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Chapter 1 - Working with DB Visual ARCHITECT

DB Visual ARCHITECT (DB-VA) is an Object-Relation®apping tool which supports building database @pftibn faster,
better and cheaper. This chapter gives you andatition to DB-VA, describes the key benefits of MB-and shows you
how to connect your database and download the aseadriver files automatically to facilitate therkiog environment. The
supported database drivers for connecting datababse DB-VA working environment are also described

In this chapter:

* Introduction

* Key Benefits

» Database Configuration

» Automatic Downloading Driver Files
* Supported Database

e Supported JDBC Drivers

e Supported .NET Drivers

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 impiorble 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 mateghe 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 devedapliie 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 changye iddtabase schema.

DB Visual ARCHITECT (DB-VA) provides a solution ttevelop database application. DB-VA is an Objedafenal
Mapping tool which provides an ease-to-use envimmrbridging between object model, data model atational database.
DB-VA not only provides you a visual modeling fasth logical data design and physical data desighalso automates the
mapping between object model and data model.

DB-VA generates not only Java and .NET persistedecbut also a cost-effective, reliable, scalalpié high-performance
object to relational mapping layer. The generategping layer includes the support of transactiashe and other optimized
feature. DB-VA increases the productivity and sfigaintly reduces the risk of developing the mapgayger manually.

Figure 1.1 - Introduction of Database Visual Areut
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The overview of DB-VA
Overview Diagram

Database
ERD
Class
Diagram
VB
_NET
Source C++
Code - C#

Java e

Tahle: Product

ProductiD || ProductName UnitPrice
1 The Elements of LML ] | 300
2 00 Technology 350

3

P
“ CPmmucin Y

[ Froducthlame - varchar ]

gt ey

s

* ORM-Necsistable Class

*
public glsss Froduce |

77 <aussary>
747 GRM-Peraistable Class
747 Crammary>

public clars Product

private String Froductianes }
o ia o izhcicas

I pravate ateing _nuwuum;]
i

private void secProduccIDiint walue) |
18, PE o e, = value: )

private int gecProduceibl) |

teturn ProducelD: |

public int geefPMIB() (

etusn getroduccbi); §

private int ProductId (
set |

this. _Producell = valus:}
et |

Tetam _ProductID: )

Java Source Code

C# Source Code

Figure 1.2 - The overview diagram of DB-VA

Key Benefits

DB-VA provides the following key features so ashtp you simplify your development:

» 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 rtaim DB-VA simplifies these tasks by generatingessistence

layer between object and data models.

Database

vB
Retrieve/Update N E_T
|
Retrieve Records CHs C#
Java
Source Code

Figure 1.3 - Generate a Persistence Layer for compate with database
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e Sophisticated Object-Relational Mapping Generator

DB-VA generates object-relational mapping layerathincorporates prime features such as transastipport,
pluggable cache layer, connection pool and custaniézSQL statement. With this mapping layer, dgwets can
keep away from mundane implementation work andgauthe business requirements.

* Model Driven Development

DB-VA provides a true model driven platform for dipption development. DB-VA allows developer notyoto start
from creating the models by using class diagraentity relationship diagram to generating the elelule
persistence layer from the models, but also to fydde entity-relational model which comes fromeese
engineering an existing database, transform injeablnodel and generate persistence layer. Witlsolpdisticated
model-code generator, the persistent model willjpgated automatically according to any modification

» Extensive Database Coverage

DB-VA supports a wide range of database, includingcle, DB2, Cloudscape/Derby, Sybase Adaptiveeserv
Enterprise, Sybase SQL Anywhere, Microsoft SQL 8grRostgreSQL, MySQL and more. DB-VA also promates
easy migration between databases by enabling the sat of ORM Java objects to work with differeatadbases and
transforms the proprietary data type that suitdbfault database specified.

» Database Reverse Engineering

DB-VA allows you to reverse engineering an existitagabase through JDBC into the entity-relationatiet.
Developers can transform the entity-relational nidol®@bject model and redesign the database foidur
development.

Forward Engineering

Reverse Engineering

Database ERD
Figure 1.4 - Reverse and Forward Engineering forati@se

e Class Reverse Engineering

DB-VA allows you to reverse engineering Java class®l Hibernate models into the persistent objectain
Developers can transform the persistent object hrtod#ata model and redesign the models for furtlesrelopment.

» IDE Integration

DB-VA is not only a standalone application, butoaiistegrated to the major Integrated DevelopmemniBnments
(IDEs), including Eclipse/WebSphere®, Borland JBeil®, NetBeans/Sun™ ONE, IntelliJ IDEA™ Oracle
JDeveloper, BEA WebLogic Workshop™and Visual StutN&T, which results in streamlining the entire relbd
code-deploy software development process.

7 — L] e P «
gclipse JBuilder T HSHUIDEA JDEVELOPER 8 '

Figure 1.5 - The supported IDE
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* Visual Modeling for Object and Data Models

DB-VA inherits the visual modeling environment frarisual Paradigm for UML, a well-known UML CASE That
not only provides an intuitive inline editing footh object and data models, but also adopts tlwires-centric
interface for assisting frequently performed tasks.

Figure 1.6 - Consistence user interface

Database Configuration

As DB-VA acts as a bridge between object modehk daddel and relational database, you have to aar&fithe database
connection to ensure the environment.

To configure the database connection:

1. From the menu, clickools > Object-Relational Mapping (ORM) > DatabaseConfiguration....

Tools | Window  Help

F report Qe q | #| |
| Project Publisher ... %‘ - @ @ E E

ej Corfigure Sterectypes...

-

Configure Requirement Enumerations. ..

Instant Reverse ]
Object-Relational Mapping (ORM) 3 L;- Wizards. ..
@ IDE Inteqgration... @ Database Configuration. .. %
h Reverse Database..,
Teamwark 4 m Reverse Java Classes...

Figure 1.7 - To open the Database Configurationatia

The Database Configurationdialog box is displayed.

2. Select thd.anguagefor the project to be developed from the drop-demenu. By default)ava language is selected.

@® Database Configuration
Language |Java v_l
D Py Setting
M3 S
L. ! v
I:‘OracEt ise Object F k i |
[ Hsa nkerprise Cbject Framework |, | | : ;9:
[ sybase ASE Connection URL :
[[] sybase SQL Anywhere
[] PastgresqL Hastname ‘ | | |
[ cloudscapeDerby o
oz el ‘ |
[ Ingres ; =
[] ©penEdas | vagl: | f=<hiost name p £ |
[ nfarmix T 1
Uset |sa | Password § | |
Engine: Beratilt
[ratabase Driver Description
| 7|
| MwSRL (Connectarl Driver) : I
| MySRL Connector is an implementation of Sun's JDBC 3.0 AF| for the MySOL |
relational database server. It strives to conform as much as possible to the JDBC
| A1 as specified by JavaSoeft. It isknown to wod with many third-party praducts,
| including Application Servers (Apache Tomeat, JBoss, Weblogic, IBM
| WiebSphere), Object Relational Mapping Tools (Hibernate, Apache
=] ationalBridge, CocoBase, Koda), D (Eclipse, I
| Borand JEuilder. Eh tudio b ]|
[ oK I [ Cancel I [ Help I

Figure 1.8 - Select the programming language
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For Java project development, continue the follgwsteps for configuring the database connection.

1. Place a check mark beside the desired databaseriiguration.

© Database Configuration

Language ;:  Java v

Datshase Driver Description

| MySEL (Cann,

Passward | |

18] @ Hysol Database Setting
lD] E s SIQL Server Driver ; tySoL {Connector ] Driver)y
Oracle =
D [JHsaL Driver file : <<My5QL Connector/1 3. 1.0
] [ svbase ase
1= Connection URL :
| [ avbase 5aL Anywhers . —
| [ Postarescr = Hostrame
| CloudscapefDerbr
H anz pefoerty Databsse name :
| O ingres
| [ openedgs O |
|1 O nformix
| User | sa
Engine: (&) Defaulk () InnoDE (with constraint)
Set as deFault

_¥[e]
- & ]

() MyISAM

Test Connaction

A

| MySGEL Gonnestort is

it 1t is knoy

plisation Senvers (Apache
| Websphere), Object Relational Mapping
o C

Tools(Hibemats, Apache

mplementation of Sun's JDBC 3.0 API for the MySQL
| relational database server. It sttives to Conform as much as possible to the JDBC
e with many third-party produsts
amsat, JBoss, leblogis, Bh

| Borland JBuilder. IBM WebSohare Studiol

(Eslipse,

[

oK

] [ cancel

J [

J

Figure 1.9 - Database Configuration for Java Prdjec

2. Enter the database setting.

-
For theDriver file, click button to specify th®river file . The Driver file can be specified either by
Download, Update or Browse For more information, refer to the descriptiorSpiecifying JDBC Driver Filand

Supporting Automatic Download of JDBC Driveections.

For theDriver, select the JDBC Driver from the drop-down menle Triveri¢ Y2i¢ Y2s description will be shown in

the Database Driver Descriptionpane.

You can presbutton to modify thériver 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 useonect to the database.
For theEngine, select the type of engine used in generating/i/8QL database.

:, TheEngine option in theDatabase Settings only provided when configuringySQL

database for Java project.

Test Connection

Figure 1.10 - test Connection button

Click theTest Connectionbutton to test whether the database can be cathect

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

DB Visual Architect @ @ Connection Exception

Q Canriot connect to database.

.
y Connect Successful,

Show Details

Figure 1.11 - Connection successful/failure message
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Configuring Multiple Database Settings

DB-VA supports setting up multiple database confidions in the same project environment. To coméguultiple database
settings, simply place check marks beside the e siatabases and specify the configuration for datdbase.

Generally, only one database is used for an apjglitads DB-VA supports multiple database configioas, only one
database configuration will be applied as the dettatabase connection for the generation of codiedatabase.

You can set the default database connection irobttee two ways:

* Right-click on the desired database, sefmitas default

® Database Co nfiguration

Language : | Java

Set as default K

Ter

| [ms =0y
J Oorade

J [ HsoL Driver

[J [ avhase asE
[J [ svbase sQL Anywhere

Figure 1.12 - Set the default database type

Conne

» Select the desired database, cliekt as defaultoutton on théatabase Setting

Database Setting

Diriver : MySoL (Connectar 1 Driver) w @
Driver file ; <<MySQL Connectorf1 3.1, 10> w G
Connection URL ¢
@ Hostname : localhiost * |3308
Database name : |shoppingeart
O
User : rook Password : eeee
Engine: (@) Default () InnoDB (with constraint) () MyISAM
Set as geFaulté\]\‘ Test Cannection

Figure 1.13 - Set the database configure as default

Specifying JDBC Driver File

In order to connect the database successfully, JBB@r file must be specified for Java project.-WB provides three ways
to specify the driver files. They are selecting shé@able driver file manually, downloading drivides automatically and
updating the driver files automatically.

DB-VA supports the automatic download of JDBC drévfor database connection in Java project devedopnThe drivers
downloaded automatically are stored in the %VP eSuiiistallation_Directory%/ormlib/driver directory.

When configuring the database connection for any pr@jects, DB-VA automatically checks if the desirdriver file exists
in the driver directory, DB-VA specifies the driviile in the database configuration automatically.

L~
To specify the driver file, click on tbutton, either clickDownload, Update or Browse...from the drop-down menu.

Dovnload

Browse. ..

Figure 1.14 - Download JDBC Driver

e Download

If Download is clicked, DB-VA automatically downlda the desired driver file for the desired databBee more

information on downloading driver file automatigaltefer to the description of Supporting Automddiewnload of
JDBC Driversection.
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If Update is clicked, DB-VA automatically updatéetdriver file if there is an update version fog ttesired

e Update
database.
* Browse

If Browse is clicked, a File Chooser is shown, $fyetbe 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 edatory in advance.

Supporting Automatic Download of JDBC Driver

As DB-VA supports the automatic download of thevdrifiles for connecting the database, it redubesffort to find the
desired driver file from the Internet manually.

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 Configuration

Language :  Java

g
L Cms scL server

O
o
2

o

T
W
sl

Sybase ASE

Sybase SQL Anywhere
PostgreS0L
CloudscapejDerby

DOOOOOO
O

=1
=i}
5

v
Database Setting
Driver file ;

Driver : My3QL (Connector /] Driver)

Download F
Cannection URL : |jdbc:mysgl:fflocalhost/shoppingeart Download DHV?‘

User ; rook

3

e

Password :

Browse,.,

Figure 1.15 - To download the driver

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.

® Update Database Driver
Prowy Setking

seprnx}f

Host:

Login name:

X

Port a

Password ;

Figure 1.16 - Configure the proxy setting

The Download dialog box is shown indicating the download pregre

@ Download

URL:

Message

Downloading Driver File : mysq|
Size : 3083 K of 6355 K
Estimated time lsft : 3 min 29 sec
Speed :171 KBjs

%)

htep://dev.nysgl.com/get/Downloads/Connector-J/mysgl
-connector-java-3.1.10. zip/from/http://nysql. he.net/
Downloading driver

Cancel

Figure 1.17 - The Download dialog show the downlpasiyress
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3. Click Closewhen the download is completed.

® Download &|

Downloading Driver File @ mysql
Size ¢ BB55 K of 6855 K

Tatal Time : 33 sec

Speed 155 KBfs

Message

URL:

http://dev.mysgl. con/ get/Downloads/ Connector-J/mysgl
—connector-java-3.1.10.zip/from/hetp://mysql. he.net/
Downloading driver

Finish to download driwver

Extract the download file

Done

Close

Figure 1.18 - The download complete message shéheidownload dialog

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

Database Setting
Driver ¢ MySQL (Connector)] Driver) - |

Driver file : =<My5QL Connector/] 3.1,10>> ' |E

Conneckion URL

© Hgstrame [locathost E

Database name |shupp\ngcart |

o} |
User |root ‘Eassword 8 |I.ll| |
Engine: (%) Default () InnoCE (with constraint) () MyISAM

Figure 1.19 - Database setting

After downloaded the driver files<MySQL Connector/J 3.1.10>>shown on th®river file
j indicates that the JDBC driver file is downloaddthwhe specified version number by DB-
VA.

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

L0000 | DatabaseSetim
E gfaig sener Driver : in5QL {MySOL Connector/tet 1.0) E. !

E ;D;threml Driver file : \ b ‘E]
Adapter file ; l<<MySQL Connector/13,1.1053 v \E]

Connection string

@

Hostname :

Database name

|

:|

Username s |
|

|

Password :
Engoding :
Set as default Test Connection

[ oK I[ Cancel H Help J

Figure 1.20 - Database Configuration for .Net Pidje
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2. Enter the database setting.

n -

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 informati@ier to the description of Specifying .NET DriverdaAdapter
File and_Supporting Automatic Download of .NET DrivewxdaAdapter Filesection.

-

For theAdapter file, click button to specify thA&dapter file. The Adapter file can be specified either by
Download, Update or Browse. For more informati@ier to the description of Specifying .NET DriverdaAdapter
File and_Supporting Automatic Download of .NET DrivexdaAdapter Filesection.

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 menu.

You can presbutton to modify thériver class andDialect manually.
Click theTest Connectionbutton to test whether the database can be cathect

Test Connection

Figure 1.21 - 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.

DB Visual Architect @ Connection Exception
‘E(J Comnect Successful, Q Cannot connect to database.
Show Details

Figure 1.22 - Connection successful/failure message

Configuring Multiple Database Settings

DB-VA supports setting up multiple database configions in the same project environment. To coméguultiple database
settings, simply place check marks beside the elbsiatabases and specify the configuration for datibase.

Generally, only one database is used for an apjglitaAs DB-VA supports multiple database configioas, only one
database configuration will be applied as the detlatabase connection for the generation of codiedatabase.

You can set the default database connection irobttee two ways:

1-10

Right-click on the desired database, sefsttas default

@ Database Co nfiguration

Language : | .KWET

l;J MySOL Datat
[ CIms 5oL Server
OCE

Driver

Figure 1.23 - Set the database type as default

Select the desired database, clek as defaultbutton on théatabase Setting

Database Setting
Driver file : <<MySGQL ConnectorfMet null» = Q =
Adapter file: <<MySGQL Connectorf null=> Q =

Connection string : | Server=localhost;Database=shoppingcart;User 1D=sa;Password=n

Driver MySQL {MySQL Connector ket 1.0) ~
Sef as default k Test Connection

Figure 1.24 - set the database setting as default

Chapter 1 — Working with DB Visual ARCHITECT
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Specifying .NET Driver File and Adapter File

In order to connect the database successfully, .0H/Er file and Adapter File must be specified fdET project. DB-VA
provides three ways to specify the driver fileseY¥lare selecting the suitable driver file manuallywnloading driver files
automatically and updating the driver files autaoaily.

DB-VA supports the automatic download of .NET drivand Adapter File for database connection in .[gESject
development. The drivers downloaded automaticaltystored in the %VP_Suite_Installation_Directorgefilib/driver
directory.

When configuring the database connection for any pr@jects, DB-VA automatically checks if the desirdriver file exists
in the driver directory, DB-VA specifies the drivile in the database configuration automatically.

i~
To specify the driver file, click on tbutton, either clickDownload, Update or Browse..from the drop-down menu.

Download

Browse...

Figure 1.25 - Download button

e Download

If Download is clicked, DB-VA automatically downlda the desired driver file for the desired databBee more
information on downloading driver file automatigaltefer to the description of Supporting Automddiewnload of
.NET Driver and Adapter Filsection.

e Update
If Update is clicked, DB-VA automatically updatéetdriver file if there is an update version foe tesired
database.

 Browse

If Browse is clicked, a File Chooser is shown, $fyetbe 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 eatory in advance.

Supporting Automatic Download of .NET Driver and Adapter File

As DB-VA supports the automatic download of thevdrifiles for connecting the database, it redubeseffort to find the
desired driver file from the Internet manually.

The following steps illustrate the automatic dovataf .NET Driver and Adapter File for MySQL databas an example:

i -
1. Clickonth button, clickDownload both Driver from the drop-down menu to download the driver and
adapter files at the same time.

ﬁ Database Configuration

Language:  MET

ﬁ:ﬁ Database Setting
59 [ M3 SQL Server
3 [ cracle

5 [ PostgresqL
= [Josz

Drviver file ¢

Adapter File:
Connection string ¢ | Server=lacalhost;Database=shoppingcartjUser [D=sa;Pasq |Pownload/Update the driver and adapter

Driver MySQL (MySQL ConnectorfMet 1,00

Download both Driver %

Test Con

Browse...
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Figure 1.26 - Database Configuration for .NET

.:l The Driver file and Adapter file can be downloadgegarately by selecting Download from its
drop-down menu respectively.

Database Setting
Driver File ! |
. . Adapter file: |
Driver file
Connection string : |Server=lncalhnst;Datahase:shnpp\ngcart;Llser ID=5a;Pasq
Driver | My 3L (MySQL Connector(Met 1,07
@ Browse. ..
Database Setting
Driver file : | " & ']
. Adapter File: | § ']
Adapter flle Conneckion skring : |Server=luca\hustjDatabase=shuppingcart;Usar ID=sa;Pasq Download k
Driver | MySQL (MySQL ConnectorfMet 1.0)
@ Browse. ..

Table 1.1

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

® Download Database Driver E]

Priocey Setking

k i

Figure 1.27 - Configure the proxy setting

® Download FS_<|

Downloading Driver File : mysglnet
Size : 633 K of 1402 K

Estimated time lzft ¢ 2 min 22 sec
Speed :137 KBf's

)

Message

URL:

http://dev.mysql. com/get/Dovnloads/ Connector-Net /mys
gl-connector-net-1.0.6-noinstall.zip/ from/http://mys
gl.he.net/

The Download dialog box is shown indicating the download pregre

Downloading driver

Cancel

Figure 1.28 - Download dialog show the downloadgrass
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3. Click Closewhen the download is complete.

@ Download x|

Downloading Driver File : mysglnet
Size : 1402 K of 1402 K

Total Time : & sec

Speed :122 KBf's

Message

URL: ~
http://dev.mysgl.com get/Dovnloads/ Connector-Net /m
wagl-connector-net-1.0.6-noinstall. zip/ from/hetp:/
frmyscgl.he. net/

Downloading driver

Finish to download driver
Extract the download file
Done

~

Figure 1.29 - The download complete message shalevimload dialog

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

Database Setting

Driver : |MySQL (MySQL Conneckar/Net 1.0) w |E

Driver file : |<<MySQL Connector/Met 1.0.6%= v |E
Adapter File : |<<MySQL Connector/13.1.10=> i |E

Conneckion string

@ Hostname : ||Dca|host | :| |
Database name : |nettemp |
Username : “Uut |
Password : |rUDt |
Encoding : | |

(@ |Server=|ocalhost;Database=nettemp;User ID=rook; Password=rook |

Figure 1.30 - Database Setting

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 theesffied version number by DB-VA.

After downloaded the adapter filkksMySQL Connector/J 3.1.10>>hown on thé\dapter file indicates
that the adapter driver file is downloaded with specified version number by DB-VA.
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Supported Database, JDBC Drivers and .NET Drivers

DB-VA provides an environment for visual modelitng tdeveloping system. By connecting the relatidiagbase to DB-VA
environment, DB-VA can automate the mapping betweedels and relational database. DB-VA supportsiibst common
relational database, including Oracle, DB2, MicfoS®QL Server, Sybase Adaptive Server EnterprigbaSe SQL Anywhere,
MySQL, HSQLDB, Cloudscape/Derby and PostgreSQL.ifMite¢ative JDBC Drivers and .NET Drivers are Igi@ the
following tables.

In order to connect to any of the supported dawbitas relative JDBC and .NET Drivers are requfoecconfiguring the
database connection. All of the required JDBC &t Drivers will not be bundled with DB-VA. You cayet the driver files
by using the automatic download facility provideddownload the driver file manually.

Table shows the Supported Database and theirvelddBC Drivers.

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

DB2 (Net Driver)

HSQLDB (In-process)

HSQLDB 1.61-1.8 HSQLDB (Server)

IBM Informix (Client)

IBM Informix IBM Informix (Server)

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

MS SQL Server (JTURBO Driver)

MS SQL Server 2000 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 (jConnect Driver)

Sybase Adaptive Server Enterprise 12.5 Sybase Adaptive Server Enterprise (JDS Driver)

Sybase SQL Anywhere 9 Sybase SQL Anywhere (jCoribgacer)
Table 1.2
Table shows the Supported Database and theirvel2iET Drivers.
Database Name .NET Drivers Name
DB2 7/8 DB2 (DB2 UDB for iSeries .NET Data Provijler
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)

Table 1.3
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Supporting Multiple Database

As DB-VA supports multiple databases and allows gwoonfigure multiple database settings, there beglifferences in the
data type supported by these databases.

Assigning Data Types from Multiple Database

DB-VA allows you to specify the data type of thdwon in the database by using the drop-down meritypé in the
Column Specificationdialog box. By default, DB-VA provides a list ofgadefined data types which is general to all
databases.

it ger

longhloh

Check constradnt: longte:dt

X medinmblab

Documentation: o
e it

[ HTML B Imedimme)d

numeric v

Figure 1.31 - The pre-defined data types for atiadese

DB-VA also allows you to assign a data type whiklatabase-specific.

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

L] [¥]MysqL

[ []M350L Server

L) [Jorace

Figure 1.32 - Set the database type

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

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

e I
Length: e stamp Y
tinyblob
Check constraint: tiucyint(l)
. tinsrtezt
Documentation: .
arbinary
FIHMML B I|,.har
[prear e

Figure 1.33 - The database-specific data types

:, If you have checked multiple databases inDgabase Configurationdialog box, all data
types supported by these databases will be addaa @stion for the drop-down menu.
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Displaying Data Type based on Default Database

As DB-VA provides a visual data modeling of theatstse depicted by the Entity Relationship DiagrBRL), you are
allowed to enable and disable the display of dgia for columns of the entities in the ERD. Sinwe DB-VA environment is
configured with a default database, the data tyilidoes displayed according to the data type summbhkly the default database.

To display the data type for columns of entitieshie ERD:

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

Connector Styke »
+CustorneriD Connection Point Style »
CustomerMame
Address Auto Fit Shapes Size
ContactPhone Lavout R
Em ail
Presentation Options L3 Column Sort Type 3
Lock Diagram Show Column Types
Selectable L3 Column Constrainks Presentation Option 3

Figure 1.34 - To show column types

The data type for columns is displayed.

