to enter a detsani about a diagram or a diagram element.

E

Extra Resource-
Centric

By default, the resourceentric interface displays the most commonly ussdurces of a diagram eleme
The least commonly used resources are hidden layildend they are called the extra resources.

F

Flow of event

A section in the use case descrigiio editing the base paths and the alternatitiespia a use case.

H

HTML report
generation

To generate report for the SDE project in HTML fatm

J

Java-enabled
platforms

Any platforms that have Java runtime installed #img able to run Java programs.

L

Layout diagram

A feature to layout the shapes so that they dmwetlap, and to layout the connectors so that tieegot
cross with one another.

License key The license key is a file that youdmpuising the License Key Manager so that you tart ssing SDE.

k}l;igsgifey The License Key Manager allows you to manage tlenfie key files of Visual Paradigm products.
The Logical View refers to a user's view of the vpagject is organized. It provides another view of

Logical View creating, structuring and sharing the UML diagrand models apart from the traditional Diagram

Navigator, Model Tree View and Class Repository.

Look and Feel

The appearance of SDE user interface
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M

Message pane

The message pane logs the messages for the opertitad you performed. For example, Java language
syntax checking, model validation, report genergteic.

A model element stores the model data. A diagraameht associates a model element, and a modelr@lgme
Model element ) . . . .
may be associated with more than one diagram eliefmeiitiple views).
Mode! The repository where the model elements are stored.
repository
.| The Model Tree View lists all the model elementthwi the current project. Model elements can bgged
Model tree view . . )
to appropriate diagrams to create a new diagrameaie
Model . .
L A process to validate the models against UML syntax
validation
@]
OLE An object that supports the OLE protocol fbjext linking and embedding.
Open The open specification dialog of a diagram allows o configure the diagram settings, such as idgram
specification |name and grid settings; while the open specificatialog of a model element allows you to configitse
dialog model data.
Display a list of classes and database tables thenspecified classpath (s) and database (s). ¥owleck
ORM Pane Refreshto update the content under Class View and DataBese whenever there are changes to sourge
code or database. You can drag classes or emtittesdiagrams and generate source code/database fro
them when necessary.
P
Paper base If the Fit to Pages option is selected, and thezaraultiple pages in the printout, selecting Pdgese Layou
la gut will cause the distribution of pages to be papéerded (the diagram size is ignored in arrangirgy th
y preview). Note that this option affects the previenly; the order of the printout remains unchanged.
Paper place To change the order of the printout. Consider gdatiagram is divided into many pages, selectimgrHeft
ot f; P to right will arrange the printout order from thages on the left to the pages on the right, wiilecting
Y From top to bottom will arrange the print ordemfréthe pages on the top to the pages on the bottom.
Pattern The watermark that repeats the product name didlganahe printout, exported image or copied cante
watermark
PDF report To generate report for the SDE project in PDF fdrma
generation

Preview pane

the diagram pane.

The Preview pane, also known as the Diagram Mgprstaows an overall view of the diagram. The Diagram
Monitor allows you to navigate the whole diagrameavhen the diagram is larger than the display efeal

Print preview
pane

The print preview pane allows you to configure @as print settings, preview the printout and pttiet
diagrams.

Problem A description about the problem to investigate.
statement
Problem The problem statement editor is the text editoated on the left of the text analysis pane, whitdws you

statement edito)

ito view and edit the problem statement.

Problem
statement view

The Problem Statement View displays the ProblerteS8tant Editor, the Candidate Class Pane and the
Dictionary Table; it allows you to concentrate atitiag the problem statement.

Dat

Project explore

The project explorer pane contains three viewsDilagram Navigator, the Model Tree View, and thassl
Repository View. Each view shows different persiwest of the project.

Properties pang

There are four pages associated with the Propéttas: the Property page, the Preview page, the
Documentation page and the Element Viewer page.

Property pane

Every diagram and diagram element has its own ptiege The Property pane in the Properties Paoavall
you to view and edit various its properties.

Q

Quick Print

To print diagrams without previewirtetn hence speeds the print job.
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R

Realistic
containment
interaction

A specific effect to indicate a diagram element mgun/out of a container.

