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Chapter 1 - Generating Java, Database and
Persistent Library

DB Visual ARCHITECT (DB-VA) can generate Java coegport database schema (DDL) to database andedieat
persistent library based on what your have desigmék class diagram and entity relationship diagrDB-VA will generate

a high performance O/R Mapping (ORM) layer libraegdy for you to code and build. The ORM librargibally intends to
take most of the relational to object-oriented maggurden off your shoulder. With the generatedvDEdde and library,

you can use the plain Java objects in the appdicatnd tell the ORM layer to persist the objectyfou (e.g.
ObjectDAO.save(myObiject);) This chapter gives yourdroduction to DB-VA, describes how to configutatabase, generate
database and Java code step by step.

In this chapter:

Introduction

Configuring Database

Generating Database

Generating Java Code

Selecting Optional Jar for Persistent Library

Introduction

DB Visual ARCHITECT (DB-VA) provides an easy-to-usevironment bridging between object model, datadehand
relational database. You can visually model theéesysn both logical data design and physical da&igh, and DB-VA helps
automate the mapping between object model andniadi|.

In this chapter, we assume that you know how toehgdur system with the class diagram and entigti@ship diagram
(please refer to the Designer's Guide for moreildeta modeling with class diagram and entity rielaghip diagram). Class
diagram and entity relationship diagram will bedigethis chapter to demonstrate how to make usbkeoDB-VA to export
database schema (DDL) to database and generatpéistent code.

Figure 1.1 - Mapping between object model and datalel
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Configuring Database

DB-VA covers a wide range of databases in the ntaMa@u can check the latest supported databasemuerom
http://www.visual-paradigm.com/product/dbva/

1. Please draw the above class diagram and synchribnizERD. (Alternatively, you can simply open tk@mple
project,flight.vpp)

2. From the menu, sele@bols > Object-Relational Mapping (ORM) > DatabaseConfiguration... to open the
Database Configurationdialog box.

Figure 1.2 - To open the Database Configuration

3. Selectlavafrom the drop-down menu afinguageand select the desired database. MySQL databasedsto
demonstrate the database configuration.

Figure 1.3 - Database Configuration dialog
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4. Enter database setting for the selected database.

For Driver File, you can press the down arrow button to sdeetnload, Update or Default Driver ; DB-VA helps
you to download the most up-to-date driver acca@rdintheDriver field information. You can also seldgtowse...
to specify the driver file in your computer.

Figure 1.4 - Download Button

After downloaded the driver files<MySQL Connector/J 3.1.10>>hown on th®river file indicates that the JDBC
driver file is downloaded with the specified versioumber by DB-VA.

For Driver, select the JDBC Driver from the drop-down menke @river's description will be shown in the
Database Driver Descriptionpane.

For Connection URL, the Connection URL template for different databimsshown. Enter the information for
connecting the database.

The default Connection URL template for MySQL is:
jdbc:mysgl://<host_name>:<port_number>/<database_na me>
The desired Connection URL MySQL is:

jdbc:mysql://localhost:3306/control

For User, enter the valid username who has the accesstagiunnect database

For Password enter the password for the this user.
For Engine, select the type of engine used in generating/th®QL database.

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

PressTest Connectionbutton after filling in the database informatiantést whether the database can be connected.

Figure 1.5 - Test Connection button

If the database can be connected Gbanection Successfutlialog box will show; otherwise tHéonnection
Exception dialog box will be prompted.

Figure 1.6 - Connection successful/failure message

6. Select one database to be the default databasectamfor generating code and database. To selafseilt database

connection, right click on database and sefsttas default.

Figure 1.7 - Set the database as default
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If you set the default database, the data typed insthe entity relationship diagram will be updhsutomatically.
Here shows the difference in data type in entitgtienship diagram between MySQL and Oracle:

When MySQL is selected as the default database:

Figure 1.8 - Data types for MySQL

When Oracle is selected as the default database:

Figure 1.9 - Data types for Oracle

Generating Database

Now you can export the database schema from thgyBRelationship Diagram to the default database.