[ Customer 1
+Customerdd  number(10)

CustomerMame varchar2{255)
Address varchar2(255)
ContactPhone  varchar2(255)
Em ail varchar2(255)

Figure 1.35 - entity with column types

ﬂ If the default database connection is changedjates types for all columns will be changed
with respect to the new database connection auicetigt

Example:

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

Customer [ Customer il
+CustomeriD int +CustomeriD number(10)
CustomerMame varchar(255) CustomerMame varchar2(253)
Address varchar(255) Address varchar2(255)

ContactPhone  wvarchar2(255)

ContactPhone  varchar(255)

Em ail wvarchar(255) Em ail varchar2(255)

Figure 1.36 - Data type convert automatically
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Chapter 2 - Using Wizard

DB Visual ARCHITECT (DB-VA) provides a wizard to lpeyou generate persistent code and/or databadser éibm
database, class diagram or entity relationshiprdragThis chapter shows you how to use the wizagkherate code and/or

HRiARASRapter:

* 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. AS/BBacts as a bridge
between object model, data model and relationaldese, it automates the mappings between thesdandgart from these
mappings, DB-VA also supports the mapping betwedgaad models and persistent code. Hence, the pamsisode can thus
map to the relational database.

DB-VA supports the synchronization between persistede, object model, data model and relation&llese, it reduces 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, DB-VA alloas §o generate
database and persistent code for your developnnejeap.

DB-VA provides you a wizard for the generation efgistent code and database. The wizard providesvith three options:

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, clickools > Object-Relational Mapping (ORM) > Wizards...
Tools | Window  Help

@ Report » (@, @ 6

Project Publisher ...

sl Configure Sterectypes...

Configure Requirement Enumerations. ..

Instant Reverse 3
Object-Relational Mapping (ORM}) 3 L_i Wizards. .
-53 ICE Integration. .. [;';l Database Configuration. ..
T Reverse Database...

Tearmwork 4 m Reverse Java Classes..,

Figure 2.1 - To open the Object-relational Mapphigard
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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 E|

Language ;
Wizards
(%) Gengt from Database
() Generate Code and Database from ERD
() Generate Code and Database from Class Diagram

Description !

This wizard will help you generate Object-Relational Mapping (ORM) code From
database tables,

‘ou will be asked to provide information for database connection, select database
tables, and define details of generated classes,

Upon completion, entity relationship diagram and class diagram will be added to
your projeck, source code and required resources will be generated ta the
selected folder,

Click Mext to continue,

Figure 2.2 - Select the programming language

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

Wizards :
Generate Code From Database
&enerate Code and Database From ERD
i) Generate Code and Database from Class Diagram

Figure 2.3 - Select the action to perform

Generating Code from Database

Figure 2.4 - Generate code from database

Upon selecting the option f@enerate Code from Databasgethe wizard helps you generate persistent cods database
tables according to the requirements you specifisaslighout the wizard.
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Follow the steps of th&enerate Code From Databasevizard:

1. Database Configuration

2-4

For Java Language selected

Datahase Setting
Drriver ¢ MySGOL (Conmectorf] Driver) b ‘
Driver file < <MySCL Connectorf] 31,1022 “ “j
Connection URL ¢ .
@ Hostrame [Iocalhost | ¢ [330e |
Database name : || |
O [idbem t |
User Iront | Password | | |
Engine: (%) Defaul () InnoDB (with constraint) () MyISAM
Set as default

@® Generate Code From Database - Database Configuration E]

[ « Back J[ Mext = J[ Cancel ]

Figure 2.5 - Database Configuration for Java

2. You are asked to define the database configuraefer to the descriptions in the Working with DiBs¥al
ARCHITECT chapter for information on how to configure théatese in the Database Configuration for

Java Projecsection
For C# Language selected

Connection string

Hostname : | | x |

Database name |

Usernare : |

Password : |

O [iFoRT=<pore=niconmE: y ME=<rlataba -
Set as default Test Connection

[ « Back ][ Mext = J[ Cancel ]

@® Generate Code From Database - Database Configuration E|
Datahase Setting
Driver ¢ iOrac\e {.MET Framewark Data Provider) w |
Driver file | | < <Embe ar = ‘ it !
Adapter File ¢ | v ‘E

Figure 2.6 - Database Configuration for .NET

You are asked to define the database configura®efer to the descriptions in the Working with Dissial
ARCHITECT chapter for information on how to configure théatese in the Database Configuration for

.Net Projecsection.
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3. Selecting Tables

® Generate Code From Database - Selecting Tables E|

Selecting Tables
Mo, of table(s) found: 1
Available Tables: Selected Tables:

custamer

ordetline
product
purchaseorder

o4

[- <ﬁa-c-k _H Mext = J[ Cancel ]

Figure 2.7 - Select the Tables

DB-VA connects your database based on your optiotise previous database configuration option @artereverses
all database tables. You are asked to select tiadalse tables which you want to generate persisiess to
manipulate those tables. By default, all the detaliables 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@rlected Tableto Available Tables

Add All

Add all tables fromAvailable Tablesto Selected Tables

. Remove All

Remove all tables frorBelected Tabledo Available Tables
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4. Class Details Configuration

@ Generate Code From Database - Class Details Configuration E|

Class Details Configuration
Package : | |

Table Class
custamer Customer
orderling COrderline
product Product
purchasearder Purchasearder

355 Dot
Associations : \
Rale Mame Iavigable %

Table to Clase Mapping

Atkributes |

Colurmn Mame Attribube Mame

Custom Code Style

[ < Back ][ Mext = H Cancel ]

Figure 2.8 - Class mapping

After selecting tables, you will be directed to las3 Details Configuration pane. You are askecefind the Class
Details for generating code. DB-VA generates thesipeent classes based on the information defieed. fYou 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.

b ject Relational Mapping

15 Ore of mire claoes wil bo gererated i delaut package. Clasees not in daf sk package wil rot be abie Lo sooess theds datses. Are you sure’

e J[ = )

Figure 2.9 - Generate classes in default packagssange

e Class

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

Figure 2.10 - Mapping Classes
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e Associations

You can edit the role name for a reference in tassc

Azsociations Azsociations

|Role Mame Mavigahle | iRu:uIe Marme Mavigahle

) ooy
1 | A

Figure 2.11 - Mapping Associations

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

Azsocigtions:;

ERDlE Matne _Na\f_lgable il
[

I i |

Figure 2.12 - select the Navigable

» Attributes

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

Column Marme Aktribute Mame

uskID
_uskomerame

Colurn Mame Akkribute Mame

uskornerID A |___’

_uskomeriame w

L[>

Cuskomeriame _uskomeriame

Figure 2.13 - Mapping Attributes

» Custom Code Style

CIick[ ElTE el el 15 ]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 [‘5—<|
Custom Code Style
PrefisfSuffis : |Prefix v|

@ Add
() Remove | |

Scope @ | al w |

Figure 2.14 - 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/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.
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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 Iltem_suf
Remove (E.g. _suf) Item_suf Item
Table 2.1

5. Generate Code
e For Java Language selected

® Generate Code From Database - Generate Code E|

Generate Code

Error Handling : iReturn False/rull

v
Exception Handling : %DU not Show v!
Default Lazy Collection Initialization : !Lazy vi
Cutput Path ic:'l,prograrvl\,vpsuitrvl.Z3'I,bin ‘E]
Deploy ko : istandalone Application v!
Assaciation Handling | iSmart | “
Persiskent APT : iFactUry Class v| ﬂ
Generate Criteria [ Serializable

[ Cache Options } [ Select Optional Jar ]

samples Scripks

Sample Ant File

[ Servlet Sample Batch (For Windows)

[1 Java Server Page (15P) [] shell Seript (For Linu)

[ web aApplication Deployment Descriptars (web.xml)

[ < Back. J[ Finish I[ Cancel ]

Figure 2.15 - Generate Code options for Java

You are asked to specify the code details. DB-VAggates the Java persistent code based on the
information defined here.

For Error Handling , select the way to handle errors when they occur.

Return false/null - It returns false/null in the method to terminigeexecution.
Throw PersistentException- It throws a PersistentException which will bentiked by the caller.
Throw RuntimeException - It throws a RuntimeException which will be haedlby the caller.

Generate Code

Error Handling : Return False/rull "

Exception Handling :

Throwe PersistentException
Default Lazy Collection Initialization ; [Throw RuntimeE:xception

Figure 2.16 - Error handling options
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For Exception Handling, select how to handle the exception, either DoSfmiw, Print to Error Stream or
Print to log4j.

Exception Handling : Do niok Show "

Cefaulk Lazy Collection Initialization :

Print to Error Stream

Cwkpuk Path Print to logi

Figure 2.17 - Exception Handling options

ForLazy Initialization , check the option to avoid the associated obfeats being loaded when the main

object is loaded. Uncheck the option will resultaading the associated objects when the main blgec
loaded.

For Output Path, specify the location to store the generated pnsi code source file.
For Deploy to, select the type of application that you wantépldy to.

Deploy to Standalone Application ~

Standalone Application K
vieblogic Application Server 8.1/9.0

Persistent APT : websSphere Application Server Community Editio
JEoss Application Server

Association Handling :

Generate Criteria Generic Application Server

Figure 2.18 - Deployment options

For Association Handling select the type of association handling to bel seg#her Smart or Standard.
* Smart

With smart association handling, when you updateemd of a bi-directional association, the
generated persistent code is able to update tlee etfu automatically. Besides, you do not need to

cast the retrieved object(s) into its correspongiagsistence class when retrieving object(s) from
the collection.

e Standard

With standard association handling, you must upbath ends of a bi-directional association
manually to maintain the consistency of associafd@sides, casting of object(s) to its
corresponding persistence class is required wheievimng object(s) from the collection.

Bssociakion Handling amark W

Persistent APT :
Skandard

Figure 2.19 - Association Handling

For Persistent AP|, select the type of persistent code to be gergratther Static Methods, Factory Class,
DAO or POJO.

Persistent API : Factory Class v

Generate Criteria [Static Methods

B
(Shls)
Samples Mapping Cnly

[ Cache Options ] [ Select Optiond

Figure 2.20 - Persistent APl options

For Generate Criteria, check the option for Generate Criteria to gemetia¢ criteria class for each ORM-
Persistable class. The criteria class supportsyquethe database by specifying the searchingraite

2-9
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For Select Optional Jar, select the libraries and JDBC driver to be ineltich the generation of tleem.jar
file. Click on theSelect Optional Jarbutton, theSelect Optional Jardialog box is displayed. Check the
desired libraries to be included in thiem.jar which will be built at runtime.

® Select Optional Jar El
v
ORM Core A

45M bytecade library

ASM Attribute

AMTLR 2,7.6 RC1

CGLIE bytecode generator 2.1.3
Cormons Collections 2.1,1

Standard JTA APT

sStandard Extension JDBC APIs

3P0 IDBC connection poal 0,9.0
Log4 Library 1.2,11

EHCache 1.1

[ Proxool JDBC connection pool 0.5.3
[] opensymphony 05Cache 2.1

[[] swarm cache 1.0 RC2

[] Treecache clustered cache 1.2.2 alpha
[ J&roups multicast library 2.2.8

[ standard JCa API

[ standard Jaas &PI {required by JCA)
[[] JBoss System (required by TreeCache)

[] JBoss Comman (required by TreeCache) e
Include Database Driver Estimate size! 3,89 MB

Figure 2.21 - Select Optional Jar dialog

For Samples sample files, including Java application, serdetvlet filter and Java Server Page (JSP)
sample are available for generation. The genesstatple files guide you through the usage of tha Jav
persistence class. You can check the options tergenthe sample files for reference.

Samples
Sample
[] Serylet Sample

[] Jawa Server Page (15F)

Figure 2.22 - Generate samples options

For Scripts, you can check the options to generate the sciitiding Ant File, Batch and Shell Script
which allow you to execute the scripts directly.

Scripks

[¥] &nt File

Batch (For Windows)

[] Shell Seript (For Linus)

Figure 2.23 - Generate script options

For Advance Settingsyou can define the Default Order Collection TyPefault Un-Order Collection
Type, Override toString Method and Flush Mode. Cbo theAdvance Settingsbutton, select the desired
settings in théddvance Settingsdialog box.

® Advance Settings E|
Default Order Collection Type : v
Default Un-Order Collection Type & | Set v
Cwerride tostring Method @ 1D Only v
Flush Made : Auta v
IMapping File Column Crder : Defaul{(ERD)  +
GetterSetter Wisibilicy @ Default(Public)

Figure 2.24 - Advance Setting dialog

For Default Order Collection Type, select the type of ordered collection to be urdthndling the multiple
cardinality relationship, either List or Map.

For Default Un-Order Collection Type, select the type of un-ordered collection to beduseéhandling the
multiple cardinality relationship, either Set ordBa
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For Override toString Method, select the way that you want to override therio§tmethod of the object.
There are three options provided to override ti&triog 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.

For Flush Mode, select the flush mode, either Auto, Commit, Aleay Never.

» For C# Language selected

@® Generate Code From Database - Generate Code

Generate Code

Error Handling iReturn False/null |

|
|
Exception Handling : %Do niat Shaw v!
Default Lazy Callection Initialization : !Lazy v:
CQutput Path ic:\,prngrarvllvpsuitrvl.31hin ‘E]

Assoriation Handling : iSmart ~ ‘ ﬂ
[

. , ; | E
Persistant AP Factary Class ¥ 7]

Generate Criteria

C# Assembly Mame : ishoppingcart |

Compile to DLL

NET Framework Directory : |C:lWINDOWSIMicrosoFt.NET\Framework\ "_]
Sample
Sarnple

C# Project File

[ « Back _H Einish I[ Cancel ]

Figure 2.25 - Generate Code options for C#

You are asked to specify the code details. DB-VAegates the .NET persistent code based on the
information defined here.

For Error Handling , select the way to handle errors when they occur.

e 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 : Return False/rull |¥

Exception Handling :

Throw PersistentExcepkion

Figure 2.26 - Error Handling options

For Exception Handling, select how to handle the exception, either DoStamiw, Print to Error Stream or
Print to log4net.

Exception Handling : Do niok Shiow hd

Default Lazy Collection Initialization :

Prink ko Error Stream
Cukput Path ; Print to log4net

Figure 2.27 - Exception Handling options
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ForLazy Initialization , check the option to avoid the associated obfeats being loaded when the main
object is loaded. Uncheck the option will resultoading the associated objects when the main blgec
loaded.

For Output Path, specify the location to store the generated pinsi code source file.
For Association Handling select the type of association handling to bel seg#her Smart or Standard.

e Smart

With smart association handling, when you updateemd of a bi-directional association, the
generated persistent code is able to update tlee etful automatically. Besides, you do not need to
cast the retrieved object(s) into its correspongiagsistence class when retrieving object(s) from
the collection.

e Standard

With standard association handling, you must upbath ends of a bi-directional association
manually to maintain the consistency of associati#sides, casting of object(s) to its
corresponding persistence class is required wheirvimg object(s) from the collection.

Associakion Handling amark b H

Persistent APT :
Skandard t! ﬂ

Figure 2.28 - Association Handling options

For Persistent AP|, select the type of persistent code to be gergratther Static Methods, Factory Class,
DAO or POJO.

Persistent API : Factory Class b

Generate Criteria

C# Assembly Mame :

[[] Compile ko DLL

Figure 2.29 - Persistent API options

For Generate Criteria, check the option for Generate Criteria to germetia¢ criteria class for each ORM-
Persistable class. The criteria class supportsygquethe database by specifying the searchingraite

For C# Assembly Namespecify the name of the assembly for the .NETliegion which holds the
assembly metadata.

For Compile to DLL, check the option fo€ompile to DLL, DB-VA will generate DLL files which can be
referenced by .NET projects of language other #rsource.

MET Framewark Directory : o TS Microsoft, MET\Framewark), E

Figure 2.30 - Compile to DLL options

For Sample check the options to generate the sample fildsGthproject file which guide you through the
usage of the .NET persistent classes.

Sample

Sample

C# Project File

Figure 2.31 - Generate Sample options
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For Advance Settingsyou can define the Default Order Collection Typefault Un-Order Collection Type
and Override toString Method. Click on tAdvance Settingsbutton, select the desired settings in the
Advance Settingsdialog box.

® Advance Settings E|
Default Order Collection Type @ List w
Default Un-Order Collection Type & | Set v
COrwerride kaString Method : 1D Only R
IMapping File Column Crder : Defaul{(ERD)  »
Getter/Setter Yisibilty © Default(Public)

Figure 2.32 - Advance Setting options

For Default Order Collection Type, select the type of ordered collection to be urdthndling the multiple
cardinality relationship, either List or Map.

For Default Un-Order Collection Type, select the type of un-ordered collection to beduseéhandling the
multiple cardinality relationship, either Set org3a

For Override toString Method, select the way that you want to override therio§tmethod of the object.
There are three options provided to override tis¢ring 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.

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

® Generate ORM Code/Database El

Firish

[ Close Dislag when Frished prodress

Figure 2.33 - Generate ORM Code/Database dialog

A class diagram and an entity relationship diagwélilbe generated automatically and added to yoojest. The
generated persistent code and required resourtidsevgienerated to the specified output path.

2-13
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Generating Code and Database from ERD

VB .
NET
=
or || cn

Java

Figure 2.34 - Generating Code and Database from ERD

Upon selecting the option f@enerate Code and Database from ERChe wizard helps you generate persistent code and
database from ERD with respect to the requiremgmisspecified throughout the wizard.

Take the following ERD as an example:

)| BelongTo OrderLine
+- +1D.

"~ ConsistsOf | OrderGy

= Subtotal

~ - | #Purchass OrderP Q. NO
bediiiie

OrderedBy

PlacadBy

'
i
|
'
|
'
'
'
'
i
'
' Qrelers
L

|
|
'
0
'
|
'
'
0
|
'
'
'
|
4

+

Figure 2.35 - Entities Relationship Diagram

Follow the steps of th&enerate Code and Database From ERWizard:

1. Class Details Configuration

® Generate Code From Database - Class Details Configuration

Class Details Configuration
Package | | |

Table Class
customer Customer
orderline Orderlire
product Produck
purchaseorder Purchasearder

[355 Detalls

Associations !

Role Name Mavigable |
Table to Class Mapping

Attributes |

Column Name Attribute Name

Custam Code Style

[ « Bark J[ Mext = J[ Cancel ]

Figure 2.36 - Mapping Tables to Classes
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You are asked to define the Class Details for geimgy code. DB-VA generates persistent classedbas¢he
information defined here. You can edit the clagsitieby 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.

Ohject Relational Mapping

!E O o more classos wil b geraratnd n delsut package. (lasses not i dof sl paciugs will not be abis to access e dasses. Are you suro?

e J = |

Figure 2.37 - Confirm generate code as default pgekmessage

e Class

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

Figure 2.38 - Mapping classes

e Associations

You can edit the role name for a reference in tassc

Aszocigtions Aszaciations |

Role Mame Mavigable | Role Mame Mavigable

purchiazeCrder TN E’ relet] T
un

Figure 2.39 - Mapping associations

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

Azsocigtions:;

| Role Mame Navigabie
[
| & |

Figure 2.40 - Select Navigable of association

» Attributes

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

Column Marme Aktribube Mame

uskID
CuskornerNare

Column Mame Akkribute Mame

ustomerID - |___’

Cuskormeriarne w

£0>

Cuskornerianme _uskornerianne

Figure 2.41 - 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 [g|

Custom Cade Skyle
Tye
PrefixfSuffix : ‘Preﬁx v‘
@® Add
() Remove | ‘
Scope @ ‘AII L ‘

Figure 2.42 - 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 ogad.

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.

2. Database Configuration
e For Java Language selected

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 Iltem_suf
Remove (E.g. _suf) Iltem_suf Item
Table 2.2

® Generate Code and Database From ERD - Database Configuration

Database Configuration
[[] Ezport: to Database Generate DOL

Quote SQL Identifier; iDsFauIt(Autu)

Table Charset; |

Connection ; :JDEC

JDBEC

Connection Pool Options Use connection pool

Distabase Setting

I i
Driver ; iMySQL (Connectorf Driver) w i
Driver file : =< “MySQL Conneckorf] 3.1, 105> ¥ !E]
Connection LURL ¢
® r 1 1
€ Hastrame [127.0.0.1 | ¢+ za0e |
Database name ishﬂppingdh |
O | |
User : isa iEassword | |
Engine: (=1 Default () InnoDE (with constraint) () MyISAM
Set as default Test Connection

[ < Back J[ ext = J[ Zancel J

Figure 2.43 - Database Configuration for Java
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You are asked to define the database configuraD&VA generates the database based on the settings
defined here.

For Export to Database check the option to allow altering the database.

For Generate DDL, check the option to allow the generation of Dle.f
For Quote SQL Identifier, select the option from the drop-down menu to énabing the reserved word.

By enablingQuote SQL Identifier, the reserved word used in database can be usediaary word in
generating database.

Quote SOL Identifier: | Ao vl

Connection

JDBLC

Figure 2.44 - Quote SQL ldentifier options

For Connection select the type of connection from the drop-domenu, eithedDBC or Datasource

Connection | ' JDEC I

JDBC

r

IIZ:IaI:as-:n_lr-:E

Figure 2.45 - Connection options

For Use connection poglcheck the option to enable using the connectawi for Java project.
Use conmection poal

Figure 2.46 - Use connection pool option

For Connection Pool Options click theConnection Pool Optionsbutton to open th€onnection Pool
Options dialog box for configuring the connection pooltsejs.

@) Connection Pool Options E|

Arauire Increment 1
Idle Test Period (seconds) : |0
Minimum Conneckions: 1
Mazxirurmn Connections: 15

Timeout (seconds) ; 1]

Figure 2.47 - Connection Pool Options dialog

For Database Settingrefer to the description on Database Configurafiw Java Projeciection in the
Working with DB Visual ARCHITECTchapter for information on how to configure theatmse settings.

2-17



DB-VA Designer’s Guide

Chapter 2 — Using Wizard

2-18

For C# Language selected

@® Generate Code and Database From ERD - Database Configuration E|

Database Configuration
Expatt ko Database Generate DOL

Guote SCL Identifier: |Defaultiauta)

Table Charset: | v

MET

Database Setting

Driver : |MySQL (MySQL Cannector{Nat 1,0) - |

Driver file : I<<MVSQL Connector/Met 1.0.62> v| &
|

Adapter file ; i<<MySQL Connector/13,1.10> w0 |E
| =

Connection skring :

© Hostriame Elocalhost | s ‘3306 |
Database name : !shoppingdb |
Usetname Eroot |
Password : Eroot |
Encoding : |
O [itiPort=a305;Database=shuppingdt Lssr I0=root;Passwald=roat |
Set as default [m

[ < Back. H Mext = J[ Cancel ]-

Figure 2.48 - Database Configuration for C#

You are asked to define the database configura8iVA generates the database based on the settings

defined here.

For Export to Database check the option to allow altering the database.
For Generate DDL, check the option to allow the generation of Dle.f

For Quote SQL Identifier, select the option from the drop-down menu to &nabing the reserved word.
By enablingQuote SQL ldentifier, the reserved word used in database can be usediaary word in

generating database.

Cwote SOL Identifier: Default] Auto)
Table Charset:
MET

Database Setting

Figure 2.49 - Quote SQL ldentifier options

For Database Settingrefer to the descriptions on Database Configondfior .Net Projecsection in the

Working with DB Visual ARCHITECTchapter for information on how to configure theatmse settings.
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3. Generate Code
» For Java Language selected

® Generate Code and Database From ERD - Generate Code

Generate Code

Error Handling : iReturn False/rull v i

Exception Handling : %DU not Show

Default Lazy Collection Initialization : !Lazy |

Cutput Path ic:'l,prograrvl\,vpsuitrvl.Z3'I,bin ‘E]
Deploy ko : istandalone Application v!
Assaciation Handling | iSmart | “
T
Persiskent APT : lFactUry Class v| ﬂ
Generate Criteria [ Serializable
[ Cache Options } [ Select Optional Jar ]
samples Scripks
Sample Ant File
[ Servlet Sample Batch (For Windows)
[1 Java Server Page (15P) [] shell Seript (For Linu)

[ web Application Deployment Descriptars (web.xml)

[ < Back. J[ Finish I[ Cancel ]

Figure 2.50 - Generate Code setting for Java

You are asked to specify the code details. DB-VAgyates the Java persistent code based on the
information defined here.

For Error Handling , select the way to handle errors when they occur.

* Return false/null - It returns false/null in the method to termingégeexecution.
Throw PersistentException- It throws a PersistentException which will bentieed by the caller.
Throw RuntimeException - It throws a RuntimeException which will be haedllby the caller.

Generate Code

Error Handling ; Return False/rull |+

Exception Handling

Throw PersistentExcepkion
Default Lazy Callection Initialization @ [Throw RuntimeException

Figure 2.51 - Error Handling options

For Exception Handling, select how to handle the exception, either DoSfaiw, Print to Error Stream or
Print to log4j.