Reference shape

for alignment

When there are multiple shapes selected, thedsstted shape will be used as the referenced $bape
‘alignment. That is, the alignment methods will leefprmed based on the position/size of the refergénc
shape. The referenced shape will be rendered tsitiesize handles surrounded by black rectangles.

Report Writer

A feature for performing agile reporeation.

Resource-centri

A user interface based on the Resource-Centricmaphris adopted in SDE to enable UML diagrams to
cconstructed intuitively with minimal efforts. Withe novel interface, only valid editing resources a
grouped around a graphical entity, totally elimingtinvalid operations during diagram construction.

Rose importer

The Rose importer allows you to import a Rationas&project file and convert it as the diagrams and
models into your SDE project.

Sr?g;?lget?i?lg Round trip engineering is the process to converhfdiagram to code, and to convert from code tgrdia.
S

If you have resized the diagram pane to the exbtaitsome of the buttons on the diagram toolbanate
Scrollable e et " " ; i

visible, an "Up" button and a "Down" button will ggar. You can click on these buttons to scroll up o
toolbar )

down to the desired buttons on the toolbar.

Sequence diagram captures the behavior of a siisglease and displays a number of example obgets|
Sequence well as the messages that are passed betweerpthjests within the use case from a temporal staintipo
diagram There are two important features, which are theahjfeline and the focus of control that distirgjuthem

from collaborative diagrams.
Single line The watermark that prints a single line of the piichame in the printout, exported image or copied
watermark content.

State diagram

State diagrams, sometimes referred to as statediagrams, are a common technique to describe the
dynamic behavior of a system. They represent staichines from the perspective of states and tiansit
describing all the possible states that a particaligect can get into and how the object's stataghs as a
result of events that affect the object. In mosge®bOriented techniques, state diagrams are dfama
single class to show the lifetime behaviors ofryla object.

Although the original UML notations are rich, btitianay not expressive enough to present your.iddee
stencil in SDE provides a large variety of shagesafrom the ordinary UML notations, and you céacp

Stencil Pane the stencil in UML diagram to present your own id8tencil Pane is a repository where the impoitedé
shapes are stored.
Stereotype The stereotype concept provides a way of clasgifgfimarking) elements so that they behave in some

respects as if they were instances of new "virtoa@tamodel constructs.

Sub-diagrams

A facility to associate a diagram with other lou&rel UML diagrams to facilitate levels of abstiactand
increase the traceability among UML diagrams.

System respons

Hn editing flow of event, a system response isrégponse from the system (to an actor input).

T

Textual analysis

Textual analysis is a process to analyze the sydtammain. It helps to identify the candidate clasees
problem statement.

Tile

Arrange the opened windows so that all wind@se visible at the diagram pane.

Tile horizontally

without overlapping each other.

Arrange the opened windows horizontally. The wind@se resized to share the available workspacétge

Tile vertically

Arrange the opened windows vertically. The wind@nes resized to share the available workspace widt

-

without overlapping each other.
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u

The Unified Modeling Language (UML) is a language $pecifying, visualizing, constructing, and

UML documenting the artifacts of software systems, elsas for business
modeling and other non-software systems. The UMiltagents a collection of the best engineering et
that have proven successful in the modeling ofdangd complex systems.

Use case o . . o .

description A use case description describes the use casedinglthe preconditions, post-conditions, flow wéets, etc.

;J;;i?ase A use case detail holds one or more use case pesnori

Use case diagrams, together with activity diagratege diagrams, sequence diagrams and collaboratio
diagrams, are the five diagrams in UML for modelihg dynamic aspects of a system. Invented by Ivar
Use case Jacobson, use case diagrams are central to modedingehaviors of the system, a sub-system orsacla
diagram providing a means to visualize, specify and docurttebehaviors of an element. They describe the\der
of a system from a user's perspective by using@etnd reactions. A use case shows the relatghbleitwee
actors and objects, and between the system aadvtonment.

Use case o -
scheduling To schedule the use cases by assigning priorities.

\
Visio SDE allows you to create Visio drawing in UML diagrs. Besides, you can also import Visio stencil BDE

integration |and use the Visio shape in UML diagrams.

Visual
Paradigm |Abbreviated as VP-Suite, Visual Paradigm Suitevedlgou to install all Visual Paradigm leading CAB&ols.
Suite

X

XMl importer| The XMI importer imports the models from an XMiIdiinto a SDE project.
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