1. From the menu, sele@bols > Object-Relational Mapping (ORM) > GenerateDatabase..to open théatabase
Code Generationdialog box.

Figure 1.10 - To generate database
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The dialog box shows the previous default databatg.

Figure 1.11 - Database Code Generation dialog

2. SelectGenerate Databaseption which specifies the action for the datab&sece it is the first time to export
database schema, you can selirelate Databaseoption. DB-VA allows you to sele€@reate DatabaseUpdate
Database Drop and Create DatabaseandDrop Database

Figure 1.12 - Generate Database options

3. SelectExport to databaseoption to allow altering the database immediasdtgr you click theOK button.

Figure 1.13 - Export to database options

4. SelectGenerate DDL option to allow the generation of DDL file.

Figure 1.14 - Generate DDL options
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5. You may use some reserved words (e.g. Order) ingatabase design, you can selectQuete SQL Identifier to
avoid the naming problem in your design with thgéa database.
Auto - Only the detected reserved word will be quoted.
Yes- All table names and column names will be quoted.
No - No words will be quoted; i.e. reserved wordsraarbe used in generating the database.

Figure 1.15 - Quote SQL Identifier options

6. SelectConnectionoption, eithedDBC or Datasource If your application server provides a datasotioce
applications to share the JDBC connection withsdhplication server, you can selBetasource Otherwise,
JDBC works for all situations.

Figure 1.16 - Connection options

7. Click Database Optionsbutton to reconfigure the database setting if addzbfore generating the database.

8. Click Connection Pool Optionsbutton to open th€onnection Pool Optionsdialog box to configure the connection
pool settings. Connect to and disconnect from Htatthse is an expensive operation, using the cbongmol to
share the opened connection can dramatically isertee application performance. You can deseledisie
connection pooloption to disable the use of connection pool.

Figure 1.17 - Connection Pool Options

Figure 1.18 - Connection Pool Options dialog
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9. Click OK on the dialog box, DB-VA automatically exports thetabase schema to the default database and tgenera
the DDL file to the specified output path.

Figure 1.19 - Generate ORM Code/Database dialog

The generated DDL file is shown as below.

create table Flight (ID int not null auto_increment , departureTime date , departingAirport
varchar (255), arrivingAirport varchar (255), PlanelD int , primary key (ID)) type=InnoDB;

create table Plane (ID int not null auto_increment , PlaneType varchar (255), maxSpeed double
not null , maxDistance double not null , primary key  (ID)) type=InnoDB;

alter table Flight add index FK_Flight 1115 (PlanelD), add constraint FK_Flight_1115 foreign

key (PlanelD) references  Plane (ID);

If you choose to generate DDL only without expagtio database, you can later use the generatedt®Bénerate database
manually.

Figure 1.20 - The tables are generated to database.
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Generating Java Code

After generating and exporting the database, yougemerate the persistent Java code from the diageam for developing
your application. The following are the steps tograte Java code:

1. From the menu, sele@bols > Object-Relational Mapping (ORM) > GenerateCode...to openDatabase Code
Generation dialog box.

Figure 1.21 - To generate code

2. Specify the setting for Java code generation obttabase Code Generatiomlialog box.

Figure 1.22 - Database Code Generation dialog

For Output Path, specify the location for storing the generatedchJzersistent code.

For Deploy To, specify the template setting for the purposénefgenerated code. This setting affects the gartbrat
optional Jar and Datasource setting in databaseection. You can seleStandalone Application WebLogic
Application Server 8.1/9.0 WebSphere Application Server Community Edition 1.0 JBoss Application Server
andGeneric Application server.
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Standalone Applicationis selected in this example.

For Error Handling , select the way to handle errors. The possiblreinclude PersistentException,
GenericJDBCException, and SQLEXxception.

Return false/null - It returns false/null in the method to termingseexecution.

Throw PersistentException- It throws a PersistentException which will bendked by the caller. A
try/catch block has to be implemented to handlestteeption.