Exception Handling : Do nok Show

Default Lazy Collection Initialization :

Prink to Error Skream
Cukput Path ; Print to logd

Figure 2.52 - Exception Handling options

For Lazy Initialization , check the option to avoid the associated objeats being loaded when the main

object is loaded. Uncheck the option will resultoading the associated objects when the main blgec
loaded.

For Output Path, specify the location to store the generated pinsi code source file.

2-19
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For Deploy to, select the type of application that you wanteépldy to.

Deploy ta : Standalone Application v

Standalone Application

webLaogic Application Server 8.1/9.0

Persistent AP : webSphere Application Server Community Editio
JEioss Application Server

Generic Application Server

Assoriation Handling @

Generate Criteria

Figure 2.53 - Deployment options

4. ForAssociation Handling select the type of association handling to be seigther Smart or Standard.
* Smart

With smart association handling, when you updateend of a bi-directional association, the
generated persistent code is able to update tlee etfu automatically. Besides, you do not need to
cast the retrieved object(s) into its correspongiagsistence class when retrieving object(s) from
the collection.

e Standard

With standard association handling, you must upbath ends of a bi-directional association
manually to maintain the consistency of associafd@sides, casting of object(s) to its
corresponding persistence class is required wheirvimng object(s) from the collection.

Assoriakion Handling amark w

Persiskent APT :
Standard

Figure 2.54 - Association Handling options

For Persistent API, select the type of persistent code to be gerdratther Static Methods, Factory Class,
DAO or POJO.

Persistent API : Factory Class v

Static Methods

Generate Criteria

[lta]
PCIO

Samples Mapping Only

Figure 2.55 - Persistent API options

[ Cache Options ] [ Select Optiong

For Generate Criteria, check the option for Generate Criteria to gemetia¢ criteria class for each ORM-
Persistable class. The criteria class supportsyquethe database by specifying the searchingraite

For Select Optional Jar, select the libraries and JDBC driver to be ineltich the generation of tleem.jar
file. Click on theSelect Optional Jarbutton, theSelect Optional Jardialog box is displayed. Check the
desired libraries to be included in thiem.jar which will be built at runtime.

® Select Optional Jar @

v
ORM Care S
A45M bytecode library

ASM Attribute

ANTLR 2.7.6 RC1

GLIE bytecode generator 2.1.3
Commons Collections 2,11

Standard JTA APT

Standard Extension JDBC APIs

(3P0 JOBC connection poal 0,9.0
Log4i Library 1,2,11

EHCache 1.1

[C] Proxoal JDBC connection poal 0.8.3
[[] ©pensymphony O5Cache 2,1

[[] Swarm cache 1.0 RC2

[[] TreeCache clustered cache 1.2.2 alpha
[] Jaroups multicast ibrary 2.2.8

[[] standard JCa APT

[[] standard Jaa3 &PI (required by JCA)
[[] JBioss System (required by TreeCache)

[] JBoss Comman {required by TreeCache) w
Include Database Driver Estimate size! 3,89 MB

Figure 2.56 - Select Optional Jar options
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For Samples sample files, including Java application, serdetvlet filter and Java Server Page (JSP)
sample are available for generation. The genesstetple files guide you through the usage of tha Jav
persistence class. You can check the options tergenthe sample files for reference.

Samples
Sample
[] Serulet Sample

[[] Jawa Server Page (15P)

Figure 2.57 - Generate samples options

For Scripts, you can check the options to generate the sciimtiding Ant File, Batch and Shell Script
which allow you to execute the scripts directly.

Scripts
Ant File
Batch (For Windows)

[] shell Script (For Linus)

Figure 2.58 - Generate scripts options

For Advance Settingsyou can define the Default Order Collection TyPefault Un-Order Collection
Type, Override toString Method and Flush Mode. ICbo theAdvance Settingsbutton, select the desired
settings in théddvance Settingsdialog box.

® Advance Settings E]

Default Order Collection Type © v

Default Un-Order Collection Type & | Set v
Cwerride tostring Method @ 1D Only v
Flush Made : Auta v
IMapping File Column Crder : Defaul{(ERD)  +

GetterSetter Wisibilicy @ Default(Public)

Figure 2.59 - Advance Settings dialog

For Default Order Collection Type, select the type of ordered collection to be urdthndling the multiple
cardinality relationship, either List or Map.

For Default Un-Order Collection Type, select the type of un-ordered collection to beduseéhandling the
multiple cardinality relationship, either Set ordBa

For Override toString Method, select the way that you want to override therin§tmethod of the object.
There are three options provided to override tistriog 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.

For Flush Mode, select the flush mode, either Auto, Commit, Alway Never.
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For C# Language selected

® Generate Code and Database From ERD - Generate Code

Generate Code

Error Handling : | Return Falsefnull v I

|
Exception Handling : i

Do not Show » |

Default Lazy Collection Initialization @ | Lazy |

Cutput Path ic:'l,prograrvl\,vpsuitrvl . 3bin ‘E]

: T =
Association Handling {Smart v‘ ﬂ
T

Persistent APT : ;Factory Class a ‘ ﬂ

Generate Criteria

C# Assembly Mame : }shopplngcart |
Compile to DLL

.MET Framewark Directory : |C:\,WINDOWS'I,MicrosUFt.NET'I,Framework'l, "_J
Sample
Sample

C# Project Fils

[ < Back. J[ Finish ][ Cancel ]

Figure 2.60 - Generate Code setting for C#

You are asked to specify the code details. DB-VAggates the .NET persistent code based on the

information defined here.

For Error Handling , select the way to handle errors when they occur.

* Return false/null - It returns false/null in the method to terminggeexecution.
e Throw PersistentException- It throws a PersistentException which will benteed by the caller.

Error Handling ! Return False/null

Exception Handling :

Throw PersistentException

Figure 2.61 - Error Handling options

For Exception Handling, select how to handle the exception, either DoStamiw, Print to Error Stream or

Print to log4net.

Exception Handling Do not Show

Lazy Initialization

. Prink to Errar Stream
Cakpuk Path Prink to log4net

Figure 2.62 - Exception Handling options

For Lazy Initialization , check the option to avoid the associated objeats being loaded when the main
object is loaded. Uncheck the option will resultoading the associated objects when the main blgec

loaded.

For Output Path, specify the location to store the generated pinsi code source file.
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For Association Handling select the type of association handling to bel seg#her Smart or Standard.
*  Smart

With smart association handling, when you updateemd of a bi-directional association, the
generated persistent code is able to update tlee etfu automatically. Besides, you do not need to
cast the retrieved object(s) into its correspongiagsistence class when retrieving object(s) from
the collection.

e Standard

With standard association handling, you must upbath ends of a bi-directional association
manually to maintain the consistency of associati#sides, casting of object(s) to its
corresponding persistence class is required wheirvimg object(s) from the collection.

Association Handling ¢ | Smark

Persistent 4FT :

Figure 2.63 - Association Handling options

For Persistent AP|, select the type of persistent code to be gergbratther Static Methods, Factory Class,
DAO or POJO.

Persiskent APT Fackary Class W |
Generate Criteria

C# Assembly Name

Cal maramile A L

Figure 2.64 - Persistent API options

For Generate Criteria, check the option for Generate Criteria to gemetia¢ criteria class for each ORM-
Persistable class. The criteria class supportsyquethe database by specifying the searchingraite

For C# Assembly Namespecify the name of the assembly for the .NETliegfion which holds the
assembly metadata.

For Compile to DLL, check the option fotompile to DLL, DB-VA will generate DLL files which can be
referenced by .NET projects of language other th#érsource.

Compile ko DLL
MET Framework Directory C'I,WINDOWS'I,MIErDSDFtNET'I,FFEI‘I‘lEWDI’k'I,'\.I‘l 1 ‘I]
Figure 2.65 - Compile to DLL options

For Sample check the options to generate the sample fildsGihproject file which guide you through the
usage of the .NET persistent classes.

Sample

Sample

C# Praject File

Figure 2.66 - Generate Code sample options
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For Advance Settingsyou can define the Default Order Collection Typefault Un-Order Collection Type
and Override toString Method. Click on tAdvance Settingsbutton, select the desired settings in the
Advance Settingsdialog box.

® Advance Settings
Default Order Collection Type | | v|

Defaul Un-Crder Collection Type : | et ¥

Cwerride toString Method | | 10 Gy - |

Figure 2.67 - Advance Setting dialog

For Default Order Collection Type, select the type of ordered collection to be usdthndling the multiple
cardinality relationship, either List or Map.

For Default Un-Order Collection Type, select the type of un-ordered collection to beduseéhandling the
multiple cardinality relationship, either Set ordBa

For Override toString Method, select the way that you want to override therin§tmethod of the object.
There are three options provided to override tistriog 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.
5. Click Finish, theGenerate ORM Code/Databaselialog box appears showing the progress of codergéon. Click
Closewhen the generation is complete.

® Generate ORM Code/Database PX|
Finish
[ Clnse Dialog when Finished progress

Figure 2.68 - 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 oyipth and the generated database will be set e tepecified
database configuration.

Generating Code and Database from Class Diagram

Figure 2.69 - Generate Code from Class Diagram

2-24



DB-VA Designer’s Guide

Chapter 2 — Using Wizard

Upon selecting the option f@enerate Code from Class Diagramthe wizard helps you generate persistent code and

database from class diagram with respect to th&inemgents you specified throughout the wizard.

Take the following class diagram as an example:

~ProductName : String
-UnitPrice : double

shoppingcart
==0RM Persisable== ==0RM Persisable=>
OnderLine Consistof 3 PurchaseOrder
D int . -PO_NO:int
-OreerGty : int 1 BelongTo -Date : String
-SubTotal . double -TotalAmt : double
K
orderecdBy | 0.* Place | 1.*
PlaczdBy 1
Orders 1 == 0RM Persistable==
Customer
=<0ORM Persistable== —CustomerD - int
Product -Custom erflam & : String
~ProductlD : int -Address: String

-CortactPhone : String
~Email : Sting

Figure 2.70 - Class Diagram

Follow the steps of th&enerate Code and Database from Class Diagramizard:

1. Selecting Classes

@ Generate Code and Database from Class Diagram - Selecting Classes

Selecting Classes
Mon Persistable Classes

Fersistable Classes

{E untitled

A

=] untitled

shoppingcart

Customer
PurchaseCrder
Orderling

Product

<%

[

« Back J[ Mexk = J[ Cancel ]

Figure 2.71 - Select the Classes

You are asked to select the classes on the clagsath which you want to generate persistent ctagsanipulate
persistent data. By default, all the classes stgped as ORM-Persistable on the class diagramedeeted for the
generation of code and database shown in theflRersistable Classesyou can deselect the persistable classes by

using the list of buttons between the listNafn Persistable ClasseandPersistable Classes

. Add Selected

Add the selected class froRon Persistable Classew® Persistable Classes

. Remove Selected

Remove the selected class fr@@rsistable Classeto Non Persistable Classes
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Add All

Add all classes frorhlon Persistable Classet Persistable Classes

. Remove All

Remove all classes froRersistable Classefo Non Persistable Classes

For the classes shown in the listR#rsistable Classeghey will be stereotyped as ORM-
Iﬂ Persistable on the class diagram after the wizafidished. Meanwhile, for the classes shown
in the list ofNon Persistable Classeghey will not be stereotyped on the class diagater

the wizard is finished.

2. Select Primary Key

@ Generate Code and Database from Class Diagram - Select Primary Key

Select Primary Key
Select primary key:

Class
Customet

Primary Key
CustomerID

FurchaseCOrder

Orderline

Auto Generate

ProductName
UnitPrice

Do Nk (renerake

Aute (renerats

Reset all to Auto Generats J [ Reset all to Do Mot Generate J

[ « Back _H Mext = J[ Cancel ]-

Figure 2.72 - Select the Primary Key for the Table

You are asked to select the primary key for eaahscbeing mapped to data model and relational ase¢alyou can
either select an attribute as the primary key bDB-VA generate the primary key automatically.ae change the

select by using the drop-down menu.
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3. Table Details Configuration

® Generate Code and Database from Class Diagram - Table Details Configuration

PurchaseCrder
Orderling OrderLing
Produck Product

Table Detal

Columns :

Attribute Mame Column Name Remarks |
CustomerID CustomerID PE
Customertanme Customertame | Table to Class mapping t@
Address Address
ContactPhane ContactPhone
Email Email

[ < Back J[ Next = J[ Cancel ]

Figure 2.73 - Mapping Tables to Classes

You are asked to define the Table Details for gatimey database and code. DB-VA generates databasgessistent
classes based on the information defined here.céowedit the table details by double-clicking tieddf

» 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 #odi®ox warning you the classes will be generated i
default package.

Ohject Relational Mapping

": e or more dissses il b gererated n delsut package. Clsses not inodef sl pachags vall not e abls to sccess e classes, fre you sre?
L]

e J[ w |

Figure 2.74 - Confirm generate classes in defaattkage message

* 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

Akkribute Mame | Calumn Mame Remarks E’ Aktribuke Mame | Column Mame Remarks
ProductID ProductID PE ProductID ProductID PE

Producthlame Producthlame  SEERT=sy NI
Figure 2.75 - Mapping column

2-27



DB-VA Designer’s Guide

Chapter 2 — Using Wizard

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 théable, Column, Primary Key andForeign Key.

@ Custom Code Style Setting rz|
Custam Code Skyle
e v
Prefix/Suffix : ‘PreFix e ‘
(=) Add
() Remove | ‘
Scape ‘AII e ‘

Figure 2.76 - Custom Code Style Setting dialog

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 ogad.

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 appieeither All or Selected.

Table shows the result of applying Code Style.

4. Database Configuration

» For Java Language selected

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 Iltem_suf
Remove (E.g. _suf) Iltem_suf Item
Table 2.3

® Generate Code and Database from Class Diagram - Database Configuration

[[] Ezport: to Database

Quote SQL Identifier;

Database Configuration
Generate DOL

Table Charset;

Connection ;

i Defaulk{Awuto) vr!

| “

| 10BC |

JDBEC

Distabase Setting

Connection Pool Options Use connection pool

Driver ; iMySQL (Connectorf Driver)

il D

Driver file : =< “MySQL Conneckorf] 3.1, 105>

o8]

Connection LURL ¢

) T
@ Hostname : {Iocalhost

|+ lase |

Database name |shoppingdb

O |

User |sa

i Password : |

Sek as default

Engine: (=1 Default () InnoDE (with constraint) () MyISAM

Test Connection

[ < Back J[ ext = J[ Zancel J

Figure 2.77 - Database Configuration for Java
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You are asked to define the database configuraD&VA generates the database based on the settings
defined here.

For Export to Database check the option to allow altering the database.

For Generate DDL, check the option to allow the generation of Dile. f

For Quote SQL Identifier, select the option from the drop-down menu to &nabing the reserved word.
By enablingQuote SQL Identifier, the reserved word used in database can be usediaary word in
generating database.

ouoke SOL Identifier; Drefaulki Auta) w
Table Charset: DefaultiAuta)
-
Connection : Wes
Mo

o

Figure 2.78 - Quote SQL Identifier

For Connection select the type of connection from the drop-domenu, eithedDBC or Datasource

Connection @ JDEC "

IDEC

I

Figure 2.79 - Connection options
ForUse connection poglcheck the option to enable using the connectawi for Java project.

Use connection poal

Figure 2.80 - Use connection pool options

For Connection Pool Options click theConnection Pool Optionsbutton to open th€onnection Pool
Options dialog box for configuring the connection pooltsejs.

@ Connection Pool Options @

Acquire Increment @
Idle Test Period {seconds) : Cl
Minirurn Connections:
Maximurm Connections:

b1

Timeout {seconds)

Figure 2.81 - Connection Pool Options dialog

For Database Settingrefer to the description on Database Configuratiw Java Projeciection in the
Working with DB Visual ARCHITECTchapter for information on how to configure theéatmse settings.

2-29



DB-VA Designer’s Guide Chapter 2 — Using Wizard

» For C# Language selected

@® Generate Code and Database from Class Diagram - Dalabase Configuration

Database Configuration
Export to Database Generate DOL

Quote SQL Identifier: Inuto v

JoBC

Database Setting

Drriver File ; i<<MySQL ConnectorfMNet 1.0.6 > ” § ']
Adapter file ; i<<MySQL Connectorf] 3.1.107= ” & 'I
Connection string : il;Database=shoppingdbjUser ID=root;Password=root|
Driver IMySQL {MySQL Conneckar/Met 1,00 ~ |
Set as default

[ < Back ] [ et = J [ Cancel ]

Figure 2.82 - Database Configuration for C#

You are asked to define the database configuraD&VA generates the database based on the settings
defined here.

For Export to Database check the option to allow altering the database.

For Generate DDL, check the option to allow the generation of Dle.f
For Quote SQL Identifier, select the option from the drop-down menu to énabing the reserved word.

By enablingQuote SQL ldentifier, the reserved word used in database can be usediaary word in
generating database.

Quote SQL Identifier:

Connection

JDBLC

Figure 2.83 - Quote SQL ldentifier options

For Database Settingrefer to the descriptions on Database Configondfior .Net Projecsection in the
Working with DB Visual ARCHITECTchapter for information on how to configure theéatmse settings.
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5. Generate Code
For Java Language selected

@® Generate Code and Database from Class Diagram - Generate Code

Qutput Path :

Deploy ta
Association Handling ;
Persistent APT ¢

Generate Criteria

Generate Code

Etror Handling : iReturn False/null “ i
Exception Handling : !Do ok Show “ |
Default Lazy Collection Initialization !Lazy v |

ic:\prngra~1\vpsuit~1 .3\bin iE]

iStandanne Application w |
|3mart v
|

!Factory Class ~ | u
[[] Serilizable

[ Cache Options ] [ Select Optional Jar ]

Advance Settings

Samples
Sample

[ Servlet Sample

[[] 2ava Server Page (5P}

Scripks
Ant File
Batch {For Windows)

[ Shell Script {far Linus)

[] Web Application Deployment Descriptars {web.xml)

[ < Back. J[ Finish I[ Cancel ]

Figure 2.84 - Generate Code setting for Java

You are asked to specify the code details. DB-VAgyates the Java persistent code based on the

information defined here.

For Generate Code check the option to allow the generation of seuwrade.

For Error Handling , select the way to handle errors when they occur.

* Return false/null - It returns false/null in the method to terminéseexecution.
* Throw PersistentException- It throws a PersistentException which will bentieed by the caller.
*  Throw RuntimeException - It throws a RuntimeException which will be hagdllby the caller.

Generate Code

Error Handling Return Falsefnull w

Exception Handling :

IThrow PersistentException
Default Lazy Collection Initialization : [Throw RuntimeException

Figure 2.85 - Error Handling options

For Exception Handling, select how to handle the exception, either DoSfaiw, Print to Error Stream or

Print to log4j.

Exception Handling :
Cefaulk Lazy Collection Initialization :

Cukpuk Path

Do nok Show

Figure 2.86 - Exception Handling options

ForLazy Initialization , check the option to avoid the associated obfeats being loaded when the main
object is loaded. Uncheck the option will resultaading the associated objects when the main blgec

loaded.

For Output Path, specify the location to store the generated pnsi code source file.
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For Deploy to, select the type of application that you wanteépldy to.

Deploy ko Standalone Application £

Standalone Application K
'weblogic Application Server 8.1/9.0
Persistent API : 'websSphere application Server Community Edit
JBoss Application Server

Generic Application Server

Association Handling :

Generate Criteria

Figure 2.87 - Deployment options

For Association Handling select the type of association handling to bel seither Smart or Standard.
* Smart

With smart association handling, when you updateemd of a bi-directional association, the
generated persistent code is able to update tlee etfd automatically. Besides, you do not need to
cast the retrieved object(s) into its correspongiegsistence class when retrieving object(s) from
the collection.

e Standard

With standard association handling, you must updatk ends of a bi-directional association
manually to maintain the consistency of associati®sides, casting of object(s) to its
corresponding persistence class is required wheievimg object(s) from the collection.

Association Handling Smark, w

Persistent APT :
Standard

Figure 2.88 - Association Handling options

For Persistent AP|, select the type of persistent code to be gergratther Static Methods, Factory Class,
DAO or POJO.

Persistent APT @ Factory Class w

Static Methods

Generate Criteria

DA
(Reie}
IMapping Only

[ Cache Options ] [ Select Options

Samples

Figure 2.89 - Persistent API options

For Generate Criteria, check the option for Generate Criteria to germetia¢ criteria class for each ORM-
Persistable class. The criteria class supportsyquethe database by specifying the searchingraite

For Select Optional Jar, select the libraries and JDBC driver to be ineltich the generation of tleem.jar
file. Click on theSelect Optional Jarbutton, theSelect Optional Jardialog box is displayed. Check the
desired libraries to be included in thim.jar which will be built at runtime.

® Select Optional Jar El
v
ORM Core A

45M bytecade library

ASM Attribute

AMTLR 2,7.6 RC1

CGLIE bytecode generator 2.1.3
Cormons Collections 2.1,1

Standard JTA APT

sStandard Extension JDBC APIs

3P0 IDBC connection poal 0,9.0
Log4 Library 1.2,11

EHCache 1.1

[ Proxool JDBC connection pool 0.5.3
[] opensymphony 05Cache 2.1

[[] swarm cache 1.0 RC2

[] Treecache clustered cache 1.2.2 alpha
[ J&roups multicast library 2.2.8

[ standard JCa API

[ standard Jaas &PI {required by JCA)
[[] JBoss System (required by TreeCache)

[] JBoss Comman (required by TreeCache) e
Include Database Driver Estimate size! 3,89 MB

Figure 2.90 - Select Optional Jar dialog
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For Samples sample files, including Java application, serdetvlet filter and Java Server Page (JSP)
sample are available for generation. The genesstetple files guide you through the usage of tha Jav
persistence class. You can check the options tergenthe sample files for reference.

Samples
Sample
[] Servlet Sample

[] Java Server Page (5P}

Figure 2.91 - Generate Samples options

For Scripts, you can check the options to generate the sciiptsiding Ant File, Batch and Shell Script
which allow you to execute the scripts directly.

Seripts
Ant File
Batch (for Windows)

[ shell Seript (For Linux)

Figure 2.92 - Generate scripts options

For Advance Settings you can define the Default Order Collection Typefault Un-Order Collection
Type, Override toString Method and Flush Mode. KCba theAdvance Settingsbutton, select the desired
settings in théAdvance Settingsdialog box.

® Advance Settings @

Default Order Collection Type : List v
Default Un-Crder Collection Type @ | Set v
Owerride kaString Method 1D Only v

Flush Mode : Auko v

IMapping File Column Order : Default(ERD)
Getter/Setter Yisibility : Defaul{Public)

Figure 2.93 - Advance Setting dialog

For Default Order Collection Type, select the type of ordered collection to be urdthndling the multiple
cardinality relationship, either List or Map.

For Default Un-Order Collection Type, select the type of un-ordered collection to beduseéhandling the
multiple cardinality relationship, either Set org8a

For Override toString Method, select the way that you want to override therio§tmethod of the object.
There are three options provided to override tis¢ring 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.

For Flush Mode, select the flush mode, either Auto, Commit, Alway Never.
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» For C# Language selected

@® Generate Code and Database from Class Diagram - Generate Code

Generate Code

Error Handling : iReturn False/rull v I

Exception Handling : %DU not Show

Default Lazy Collection Initialization : ‘Lazy |

Cutput Path ic:'l,prograrvl\,vpsuitrvl . 3bin ‘E]

: T =
Association Handling {Smart v‘ ﬂ
T

Persistent APT : ;Factory Class a ‘ u

Generate Criteria

C# Assembly Mame : }shopplngcart |
Compile to DLL

.MET Framewark Directory : ES'I,MicrosoFt.NET'I,Framawork'(vZ.D.50727'!, "_]
Sample
Sample

C# Project Fils

[ < Back. J[ Finish ][ Cancel ]

Figure 2.94 - Generate Code Setting for C#

You are asked to specify the code details. DB-VAggates the .NET persistent code based on the
information defined here.

For Generate Code check the option to allow the generation of seuwrade.
For Error Handling , select the way to handle errors when they occur.

e Return false/null - It returns false/null in the method to terminggeexecution.
e Throw PersistentException- It throws a PersistentException which will benteed by the caller.

Error Handling ; Return False/rull [»

Exception Handling :

Throw PersistentExcepkion

Figure 2.95 - Error Handling options

For Exception Handling, select how to handle the exception, either DoStamiw, Print to Error Stream or
Print to log4net.

Exception Handling : Do niok Shiow

Default Lazy Collection Inikialization :

Prink to Error Skream

Cukput Path ; Print to log4net

Figure 2.96 - Exception Handling options

For Lazy Initialization , check the option to avoid the associated objeats being loaded when the main

object is loaded. Uncheck the option will resultoading the associated objects when the main blgec
loaded.

For Output Path, specify the location to store the generated pnsi code source file.
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For Association Handling select the type of association handling to bel seg#her Smart or Standard.
*  Smart

With smart association handling, when you updateemd of a bi-directional association, the
generated persistent code is able to update tlee etfu automatically. Besides, you do not need to
cast the retrieved object(s) into its correspongiagsistence class when retrieving object(s) from
the collection.

e Standard

With standard association handling, you must upbath ends of a bi-directional association
manually to maintain the consistency of associatd#sides, casting of object(s) to its
corresponding persistence class is required wheirvimg object(s) from the collection.

Association Handling : Smark W

Persistent APT :
Standard

Figure 2.97 - Association Handling options

For Persistent AP|, select the type of persistent code to be gergbratther Static Methods, Factory Class,
DAO or POJO.

Persistent APT @ Factory Class L

Static Methods

Generate Criteria
C# Assembly Mame :
Compils to DLL

Figure 2.98 - Persistent API options

For Generate Criteria, check the option for Generate Criteria to germetia¢ criteria class for each ORM-
Persistable class. The criteria class supportsyquethe database by specifying the searchingraite

For C# Assembly Namespecify the name of the assembly for the .NETliegiion which holds the
assembly metadata.

For Compile to DLL, check the option fo€ompile to DLL, DB-VA will generate DLL files which can be
referenced by .NET projects of language other t#rsource.

Compile to DLL
JMET Framework Directory CWINDOW S Microsoft, MET | Framework), E

Figure 2.90 - Compile to DLL options

For Sample check the options to generate the sample fildsGthproject file which guide you through the
usage of the .NET persistent classes.

Sample

Sample

C# Project File

Figure 2.91 - Generate sample options
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For Advance Settingsyou can define the Default Order Collection Typefault Un-Order Collection Type
and Override toString Method. Click on tAdvance Settingsbutton, select the desired settings in the
Advance Settingsdialog box.

@ Advance Settings El

Default Order Collection Type @ List w
Default Un-Order Collection Type & | Set v
COrwerride kaString Method : 1D Only R
IMapping File Column Crder : Defaul{(ERD)  »

Getter/Setter Yisibilty © Default(Public)

Figure 2.92 - Advance Setting dialog

For Default Order Collection Type, select the type of ordered collection to be urdthndling the multiple
cardinality relationship, either List or Map.

For Default Un-Order Collection Type, select the type of un-ordered collection to beduseéhandling the
multiple cardinality relationship, either Set org8a

For Override toString Method, select the way that you want to override therio§tmethod of the object.
There are three options provided to override tis¢ring 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.

Wizard forGenerate Code and Database from Class Diagranption provides an option of

:, generating code to you. By default, tBenerate Codeoption is selected. If you do not want to
generate code from class diagram, please deseé@eherate Codeoption. In this case, only
database will be generated while persistent coleati be generated.

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

® Generate ORM Code/Database g|
Finish
[[] Clase Dialog when Finiched pragress

An entity relationship diagram will be generatedioaatically and added to your project. The genératrsistent
code and required resources will be generatecetsyibcified output path and the generated datatiid®e set up to
the specified database configuration.
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Chapter 3 - Designing Object Model with UML
Class Diagram

DB Visual ARCHITECT (DB-VA) provides you a visualadeling environment for the object model of an a&aion. This
chapter shows you how to depict the object modglssing a UML Class Diagram.

In this chapter:

* Introduction

e Creating Object Model with Class Diagram
» Defining Package for Classes

e Specifying Stereotypes

e Specifying Inheritance Strategy

e Specifying Collection Type

» Defining ORM Qualifier

e Customizing SQL

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 respéctifkeclass is a generic definition for a set ahsar objects. Hence, an
object is an instance of a class. An object modwliges a static conceptual view of an applicatlbshows the key
components (objects) and their relationships (aaons) within the application system.

DB-VA supports visual modeling for object modelsf only by creating a new object model, but alsdrbpsforming from a
data model. As DB-VA automates object-relationappiag, DB-VA supports the generation of databasdeand persistence
layer for Java model APl and .NET model API, whighurn streamlines the model-code-deploy softveireclopment
process.

Creating Object Model with Class Diagram

A class diagram can be used to describe the oljectslasses inside a system and the relationbkipsen them; and thus, a
class diagram is also known as an object model cldss diagram identifies the high-level entiti€she system. DB-VA
comes with a complete UML 2.0 class diagram foeobmodeling.

The following section describes how you can degitbbject model using the class diagram. DB-VA algoports the
generation of persistent code based on the objedemwhich will be briefly described in the DB-ViArogrammer's Guide.

DB-VA provides you with two ways to create a Cl&sagram:

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

You can create a new class diagram in one of ttee tivays:

e Onthe menu, clickile > New Diagram > UML Diagrams > Class Diagram

:“Iéile | Edt  Wiew Tools  Window Help

D‘_l Mew Project ChrlHN oy - m - q & Ei‘ ®\| 00% ‘ @l
. | L

Nouitisarem P[] Mew Diagram... Chrbeshift+h | @@ @
E Open Project... Chrl+0 UML Diagrams 3

Reopen ] Requirements Capturing ] -

Figure 3.1 - Create a Class Diagram

» On theDiagram Navigator, right-click Class Diagram > Create Class Diagram

Diagram Navigator o X

CE -8 -a-2|

[ Textual Analys ﬁl Newr Class Diagram

[ Entity Relation] |_| New Diagram...
ORM Diagram
E.JB Diagram

Sart by name

.| Overview Diag Collapss

Expand

Figure 3.2 - Create Class Diagram on Diagram Navaya

e On the toolbar, click thBlew Class Diagramicon.

A new class diagram pane is displayed.

Adding Class
1. On the diagram toolbar, click tli&assshape icon.

B Class Diagram1

W L‘B | ¥ <default package>|
Y

K Tools o

od u* ol Product

[ Class ProductiD : irt.
EIH - [Productiame ; String
-UnitP rice : double
s -

® =

Figure 3.3 - Class shape icon

2. Click a location in the diagram pane.
DB-VA places an icon representing the class eleroprihe diagram.

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

ORM-Persistable class is capable of manipulatiegotérsistent data with the relational databassupporting the generation
of persistent code, ORM-Persistable classes shimiltsed in object modeling. Classes added to #s diagram can be
stereotyped as ORM-Persistable to manipulate ttebeae. For information on how to specify the stisqge to a class, refer
to Specifying Stereotypes section.

DB-VA provides an alternative way to add the ORMdfstable class easily.

1. On the diagram toolbar, click tli&assshape icon and hold for a while, a pop-up menwsho

= ass Dia

W & | »  |<default packages| ..
Y
ATodls ORM Persistable=:
=< ersistables>
® Li £ Product
@C\ass == -ProductlD ; int
-ProductMame | String
= AT -UnitP rice ;- double
“_!‘ P
Class
®* =

Figure 3.4 - Click on Class shape icon

2. SelectORM-Persistable Classfrom the pop-up menu.

= ass Dia

W ] | ¥ |<default package=| ..
s

T Tools o
=<0ORM Persigtables>

&|d s Product
@C\ass = fPruducﬂ_D. Hint: :
-ProductName | String
B |- _UnitP rice : double

Interface

ﬁ Enurmeration

Priiitive

L} Entity Bean k

]

Figure 3.5 - Select ORM-Persistable Class on papepu

3. Click a location in the diagram pane.

DB-VA places a class shape icon which is marketi wAtORM Persistable>>on the diagram.

=<0RM Persigtables=
Class

Figure 3.6 - ORM Persistable Class

4. Type a name for thORM-Persistable Class
* You can edit the name by double-clicking the namleyopressing thé&2 button.
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Modifying Class Specification
A class specification displays the class propegi®s relationships.
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

[H &) (B8 A LE
I E—
==0ORM Persistable=>
Product O* T

P roGUEtID : int e e

-Producthame : String el
I

-UnitPrice : double
A

Figure 3.7 - Open Specification resource-centric

* Right-click the class, cliclOpen Specification. from the pop-up menu.

n ]
=<0ORM Persistable=4
Product e '
w-ProductlD :int Open Spedification. .. Enter
F-Productlame : String l%
L UnitRice : double Stersatypes >
— Abstrack
Wisibility 3

Figure 3.8 - Open specification by click on menu

Class Specificationdialog box is displayed, you can modify the clpssperties and relationships.

® Class Specification E]

Tagged Yalues Diagrams References Comments
ORI Class Detail Business Key CRM Query Stereokypes
General | attributes | Operations | Relations | Template Parameters | Class Code Details
Mame:  |Product
Parent:  |<Mone=
Wisibility: | public ~
Documentation:
M BJ u| = = 2S5 Fhe Fefalse

[] sbstract []Leaf [[]Root [ Active
o (oo J[ b J[ o ]
Figure 3.9 - Class Specification dialog
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Adding Attribute
An attribute is a property of a class which hasme, a value and also has a type to describe #raathristic of an object.

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

add k Atk Ak+3hift+8
o - St = T
T = a Cpen Specificatian, ., Entes Dpearation AlE=shift+0
- Product Sterechypes k Tamplahe Parametar
L Anstrack
Wislaliy k
Figure 3.10 -

2.

A new attribute is added, type the attribute nantetgpe in the form ofdttribute_name: type". You can also edit the
attribute name by double-clicking the attribute eaon by pressing the2 button.

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

» Using Class specification dialog:
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 E|
Tagged Yalues Diagrams References Comments
ORM Class Detail Business Key CRM Query Stereokypes
General | Attributes | Operations | Relations | Template Parameters | Class Code Details
:Name :ClassiFier :V\sibility :Type :Init\al valuz
ProductID ﬁ Product Drivate int
Productiame E Product private String
UnitPrice & rroduct private double
.3
L3
Shaw inherited
e e

Figure 3.11 - Class Specification dialog
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An attribute specification displays the attributepgerties, such as name, type, and initial valae et

To open the Attribute Specification:

1. Right-click the attribute, clickbpen Specification. from the pop-up menu.

n

==0ORM Persistable=>

Product
-ProductlD : int

-ProductName : String

_UnitPrice - double a Open Specification, ., l}\ Eniter
Stereotypes 4
Multiplicity ]

Figure 3.12 - To open attribute specification

The Attribute Specification dialog box is displayed, you can modify the atttéproperties.

® Attribute Specification

Stereotvpes Tagged Yalues References
General Atkribute Code Details ORM Attribube Detail
Marne:
Classifier:
Initial value:

tultiplicity:  Unspecified
Wisibility: private

Type: String

Type modifier: |<Unspecified =
Scope: instance

Documentation:

Fhm BT u S ==|E=S Fhre Feiake

Visible

X

Comments
WML Schema

w | []ordered [¥] Unique

[ oK ] [ Cancel ] [ Apply.

[

Figure 3.13 - Attribute Specification dialog

Adding Association

An association refers to the relationship specditime type of link that exists between objectshidws how the objects are

related to each other.

You can add an association to the classes in ottedfvo ways:

» Using Resource-Centric Interface

1. Click on a class, a group of valid editing resoarisedisplayed around the shape.

el FEEE

<<CORM Persigtahle=>

-Product!D : int
-ProductMame : String
-UnitP rice : double

Ll

Figure 3.14 - Resource-Centric
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2. Mouse over the smart resource of association, tsédealesired resource, such @mg-to-Many Bi-
directional Association - > Clas$

2
8 5
S a B LR A A
<=0RM Persgahle==
Product
-ProductiD : int
-ProductMame : String

-UnitP rice : double
A

-to-Many Bi-directional Assoriation - Class |

=
l"D

[®

Figure 3.15 - "One-to-Many Bi-directional Assoc@ti-> Class" resource

3. Drag the resource to the associated class.

==ORM Persigable=>
Product

-ProductiD | int
-Productiame ; String

=<0RM Persistable==
OrderLine

1D - int

i —Orm%int
|-Subtotal : doukle

[FUnitPrice | double

Figure 3.16 - Create an association

Smart resource is a kind of resource which grobhpsesources of similar purpose together and
enables the last selected resource (the defaolimes) of the group to be visible. To see all the
resources, mouse over the default resource to dxpan

Using Toolbar icon

1. On the diagram toolbar, click tiessociationicon.

_=Ej_']C\ass l%l!
-

| Assodiation
ot ]

Figure 3.17 - Association icon button

«uz
=3

R 4

aw

2. Click on a class and drag to the associated class.

is added between the two classes.

<=0RM Persistable=>
Product

<=0RM Persistable=>
OrderLine

-ProductiD : int
-Productiame : String
~UnitP rice : double

-orderLines
1 =D it

-OrderGty : int
-Subtotal : double

-product

Figure 3.18 - An association are created

(4

DB-VA automatically creates the roles in an assamicbetween ORM-Persistable classes.
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Modifying Association Specification
You can edit the association specification in ofithe three ways:

» Using Open Specification
1. Right-click on the connection line, cli€Bpen Specification.. from the pop-up menu.

Association Specificationdialog box is displayed, you can modify the asstian properties, Roles of
classes in Association End From and To, Multipfieihd Navigation etc.

® Association Specification @

Tanged Yalues References Comments
General ORM Association Detail Stereotypes

Marne:
Association End From
Raole: product E]
Element:  |Product E]
tultiplicity: 1 v
Mavigable: | True £
Association End To
Role: orderLine E]
Element: | Orderline E]
tultiplicity: * v
v

Mavigable: | True

Documentation:

FHM. B J u = ==

FFe faks

E

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

Figure 3.19 - Association Specification dialog

» Using Pop-up Menu
1. Right-click on the connection line, the propertytlod association specification is displayed ingbp-up
menu, includingNavigable, Multiplicity , Visibility , Aggregation Kind andEdit Role Name..,

Qualifier....
a Open Specification. .. Enter
<<0ORM Persigtable=> Stereatypes L
Pfl'-ljlllﬂ product Role A {Product) % 4 Mavigable »
-Product!D : int )
-ProductName : String T Role B (Orderline) 2 Mulkiplicity 4
-UnitPrice : double ORM ] Wisibiliby 3
Shaow Multiplicity Constraints Aggregation Kind 3
Showe Direckion Edit Role Mame. ..
Remove All Turning Point (5) Qualifigr. ..

Figure 3.20 - Modify association specification smg popup menu

2. Select the property that you want to edit, cheekdésired value.

If you right-click on the connection line towardslass, the pop-up window shows the

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

Role name of the class describes how it acts ims$keciation which will be used in the
j generation of persistent code. Be sure that yoe gaxen the role names to the classes in the
association in order to proceed to the generatiaode.
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e Using Property Pane
1. Onthe menu, clickiew > Panes > Property

The property pane will be displayed.
2. Click on the connection line.

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

Properky a # o
éName |Walue
|Connectar style Follovs Diagram A
|Pin
From paink [}
To point
Skereotypes <Unspecified=
Role & Dretail
Mame product
Mavigable True
Multiplicity 1
Wisibilitsy private
Aggregation kind [Mone
|Role B Detail
Marme orderLines
Mavigable True
Mulkiplicity e
isibility private )
Aggregation kind |Mone »

Figure 3.21 - Property Pane

Adding Operation
An operation, also called function or method isltilebavior of an object relates to how it acts aatts.
You can add operation to the class in one of theetlvays:

* Right-click on a class, seleadd > Operation.

Add ’ attribute Alt+Shift+A
o A open Specfication... Enter Cperation k Alt-+Shift+o
<<0ORM Persigtable= Stereotypes 4 Ternplate Parameter
Orderl ine b
o0t Abstract
-OrderCty : int Visibility 3

-Subtotal : double
Sub Diagrams ]

Figure 3.22 - Add an operation

A new operation is added, enter the operationérfélhm of 'operation_name(parameter_name: type) : return_typ& You
can also edit the operation name by double-clickivegoperation or by pressing thé button.

» Click on a class, press the keyboard shortéut + Shift + O.

» Using Class Specification dialog:
1. Right-click the class element, cli€pen Specification...
2. Click theOperationstab, then clickAdd.
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Operation Specificationdialog box is displayed, you can modify the operahame and properties, such as
return type, parameters.

® Class Specification E]

Tagged Values Diagrams References Comments
ORM Class Detail Business Key ORM Query Stereatypes
General | Attributes | Operations | Relations | Template Parameters | Class Code Details
Mame |'Classiﬁsr |'V\sibwlity' |'Retum type
calculateSubTatal |§ OrderLine |pub|\c !double
»
v
Show inherited Add...
e . =

Figure 3.23 - Add operation in Class Specificattbalog

Modifying Operation Specification
An operation specification displays the operatiooperties, such as name, visibility, return type] parameters etc.
To open the Operation Specification:

1. Right-click the operation, clickpen Specification..from the pop-up menu.

n
=<0RM Persistables=
OrderLine
D int
®-OrderCy : int .
-Subtotal : double
o E Open Specification. .. Enket
Shereobypes 13

Figure 3.24 - To open operation specification

The Operation Specificationdialog box is displayed, you can modify the operaproperties.

® Operation Specification El
ameters Stereotypes Tagged Values Diagrams References Caomments
General ‘ Parameters Cperation Code Details ORM Operation Detail
Mame: |
Classifier ! | |
Return bype: Fouhle £ |E
Type modifier: |<Unspec\ﬂed> £ |
Wisibility: |puh||c £ |
Scope: ||nstance v |
Docurnentation:
FHM BIfu === £ FThe Fefakbsw

[] abstract [ Query Visible
(o J[ conel J[ oo J[ o ]
Figure 3.25 - Operation Specification dialog
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Adding ORM Implementation Class

ORM-Persistable class is used to generate thespamsiclass which has the ability to access thaebdat including the basic
operations for add, update, delete and searchhé\generated code provides the basic operatiomadaipulating the
persistent data, you may find it insufficient andnivto add extra logic to it.

DB-VA promotes the use of ORM Implementation Classadd extra logic to the ORM-Persistable classekienerating the
persistent code, the ORM implementation classalsib be generated, and thus you can implemenbtfie to the method in
the generated implementation class for manipulatiegoersistent data.

To add an ORM implementation class:

1. Create an ORM-Persistable class with an operatipadding extra logic.

<<0ORM Persigable=>
OrderLine

HD it
-Orceraity © int
-Subtotal | couble

+calculateSubTotal {unitprice : double, gty : int) : double

Figure 3.26 - ORM-Persistable class with an operati

2. Mouse over the class and drag the resourc€fdte ORM Implementation Clas$ to the diagram pane.

B B A
b= ORM Persigtabless <

Create ORM Implementation Class
HID - int

OrlerGty : int
FSubtotal ; double

caleul ateSubT otal (unitprice : double, gty : int) : double
A

Figure 3.27 - "Create ORM Implementation Class'owse

The implementation class is created and conneotdtetsource class with generalization stereotgsetcORM
Implementation>>. The source class becomes an abstract class wihsiract operation.

==0ORM Persisable>=
OrderLime
LID : it ==0RM Implem entation== O rderLinelmpl

-OrderGty : int :] +ealculateSub T otal (unitprice © double, gty int): double

-Subtotal : double
+cakulate SubTotal(untprice : double, gly © int) : double

Figure 3.28 - ORM Persistable Class and ORM Implaatéoon Class
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Synchronizing from Data Model to Object Model

DB-VA allows you to generate a Class Diagram framnERD by synchronization if there is an ERD.
You can synchronize the ERD to Class Diagram inadfrtbe three ways:

* On the menu, clickools > Object-Relational Mapping (ORM) > Synchronke to Class Diagram

Tools | Window  Help

& repot e & @ o v ¢
Project Publisher ... % - @ @ @ m

sl Corfigure Sterectypes...

-

=

Configure Requirement Enumer ations. .,

|

Instant Reverse 3
Object-Relational Mapping (ORM) 3 d Wizards. ..
(¥ IDE Integration... @l Database Configuratian...
?’I Reverse Database..,
Teamwnrk 4 m Reverse Java Classes...
(Z) DE-vaSOL m Reverse Hbernate, ..
Key Manager ... r& Reverse Enterprise Object Framework..,
Options... g Synchronize to Class Diagram
I ®» 3 || "3 Synchronize to Entity Relationship Diagrarn

Figure 3.29 - Synchronize ERD to Class Diagram

* Right-click on the ERD, sele&ynchronize to Class Diagram

Presentation Options ]
Lack Diagram
Selectable 3

Generate SQL...
Synchronize to Class Diagram [%

Send to ]

Figure 3.30 - Synchronize to Class Diagram by ctiakpopup menu

e Onthe ERD, hold down the right-mouse button, mineemouse from right to left to form the gestureblde path is
shown indicating the gesture.

E  Entity Relationship Diagram1

R et PurcheseOrder BelonaTo
—n = e
- i i,
=43 ~~ ConsistsOf
S| ~.
=ik i ‘_|
o & |
I I
E_.:i - @ ] OrderecdBy
o i l
" i I
laa] ! ,
= 1 — l
- i I
| PlacecdBy G |
- ers
: Customer :
L !
]

| [+CustomeriD
CustomerName
Address

+ProductiD

_ Productiiame
ContactPhone UritPrice

Email

Figure 3.31 - Synchronize to Class Diagram by ugasgture
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A class diagram is generated and can be found uhdB®iagram Navigator.

==0RM Persigtables=
Order

=<0RM Persigtable==
OrderLine

- BelongTonsistsOf
-PO_NO: int D int

-clate : String 1 1.0 ForderQity : Integer

toalAmt : Double subtotal : Double
Places * OrderedBy | 0.*

PlacsdBy 1 Orders 1

==0RM Persistables= =<0ORM Persistable=>
C Product
ForodudiD : int
Fprodudthlam e : String
FunitP rice : Double

-customerlD - int
-customerName : Sting
-address : String
-contacdPhone : String
-email : String

Figure 3.31 - The generated Class Diagram

Defining Package for Classes
DB-VA provides you with two alternative ways to btef the packages for the classes.

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

Class Diagram1 shoppingcart->shoppingcart

m E | w | <default package: | m lﬂ | v |shoppingcart|
a i

X Tools & x5 Tools ==

4. P <<ORMW Persistable=> Ll Va ZZ0RW Persidaniess
B > e > = - Be
Hoo-|  fomersm B  fomesum

o -ﬁcg\hm‘t ' Double oy -ttoalAmt ; Double

T R BCRILEE

® & Places fi.* ® = Places 1.

ooy OB B S &4

Figure 3.32 - Define the package

» Create a package element on the diagram:
1. On the diagram toolbar, click tiackageshape icon.

B Class Diagram1

W ] | ¥ |<default packages | .
A
R Todls
¢|d 7 <=ORMW Persigable== <<0RM Persigable==
B BelongTonsists0 f OrderLine
[E]dess. & FPO_NO - int —iD it
Bre~ -date : Sting ! 17 fondemity: integer
s toalAmt : Double -subtotal | Double
s = : : el
- = Places [1.* OrderedBy 0.r
ey e B~
&
PlacecBy 1 Ordlers 1
.....
Ar e <<ORM Persistable>> <=ORM Persdables=
C Product
- I -customerlD : int [productiD « int
EH ?d] -customerhame : String |-producthiam e : String
N = -atdress | String l-unitPrice : Double
_Packaga -mhgu?h&me-: String
= l-email : String

Figure 3.33 - Click on the Package icon
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2. Click a location in the diagram pane to createckpge element on the diagram.

Package
1—I7.
L]

Figure 3.34 - Rename the Package element

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

shoppingcart
==0ORM Persistables== =<0RM Persistable==
Ord i
= BelongTo  ConsistsOf frcierine
PO _MO:int " -ID :int
-dlate : Sting 1 1. -ordertity : Integer
-ttoalAmt : Double -subtotal : Double
Places f1.* OrderedBy | 0.*
PlacecBy 1 Orders 1
==0RM Persisable== =<0RM Persistable=>
C Product
~customerlD : int -productiD : int
~customerMame : String -productMam e : String
~address : String -unitP rice : Double
~comtactPhone : String
-email : String

Figure 3.35 - Move the Class element into the Pgelelement

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

Class Repository [sUS e B Cl
ar, Sk A &
- T E‘j 'l% T e ‘k 6]
E T shoppingCart .
=8 Ejshoppingcarj% JA Too
: E Custom ‘

i EOrderLu‘l shoppingcart ; Package
T as

E Product E

LB purchasecrder .

oS

Figure 3.36 - Class Repository show the Classéisdérpackage
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Specifying Stereotypes

Stereotype extends the semantics of the UML metamtdlassifies 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.