Throw RuntimeException - It throws a RuntimeException which will be haedlby the caller. A try/catch
block has not been implemented to handle the exuepthe exception will be caught at runtime.

Figure 1.23 - Error Handling options

For Exception Handling, select how to handle the exception.

Do not Show- It hides the error message.
Print to Error Stream - It prints the error message to the Error Stream.
Print to log4j - It prints the error message to the log4j library

Figure 1.24 - Exception Handling options

For Lazy Collection Initialization, check this option to avoid the associated objiota being loaded when the
main object is loaded. Uncheck this option willuk$n loading the associated objects when the robjact is loaded.
If you enable (checked) the lazy collection initiation, all associated object (1 to many) will betloaded until you
access it (e.g. getFlight(0)). Enabling this optiam usually reduce more than 80% of the dataloaskng.

For Association Handling select the type of association handling to bel usgherSmart or Standard.

Smart - With smart association handling, when you updaie end of a bi-directional association, the
generated persistent code is able to update tlee etidl automatically. Besides, you do not needb the
retrieved object(s) into its corresponding persiséeclass when retrieving object(s) from the cailbec
Standard - With standard association handling, you mustati@thoth ends of a bi-directional association
manually to maintain the consistency of the assiociaBesides, casting of object(s) to its correspiog
persistence class is required when retrieving afgetrom the collection.

Figure 1.25 - Association Handling options
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For Persistent API, select the type of persistent code to be gerdratther Static Methods, Factory Class, DAO or
POJO.

Static Method - Client can create, retrieve and persist withRbesistentObject directly.

Factory Class- FactoryObiject class will be generated for clientreate and retrieve the PersistentObject.
Client can directly persist with the Persistent@bje

DAO - The PersistentObjectDAO class helps client &at, retrieve and persists to PersistentObject.
POJO - The PersistentManager helps client to retrieva @ersist with PersistentObject.

Figure 1.26 - Persistent APi options

For Generate Criteria, check the option for Generate Criteria to germettad criteria class for each ORM Persistable
class. The criteria class is used for queryingdidabase in object-oriented way (please see Chaoermore details
about using criteria)

For Samples sample files, including Java application samBkxyvlet sample and Java Server Page (JSP) saraple ar
available for generation. The generated sampls fjléde you through the usage of the Java persistelass. You
can check the options to generate the sampleféitagference.

You have to select samples for generation in tkésrgle so that you can modify the sample
file to test and execute the generated Java code.

For Script, you can check the options to generate the sciiptluding Ant File, Batch and Shell Script whiate
available for generation. You can execute the gaadrscripts directly.

For Advance Setting you can define the Default Order Collection TyPpefault Un-Order Collection Type, Override
toString Method and Flush Mode.

Default Order Collection Type - Select the type of ordered collection to be usdthndling the multiple
cardinality relationship, eithdtist or Map.
Default Un-Order Collection Type - Select the type of un-ordered collection to beclin handling the
multiple cardinality relationship, eith&etor Bag.
Override toString Method - Select the way that you want to override therio§ method 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 thdgra

"Entity[<columnl1_name>=<columnl_value><column2_nar(eolumn2_value>...]"

No - the toString method will not be overridden
Flush Mode - select the Flush Mode to be used in flushingtegy. User can select Auto, Commit, Always
and Never.

Auto - The Session is sometimes flushed before exeratilery.

Commit - The Session is flushed when committing Traneacti

Always - The Session is flushed before every query.

Never - The Session is never flushed unless the flushodes called.

Figure 1.27 - Advance Setting dialog
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Selecting Optional Jar for Persistent Library

DB-VA can generate persistent code and libraryar. You are allowed to select the libraries an@QQiriver to be included
in the generation of the orm.jar file (Persisteifirary).

1. Click Select Optional Jarbutton to open th8elect Optional Jardialog box. You can select tiefault template
which contains most of the useful libraries for ten.jar file.