To specify the stereotypes of a class:

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

n | F
Product
[PraductiD ; it Add 4

L : :

-ProductMame : Strir] e—

R 1 Y open Specification. ..
FUnitP rice : couble g N B

] Stereotypes 4 Sterectypes. .. [S

Abstrack

Figure 3.37 - To add/remove stereotypes

The Class Specificationdialog box is shown witlStereotypesTab

ﬂ Class Specification

Template Parameters | Class Code Detals | ORM Qualifiers
Gereral |l aetributes | Operations | Relations
Stereotypes L Tagged Yalues Ciagrams Files |
All: Selected:
| . auxiliary L
E @ boundary
| B control
. B Delegate
| E entity :
|
| 8 Entity Bean
| 9 Erum [ »
| B Focus | B

| B8 implementationClass |

| B8 Message Driven Bean
|

| B metaclass

| B9 Session Bean
| 8 Struct

Edit Stereotypes. ..

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

E3

Figure 3.38 - Class Specification dialog (Stereetypab)

2. SelectORM Persistable then> button andOK .

=<0ORM Persigtable==
Product
Product!D : int _
-Productiame : String
-UnitP rice : double

Figure 3.39 - Class with stereotypes
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Specifying Inheritance Strategy

In a generalization, the subclass inherits allfiaures of the superclass. DB-VA provides two fitaace strategies - table
per class hierarchy and table per subclass toftnanshe generalization hierarchy to relational mlo@y default, table per
class hierarchy is used for the generalization.

When transforming generalization into relationald®lp DB-VA transforms the generalization accordioghe inheritance
strategy applied. For more information on the tfamsation, refer to the description of Mapping Intence/Generalization
section.

You can specify the inheritance strategy in ontheftwo ways:

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

n Add »
==0RM Persistable=
Bankaccount a Open Specification. .. Enter
w-accountumber: integ: Stereotypes N
-password : String
-balance : integer Abstract
wisibility »
T Sub Diagrams »
Create Parent »
Code Detail »
=<0RM Persigtables> <=0R
ORM » p
CheckingAc count Sal ORM Class Detail...
-interes Edi ORM Query...
4 Cut

Figure 3.40 - To open ORM Class Detail

2. Click Subclasses. 1o open thénheritance Strategy dialog box.

® Class Specification E|
General | Attributes | Operations | Relations | Template Parameters || Class Code Details
Taooed Yalues Diagrams References Comments
ORM Class Detail EBusiness Key ORM Query Sterectypes
F R = T able per class hierarchy:
Discriminator vale:
Cache: Disable w
Custom S0L
[ Insert:
[ Update:
[ Celete:
[ read anly
(o (oo J( o [ w0 ]

Figure 3.41 - Class Specification (ORM Class Detaib)

3-17



DB-VA Designer’s Guide Chapter 3 — Designing Objdodel with UML Class Diagram

3. Select the desired subclass from the generaliztiéen select thinheritance Strategy from the drop-down
menu, and then clickpply.

® Inheritance St rategy @

[E Eankaccount

=

£Co erarchy)
------ ﬁ SavingAccou archy)

Inheritance Skraktegy:

Figure 3.42 - Select the Inheritance Strategy

e Specifying from Subclass
1. Right-click the subclass, selddRM > ORM Class Details...from the pop-up menu. Th&ass
Specificationdialog box showing th®RM Class Detailtab is displayed.

=<0RM Persistabl
Add »
-accountMumber: integer e
I e e E Open Specification. .. Enter
balance : integer Stereotypes 13
Abstract
? Wisibility »
Sub Diagrams 13
M Create Parent »
==0RM Persidable== ==0RM Persistable
c : nt i nt Code Detail ]
Hnterest . integer ORM 4 ORM Class Detail... %
w Edit ORM QUEry...
M Ut

Figure 3.43 - Open ORM Class Detail for the SubsSla
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2. Select thdnheritance strategy from the drop-down menu.

® Class Specification

General || Attributes
Tanged Yalues

ORM Class Detail
Inhetitance strategy:

Discriminator valug:

Operations || Relations
Diagrams
Eusiness Key

Table per class hierarchy

Table per class hierarchy

Cache:
Custom S0L

[ Insert:

[ update:

[ Delete:

[ read only

Table per subdlass

Template Parameters
References
ORM Query

X

Class Code Details
Comments
Stereotypes

Cheamle

[ o

] [ Cancel

J{

Apphy ] [ Help

Figure 3.44 - Select the Inheritance Strategy

These two inheritance strategies can be appliddfarent subclasses within a generalization higrarin
Java project. Applying two strategies to differsabclasses within a generalization in .NET projetit
result in error when the generation of code andlutee.

Specifying Collection Type

If one end of an association contains a multipfioit many, a collection class will be generatediandling the multiple
instances. DB-VA allows you to specify the typecoflection, 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 keys to

values while each key can map to exactly one value.

You can specify the collection type in one of the tways:

» Right-click on the connection line, select the dabicollection type from the pop-up menu@RM > Collection

Type.
<<0RM Persistable== g
PurchaseOrder Belong a Open Specification. .

PO MO int p Stereotypes

-clate : String

eetone Grntis Role & (PurchaseOrder)
Role B {OrderLing)
ORM

Show Mulkiplicity Constraints
Show Direction

Remove All Turning Poink ()
Reset Caption Position

Fin

»

Persistable »

Collection Type .k
I

Unspecified
Set
Bag
List

Map

Figure 3.45 - Set the Collection Type in popup menu
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1. Right-click on the connection line, clicBpen Specification. from the pop-up menu.

==0ORM Persistable=>
PurchaseOrder
-PO_NO:int
-date : String

-ttoalAmt : Double

Belon:

a Open Specification. .

Stereatypes

Role & (PurchaseCirder)

Mavigable
tultiplicity
Wisibility

N

Figure 3.46 - To open the association specification

2. Click theORM Association Detailtab, select th€ollection Type from the drop-down menu.

® Association Specification E]

General

Persistable:
Collection Type:

Cache:

To |azy initialization ()

[] read only

Tagged Values

From lazy initialization|

References
ORM Assariation Detail

es

Unspecified

Comments
Stereatypes

Set

Eag
List
Map

=

(o4 ] [ Cancel

J J

Apply. Help

]

Figure 3.47 - Association Specification (ORM Asatioh Detail Tab)

Defining ORM Qualifie

r

ORM Qualifier is used to specify the extra retriewdes of the generated persistent class for qugye database. DB-VA
allows you to define the ORM Qualifiers of the das in the class diagram before the generatioersigient code. For more
information on the usage of ORM Quialifier, refethhe DB-VA Programmer's Guide.

1. Open the ORM Qualifier tab inside the Class Speaiifon dialog box in one of the two ways:

Right-click on the ORM-Persistable class, se@BM > ORM Query... from the pop-up menu. Th&lass

Specificationdialog box showing th®RM Query tab is displayed.

Add 3
a Open Specification. . Enter
n
==0ORM Persigtable=> Stereatypes 3
Product Abstract
w-ProdudiD ©int o
-procluctNam e : String Visibility 4
-unitP rice : Double Sub Diagrams R
w
Code Detail »
ORM » ORM Class Detail,..
Ei CRM Quety... h
A Cut ¥
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« Edit ORM Qualifier in Class Specification dialog:
1. Right-click on an ORM-Persistable class that yomtta add extra retrieval rules, cli€qpen
Specification

n
==0RM Persistable==|

Product £ '
m-ProdudiD @ int @ Open Specification... Enter
~productMam e : String l}\
-unitP rice : Double Stereotypes 4
— Abstract

Figure 3.49 - To open the Class Specification djalo

2. Click theORM Query tab.

® Class Specification [zl

General | Attributes | Operations | Relations | Template Parameters | Class Code Details
Tagged Values Diagrams References Comments

ORM Class Detail Business Key | ORM Query Sterectypes

ORM Qualifiers

Name Attribubes

Marmed Queries

Marne Query
(o [ o ) [ oo ][ b ]

Figure 3.50 - Class Specification dialog (ORM Qu&ab)

2. Click Add, theORM Qualifier Specification dialog box is displayed with a list of attributafsthe selected class.
3. Enter the name of the ORM Qualifier, place a chmekk for theKey column of the attribute that will be used in
guerying the database.

@ ORM Qualifier Specification (ORM Qualifiers)

General | References | Comments
Marne: |Name\ |
Mame Type Eey
productID ink [d]
W
unitPrice Double [d]
&S
L 4
[ all ] [ Mong ] [ Inverse ]
[ Resel: ] [ oK ] [ Cancel ] [ Apply. ] [ Help ]

Figure 3.51 - ORM Qualifier Specification dialog
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4. Click OK to confirm adding the ORM Quialifier. The newly addORM Qualifier is listed on th@RM Query tab.

® Class Specification §|
General | Attributes | Operations | Relations | Template Parameters | Class Code Details
Tagged Yalues Diagrarns References Comments
ORM Class Dekail Business Key CRM Query Stereotypes

ORM Qualifiers

Mame Attribukes
producthame

Open Specification. .. ][ Add... ][ Remove
Mamed Queries
Mame Query
o ] [ ][ oo ][ oo ]

Figure 3.52 - ORM Qualifier added in the ORM Quiali$ list

Customizing SQL

DB-VA generates SQL statements which are readystofar accessing the database. In some cases,gyfind the
generated SQL statements not appropriate for yeeds DB-VA allows you to override the generated. S@tements,
including the Insert, Update and Delete statem&henever you want to.

To customize the generated SQL statements:

1. Right-click on an ORM-Persistable class that yomtta customize the SQL statements, seiRM > ORM Class
Details..from the pop-up menu. Thélass Specificationdialog box showing th®RM Class Detailtab is displayed.

<<ORM Persistable==| Add ¥ Persigables>
PurchaseOrd. derlil
I .ase Ly a Open Specification. .. Enter i
PO _NO :int
-clate : String Stereotypes b | Integer
toal&mt | Double Abekract Double
Wisibility 13
Places f1.* 0.t
Sub Diagrams ]
Code Detail 3
PlaczdBy 1 1
™ ORM 4 ORM Class Detail...
<<BRT Persistable==(_pj; ORM Query. .
= & Cut =
-customerlD : int s int
u-customerhame : String| Copy ¥ hme : String
-acldress : String Double
Cuplicat Chrl+E
-contactPhone : String S !
-email : String MovefCopy Members. ..
w T Delete

Figure 3.53 - Open the ORM Class Detail
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2. Select the type of SQL statement that you wantisianize.

® Class Specification [Z|
General | Attributes | Operations | Relations | Template Parameters || Class Code Details
Diagrams References Comrnents
ORM Class Detail | Business Key ORM Query Sterectypes
Inheritance skrategy: | Subclasses...
Discriminator vale: | |
Cache: |D\sable w |
Custom S0L
[ Generate SQL
[[]Update:
[ Delete:
[]read anly
o o ) Crm I )

Figure 3.54 - Class Specification dialog (ORM Clastail)

Cuskom S0L

[1

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

Generake SOL

Figure 3.55 - Generate Insert SQL statement

The SQL statement is generated based on the pyaifestass.

Custom S0L
Generate SOL

insert into Customer (CustomerMName, Address, ContactPhone, Email,

CustomerIDl) wvalues (?, 2, 2, 7, ?);:

[[] Update:

Figure 3.56 - The generated Insert SQL statement

Modify the SQL statement to the desired one.

Custaom SOL

Generate SOL

insert into Customer (CustomerName, Address, ContactPhone, Email,
CustomerID) wvalues (?, 7, concat(' (352) ' 7)1, 7, ?):
[] Update:

Figure 3.57 - The modified SQL statement
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Chapter 4 - Designing Data Model by Entity
Relationship Diagram

DB Visual ARCHITECT (DB-VA) provides you a visualadeling environment for the object model of an a&aion. This
chapter shows you how to depict the object modglssding Entity Relationship Diagram.

In this chapter:

e Introduction

» Creating Data Model by Entity Relationship Diagram
e Creating Array Table in Data Model

e Creating Partial Table in Data Model

e Copying SQL Statements

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 datas, an entity refers to a record structuretatse.

A data model provides the lower-level detail oEkational database of an application. It showspthesical database models
and their relationships in an application. An gntélationship diagram can be used to describeitiées inside a system and
their relationships with each other; the entityatieinship diagram is also known as a data model.

DB-VA supports visual modeling for data models, anly by creating a new data model, but also bysfi@ming from an
object model. As DB-VA automates object-relatiomapping, DB-VA supports the generation of databesde and
persistence layer for Java model APl and .NET médRt| which in turn streamlines the model-code-dgpoftware
development process.

Creating Data Model by Entity Relationship Diagram

Entity relationship diagram is a graphical repréagon of a data model of an application. It actdhe basis for mapping the
application to the relational database.

The following section describes how you can deftietdata model using the entity relationship diagra
DB-VA provides you with two ways to create a Cl&sagram:

1. Drawing an Entity Relationship Diagram (ERD)
2. Synchronizing from Object Model to Data Model

Drawing an Entity Relationship Diagram

You can create a new ERD in one of the three ways:

e Onthe menu, clickile > New Diagram > Others > Entity Relationship Dagram.

File | Edit  View Tools ‘Window Help

[T Mew Project Chrl+N T - Eﬁ‘ = ,\ G}\ di;N Q| | & | |B |
New Diagram » | | Mew Diagram... Ctrl+Shift+h ) () .lz
E Open Project. .. Chrl+ LML Diagrarns [ =

Reopen 13 Requirements Capturing ]

Cthers Entity Relationship Diagram

&

Save Project as,.. ORM Diagrarnm

Save as Project Template.. EJB Diagram

e B &

Maintain Project Templates. .. Overview Diagram

Figure 4.1 - Create an ERD by click on menu
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« On theDiagram Navigator, right-click Entity Relationship Diagram > Create Entity Relationship Diagram.

14/ Clas= Diagram
1::1] Textual Analysis
E}] Entity Relationship Diagram,

Mew Entity Relationship Diagram

]?_j ORM Diagram
=] Diagram

Mew Diagrarn. ..

“ .4/ Overview Diagram

Sort: by name
Collapse

=* Expand

Figure 4.2 - Create ERD by click on Diagram Navigyat

* Onthe toolbar, click thBlew Entity Relationship Diagramicon.
A new Entity Relationship Diagram pane is displayed
Adding Entity

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

B! Entity Relationship Diagram?

.. 9
Figure 4.3 - Create an Entity by using the Entigri

2. Click a location in the diagram pane.
DB-VA places an icon representing the entity elehoemnthe diagram.

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

Modifying Entity Specification
An entity specification displays the entity projpestand constraints.
You can display the Entity Specification in onetled two ways:

e Click on an entity class, click th@pen Specificationresource located at the top-right corner of théyen

ProductlD integer(10)
Productame varchar(255)
l;nitPrice double(10)

Open Specification

Figure 4.4 - "Open Specification" resource
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» Right-click the entity, clickopen Specification. from the pop-up menu.

HA A S S A
e ] B 1S [ Open Specification... % Enter

Product
Sart Calurnns

Product!D integer(10)
Producthliame varchar(233 Mew Colurn Ale+Shift-+C
LinitPrice couble(10)

. a Conwert ko Array Table

Conwert bo Partial Table

Figure 4.5 - Open specification by click on popugnion

Entity Specification dialog box is displayed, you can modify the entitpperties and constraints.

) Entity Specification

| General | Columns | Indices | Constraints
| t: il
Mame:; ‘.
Discriminator Column: <Unspecified » v '
Documentation:
FhmeBIfun === £ FReF
[ Reset ] [ [s]:4 ] [ Cancel ] [ Apply ] [ Help ]

Figure 4.6 - Entity Specification dialog

Adding Column
You can add a new column to the entity in one efttiree ways:
* Right-click on an entity, selettew Column.

] L
Product
Cpen Specification. .. Enter Column © integer(10)
= Sort Columns

New Column lk #Ale+3hift+C

Figure 4.7 - Add column by click on popup menu

A new column is added, type the column name ane ityphe form of £olumn_name: typ€. You can also edit the column
name by double-clicking the column name or by pngstheF2 button.

e Click on an entity, press the keyboard shortchitt -+ Shift + C.

* Add column inEntity Specification dialog:
1. Right-click the entity element, cliodRpen Specification
2. Click theColumnstab, then clickAdd.
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Column Specificationdialog box is displayed, you can modify the coluname and properties, such as
type.

® Entity Specification b_<|

General| Columns |Ind\ces Constraints | Relations | References | Comments

Primary key constraint name: | |

Mame Type Length Primary Key Nullable Unique
ProductID integer 10 [¥] ] ]
Producthame  |varchar 255 | [v] L]
LInitPrice double 10 | [v] L]

Open Specification. .. Remove
o [ omw [ [ oo

Figure 4.8 - Entity Specification dialog

Modifying Column Specification
To open the Column Specification:

1. Right-click the column, cliclOpen Specification. from the pop-up menu.

[] L]

[ Product i

= E Open Specification. ., % Enter
@

Duplicate Chrl+E
Delete

Mevy Colurmn Ale+Shift+C

Figure 4.9 - To open the column specification

The Column Specificationdialog box is displayed, you can modify the colupnaperties.

@ Column Specification E]

General | References | Comments

Marne:
Type: |varchar i
Length: [zss

Default value: |

Check constraink: |

Documentation:

Hme B T u =

E|FRhe ks

[ Include in primary key Mullable [7] Unigue

[ Resel: ] [ oK ] [ Cancel ] [ Apply. ] [ Help ]

Figure 4.10 - Column Specification dialog

45
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Adding Relationship

Relationship shows how the entities are relatezhtth other.
You can add a relationship to the entities in oine two ways:

» Using Resource-Centric Interface

1. Click on an entity, a group of valid editing resoes is displayed around the shape.
2. Mouse over the resource, select the desired respsuch asOne-to-One Relationship - > Entity.

Praduct )
0ne-to-0ne Relationship - = Entity |
ooy

ProductMame varchar(255)
aUn\tPrice double(10)
] [ ]

Figure 4.11 - "One-to-one Relationship -> Entity'source

3. Drag the resource to the related entity.

|’r Product 1‘| |"r CrelerLine 1‘|
ProductlD : integer e _ | HEirdeger
Producthame; varchar{255) | | Omd~Gty: integer
UnitPrice: double Subtdial ; double

Figure 4.12 - Drag the resource to the related gnti

» Using Toolbar icon
1. On the diagram toolbar, click ttelationshipicon.

«  One-to-One Relationsh ™™
«  One-to-Many Relationshi’ ™
«  Many-to-Many Relationshi”"™
2. Click on an entity and drag to the related entity.

A connector is added between the two entities.

f Product I { Omderline 7
ProductiD @ integer 10 integer
Producthlame : varchar(255) == F CrlerCity : integer
LinitPrice : double Subtotal ; double

Figure 4.13 - an one-to-one relationship created
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Modifying Relationship Specification
The relationship specification displays the relasioip properties, such as name, phrase, and chiyliofathe related entities.
To open the relationship specification dialog box:

1. Right-click on the connection line, cligBpen Specification..from the pop-up menu.

Relationship Specificationdialog box is displayed, you have to modify thiatienship properties, Phrase and
Cardinality.

® Relations hip Specification fgl

General | Faoreign Key Column Mapping | References | Comments

Marne: || |

Produck

Phrase: | |

Cardinality: |E><act|y One ~ |

Orderling

Phrase: | |

Cardinality: |Exactly One ~

Inde:x column: | |

[] 1dentifying relationship

l ___________________ {-

Documentation:

FHM. B I 0 = ==

S| FERe fefabs

[ Reset ] [ 514 ] [ Cancel ] [ Apply ] [ Help ]

Figure 4.14 - Relationship Specification dialog

Synchronizing from Object Model to Data Model

DB-VA allows you to generate the ERD from a clasgthm by synchronization as if there is a claag@im.
You can synchronize the Class Diagram to ERD inafribe three methods:

* On the menu, clickools > Object-Relational Mapping (ORM) > Synchronke to Entity Relationship Diagram
Tools | Window  Help

@ Report

Project Publisher. ..

wj Corfigure Sterectypes...
Corfigure Requirement Enumerations. ..

Instant Reverse

Ohject-Relational Mapping (ORM) 3 d Wizards. ..
@ IDE Integration. .. @ Database Corfiguration...
ﬁ Reverse Database. ..
Tearmwork 4 m Reverse Java Classes...
(@) DE-vASOL B Reverse Hbemate...
Key Manager... ra Reverse Enterprise Object Framewark.. .
Cpticns... lﬁ Synchronize ko Class Diagram
-i: Synchronize to Entity Relationship Diagram [%
3 {9 Generate Database...
R— [ @enerate Code...

Figure 4.15 - Synchronize to ERD
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Right-click on the class diagram, sel8gtnchronize to Entity Relationship Diagram

Auto Fit Shapes Size
Layout

Presentation Options

Synchranize ko Entity Relationship Diagram [%

Send to

13

r

»

Figure 4.16 - Synchronize to ERD by click on pomgnu

On the class diagram, hold down the right-mous®hutmove the mouse from left to right to form gesture. A

blue path is shown indicating the gesture.

= ass Dia

OEIE
A

"% Tools cp

«defaul package= | -,

&|d 7
f:;ﬂclass =]

=<0ORM Persigtables>
PurchaseOrder

B+
sup

lPo_NO: int

BelongTo CaonsistsOf

=<DRM Persigtable==
OrderLine

D int

-date : Sting
-ttoalAmt : Double

Places 1.*

PlacedBy 1

==<CRM P ara_i:ii'akileﬁ}
Customer

Figure 4.17 - Synchronize to ERD by using Gesture

-cistomer|D : int
-customeriame ; String
-address ; String
-contactP hone : String
~zmail ; String.

1 : E

— %

-orderQity : Integer
|-subtatal : Double

OrderedBy | 0.

Orders 1

~<<0RM Persistables>
Product

-produdiD it
[productame ; String
-unitP fice ; Double

An entity relationship diagram is generated andlmfound under thBiagram Navigator.

PurchaseQrder BelongTo
=
"~ ConsistsOf
Ttoal&mt _ ey

€ #Customer CustomenD T
I
]
i Places
I
l
|
I
I
l
|
| PlacedBy
|
|
L

CustomerName

Address
CortactPhone:
Email

+D
OrderGty

Subtotal
#PurchaseOrderPO. NO
#ProductProductiD

QrderedBy

Orders

Product
+ProductlD

Producthame
UnitPrice

Figure 4.18 - The generated ERD
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You can specify the column to be included in thenpry key in one of the two ways:

» Specify Primary Key irEntity Specification dialog:
1. Right-click on the entity, clickopen Specification..to open th&ntity Specification dialog box.
2. Click theColumnstab, check th@rimary Key option for the column that will be included in themary

key.
ﬂ Entity Specification
_ General Columns Indices || Constraints |
| Mame Type Length Primary key
et T =
|PraductMame warchar 255
\UnitPrice double il
&
l Reset ] [ OF ] [ Cancel ] [ Apply l [ Help l

Figure 4.19 - Entity Specification dialog

»  Specify Primary Key ir€olumn Specificationdialog:
1. Right-click the column, cliclOpen Specification..to open theColumn Specificationdialog box.
2. Check thdnclude in primary key option.

ﬂ Column Specification

General |

MName;

Type: |integer

Include in primary key =[] Unigue

Length: o i
ID Generator: inative i _v eyt |

Check constraint: |

Documentation:

FHMe Bfu EE= £ Fhef

[ Reser | [ o

][ Caniel ][

Apply ] [ Help ]

Figure 4.20 - Column Specification dialog

(4

d Prochuct iy

+ProductlD : integer

ProductMame : varchar(255) - b
UnitPrice : double

Figure 4.21 - The foreign key will be added autaoaly

d OrderLine

1D integer

OrderQty : integer

Subtotal : double
#PraductProductiD  integer

If you assign a primary key to a column of an enfiiB-VA will automatically add a foreign
key column to the related entities.
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Specifying Index Column

If a relationship with cardinality of many at onede a corresponding collection class will be usedchfandling its multiple
cardinality. DB-VA allows you to specify an indeglamn to sort the collection.

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

[ Customer i ' PurchassOrder B
+CustomeriD int to. - +PO_NO int
CustomerMame varchar(253) T Date varchar(255)
Address varchar(253) PlaczcBy a Open Specification... Erter [I€
ContactPhone  varchar(255) Cardinality
Em ail har(255
mal varchar(255) Fram-end {Customer) »
To-end (PurchaseOrder) »

Figure 4.22 - Open relationship specification

Relationship Specificationdialog box is displayed.

2. Check the option foOrdered.
3. Select the index column from the drop-down menlndéx column, click OK.

® Relationship Specification El
General | Foreign Key Column Mapping | References | Comments

Mame:

Customer

Phrase: Placedsy

Cardinality: |Exactly One i
PurchaseOrder
Phrase: Places
Cardinality: | One or More ~ Ordered
Index column: | <Unspecified = -
[] identifying speaﬁe‘t} k

TEoalamk

Create Cobumn...
Customer |Pe==ccoc0= g PurchaseOrder

Documentation:

MHM BT U/ == E5|FRe Feiala

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

Figure 4.23 - Select the index column

:, You can selecCreate Columnfrom the drop-down menu to create a new indexroaléor
sorting.
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As the primary key is unique, DB-VA provides youlwthe generation of primary key. The ID Generiapecialized for

generating a primary key value at runtime.

1. Right-click on the primary key of an entity, sel@yen Specificationfrom the pop-up menu.

+CustomerlD : integes
Customeriame : \rarcha-Q Open Specification, ., %
Address: varchar
ContactP hone : varchar [ Delete
Email . varchar

e Column

Figure 4.24 - Open the column specification

Column Specificationof the primary key is displayed.

2. Select the ID generator from the drop-down meniDd&enerator, click OK to confirm setting.

R Column Specification

General

Mame: |CustomerID |
Type: |inkeger |
Length: D ]
ID Generator: | native

Check constraink; [I9Entty

increment
Dacumentation:
HvL B T FE&F
Include in primary key dlsblz - [7] Unique

[ Resel ] [ [s]4 ] [ Cancel ] [ Apply ] [ Help

Figure 4.25 - Select the ID Generator

:, 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 distributesotamonalities to a group of similar subclasses. Sutilass inherits all
superclassi¢ ¥ei¢ Y2s attributes and it may contaaifispattributes. DB-VA combines the entities wittthe hierarchy into one
single entity containing all the attributes andscdminator column for using table per class hielng as the inheritance
strategy. The discriminator contains a unique valbih is used for identifying the entity which raechy it belongs to.

DB-VA allows you to define the discriminator in thatity and the discriminator value in the classes.
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Defining Discriminator Column for Entity

You can add a new column acting as the discrimimattumn for an entity.

4-12

1. Right-click on an entity, selettew Column.

L]
Bankaccount

intere st

+accounttl umber E Open Specification. ...

Sort Columns
New Column %

Converk ko Array Table

Enter

Alt+3hift+C

Figure 4.26 - Create a column

2. Enter the name and type for the discriminator enftirm of 'discriminator_name: type".

4.

+accountiumber
password

balance
interest

Figure 4.27 - Enter the column name and data type

Right-click on the entity, sele@pen Specification...

+accounti umber
password
halance

intere st

Convert ko Array Table

@ Open Specification.. . % Enter
Sort Columns
Mew Column Alk+5hift+C

Figure 4.28 - Open the column specification

Entity Specification dialog box is displayed.

Select the desired column from the drop-down mdrdigcriminator Column, click OK to confirm setting.

® Entity Specification fgl

General | Columns

Indices | Constrainks | Relations

References | Comments

Mame:
Discriminator Column:

Schema:

Docurnentation:

[PIHML B T 1w

|Bankaccount

<Unspecified =

<Unspecified =
accountMurber
password
balance

interest

T ——

[

QK ] [ Cancel ] [ Apply ] [ Help

Figure 4.29 - Select the Discriminator Column
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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.

Add ]
=<0RM Persistable=> a Open Specification. .. Enter
Bankaccount
FaccountMumber : integer SLESSLpES '
password : String Abstract
Hhal, < inte
k=S =L visibilty »
? Sub Diagrams »
Create Parent »
Code Detail >
n F
<<ORM Persistable== <<0RM Persistable== ORM 4 ORM Class Detail... %
Cl i nt SavingA nt Edit ORM Query. ..
~interest ; integer o Cuk
w Copy »

Figure 4.30 - Open the ORM Class Detail

2. Enter the discriminator value for identifying thebsclass.

® Class Specification &l

General | Attributes | Operations | Relations | Template Parameters | Class Code Details
Taoaed Yalues Diagrarns References Comments
ORM Class Detail Business Key ORM Query Stereatypes

Inhetitance strategy: | Table per class hierarchy v
Discriminator value: Savings
Cache: Disable ~

Custom S0L

[ Insert:

[ update:

[ Delete:

[ read only

o ) (Come J oo [ ]
Figure 4.31 - Class Specification dialog (ORM Clasgail Tab)
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Creating an Array Table

In a one-to-many relationship, a collection is uacandling the multiple objects such that isispler to retrieve each
object from the collection one by one.

DB-VA promotes the idea of Array Table which allousers to retrieve objects in the form of primitareay, instead of a
collection when handling a data column with cartiipaf many.

DB-VA allows you to create an array table in théitgrand 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 theyemtitl one of its columns that may contain more thraninstance
of data.

{* CortactPhone )
] +———---- #ContactEntryiD
Marme phoneMo
Address

Figure 4.32 - Entities with One-to-many relationshi

In the above case, the phonebook has a contagtfengach contact person. Each contact personhaag more
than one phone numbers. A one-to-many relationséigveen contact entry and contact phone can be buil

2. Right-click on the entity for the data column withrdinality of many, seleconvert to Array Table from the pop-

up menu.
= " "
ContactEntry ContactPhone a Open Specification... Enter
+ID t—----- #ContactEntryiD Sort Columns
Name phoneMao
Address e Column Ale-+shift+C

Canvert to Array Table %

Convert bo Partial Table

Figure 4.33 - Convert to Array Table

3. A warning message will be displayed, showing thatlisted constraints are not satisfied for coringrto array table.
Click Yesto let DB-VA to resolve the constraints automdticaClick No to cancel the conversion to array table.

Convert to Array Table

< The following constraints must be satisfied before converting to array table, do you want them to be resolved automatically?

Mo inde colurn Found,

Figure 4.34 - Warning message for no index column

The conversion to Array Table is completed andethiity for the data column is stereotyped as Aifraple.

ContactEntry =<Array Table==
D +—_ ContactPhone
Name = O #ContactEntry D

Address phoneMa
+Index

Figure 4.35 - Array Table created
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Defining an Array Type for Attribute in Class

A class with an attribute of array type modifierans that the attribute may contain more than otee ttaus it implies the idea
of Array Table.

You can define the array type for the attributeme of the two ways:

e Using Inline Editing
1. Right-click on a class, clickdd > Attribute .

|
=<ORM Persistable== Add 4 aktribute AlE+shift+a
ContactEntry
i B} open Specification. .. Erter Operation alt+3hift+0
-Mame : Sting Sterectypes 4 Template Parameter
-Address : String
Abstract

Yisibility »

Figure 4.36 - Add an attribute by click on popupnune

2. Enter the name and type for the attribute in tmenfof "attribute_name :type[]", the sign,[]" indicates
the attribute is an array.

n
=<0RM Persigtable==
ContactEntry
HD - int
F-Name : String
FAddress : String
-Phona:String[]|

Figure 4.37 - Enter the attribute name and dateety/p

e UsingClass Specificationdialog box
1. Right-click on a class, clickpen Specification

[]
=<0ORM Persistable==

ContactEntry Add »
HID int
LName : Sting Open Specification. .. % Enter
FAddress: String R

Stereobypes

v Abstract

Figure 4.38 - Open the class specification

» TheClass Specificationdialog box is displayed
1. Click Attribute Tab, clickAdd.

Attribute Specification is displayed.
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2. Enter attribute name and type, select [] from tftapedown menu oType modifier, then clickOK to

confirm setting.

® Attribute Specification @

Stereotvpes
General

Tagged Yalues
Atkribute Code Details

Mame: Fhone

Classifier: ContactEntry
Initial value:
tultiplicity:  Unspecified
Wisibility: private
Type: String

Type modifier: SOy a1l

References
ORM Attribube Detail

Comments
WML Schema

w | []ordered [¥] Unique

Scope: <lnspecified=

Docurnenkation)y,.

HTML B

Visible

[ =

] [ Cancel

Apply.

J{

J{

Help ]

Figure 4.39 - Select the Type modifier

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.

DB-VA promotes the idea of Split Table with stengm of Partial which allows developers to optinize 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 cofutm the partial table
with a one-to-one identifying relationship linkexlthe existing table.

DB-VA allows you to split the entity into two andmvert the subordinate entity to be a Partial Tabke one-to-one

identifying relationship.

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.

[ ] L]
i Customer il

+CustomeriD integer(10)

CustomerName varchar(255)
varchar(255)
varchar(255)
varchar(255)

Address
Telephone
Maobile

a Open Specification. ..
Sort Columns
New Calumn
Corwert ta Array Table
Corwert to Partial Table
Split Table

Generate S0L...

Enter

Ale+Shift+C

e

Figure 4.40 - Select "Split Table" in popup menu
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» 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&.

Customer
+CustomeriD integer(10)
CustomerName varchar(255)
Address varchar(255)
Telephone varchar(255)
JlI\l! obile varchar(255)

Cine-to-Cne Relationship - = Partial Table |

Figure 4.41 - Click on "One-to-one RelationshipRartial Table" resource

2. Split Table dialog box is displayed.

® split Table X

Mew Partial Table Mame: | sy = =)

Columns
Original : Partial :
CuskomerID CustomerID
CustomerNarme
Address
Telephone
Maobile:

Al v

[ oK ][ Cancel ][ Help ]

Figure 4.42 - Split Table dialog

3. Edit theNew Partial Table Name,select the columns from the list®figinal to Partial, and clickOK.

An entity stereotyped as<Partial>> is created.

==Partial=>
[ Customer Customer_Partial
+CustomerlD  integer(10) +CustomeriD  integer(10)

CustomerName varchar(255) Address varchar(255)
Telephones varchar(255)

Maobile varchar(255)

Figure 4.43 - Partial Table is created

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.

] ] L]
Customer_Partial

#CustomeriD integer(10) a Open Spedfication,.,, Enter
Address varchar(255)| Sort Calumns
Telephone  warchar(255)
Mobile varchar(255)| Mew Calurn Ale+5hift+C

[ Customer |
+CustomeriD imeger(10)
CustomerMame varchar(255) I

Conwert to Array Table

Convert to Partial Table Q

Split Table

Figure 4.44 - Convert to Partial Table
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The entity is stereotyped asPartial>>.

==Partial=>
(W Customer_Partial

+CustomedD  integer{10) | | t#CustomeriD  integer(io)

CustomerMame varchar(255) ' Address varchar(233)
Telephone  varchar(255)
Mobile varchar(255)

Figure 4.45 - Converted to a Partial Table

Copying SQL Statements from Tables

DB-VA provides function of copying SQL statementsri the ERD entities. It allows the developersdpycthe SQL

statements from the entity relationship diagranilyasch that developers can use and modify the St@atement on the
database directly.

In order to copy the SQL statement, you must caméighe database setting in advance as DB-VA witlegate the SQL
statements according to the default database segper

1. To configure database connection, on the menik Thols > Object-Relational Mapping (ORM) > Database

Configuration....

Tools | Window Help
Report [l 1 q,

Project Publisher ...

&8 Corfigure Stereotypes...
Configure Requirement Enumerations...

Instant Reverse

Object-Relational Mapping (ORM) LAINEN

Wizards. ..

(@ IDE Integration...

[n__-.“\ Database Configuration. .. l%

T Reverse Database...

Teamwark 3

1H FReverse Java Classes...

Figure 4.46 - To open the Database Configuration

Database Configurationdialog box will be displayed. To configure thealzse, refer to the descriptions of the
Database Configuratiosection in the Working with DB Visual ARCHITEGdhapter for more information.

j In DB-VA for IDE, you are allowed to configure tllatabase connection by usiMgdeling >
ORM > Database Configurationto display theDatabase Configurationdialog box.

j DB-VA will only provide you the function of copyin§QL if the default database connection
is set.

j If there are multiple database settings, DB-VA winerate SQL statements for all these
database servers.

Example:

There are two database settings selected in th¥ ®Bavironment.

Language @ | Java

l;] MysQL Dat
[ OIms sqL Server ri
L) [ oracle

3 Set as default k

PastgresalL
Cloudscape/Derby
CBZ

Ingres

ooooongd

[ Irfarmix —

Figure 4.47 - Two database settings Selected
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2. Right-click on the ERD, sele@enerate SQL...from the pop-up menu.

)

+D
OrderGity

Subtotal
#Purchase OrderP0_NO
#ProductProductlD

ConsistsOf

BelongTo

TtoalAmt
#CustomerCuslomeriD

OrderecBy

+ProductlD
Productilame
UnitPrice

Customerbiame.

Address
ContactPhane
Email

Add shape

Open Specification...

3 Paste View

Paste Model
Rename. ..

Zoom

Background Colar ...
Grid

Connectar Skyle
Connection Paint Style
Auto Fit Shapes Size
Layout

Presentation Cptions
Lack Diagram
Selectable

Generake SOL...

[

Figure 4.48 - Select generate SQL in popup menu

3. Generate SQLdialog box is displayed, select the database sé&w@ the drop-down menu @fatabase the

corresponding SQL statements will be displayed mtlingly.

Database :

OOL | DMHsoL

¥ | Create:

[@][®] 2 (8]

| create table PurchaseOrder (PO_NO it not null, Date varchar(255), Ttoalamt double, Custamer #
create table Customer (CustomerID ink not null auto_increment, CustomerMame varchar{z55), &
create bable Orderline (1D int not null, OrderGby ink, Subtotal double, PurchaseCrderPO_MO int
create table Product (ProductID ink not null auto_increment, ProductMame varchar(255), UnitPric
alter table PurchaseOrder add index FK_PurchaseOr_27583 (CustomerCustomerID), add conskrai
alter table OrderLing add index F¥,_Orderline_3126 (PurchaseOrderPQ_NO), add constraint Ff_
alter table CrderLine add inde:x FK_CrderLine_7458 {ProductProductID), add constraink FK_Crde v

>

| alter table PurchaseOrder drop Forsign key FK_PurchaseCr_2783;
alter table CrderLine drop Fareign key FK_Orderline_3126;

alter table OrderLing drop Foreign key FE_Crderline_7458;

drop table if exists PurchaseCrder;
drop table if exists Custarmer;

drop table if exists Crderline;

drop table if exists Praduct;

B Aler:

Figure 4.49 - Generate SQL dialog

You are allowed to copy the SQL statements from3baerate SQLdialog box.

4

You can selecCreate Table(s), Drop Table(s), Selecinsert, Update andDeletefrom the
Generate SQLdialog to directly copy the SQL statements tolubiard.
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Copying SQL Statements from Specified Scope

You can specify the scope on the ERD for DB-VA émerate the SQL statements.
You can specify one of the three scopes:

4-20

All entities on the ERD

1. Click on an entity.

2. On the menu, sele&dit > Select All of Same Type

3. Right-click on the entity, sele@Generate SQL...

As copying SQL without specifying scope, SQL statats will be generated for all components includingh
entities and relationships on the ERD.

Example:

a

® Orlers ® Product -
+ID = o ® [ ProductiD E Open Specification...
OrderQty - ProductMame Mew Column

Subtotal UnitPrice

Sork Calumns

#PurchaseOrderPO_NO o o
#ProductProduct!D

Convert to Array Table

Convert ko Partial Table

Split Table
Generake SOL...
Send ko
Show Relationships
[ [ -
u PlacedBy m Customer Sub Diagrams
] > W|+CustomeriD Edit
L] L Customerkame Cut
Places m - Address &
Ttoalfmt n-. ContactPhone Copy
#CustomerCustomenD lo Bl .
sl Duplicate
L] ¥
[ Delete

Figure 4.50 - Generate SQL for all entity

Database
[ oo | om |
v | Gelect:
| select PO_NO, Date, Ttoalamt, CustomerCustomerID From PurchaseOrder; ]

select CustomerID, CustomerMame, Address, ContactPhone, Email from Customer;
|selert 0L OrderCby. Sohknbal, PorchaseOrderPO. MO ProduckPeodoct T Prom Crdee ine:

Insert :

[@][E] 9 (8]

| msert inta Purchasecrder(PO_NG, Date, Troalamt, CustomerCustomerID) values (7, 7,7, 7 =
R Ry O Rt 1 Ve Rl O WO Ry TRy = S S TR S e & i

3 >

Update :

@& 2 &)

| update PurchaseOrder set Date = 7, Traalfmt = 7, CustomerCustomerID = ? where PO_NO =
LA mbes Crarbk ey b ket s — 3 Adduns — 7 Cemkeerene — 7 Erasil — 3 ke Coek

L] L

Delete

(@)[(®] 9 (@]

| delete From PurchaseOrder where PO_NO = 7; ]
delete from Customer where CustomerID = 7 |
| delete Frorn e ine whers T =2 |

Figure 4.51 - The generated SQL for all entities

Enter

Ale4+Shift+C

Chrl+E
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e Multiple entities and connection lines on the ERD
1. Select several entities and relationships on thB,ERght-click on the diagram pane, sel€tipy SQL from
the pop-up menu.

As generate SQLwith specifying a particular scope, SQL statemevilishe generated only for the components
included in the specified scope.

Example:
= = m ul o
m Orders m Product
== oW |+ProductiD Open Specification... Enter
-7 FEENED S Mew Colurnn Al+5hift+C
- UnitPrice
r € #Purchase OrderP0_NO . Sort Colurnns
| |#ProductProcuctiD R L]
| ' OrderedBy m Convert ko Array Table
| ) [} [ [
| ConsistsOf Convert bo Partial Table
|
: Split: Table
|
| Generate SQL..,
! Ly
1 BelongTo Send ko »
Customer
PurchaseOrder PIaoedEin_{- +Custo i Show Relationships
- CustomerNan Sub Diagrams 3
Address Edit
TtoalAmt ContactPhong |
#CustomerCustomenD Email E
Copy ]

Figure 4.52 - Generate SQL for selected entities

+ Connection lines on the ERD
1. Select connection line, right-click on the diagrpame, seledBenerate SQL...from the pop-up menu.

As Generate SQL...with connection lines, SQL statements for Creatagiraint(s) and Drop Constraints(s) will be

generated.
Example:
Orders
4D , & +|+ProductiD
Qrelerty i Pracirthlames
Subtatal e ’ a Open Specification. .. Enter
rl & #Purchase OrderPQ_NO .7 Cardinslity

#ProductProductiD b0
OrdleredBy

Zero or One

ConsistsOf » | Exactly One

Identifying
Generate SOL... %

Remave All Turning Paoint {s)

BelongTo

Furchaseorder Reset Caption Position

Fin 3

Reverse Connector
Edit

& Cub

Figure 4.53 - Generate connection line's constraint

Create al ter tabl e 'OrderLine’' add i ndex 'FK_OrderLine_1969'

Constraint :  (PurchaseOrderPO_NO"), add constrai nt 'FK_OrderLine_1969' foreign key
(‘PurchaseOrderPO_NO") r ef er ences 'PurchaseOrder' (‘PO_NO;

Drop ) al ter tabl e'OrderLine' drop foreign key 'FK_OrderLine_1969";

Constraint :
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Chapter 5 - Reverse Engineering Classes and
Databases

DB Visual ARCHITECT (DB-VA) allows you not only tceverse engineer the existing classes, including dmsses and
Hibernate models into object models, but also W@rge engineer the existing database into datalsiod@s chapter shows
you how to reverse engineer the existing classéslatabase by the reverse facility and the ORM pane

In this chapter:

e Introduction

* Reverse Engineering Classes

* Reverse Engineering Database

e Using ORM Pane for Reverse Engineering

Introduction

Apart from generating persistent classes and ds¢alizB-VA also supports reverse engineering thstiexj classes and
database into object models and data models réaplgct

By supporting reverse engineering, object and netdels will be generated which assists you in igging the application
by visual modeling. The following sections show ymw to reverse engineer existing classes and dsealo object and data
models respectively.

Reverse Engineering Classes

DB-VA allows you to reverse engineer the existitagses, including Java classes and Hibernate miodelsbject models.
The reversed object models are stereotyped with @RKistable. You can thus further model your apgithbn with the
reversed models and generate the persistent clasdgzersistence layer after modification.

Reverse Engineering Java Classes to Object Model

DB-VA allows you to reverse engineer the Java eas$sto object model with ORM-Persistable stereedyp
To reverse engineer Java classes:

1. Onthe menu, clickools > Object-Relational Mapping (ORM) > Reverse dva Classes...

Tools | Window  Help
@ Report » :\ 1‘\ '\E‘.,'\ "
Project Publisher. ..

£ Configure Stersotypes. .,
Configure Requirement Enumerations. ..

Instant Reverse 3

Object-Relational Mapping {ORM}) » “Wizards...

(¥ IDE Integration... Database Configuration. ..

Reverse Database. .

Teamwoark 4 Rewverse Java Classes. ., lk

£ §
5]
™
1]
R

Figure 5.1 - To reverse Java Classes

@) DBwASQL Reverse Hbernate. ..
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TheReverse Java Classedialog box is displayed.

® Reverse Java Classes [‘5_<

Reverse Java Classes :

Select Classpaths

Select Reverse Classes

Auto refresh

Aivalable Classes : Selected Classes :

----- a Classes a Classes

[ OK ] [ Cancel ] [ Help

Figure 5.2 - Reverse Java Classes dialog

2. Click Add... to select the classpath of the Java classestevieesed. The classpath can be a folder, zip fijardile.
After finished selecting the classpath, the clasigaadded 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

|5 classes - Criprojecticlasses

Select Reverse Classes

Auta refresh

Available Classes ! Selected Classes !

=] a Classes ‘ E Classes
=[] cart
R

ﬁ Customer

[ oK H Cancel H Help ]

Figure 5.3 - The classes in the selected path laosva in the dialog
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3. Select the desired classes by using the list dbbatbetween the list éfvailable ClassesandSelected Classes

® Reverse Java Classes @
Reverse Java Classes :
Select Classpaths
E classes - Ci\projecticlasses
L]
v
Select Reverse Classes
Auto refresh
Aiallable Classes Selected Classes
[ Classes =[] Classes
| = E cark
> E Customer
ﬁ Order
[ oK ] [ Cancel ] [ Help

Figure 5.4 - Select the classes for reverse

4. Click OK. The selected classes are reverse engineereastrobdels which can be found underMualel tree.

Madel ElistE
2EEBU-Av
ﬂ:untitled

£=30RM Persistable

Figure 5.5 - The reversed classes model show indMoahe

To work on the reversed class models, simply adddliersed models to the class diagram:

Create a new class diagram by usingNleev Class Diagramicon.
Select the classes from thdel tree, drag the classes to the newly created dlagsam.

Hodz! Rl B Class Diagramt
6 E-lik %\' ‘e e | |¥ @ | ] <default package=| -
F'y

!ﬁjuntit\ed
g ORM Persistable “w Tools  op
mcart & ]i % Vi
: Eclass =] ]
-
Hr— -
* &=

Figure 5.6 - Drag the classes to Class Diagram
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The classes are added to the class diagram acglydithe classes shown on the class diagram areotyped as
ORM Persistable; meaning that the Java classe®satesed engineered to ORM Persistable classesginupthe

object relational mapping.

ass Diagra

[k G \ v  |<default package> | o
s
X Tools e
s e
E &l <=ORM Perssables>
s & Customer
B- . [-neme ! String
= Fage ;int

p —- HD cint

* &

L. customer | 1

@ & order
o <=ORM Persistable=>

& e Dy

o [etatus: int
o Hp « it
-3

Figure 5.7 - The reversed classes are shown o€Cthss Diagram

Reverse Engineering Hibernate Model to Object Model

DB-VA not only allows you to reverse engineer theal classes, but also the hibernate model to ofsjedel with ORM-
Persistable stereotyped. DB-VA also reverse engitieedatabase configuration as the databasegétiaefined in the

hibernate model.
To reverse engineer Hibernate model:

1. Onthe menu, clickools > Object-Relational Mapping (ORM) > Reverse kbernate...

Tools | Window  Help

@ Report » @\®\®\| |‘f‘ |
@ Project Publisher .. ;# . @ @ @ m E

ﬁ Configure Stereotypes. ..

Configure Requirement Enumerations. ..

Instant Reverse »
Object-Relational Mapping (ORM} P, Wizards..
@ IDE Integration... [8 Database Configuration...
?-| Reverse Database. .,
Teammwork D m Reverse Java Classes...
(@) pe-vasaL B Reverse Hbernate. . Iz
Key Manager... r& Reverse Enterprise Object Frameworl. ..

Options. .. % Synchranize to Class Diagram

Figure 5.8 - Reverse Hibernat

TheReverse Hibernate Modeldialog box is displayed.

@ Reverse Hibernate Model

Path : ‘ ‘E]
Reverse : ‘Configuration and Mapping v|

Figure 5.9 - Reverse Hibernate Model dialog

Select the path of the Hibernate xml files by ustmg,@button.
Select the type of reverse engineering to be paddrfrom the drop-down menu of Reverse, ei@enfiguration

and Mapping, Configuration only or Mapping only.

wn

@ Reverse Hibernate Model

Path : ‘c:\prnject\,src\nrmmapping

Reverse :  Configuration and Mapping

Configuration and Mapping k
Configuration Only
Mapping Only

Figure 5.10 - Select the type of reverse engingerin
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4. Click OK. The hibernate model are reverse engineered ¢s ohdels and entities which can be found under the
Model tree.