Figure 1.28 - Select Optional Jar dialog

2. Select the desired template from the drop-down nfienareating the orm.jar file.

Figure 1.29 - Select the desired template

3. Selectinclude Database Driver,the Database Driver (JDBC driver of the defautatlase) will be included in the
generated orm.jar file. After configuring the geat@m of Java code option, pré3& button to start generating the
Java persistent code. The generatedolder contains the Java persistent source codeteslib folder contains the
persistent library.

Figure 1.30 - The generated files
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Chapter 2 - Configuring Source and Library in
Eclipse

In Chapter 1, you have generated Java code, exbdatabase schema (DDL) and persistent librarthignchapter, we will
show you how to import the generated code from @hapto Eclipse. You will create a new Java proga copy the
generated persistent code and library to Eclipseé yau can further your development with the geteenaodel efficiently in
Eclipse.

In this chapter:

Copying Generated Source and Library to Eclipsgeleto
Configuring the Library
Modifying the Sample Program to Test the Generdéac Model

Copying Generated Source and Library to Eclipse Pro  ject

You can copy the generated persistent code to $&cfipoject and develop an application.

1. Open Eclipse and seleetle > New > Project... from menu

Figure 2.1 - Create a project
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2. Selectlava Project, click Next >.

Figure 2.2 - Select the project type as Java Projec

3. Enter 'AirportProject” for the project name and sel€reate separate source and output folderor the Project
layout option click Next >.

Figure 2.3 - Enter the project name
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4. Modify the Default output folder from "AirportProjet/bin " to "AirportProject/classes', click Finish.

Figure 2.4 - Configure the project path

5. The AirportProject is created and shown onRlagkage Explorer

Figure 2.5 - A blank new project created

6. Copy the Java persistent code from the specifi¢guddiolder.

Figure 2.6 - Copy all generated files
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7. Paste the Java persistent code on the AirportRrioj&ackage Explorer

Figure 2.7 - Paste in the Eclipse project

8. All the generated Java persistent codes are copitted AirportProject but errors exist in the patje

Figure 2.8 - The files is copied to the eclipsej@cd
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Configuring the Library

You can observe that the generated Java persexidatin the AirportProject has errors because ¢hsigtent library for the
AirportProject has not been specified.

1. Locate theorm.jar in thelib folder

Figure 2.9 - The orm.jar

2. Right clickorm.jar, selecBuild Path > Add to Build Path from the pop-up menu.

Figure 2.10 - Add the orm.jar to project classpath

As the library has been configured with the peesistibrary, the errors found in the Java persistede are cleared.
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Modifying the Sample Program to Test the Generated Java Model

Now the AirportProject is able to compile, you caadify the code in generated sample to test theigient class interact with
the created database.

1. Open thesrc/ormsamples/CreateAirportData.javafile. The following is the original code

public void createTestData() throws PersistentException {
PersistentTransaction t =
airport.AirportPersistentManager.instance().getSess ion().beginTransaction();
try {
airport.Flight lairportFlight = airport.FlightFacto ry.createFlight();
/I Initialize the properties of the persistent obje ct

lairportFlight.save();
airport.Plane lairportPlane = airport.PlaneFactory. createPlane();
/I Initialize the properties of the persistent obje ct
lairportPlane.save();
t.commit();

catch (Exception e) {

e.printStackTrace();
t.rollback();

2. Modify to create Flight and Plane instance andteré@e relationship between them

public void createTestData() throws PersistentException {

PersistentTransaction t =

airport.AirportPersistentManager.instance().getSess ion().beginTransaction();

try {
System. out .printin( "Create the Flight" );
airport.Flight lairportFlight = airport.FlightFacto ry. createFlight 0;
/I Initialize the properties of the persistent obje ct
lairportFlight.setArrivingAirport( "Hong Kong International Airport" );
lairportFlight.setDepartingAirport( "Kansai International Airport" );
lairportFlight.setDeparture Time( new Date());
System. out .printin( "Create the Plane” );
airport.Plane lairportPlane = airport.PlaneFactory. createPlane();
/I Initialize the properties of the persistent obje ct
lairportPlane.setPlaneType( "747 plane" );

lairportPlane.setMaxSpeed(967);
lairportPlane.setMaxDistance(8232);

System. out .printin( "Create the relationship between Flight and Plane" );
lairportFlight.setPlane(lairportPlane);

System. out .printin( "Save the Plane and the Flight object" );
lairportPlane.save();

System. out .printin( "Commit the Transaction" );

t.commit();

catch (Exception e) {
e.printStackTrace();
t.rollback();
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There is no record for the Flight and Plane tabkfsre the execution of the sample application.

Figure 2.11 - no record in the table

3. Right click the CreateAirportData.java, sel@ttn As > Java Application from the pop-up menu to execute it.

Figure 2.12 - Run the application

4. The execution result:

Create the Flight

Create the Plane

Create the relationship between Flight and Plane
Save the Plane and the Flight object

Commit the Transaction

5. After executing the CreateAirportData.java, newores are created in tables.
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Chapter 3 - Developing Java Enterprise Web
Application

With the DB Visual ARCHITECT (DB-VA) you can deveglauality Java Enterprise Web Application muchdgadbetter and
cheaper. All DB-VA generated code, configuratida &nd persistent layer library are deployable tstnapplication servers.
DB-VA generates all Java code for accessing dagabésu do not need to write SQL to insert, quepdate or delete the
record. All code you need to program is plain Jeade (e.g. OrderDAO.save(myOrder);). In this chapte will use a simple
"School System" application to show you how to gateeJava code, configure your web applicatioratang, querying,
updating and deleting objects. Again you do notrteewrite a single SQL statement for all the aboperations. In the final
section we will discuss some issues about the HF@$sion.

Figure 3.1 - Java Enterprise Web Application

The architecture of Java Enterprise Web Applicatiith DB-VA Persistent Layer
In this chapter:

Introduction

Configuring Filter in web.xml

Creating Object and Saving to Database
Querying Object from Database
Updating Object and Saving to Database
Deleting Object in Database

Using Persistent Object with HttpSession

Introduction

You will develop a School System.
The School System provides the following functions:

Create course by teacher

Enroll course for student

Cancel course by teacher

Register for user

Modify the personal information

View the Course information (number of studentofad and teacher information of the course)
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Required Software:

DB Visual ARCHITECT 3.0 Java or Professional Editibttp://www.visual-paradigm.com/downlodd/
Sun J2SE 1.4 JDK or abouettp://java.sun.cony/

JBoss Application Server 4.0.2 or abolé://www.jboss.com/products/jbossas/downldads

MySQL Server 4.1 or abovétfp://dev.mysqgl.com/downloads/

Please open the SchoolSystem.vpp project fileerGhapter 3 School System.zip file. The projeetdibntains the following
diagrams. For the details about how to draw clésgrdm and entity relationship diagram, pleasetise®esigner's Guide.

Class Diagram of School System:

Figure 3.2 - Class Diagram of School System

Entity Relationship Diagram of School System:

Figure 3.3 - ERD of School System

Configuring Web Application Deployment Descriptor

Each Java Web Application has Web Application Dgplent Descriptor (web.xml) to configure the depl@rand startup
of the web application. Please select "Web AppliceDeployment Descriptors (web.xml)" option to geste the web.xml for
your web application.

1. From menu bar, seletbols > Object-Relational Mapping (ORM) > GenerateCode...to open théatabase Code
Generation dialog box.

Figure 3.4 - To generate code
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2. Fillin code generation information.

Code tab:
For Generate selectCode and Databaséo generate code and create database option.

ForLanguage selectlava language.
For Output Path, select thedBOSS_HOME_DEPLOY_FOLDER\schoolsystem.war\WEB-INF

For example:
C:\DevelopApps\jboss-4.0.3SP1\server\default\deploy \schoolsystem.war\WEB-INF\

For Deploy To, selectlBoss Application Server DB-VA will help you to select the optimize optidar to create
orm.jar (persistent library).