Figure 5.11 - The reversed model is shown in Mpdek

Madel
2EEN -

i |

fEl- T Customer
£=530RM Persistable

- ﬁ Cuskomer
B E Order

ElistE

o v

After reverse engineered the hibernate model, gouuse an ORM diagram to view the mapping betweemdversed classes

and entities. For more information on ORM diagraafer to the description of Showing Mapping betwédsject and Data
Models by ORM Diagransection.

3.

1. Create a new ORM diagram by using New ORM Diagram icon.

2. Add the reversed classes to the ORM diagram bygilngghe class models from thodel tree to the ORM diagram.

Figure 5.12 - Drag the Class Model to ORM Diagram

[ToRM &

B ORM Diagram1
W 1'3 | w <default package= | .,
A

[ForM 2
2 <<ORM Fersistables>
EI S Order
HD; it
TR status  int
e g 0.
_____ orders
= i
o 4 customer
o % <<ORM Persigables=
& - £
e -ID it
—  lad -name : String
-age | int-

=
El I
ey

+— D

Figure 5.13 - Drag the entities to ORM Diagram

<<ORM Persistable>>

customer

1

=<<ORM Persistable>>

Customer

-ID it
-name :

-age : int-

String

Order
Order +D integer(10)
D int status Jinteger(10})
-status: int #Customer/D  integer(10)
o* order
orders

customer

e e oo

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

5 ORM Diagram1
W |S:|| | ¥ <defaul package:= |
'



DB-VA Designer’s Guide

Chapter 5 — Reverse Engineering Classes and Databas

4. Right-click the ORM diagram, sele¢tew > Attribute Mapping from the pop-up menu.

EE ORM Diagram1
W m ‘ % |<defaul packages| o
A

B
g 5 <<ORM Persistable [ Order ]
n = __ Order +ID integer(10) e
it status integer{{0} EEI
et h status  int #Customer/D integer(10) i
— D ; 0.* arder :
orders |
E - ]
i ! |
..... — customer '
I
W, 3| pcRm P mdamet)
e _ Gustomer !
— Dt 4D integer(in) |+~
[name - _Slﬂng name varchar(255)
-age : int age  integer(10)

v | Class Mapping

AttrihL;L:eMappmg lk

Add Shape

Open Specification. ..
Paste Yiew

Paste Model
Rename...

Zoam

Background Calar .,
Grid

Connector Style
Connection Paint Skyle
Auto Fit Shapes Size
Laryaut )

Lock Diagram
Selectable
Presentation Options
\;iew

Synchranize from Classes to Entities

Synchronize from Entities to Classes

»

Figure 5.14 - Switch to Attribute mapping view

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

B ORM Diagram1
W 7] ‘ ¥ |<default package>| .
'y

[Horm &
g 3 <<ORM Perss ’ Order B
Order +ID integer(10)
E — [om J//: status integer(10)
e satus int f!;usmm!n‘ﬂ integer(io) 5
o 0. d i
orcers o
E " :
A e customer I
i
W = <<ORM Perssabiess custamer |
@m-E i e S :
= @ D it . D inegerti0) (4~
-name : String name verchar(255)
-age : it age  integer(10)

Figure 5.15 - ORM Diagram in attribute mapping view

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

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

® Database Configuration @

tanguoce | ETTN

IR Database Zetting

| M3 SQL Server Diriver ;
[[Joracle

| OksaL Driver file :

| [ 5vbase ASE Connection URL :
[[1 sybase SGL Anywhere

| []PostaresoL
[[] Cloudscape/Derby

] [Joez

J [ Infarmix

User ;

Engine:

i Password ; ‘ |

Database Driver Description

| MySQL (Connector) Driver)

af

| relational databass server. It strives to conform as much as pessible to the JDBC
| API 85 specified by JavaSoft. It is knouwn to work with many thitd-party products,

| including Application Senvers (Apache Tomeat, JBoss, Wablagic, IBM

| ebSphere), Dbject Relational Mapping Tosls (Hibemate. Apache

| ObjectRelationalBridge, CocoBase, Kade), Development Envirenments (Eelipss,
| Barland JBuilder. 18M

|
| MyS@L Connectord is an implementation of Sun's JDBC 3.0 AP| for the MySQL 1

udind

||

[ =

o H Cancel H Help J

Figure 5.16 - Database Configuration dialog
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2. Select the connected database fronatabase Configurationdialog box, thédatabase Settings shown which
shows the database configuration has been reveusedssfully.

® Database Configuration
Language ; _Java w I
[_'J Datai:as:a Setting
H E grsail? Server Dtiver : E_If‘IySQL (Conneckar/ Drivet) - '
L:] [HsaL Driver file : |eeMySOL Conneckorf] 3.1.10% > E¥S B
H E 2::::: QZE Anywhere ConspLaT R, . .
D [] PastgresqL @® Hostriame : :iocalhost g 5'3355
H E;:::dscapamerby L ;emp s
[ O mformix =
O [
User | 3 - Password |
Enging: (&) Default () InnoDE (with constraint) (73 MyISAM
Database Driver Description
| MySRL (Connectort Driver) )

| MySEL Connector) is an implementation of Sun's JDBC 3.0 AP for the MySQL
| relational database server. It strives to conform az much as possible to the JDBC
| APl asspecified by JavaSoft. It isknown to wod with many third-party products,
:\nc\uding Application Servers(Apache Tomeat, JBoss, weblogic, IBM
|ebSphere), Object Relational Mapping Tools (Hibemnate, Apache

| ObjectRelationalBridge, CocoBase, Kodo), Development Envi s (Eclipse,
| Barland JBuilder A WfehSnhers Studia

[ (o] ¢ H_ Cancel H_ Help ]

Figure 5.17 - The database configuration reversactessfully

Using ORM Pane

DB-VA provides you an ORM pane to generate pemsistedel and entity from an existing object modelava classes and
database respectively. Using the ORM pane, theiegisbject model and database will be transfortoe@RM-Persistable
class and entity; you can further develop the ORMsRtable classes and entities by adding theatkslasses and entities to
the class diagram and entity relationship diagraspectively.

The ORM pane provides two views, including Claseswand Database View. The class view allows yaduatasform the
existing object model to class model while the bHas& view allows you to transform the existing dase to entity.

Figure 5.18 - ORM Pane

Reverse Engineering Java Classes by 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.

QRM
| Class View ~| | -
- [(5] classes k _| -
Classpath Configuration

Figure 5.19 - To open the classpath configuration
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The Select Classpathslialog box is displayed.

® select Class paths E]

Select Classpaths

Figure 5.20 - Select Classpaths dialog

3. Click Add... button to select the desired classpath.

® Select Class VE 1 H [5_<

Select Classpaths

1) classes - Ctiprojecticlasses

Edi... Remave
Figure 5.21 - Added classpath to the dialog

All the available classes found from the specifiexsspath(s) are transformed and shown ol ©RE pane.

ORM o *

£}
|Class iew vl- D .-Vi @ |

Figure 5.22 - The classes in the classpath wilvalh@n ORM pane

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

ORM EIE S B Class Diagram1

Y |

[Classview | [ 2 A J ‘R. @| ¥ |adefaulk packages |
A

= a classes
“w Tools &
ok s
Eclass =
R
wo—

Figure 5.23 - Drag the classes to Class Diagram
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The classes are added to the class diagram sucyotinaan further develop the model by using tlszial modeling
feature.

ss Dia

’K GJ ‘ w  |<defaulk package>| o
s

o, Tools. g
s -
A " o =<0RM Persigables>
[H] s = Customer
B HD - int
= lname : String
2 —= l-age :int
* =
oy v AR, Customer | 1
b @ Order
? """ <<ORM Perastabiess
vie L= Order
Co.. & HD : int
- |-status; int
-

Figure 5.24 - The reversed classes shown in ClaagrBm

Reverse Engineering Relational Database

DB-VA supports reverse engineering the existingase to data models. As DB-VA automates objeatioglal mapping,
object model can thus be generated from the datkelmeverse engineered from the existing database.

Using Reverse Database Facility

You can create an Entity Relationship Diagram lerse engineering an existing relational database.

» Onthe menu, clickools > Object-Relational Mapping (ORM) > Reverse Rtabase...

Taools | Window  Help

@ Report ]
Project Publisher...

,ﬁf Corfigure Stereatypes...

Corfigure Requirement Enumerations. ..

Instant Reverse ]
Object-Relational Mapping (CQRM) b l_'L Wizards. ..
'@ IDE Integration. .. @J‘ Database Configuration. ..
T Reverse Database. . lk
Teamwark ]

m Reverse Java Classes. ..

Figure 5.25 - Reverse Database

TheDatabase to Data ModeHialog box is displayed.
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Step 1: Select Language

Select the language of the project from the drogrdmenu, eithedava, C#, PHP or Enterprise Object Framework, and

then clickNext >to proceed to Step 2.

® Database to Data Model @

Visual Paradigm Database Reverse
Select Language {Step 1 of 5)

Language @ |Java

Revers
C#

Reversan, o
Enterprise Object Framework

[ Mext = H Cancel H Help

Figure 5.26 - Select the language of the project

Step 2: Database Configuration

You can configure the database connection for &séreld database to be reversed.

1. You are asked to define the database configurafiortonfigure the database settings, refer to &seniptions of the
Database Configuratiosection in the Working with DB Visual ARCHITEGC3hapter.

® Database to Data Model

X]

isual Paradiom Database Reverse
Database Configuration (Step 2 of 5)

Driver : HSQLDE {In-process) v |
Driver file ; <«H3QLDE 1.8.0 1= E¥3 |D
Connection URL :

® Database name : | |

o] |
Uset : |sa Password @ |
[] Set as default Test Connection

[ < Back. ] [ Mext = ] [ Cancel ] [ Help

Figure 5.27 - Database Configuration

2. Click Next>, go to Step 3 of Reverse Database.
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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

Visual Paradigm Datahase Reverse
Selecting Tables (Step 4 of 4)

No. of table(s) Found: 4

Awailable Tables:
customer
orderine

product
purchaseorder

[ <gack ][ Emsh J[ Cancel | meb |

Figure 5.28 - The available tables in the database

An Entity Relationship Diagram is automatically gested and displayed. It can be found undebDilagram Navigator.

purchaseorder
+ID .~k |+Po_no
OrderQty Date
Subtotal TtoalAmt
#Purchase OrderP0_NO PO #CustomerCustomenD
O #tProductProduct/D

customer
+CustomeriD
CustomerName
Address
ContactPhone
Email

L + | +ProductlD
ProductMame
UnitPrice

Figure 5.29 - The reversed ERD

Using ORM Pane

+
Lo

PO

DB-VA provides you an ORM pane to generate pensistedel and entity from an existing object modelava classes and
database respectively. Using the ORM pane, theiegisbject model and database will be transfortoe@RM-Persistable
class and entity; you can further develop the ORMsRtable classes and entities by adding theatdkslasses and entities to
the class diagram and entity relationship diagraspectively.

The ORM pane provides two views, including Claseswand Database View. The class view allows yaduatesform the
existing object model to class model while the bHas& view allows you to transform the existing dase to entity.

ORM

=1
Class Yiew v D z | |

Class Wiew

Database Yiew k

Figure 5.30 - ORM Pane
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Reverse Engineering Database by Database View

As the database view of the ORM pane supportg#msformation of the existing database into enyity are allowed to alter
the database schema by modeling with the entistiogiship diagram and exporting to the existingabase.

1. Select théDatabase Viewof theORM pane.

CRM

o

| Datat

Figure 5.31 - Switch to Database View

2. Click theDatabase Configurationicon.

ORM =)

+

B

F . N
iDatjahase Wiew v: | l:",[

7[]_ Databas-eu

Database Configuration

Figure 5.32 - To open the Database Configuration

The Database Configurationdialog box is displayed.

® Database Configuration
Languace | EETIN
& Iji"lySQL Database Setting
[[]M5 5GL Server Bl [t R B
[CJaracke E =P
[IHsqL Driver file : QL Conne 3 | 4
D Sybase ASE Conneckion URL :
[] Sybase SGL Anywhere
[ PostaresqL
[ Cloudscape/Derby
[Joez
[ Infarmix
User ; iEassword 3 I
Engine:

Database Criver Description

| MySQL (Connestor Driver)

| MySOL Connectord) is an implementation of Sun's JDBC 2.0 AP| for the MySQL
| relational database server. It strivesto conform az much as possible to the JDBC

| #P1 asspeoified by JavaSott. It isknown to work with many third-party products,
|including Application Servers (dpache Tomeat, JBoss, Weblogic, BM

| WiebSphers), Object Relational Mapping Tools (Hibemate, Apashe

| ObjectRelationalBridge, CocoBase, Kade), Development Enviranments (Eelipse,

| Borland JBuilder, |Bh WebSohere Studie V_}

[ o] H Cancel H Help J

Figure 5.33 - Database Configuration dialog

3. Configure the database connection by usingXaabase Configurationdialog box, refer to the descriptions of the
Database Configuratiosection in the Working with DB Visual ARCHITEGCdhapter for more information. If the
database is successfully connected, the tablé®eafdnnected database are transformed into ergitgéshown on the
ORM pane.

ORM

B

x

]

o
Database view v | [I] 2
= [:J Database

= :j customer

- 1_? CustomerID
CustarnerManne
Address
ContactPhone
5| Email

+ ordetling
| —| produck
purchaseorder

Figure 5.34 - The reversed entity shown in ORM Pane
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4. Create a new entity relationship diagram by usie\Niew Entity Relationship Diagramicon.
5. Select the desired entities from B&M pane, drag to the entity relationship diagram.

CRM SRR & Entity Relationship Diagram1
——
Dakabase View v | B2 J 'K G}I ¥

'y

B[:‘J Database .
(ERES customer tﬂEnti.‘. =]
CustomerlD b
- 2| Customertlame N "
| address g
ContactPhone =
o, =

Figure 5.35 - Drag the entities to ERD

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

& Entity Relationship Diagram1

DEIE
‘ i arderling 0 ' purchassorder \
LT HD int ~+|+PO_NOD int
= Order@ty int ¥ Date varchar(255)
Subtotal double 5 TtoalAmt double
#Purchase OrierPO_NO  int #CustomerCusiomenD int
= [O< #ProductProductiD it g |
B S| i
I I
G- I |
! |
— & | — T —
! +CustomerD  int 42
L product i CustomerName varchar(255)
L b |+ProductlD  int Address varchar(2ss)
Producttame varchar(255) ContaciPhene  varchar{255)
UnitPrice double Email warchar(255)
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Chapter 6 - Mapping Object Model to Data Model
and vice versa

Being an Object-Relational Mapping tool, DB VisédRCHITECT (DB-VA) automates the mapping betweenesbjpnd data
models. This chapter describes how DB-VA maps thjeat model to data model and vise versa, anddntes the usage of
ORM diagram.

In this chapter:

e Introduction

e Mapping Object Model to Data Model
e Mapping Data Model to Object Model
e Showing Mapping by ORM Diagram

Introduction

DB Visual ARCHITECT (DB-VA) supports Object Relatial Mapping (ORM) which maps object models to gnttational
models and vice versa.

DB-VA helps mapping between Java objects to ratafiolatabase. It not only preserves the data,|bothe state,
foreign/primary key mapping, difference in datadygnd business logic. Thus, you are not requirdtitalle those tedious
tasks during software development.

Mapping Object Model to Data Model

This section shows you how DB-VA maps object modeldata model.

Mapping Classes to Entities

Object Model can map to Data Model due to the ptst nature of classes. Persistent classes cas petsistent data storage
during the application is running. Hence, all p&tesit classes can map to entities using a oneday@pping.

Example:

==0RM Persistahle==
Customer T {__Customer 1

-customer|D : int +CustomeriD
-customertlame : String CustomerMame
-address : String Address
-contactPhone : String ContactPhone
-email : String Email

Customer Class Customer Entity

Figure 6.1 - Mapping Classes to Entities

In the above example, the Customer Class is mapfibdhe 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 accordingly-\DBignores all non-
persistent attributes such as derived values.

Example:
<<CRM Persistable==
Customer [ Customer Y
-customerlD : int P> [.c int
-customerhlame : String P CustomerMam varchar(253)
-address : String —_— Address varchar(253)
-contactPhone : String —_— ContactPhone  warchar(255)
-email : String _— Email varchar(255)
Customer Class Customer Entity

Figure 6.2 - Mapping Attributes to Columns
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In the above example, the following table showsnttawping 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 6.1

Mapping Data Type

DB-VA automatically maps the persistent attribyieet to an appropriate column data type of the detalyou desired.

Example:

<<ORM Persigtable=>

Customer

-customeriD : it —— [Customerid it
-customerhiame : String » | c

-address : String ————» | aadress varchar(255)
-contactPhone : String —— | contactPhone  varchar(255)
-email : String —  » | Email varchar(255)

Customer Class Customer Entity

Figure 6.3 - Mapping Data Type

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

Customer Class

Customer Entity

int int (10)
String varchar(255)
Table6.2
A table shows the data type mapping between objedel 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)
Table 6.3
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Mapping Primary Key

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

e You can select an attribute as the primary key.
* You can let DB-VA generate the primary key autocsity.

Example:

® Sync to Entity Relationship Diagram E|

Select Primary Key
Select primary key:

Class Primary Key

Cescription

D0 Nok Generats

Reset al to Auko Generate ] [ Reset all ko Do Mot Generate ]

Figure 6.4 - Sync to Entity Relationship Diagraraldg

In the above example, when synchronizing the @&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 DB-
VA to generate the primary key automatically, dese"Do Not Generaté to leave the generated entity without primary.key

Product

Primary Eey: ProducD +ProductlD integer(10)
<=0RM Persigtables= Description  integer(10)
Product R

-Product|D : Integer

-Description : String \i -
Privuzy Koy Auto Gererats s InERerii)

ProductiD  “integer(10)
Description integer(10)

Figure 6.5 - Different between specify a primary kad auto generated

The above diagram shows if you assign Productipriasary key, the ProductID of the generated enktygduct will become
bold; whereas if you selecAlito Generate' for the primary key, DB-VA generates an additibatiribute ID 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. DB-VA maps the rame to a phrase of relationship in the data model

Mapping Aggregation

Aggregation is a stronger form of associationefiresents the "has-a" or "part-of" relationship.

Example:
<<0ORM Persistable=> ==0RM Persistable>>
Ci is part of CosnsistsOf
=10 int 1 B D it

iz part of CosnsistsOf +ID
ES et - - #companylio

Figure 6.6 - Mapping Aggregation
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In the above example, it shows that a company stsef one or more department while a departmeapisrt of the
company.

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

Mapping Composite Aggregation

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

Example:
- =<0RM Persistable==
=<0RM Persistable== BelongedTo has EmergencyContact
S udanC -Mame : String
FStudentlD : integer | Phone : String
Fhame : Sting 1 1 D - int
( Em ergencyContac |
BelongedTo has | Name )
+StudentiD integer(10) [+ — - _ _ I EIEIEREERY
Name varchar(255) I D integer(10)
= — | |#StudentStudentiD  integer(10)

Figure 6.7 - Mapping Composite Aggregation

In the above example, DB-VA performs the Primaryéign Key Column Mapping automatically. Studentitee student
entity is added to the entity, EmergencyContagirasary and foreign 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 tytax to express the Multiplicity.

Table shows the syntax expressing the Multiplicity

Type of Multiplicity Description
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 6.4
Example:
accomm dateBy host |
“ORMVPerSID'd'ablen — E
: Aok :gxrecamym m_nﬁ\_d;lteay

Figure 6.8 - Mapping Multiplicity
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In the above example, it shows that a parent dirgdtole: host) contains zero or more subdireew(irole: accommodated
by).

When DB-VA transforms a class with multiplicity béro, the foreign key of parent entity can be flélan the child entity. It
is illustrated by the DirectorylD.

® Column Specification @l
Gereral | References | Comments

Marne: DirectoryID|

Check constraint:

Documentation:

FHM BT u| S = =52 FRe £ fak;

i

[ Include in primary key Mulable [7] Unique

[ Reset ] [ [s]4 ][ Cancel ][ Apply ][ Help ]

Figure 6.9 - Column Specification of the foreigy ke

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

Class Diagram Entity Relationship Diagram

0.1

0.1

T o)

Table 6.5
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Mapping Many-to-Many Association

For a many-to-many association between two clagx#@s/A will generate a Link Entity to form two onte-many
relationships in-between two generated entitieg fifimary keys of the two entities will migratette link entity as the
primary/foreign keys.

Example:
==0RM Persistable=>
==0RM Persistable== Course
Contains Enrols
S -CourseCode : int
-StudentlD : integer [ 0. Name : String
-Mame : Sting -Tutaor: String
Student 4 Student_Courss b ( Courss i
+StudentlD integer(10) +#StudentStudentiD  intager(1o) | COMANS +CowrseCode  integer(10)
Name varchar(255) Enrals +#Course ComrseCode intager (1) Name varchar(255)
Tutar varchar(255)

Figure 6.10 - Mapping Many-to-Many Association

In the above example, DB-VA generates the linktgnStudent_Course between entities of StudentGmdse when
transforming the many-to-many association.

Mapping Inheritance/Generalization

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

DB-VA provides two strategies for transforming theneralization hierarchy to relational model. Tiwe strategies for
transformation are table per class hierarchy abig faer subclass.

Using Table per Class Hierarchy Strategy

Transforming generalization hierarchy to relatiomaldel with the table per class hierarchy strat&BsVA not only
combines all the classes within the hierarchy orte single entity containing all the attributest, &iso generates a
discriminator column to the entity. The discrimioiais a unique value identifying the entity whiderarchy it belongs to.

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

Example:

<<0ORM Persigtable=>

-accounthlumber : integer
-password | String
halancs @ integer

( Bankaccount \

+accountiumber integer(10)
? password varchar{255)

_b halance integer(10)

interest integer{10)
Discrim inatar varchar(255)

<=ORM Persistahle=> <<ORM Persistable=>
Checki t Saving? mnt
Hinterest : integer

Figure 6.11 - Mapping Inheritance/GeneralizationngsTable per Class Hierarchy Strategy

In the above example, it shows how DB-VA transfothesgeneralization with CheckingAccount, SavingsAmt and their
superclass, BankAccount applying the table pessdiérarchy strategy.
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Using Table per Subclass Strategy

When DB-VA transforms a generalization hierarchingshe table per subclass strategy to relatioralah each subclass will
be transformed to an entity with a one-to-one ifigng relationship with the entity of the supersta

By using the table per subclass strategy, it caa sgemory for storing data. However, it takes tfiorereading and writing an
object among several tables which slows down teedfor accessing the database. It is useful iflds, which contains a
large amount of data, is not used frequently.

Example:
==0RM Persistable==
_aﬂ:oumNumhgr' integer ( Bankaccount SavingAccount ‘\
-password - String ntH umber } - +28.
-balance : integer 2
password intere st
balance
‘{r = Discrim inator
€ CheckingAccount 3

<<ORM Persisiable=> <<ORM Persstables> T acCOR M O e J

o

-interest : integer

Figure 6.12 - Mapping Inheritance/GeneralizatioringsTable per Subclass Strategy

In the above example, it shows how DB-VA transfothesgeneralization which applies the table peckds hierarchy
strategy to the CheckingAccount and SavingsAccount.

Using Mixed Strategies

DB-VA allows applying the two inheritance strategte different subclasses within a generalizatienanchy in Java project.
By applying different strategies to different swdsdes within a generalization hierarchy, DB-VA sfanms the generalization
hierarchy with respect to the specified inheritasitategies.

Example:

® Inheritance St rategy @

Payment
ChequePayment (Table per class hierarchy)
B CreditCardPayment {Table per subclass)

Inheritance Strategy: |Table per class hierarchy w | | Apply

Figure 6.13 - Using Mixed Strategies

Applying the above inheritance strategy to the galimtion with the ChequePayment and CreditCardieay and their
superclass, Payment, DB-VA transforms it into twtitees as shown below.

==0ORM Persistable=>

Payment
D it
~Amount : double —
Payment CreditCardP ayment
+ID t H +#Pay mentiD
. Am ount CreditCardio
ChegueMo ExpiryDate
Discriminator CardType
=<0ORM Persistable=> =<=0ORM Persistable== CardHolder
ChequeP ayment CreditCardPayment
-ChegueMo :int -CreditCardho : int
-ExpiryDate : Date

-Card Type : String
-C ardHolder : String

Figure 6.14 - Mapping with mixed Strategies
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In the above example, it shows that applying tallehierarchy inheritance strategy will result onbining the attributes of
the superclass and subclass into one single evitilg 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 .NETj@ct it
will result in error when the generation of codel aiatabase.

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. DB-
VA promotes the use of Array Table to allow usetsieve objects in the form of primitive array.