For Association Handling selectSmart.

For Persistent AP, select~actory Class

For Sample checkSampleandServlet Sample

SelectWeb Application Deployment Descriptors (web.xmlfo generate web.xml with filter configure.

Figure 3.5 - Generate code configure for generadb application

Database tab:

You can reference Chapter 1 to select export thabdae schema and configure the default databakeBE
connection.

3. The code is generated380SS_DEPLOY_FOLDER\schoolsystem.war\.
4. Start Eclipse Platform, create new Java project

Figure 3.6 - Create a new Eclipse project
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5. Enter new project information.

For Project name Enter "School System"

SelectCreate project from existing source In Directory, select the
JBOSS DEPLOY_FOLDER\schoolsystem.wafolder.

Click Next >.

Figure 3.7 - Select directory of the generated code

6. Modify the Default output folder to /School System/WEB-INF/classes.

Figure 3.8 - Select the output path and src path
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7. Click Finish to create the project. Package Explorer, right click School Systenand selecProperties.

Figure 3.9 - Open the project properties

8. Selectlava Build Path > Libraries > Add External JARS...

Figure 3.10 - Add an external Jar
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9. Selectavax.servlet.jar in JBOSS SERVER\clientfolder

Figure 3.11 - Select the external Jar

10. Right click WEB-INF\src\WEB-INF\web.xml to selecRefactor > Move...

Figure 3.12 - To move the file

11. Select move t&chool System\WEB-INFE

Figure 3.13 - Select the destination directory
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12. Open the web.xml file which contains the filteranhation of filter class and filter mapping

<?xml version="1.0" encoding="1S0-8859-1"?>

<web-app xmlns=  "http://java.sun.com/xml/ns/j2ee"
xmins:xsi=  "http://www.w3.0rg/2001/XMLSchema-instance"
xsi:schemalocation= "http://java.sun.com/xml/ns/j2ee
http://java.sun.com/xml/ns/j2ee/web-app_2_4.xsd" version= "2.4" >
<display-name> SchoolSystem </display-name>
<description> SchoolSystem </description>
<filter>
<filter-name> ORMFilter </filter-name>
<filter-class> school.SchoolSystemFilter <[filter-class>
<[filter>
<filter-mapping>
<filter-name> ORMFilter </filter-name>
<url-pattern> [* <lurl-pattern>
</ffilter-mapping>

Creating Object and Saving to Database

The school system provides a separate registerfpatgacher and student to enter their informaticme register method of
teacher and student method is the same, so weeviibnstrate how to create the teacher and sasdbake.

1. Create "teacherreg.html" for teacher to input theirsonal information and register to the systehe Jubmit
information will be processed by CreateUser Sendetdd new user.

<IDOCTYPE HTML PUBLIC "-//W3C//IDTD HTML 4.01 Transi tional//EN">
<html>
<head>
<meta http-equiv= "Content-Type" content= "text/html; charset=ISO-8859-1" >
<titte>  Teacher Register </title>
</head>
<body>
<h2>Teacher Register </h2>
<hr>
<form action=  "servlet/createUser" method= "post" >
<table border= "0 >
<tr><td><strong> User ID : </strong></td><td><input
name="loginID" type= "text" id= "loginID"  /></td></tr>
<tr><td><strong> Teacher Full Name : </strong></td><td><input
name="name" type= "text" id= "name" /></td></tr>
<tr><td><strong> Password :  </strong></td><td><input
name="password" type= "text" id= "password" /></td></tr>
<tr><td><strong> Email :  </strong></td><td><input name= "email"
type= "text" id= "email" /[></td></tr>
<tr><td></td><td><input type= "submit*  name="Submit"
value= "Submit" ></td></tr>
</table>
<input name= ‘"userType" type= "hidden" value= "teacher" />
</form>

</body>
</html>

Source File :School System\teacherreg.html

Figure 3.14 - The teacherreg.html view in browser
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2. Create the Servi€reateUser.javain WEB-INF\src folder inutil package to create the teacher record in system and
provide the unique user ID.
The CreateUser.java can identify to create teashstudent by hidden field in "teacherreg.html"

<input name= ‘"userType" type= "hidden" value= "teacher" />

The CreateUser.java contains the addUser() methorkate teacher and student. It gets the infoomati
from the request

String IName = request.getParameter( "namey;

String ILoginID = request.getParameter( "loginID™)y;
String IPassword = request.getParameter( "passwordj:
String IUserType = request.getParameter( "userTypey:

Source File :School System\WEB-INF\src\uti\CreateUser.java

Notify the session begin transaction and then his& eacherFactory class to create Teacher instance.

PersistentTransaction t =

school.SchoolSystemPersistentManager.instance().get Session().beginTransaction();
String IEmail = request.getParameter( "email");

Teacher ITeacher = TeacherFactory.createTeacher();

ITeacher.setLoginID(ILoginID);

ITeacher.setEmail(IEmail);

ITeacher.setName(IName);

ITeacher.setPassword(IPassword);

Source File :School System\WEB-INF\src\uti\CreateUser.java

Call save() method of Teacher instance to cre@edbord in database. Add Teacher instance toosessi
represent the user has login to the system.

ITeacher.save();
|User = ITeacher;

request.getSession().setAttribute( "user", lUser);
t.commit();

Source File :School System\WEB-INF\src\uti\CreateUser.java

3. Configure the CreateUser.java Servlet in web.xnfle®saved the web.xml, you can use /servlet/ctésdeto call
the CreateUser.java Servlet.

<servlet>

<servlet-name> CreateUser </servlet-name>
<servlet-class> util.CreateUser </servlet-class>
</servlet>

<servlet-mapping>
<servlet-name> CreateUser </servlet-name>
<url-pattern> [servlet/createUser </url-pattern>
</servlet-mapping>

Source File :School System\WEB-INF\web.xml
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4. When you submit the form the Teacher object wilbbeed to the database. The new user object isladdbe
Session. If user attribute exists in session, e is login to the system.

request.getSession().setAttribute("user”, IUser);

Figure 3.15 - The successful message

Figure 3.16 - The record is added to database

Querying Object from Database

You can retrieve the record in database as obifectexample, you need to create the login fundidorihe School System.
You will require the user to input the User ID graksword to login, the system retrieve the Usegatlffom the user id and
compare the password to validate the user.

1. Create the Login page (login.jsp). It submits ttwef to the Login Servlet. If user has login, itlwédirect the user to
student page or teacher page depends on the pser ty

<IDOCTYPE HTML PUBLIC "-//W3C//DTD HTML 4.01 Transi tional//EN">
<html>
<head>
<meta http-equiv= "Content-Type" content= "text/html; charset=ISO-8859-1" >
<titte> Login Page </title>
</head>
<body>
<%

school.User IUser = (school.User)request.getSession ().getAttribute( "usery;

if (lUser== null ){
%>
<h2>Login </h2>
<hr>
<form action=  "servlet/login" method= "post" >
<table border= "0" >
<tr><td><strong> Login ID : </strong></td><td><input name= "id"  type= "text"
id="id" /></td></tr>
<tr><td><strong> Password : </strong></td><td><input name= "password" type= "password"
id= "password" /></td></tr>
<tr><td></td><td><input type= "submit" name="Submit" value= "Submit" ></td></tr>
</table>
</form>
<%

} elseif (IUser instanceof school.Student){

response.sendRedirect( "studentPage.jsp"
} elseif (IUser instanceof school.Teacher){
response.sendRedirect( "teacherPage.jsp"

}
%>
</body>
</html>

Source File :School System\login.jsp
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Figure 3.17 - The login.jsp view in browser

2. Use User ID to call loadUserByORMID() method tariete the User object in Login Servlet and comphee

password
if (lUser!= null  && IUser.getPassword().equals(IPassword)) {
request.getSession().setAttribute( "user", lUser);
if (IUser instanceof  Student) {
response.sendRedirect( "..IstudentPage.jsp"
}else {
response.sendRedirect( "..lteacherPage.jsp"
}
}

Source File :School System\WEB-INF\src\util\Login.java

Updating Object and Saving to Database

You can modify the teacher information and updagerecord in database. You get the User object thensession and set the
new values for the User object, finally call sav@@thod to update the record in database.