When DB-VA transforms a class with an attributeuofiy type modifier, this attribute will be conweitto an Array Table
automatically. The generated entity and the ambietform a one-to-many relationship.

Example:
==0RM Persistable== << Array Table==
Contacte ey
D irt iy o ~aComtactEntryiD
-Name : Sting - Name + ContactEntryindex
-Address: String Address Phone
| -Phone : String[] | .'.I

Figure 6.15 - Mapping Collection of Objects to Arréable
In the above example, the phonebook has a contagtfer each contact person. Each contact perssonhmve more than one
phone numbers. In order to ease the retrievalooflaction of phone objects, DB-VA converts the paattribute into a
ContactEntry_Phone array table.

Mapping Object Model Terminology

Table shows the shift from object model to data ehderminology.

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 6.6
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Mapping Data Model to Object Model

This section shows you how DB-VA maps the data rtmebject model.

Mapping Entities to Classes

All entities map one-to-one to persistent claseesi object model.

Example:

=<0ORM Persigtable==
( Customer il Ci
CustomerlD -customeriD : Integer
Customerbame -customerName : Sting
Address -address : String
ContactPhone -contactPhone : String
Em ail -email : Sting

v

Customer Entity Customer Class

Figure 6.16 - Mapping Entities to Classes

In the above example, the Customer Entity map orenat the Customer Class as the Customer instamcstare the

customer information from the Customer Entity.

Mapping Columns to Attributes

Since all entities map one-to-one to persisterssela in an object model, columns in turn map tibates in a one-to-one
mapping. DB-VA ignores all specialty columns suslcamputed columns and foreign key columns.

Example:
==0ORM Persistables>
(— Customer ) e
CustomerD  integer(10) P | : D Int.eger
Customerhame varchar(255) P = _Nﬂff'e : Sting
Address varchar(zss) | —————————» [address: S‘lrln.g :
ContactPhone  varchar(2ss) | ——————————P -mrﬂat.il’hnne String
Email varchar(255) —_— -email : String
Customer Entity Customer Class

Figure 6.17 - Mapping Columns to Attributes

In the above example, the following table showsnttapping 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 6.7
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DB-VA automatically maps the column data type taappropriate attribute type of object model.

Example:
<=0RM Persistable==

(— Customer ) Customer
CustomerD  Iinteger(10) P | 3 D : |f11.egmf
CustomerMame varchar(255) P [ .Nﬁ"“’- String
Address varchar(2s5) | ———————F» [@ddress: strm.g
ContactPhone  varchar(255) —_— -corvtgctPn_one. String
Email varchar(255) —_—) -email . String

Customer Entity Customer Class

Figure 6.18 - Mapping Data Type

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

Customer Entity

Customer Class

int (10) int
varchar(255) String
Table 6.8
A table shows the data type mapping between Ohbjedel 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 6.9
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Mapping Primary Key

As the columns map to attributes in a one-to-onppimg, primary key columns in the entity map taihtttes as a part of a
class.

Example:
& Product D =<0ORM Persistable=>
ProductlD  integer(10) > Pf_ﬂduct
Description  varchar(255) | -gmdu.r;tl.ﬂ : Ir;teger |
-CesCription @ ring

Figure 6.19 - Mapping Primary Key

In the example, the primary key of entity ProdirpductiD maps to an attribute ProductID of the class Prbduc

Mapping Relationship

Relationship represents the correlation amongiesitiEach entity of a relationship has a role echPhrase describing how the
entity acts in it. The phrase is attached at tlteadra relationship connection line. DB-VA maps fiease to role name of
association in the object model.

There are two types of relationships in data moagbping to object model - identifying and non-idiirig.

Identifying relationship specifies the part-of-wlaoklationship. It means that the child instanaeoaexist without the parent
instance. Once the parent instance is destroyedhifd instance becomes meaningless.

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 Identifying Relationship

Since the identifying relationship specifies thetyd-whole relationship, it maps to composite aggations which implies that
the part cannot exist without its corresponding eho

Example:
i Em ergencyC ontact i
BetongedTo T nteger (i)
+StudentiD integer(10) [+~ _ Hame varchar(255)
Name: varchar(255) Tl ™S phone varchar(255)
" - b |#StudentStudentiD integen®)
==0RM Persistable>>
<<ORM Persistable=> | BelongedTo has EmergencyContact

Stunert ID:int

1 1 l-name : Stiing
I-phone : String

-stucertiD : int
F-name : String

Figure 6.20 - Mapping Identifying Relationship

In the above example, DB-VA maps the identifyin@tienship between the entities of EmergencyCoraadtStudent to
composition aggregation.

Mapping Non-identifying Relationship
Since non-identifying relationship implies weakat&nship between entities, DB-VA maps it to asatian.
Example:

BelongedTo Property
Jomm e e 04
Qwns

<<ORM Persistables> | BelongedTo Owns | <<ORM Persistables>
Owner 1 0. Property
I [

Figure 6.21 - Mapping Non-identifying Relationship

In the above example, non-identifying relationdhghween entities Owner and Property maps to agsmtizetween Classes
of Owner and Property.
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Mapping Cardinality

Cardinality refers to the number of possible instmnof 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
2O— Zero or more instances
—-+— Exactly one instance
> One or more instances
Table 6.10

Table shows the typical mapping between Entity fRatahip Diagram and Class Diagram.

Entity Relationship Diagram Class Diagram

Table 6.11

Mapping Many-to-Many Relationship

For each many-to-many relationship between entiids VA generates a Link Entity to form two oneftmany relationships
in between. The primary keys of the two entitieB automatically migrate to the link entity to forthe primary/foreign keys.

Example:

Student Enrols ( Student_Courss ‘\ contains [ Courss Y

+Studentld integer(10) +#Stude ntStudent/D inte ger... +CowseCode integer(10)
Name varchar(255) +#Course ComrseCode  imte ger... MName wvarchar(255)
Tutor varchar{255)

=<0RM Persistable==
Cowrse

==0ORM Persisable>=

Student contains Errols =
. " " -courseCode : int
-studentiD : int 0. B Lname: Stiing
-name : String tutor : String

Figure 6.22 - Mapping Many-to-Many Relationship

In the above example, DB-VA generates the linktgmince a many-to-many relationship is setup betvie® entities. To
transform the many-to-many relationship, DB-VA méps many-to-many relationship to many-to-many eisgion.
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Mapping Array Table to Collection of Objects

DB-VA promotes the use of Array Table to allow sseatrieve objects in the form of primitive array.
When DB-VA transforms an array table, the arrayetatill map to an attribute with array type modifie
Example:

<< frray Tables= | =<<0RM Persistables>
ContactEntry_Phone ContactEntry

d +#ContactEntiylD  integer(10) -— D int
+ ContactEntryindex  integer(10) -name : Stiing

Phone varchar(255) -address | String

+ID integer (10)
Name varchar(253)
Address  varchar(255)

| -phone : String[] |

Figure 6.23 - Mapping Array Table to Collection®@bjects
In the above example, the phonebook has a contaigtfer each contact person. Each contact persmntmve more than one
phone numbers. The array table of ContactEntry_@Inaaips into the phone attribute with array type ifrexdn the
ContactEntry class.

Mapping Data Model Terminology

The following table shows the shift from data moebbject 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 6.12

Showing Mapping by ORM Diagram

In order to identify the mapping between the obfaal data models clearly, DB-VA provides you an O&&gram to show
the mappings between the ORM-Persistable clasgsndrresponding entity.

As DB-VA allows you to name the ORM-Persistablessland its corresponding entity differently, argbahe 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 attributesa@idmns. Taking the advantage of ORM diagrampntlappings between
ORM-Persistable classes and entities and betwédudds and columns can be clearly identified.

DB-VA provides you two ways to create the ORM dagrfor showing the mapping between the object atd chodels:

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

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

<G Peramatians T . —
Purchaselivdes " . Orddest ine ’ chazz0reer | BeanaTa e
Fowen | Ceengte  Conmmr e T = e, ] e
[iisia: 51 1 e oty Iitager Didw varchea [255) T CinesrCiry ol
& g THussm dotde hE Subibotel doule
[UemATEDoude (At Db | Jecusmmercuzomeny ae o et e
1 y o oG ot it
Placzs f1.* OrderedBy | 0.0 {Pachy Orerecty |
1
PlacecBy | 1 Owders | 1
=<GRM Persmanias= <<QR M Py e sl e
Eustnmer Broduct e
peustamesiDy - ot ductD - Tt
L customenfianie | Shing j::d.mlm\g: String Customerfiane varnarss] Fromt
adiiess | SHNG . .viPiios - Doubie Adress Vamnwiss] [-#roductn  mt %
LortaciP e Sring CortuctFhann vt 255) Frechctlnms varshe 055
[ =vtiail - Siing Emal wamharIss) 5 UnitPrice counts

Table 6.13

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.

Add Shape »
==0ORM Persistable=>
Purc| D Open Specification... rderline
-PO_ND -
_elate - St []3 Paste View b Integer
-ttoalAmt Paste Maodel : Double
Rename. ..
Place v o[ 0.
Zoom ]
Background Calar ...
PlacecB| ) Is 1
Grid »
==0RM Connector Style ) Persistable=>
C Product
-custome| Connection Point Style b D:int
-custome| Auto Fit Shapes Size [lame: String
-address E: Double
-cortactP Layout »
pems Presentation Options »
Lock Diagram
Selectable 3
Synchronize to Entity Relationship Diagram
ORM 3
Send to P ||[F] oRMDiagram b |||/ i
B~] [a 15 Mew ORM Diagram l}

Figure 6.24 - Send to a blank new ORM Diagram

A new ORM diagram is created which displays the OR&fsistable classes.

5 OBRM Dia

m [;] ‘ £ <defaulk package=|
A

[Form &
g2 3 <<ORNM Persistable=>
- F Order
& —- .
-FO_ND:int
++r iy date - String
e ttoalAmt : Double
B -
AL e <<ORM Persistables>
Ci
oo customerlD ; int
E = 73 -customeriame ; Sting
= -address : String
— luy -cortactPhone | String
-email : String

<<0ORM Persigtable=>
OrderLine
D int
orderaty ;| Integer
~subtotal : Double

<<0RM Persistable=>
Product
HprocudiD : int
-procudttam e : String:
-unitPrics ; Doukle

Figure 6.25 - The classes in ORM Diagram
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.ﬂ 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.

B ORM Diagram1

<default package> | .

FaEEEE
=<0RM Persistabless °
PurchaseOrder
AP0 _ND:int
l-date : String
Htoaldmt - Double
Ll

'-1 dasstntity Mapping -= Entity
s

Figure 6.26 - "Class-Entity Mapping - > Entity" r@srce

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

& ORM Diagram1

<default package=|

=<ORM Persistable=>

PurchaseOrder >
LPO_NO :int :
|-date - Stiing :

Htoaldmt : Double

Figure 6.27 - Drag the resource to the diagram

A class-to-entity mapping is shown on the diagram.

& ORM Diagram1
,i G:I | % |<defaul package>| o
'S

Plown_
g 5 <=ORM Persistables> i PurchassCrder )
E - PurchaseOrder +PO_NO int

-PO_NO int Date varchar255)
hese 30 I’] -date : String TtoalAmt double
P -toalAmt : Double :&Custamercn.domedﬂ int
-----

Figure 6.28 - The Mapping Entity will be created
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4. By repeating steps 2 and 3, all class-to-entity pirags for all classes can be shown.

3 OR [ia
|'—h Gj | ¥ =<default package>|
'y
|SJoRM =
: P ersigtable== urchassOrder
3 ORM Persistabl ( PurchassOrd ]
|:i__| . PurchaseOrder [+PO_NO int
-PO_MNO :int Date varchar(255)
o "I -date : Sting Ttoal&mt double
i -tioal&mt : Double #CustomerCustomenD  int
-----
AF g =<0RM Pergstables> f' Customer |
Customer +CustomesiD int
Ho.. & [customeniD it Cus MName varchar(255)
E - E -customerMame ; String Address varchar(255)
st |-address : String ContactPhone  varchar{255)
—  |u -contactPhone | String Email varchar(255)
-email ; Sting -
_ ( OrderLine 0
<<ORM Perssahle=> BT int
—OrderLine OrderQty int
plsde Subtotal  double
-ordeGity | Integer #Purchase OrderPC.NO  int
-subtotal | Double #ProductProductiD int

<<0RM Persgtables>

Product Product Y
produdtiD - int +Produ.ct||:l : int
-procuctiame ; String Productame varchar{255)
LR fice : Double Lnidaes s dahle

Figure 6.29 - Mapping entities for all classes

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

W & | ¥ |<default packages| .
s = =5 e i

[Florm e 1l ] 7] i i il

= OrderLine k
ﬁ W | +D el Class-Entity Mapping -3 Class
E —- OrderQty nt
e B Subtotal double

i #Purchase OrderPQ NO  int
b e #ProductProduchD int

Figure 6.30 - "Class-Entity Mapping - > Class" resoe on Entity

Drawing an ORM Diagram

You can create a new ORM diagram in one of thectiways:

* Onthe menu, clickile > New Diagram > Others > ORM Diagram

:.Fi.le.Edit View Tools Window Help

ORM Diagram [%

[T Mew Praject Ctrin | O - E - @\ 2‘:1 @‘ @ki T | Q‘: [
.New Diagram 3 UML Diagrams L3 % i @ @ @ ﬂﬂ

u‘:-‘ Open Praject... CH+0 Requirements Capturing o
Reopen Al Others L4 Entity Relationship Diagram

EEE

Save Project as... EJB Diagram

Figure 6.31 - Create an ORM Diagram
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On theDiagram Navigator, right-click ORM Diagram > Create ORM Diagram.

Diagram Navigator g &

P e ) 2

eETERE
d

&‘| Class Diagram

| Textual Analysis

{5 EJB Diagram f_‘l Create ORM Diagram %
1| Overview Did E—_._j\ Collapse
;j\‘ Expand

Sorking 13

Figure 6.32 - Create ORM Diagram on Diagram Navayat

On the toolbar, click thslew 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 GiRivbistable class and its mapping entity on th&@kRgram
To create an ORM-Persistable class on ORM diagram:

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

& ORM Diagram1

<default packzs

stable Class

Figure 6.33 - ORM Persistable Class icon

2. Click a location in the diagram pane.

DB-VA places a class shape icon which is marketi wAtORM-Persistable>>on the diagram.

3. Type the name for theRM-Persistable Class
* You can edit the name by double-clicking the namleyopressing thé&2 button.

W e} | % |<default packages | -

) s
[Form &

ﬁ | =<0DRM Persigables>
m — Studnet
wovh,

4—rn

Figure 6.34 - ORM Persistable Class
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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-orextional association.

ORM Diagram1

le || 2defaul package>

=
=n

Figure 6.35 - "One-to-One Association - > ClassSoarce

2. Enter the name to the newly created class.

5 ORM Diagram1
W E} | ¥ <defaulk package= | -,
r'y

[TICRM
82 O
E,J S <=<0DRM Persigahles>
el Studnet
=
.....
i 1
.. =

<<ORM Persistable>>
=- Profile

Figure 6.36 - An ORM Persistable Class are created

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 thhaClass-Entity Mapping - > Entity resource to the diagram.

B ORM Diagram1
W 1'3 | ¥ <defaul: package> | .,
A

|Hom &

g = |8 & (B LB LB
@m —- | ’ma L
el e e
3

- 1

. = _
73 = «cﬁmppr:r;::am:#

— [ud

Figure 6.37 - "Class-Entity Mapping - > Entity" resrce
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The corresponding mapping enti§tudentis created automatically

I ORM Diagram1
W 1'3 ‘ £ <default package= | -
'y

[ToRM &
g i ~<ORW PeraEaE
- Studnet
i -
4y
.....
1
i e
@l = <<ORM Persistables>
o Profile.

Figure 6.38 - Mapping Entity are created

2. Create the mapping entity of Profile class by usimeClass-Entity Mapping - > Entity resource.

5 ORM Diagram1
W 13 | ¥ <defaul package=| .,
'

[ToRM &
g 3 ~<ORM ParaaE
- Studnet

o -
o

.....

1

i e
@ = <ZORM Persidables> (— Profie )
= . e

Figure 6.39 - Mapping Entities for the Classes

You can create the Entity and the mapping ORM-Btisle 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.
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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, selediew > Attribute Mapping from the pop-up menu.

= ORM Diagram1
m B | ¥ <defaul package:| .
'y

<=ORM Persistable=>

l-unitP rice : Double

View

Synchronize from Classes to Entities

|-

EORM = Add shape »
ﬁ' ) =<ORM Pf’."?\ﬂamﬂ?‘ Open Specification...
& — PO _ND it D} Paste View 5)
ERE h- e Sttlng' Faste Model
e Py [HtoalAmt : Double
Rename. ..
-----
T Zoom »
" =<0RM Persigtables:>
Custon Background Colar, ..
W F FeustomeriD : int - .
E = |-customertiame : String
Lo [-address : String Connectar Style 3
T lad [-cortactP hone : String . . .
lemail : String Connection Paink Style b
Auto Fit Shapes Size
<<ORN Peradable>> bayok *
OrderLine Lock Diagram
HD it o Selectable L]
l-ordlerQty : Integer
l-sukitatal i‘i Double Presentation Options 3

v | Class Mapping

Attribuke Mapping [} |

= Pr.odltli:f: Synchronize from Entities ko Classes
|produdiD ; int
L ara it = St g Producthlame varchar(2553

UnitPrice double

Figure 6.40 - Switch to Attribute Mapping view

The class-to-entity mapping shown on the ORM diamgisschanged to attribute-to-column mapping autaraby.

& ORM Diagram1
m [;j | % |<default package>| o
'y

Lemail ;_:S’(n'ng.

[FloRM &
g 3 <<0RM Persistable== ' Purchass0rder B
|:i!| . PurchaseOrder _)___'_'_______,._.—-— +PO_NO int
FPO_NO :int _._._._'_______4_.—-—-—'— Date varchar(253)
e |—' -date : Sting e Ttoal&mt double
SR HtoalAmt : Double #CustomerCustomenD it
-----
A e =<ORM Persigable==
e (— Customer

B = loustomerlD @ int +Cl b nt
BEB-E Leustomerhame ; String CL varchar2s5)

e | address : String | ————— | Addiess varchar(255)
— |l lcontadtPhone: String  ——— | ContactPhone  varchar(255)

5 r 1 Email varchar(255)

<<ORM Persistable=> £ OrderLine 7
OrderL ine ——m int
LD int e ——]] OrderGity int
LorderGity ; Integer R Subtotal dlouble
sultotal : Double #Purchase OrderPONQ  int
:FProdacthdnr!!D int
=<0RM Persistable==
Product ( Product ™
bproductD : int T liProducto it
produdiame: String  —————— | podiciName varchar(255)
FunitP rics ; Double [ ] Ump”'c_g' double

Figure 6.41 - ORM Diagram in Attribute Mapping view
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Supporting Real-time Synchronization
ORM diagram supports real-time synchronizationt ihaany change in the class diagram, entity imiahip diagram and/or
ORM diagram will automatically synchronize to eaxther.

Let us take the ORM diagram created in_the Drav@fiVl Diagramsection as an example to modify the ORM-Persistabl
Class and Entity.

Forming a Class Diagram

You can create a class diagram from the existindaiso

1. Create a new class diagram by udiey Class Diagramicon.
2. Select the classes from tfi¢ass Repository drag to the newly created class diagram.

Class Repository o & = ass Diagra
z E"ﬂﬁ ?3\‘ l& 18 % |§ & | ¥ |=default package=| -,
:-_;'-ESchnnl_ R il A
E Profile ATooks &
[ studnet L 4 Ii S
@C\ass )
B~
= —-
- T

Figure 6.42 - Drag the classes from Class Repogitor

The following class diagram is created.

= ass Dia

m l';j | ¥ |=default package> | .
'y

T, Tools  cp
@b/
T =<l e»>
f_ﬁclass S URM:::EZEME
R

e — 1
> =

- EAF o
3w 582

& &
=B -

=<0RM Persigtables==
e Studnet
0., =
o
— |

Figure 6.43 - Class Diagram form by the model ias3l Repository

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, selechdd > Attribute from the pop-up menu.

" Sludne. Add 4 Attribute [y Abshitss
'd m Open Specification. .. Enter Operation Ale+Shift+C
Stereotypes 4 Template Parameter
1 Abstract
Visihility ]
«[lRM::;::sh\e» Sub Diagrams » a
Create Parent ]

Figure 6.44 - Add an attribute in Class
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An attribute is added to the Student class, andridygping attribute is added to the mapping Studetity
automatically.

<<ORM Persigtable=>
Studnet attribute  integer(10)
-attribute

1

<<ORM Persistable=>

Figure 6.45 - The column will added automatically

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

<<ORM Persistable>>
Studnet StudentlD varchar(255)
-StudentiD : String

1

<<ORM Persistable=>

Figure 6.46 - The column will update when the maggittribute modified

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.

=<0RM Persigtable>> m
Studnet ID varchar(255)
-StudentlD : String
1

=<0RM Persistable=> m
e _—

Figure 6.47 - Rename the column name and seleatpdzte to attrbiute

2. Right-click theStudent entity, selecNew Columnfrom the pop-up menu.

u L
<<ORM Persistable>>
Studnet ID varchar(255)
-StudentID : String . a Open Specification. .. Enter
Hew Column % Alt+Shift+C

Sort Colurnns

4 Convert o Array Table

Corwert ko Partial Table

<<ORM Persistable=> Splt Table
Generate SOL...

Send to ]

Figure 6.48 - Add a column to an Entity
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A new column is added to the Student entity ancttireesponding attribute is added to the StudenyiciRrsistable
class automatically.

==0RM Persistable== Studnet
Studnet D varchar(255)
-StudentiD : String Column integer(10)
-oolumn : Integer

1

<<ORM Persistable>>

Figure 6.49 - Attribute will be added automatically

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

I v scsrs
] ] ] S e (S

] ] ]
<<ORM Persigtable== Stucnet 4
Studnet =[x} varchar(255)

-StudentlD : String Mame: varchar
-column : Integer ! Ll % m

1

==0RM Persistahle==

Figure 6.50 - Rename the column and data type

4. Double-click the column attribute of the Studemtssl, rename fromolumn to Name.

==0ORM Persistable>> Studnet
Studnet o] wvarchar(255)
-StudentlD : String Name wvarchar(255)
-Mame : String

1

<<ORM Persistables= (_Profle )

Figure 6.51 - The attribute changed

5. Modify the classes and entities on the ORM diagaanshown below:

OR Dia
m l‘_?j | ¥ <default package>| .
'
[FoRM
g o ==ORM Persidahle=> Studnet
El —_— Studnet D varchar(255)
et i -StudentlD : String Name varchar(255)
- -Name : Sting CourseCode varchar(255)
e Za g -CourseCade : String
B -
0 e
1
o, =%
BE-E <<0ORM Persistables> ( Profile b
— [ Profile dateOfBith  date
date0 fHirth : Date yearOfElement varchar255)
-yearO Element : Sting

Figure 6.52 - Modify the Class in ORM Diagram
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6. Navigate to the class diagram, the class diagrampdsted automatically.

5 ass Dia
|_h_. E] | ¥ <default package=| -
'y

x Tools &2

¢k s
,ﬂ sy <=0RM Persigahle>>
= Profile
B-+—- -dateO fBirth ; Date

w . yearOfElement : String

¢ = ]

e &

@ =

? """ <<ORM Perasables>

S B Studnet
HCo.: & -StucentlD : String

- Hiame; String

E T L__ﬂ'—,] -CourseCode : String
— [

Figure 6.53 - The classes in Class Diagram is updatutomatically

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 attribanelscolumns (called Attribute Mapping).

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

Add Shape 3
a Open Specification. ..
=<0RM Persigtables=
it [y Paste view 5
-StudentlD : String Paste Model B
-Mame : Sting 1)
-CourseCode : String Rename...
Zoom 3
4 Background Calar...
Grid ]
<<0RM Persistable>= Connector Style »
Profile | . .
date0Birth : Date Connection Poink Style ] 55)
-yearOfElement : String Auta Fit Shapes Size
Layout »
Lock Diagram
Selectable ]
Presentation Options »
View P [lv | Class Mapping
Synchronize from Classes to Entities Attribute Mapping h
Synchronize from Entities to Classes

Figure 6.54 - Switch to Attribute mapping view

By selecting th&/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

=<0RM Persigtables>
Studnet wvarchar(255)
-StudentlD : String varchar(255)
-Mame : String CourseCode warchar(255)

-CourseCode : String

1

=<0RM Persigtable>> [ Profile |
Profile dateQBirth date
-cateC fBirth : Date yearDfElement varchar(255)

-yearCfElement | Sting

Figure 6.55 - The ORM Diagram in Attribute Mapping
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