1. Click modify info link on the Teacher Page

Figure 3.18 - The teacherPage.jsp

2. Modify the information in modifyuser.jsp. Get theséi object from session and set the informatidietd and allow
the user to modify the information, finally subrtiie form to the ModifyUser Servlet.

<IDOCTYPE HTML PUBLIC "-//W3C//IDTD HTML 4.01 Transi tional//EN"> <html>
<head>

<%@ page language= "java" contentType= “text/html; charset=1SO-8859-1"
pageEncoding= "ISO-8859-1" %>

<meta http-equiv= "Content-Type" content= "text/html; charset=ISO-8859-1" >
<titte>  Modify Information <[title>
</head>
<body>
<%
boolean isStudent = false
Object IUserObj = request.getSession().getAttribute ("user’;
if (IlUserObj == null ){
response.sendRedirect( "login.jsp®;
} else {
school.User IUser = (school.User)IUserObj;
%>
<form action=  "servlet/modifyUser" method= "post" >
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<table border= "0 >

<tr><td> Name: </td><td><input name= "name" type= "text" id= "studentName" value=" <%=
lUser.getName() %>  "/></td></tr>

<tr><td> Password: </td><td><input name= "password" type= "text" id= "password" value=" <%=
IUser.getPassword() %> "I><ftd></tr>

<% if (IUser instanceof  school.Teacher){ %>

<tr><td> Email: </td><td><input name= "email" type= "text" id= "email" value=" <%=
((school.Teacher)lUser).getEmail()%> "[><ftd></tr>

<%} %>

<tr><td></td><td><input type= "submit*  name="Submit" value= "Submit" ></td></tr>
</table>
</form>
<% }%>
</body>
</html>

Source File :School System\modifyUser.jsp

Figure 3.19 - The password of user changed

The ModifyUser Servlet get the modified informatiipam the submitted form and set to the User okgect call
save() method to update the record in databasesilhilar to create user.

private boolean modifyUser(HttpServietRequest request,
HttpServietResponse response, Object aUserObyj) throws PersistentException {
PersistentTransaction t =
SchoolSystemPersistentManager. instance ().getSession().beginTransaction();
boolean ISuccess = false ;
try {
String lUserName = request.getParameter( "namey;
String IPassword = request.getParameter( "passwordj:
if (IlUserName != null  && IUserName.length() > 0 && IPassword != null  &&

IPassword.length() > 0) {
User IUser = (User) aUserObj;
IUser.setName(lUserName);
IUser.setPassword(IPassword);
if (IlUser instanceof  Teacher) {

((Teacher) lUser).setEmail(request.getParameter( "email"));
IUser.save();
ISuccess = true ;
} else {
ISuccess = false ;
t.commit();

} catch (Exception e) {
e.printStackTrace();
t.rollback();

return  ISuccess;

}
Source File :School System\WEB-INF\src\uti\ModifyUser.java
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Deleting Object in Database

Teacher can create course for students for regisirand they can cancel the course in the systéey only need to click
cancel hyperlink of the course then the coursermétion will be deleted in the database and allgtationship with registered
students will be removed.

1. Teacher can create the course by selecting Creates€ hyperlink in teacher page. Fill in Course eand
Description to create Course.

Figure 3.20 - Create course

2. Student can register the course in the student page

Figure 3.21 - Student Page

3. The teacher can view how many students have registés course and he can cancel the course.

4. Click Cancel of a Course then it will pass the seud to the DeleteCourse Servlet. The DeleteCdbeselet
contains dropCourse method which uses the Course t&trieve to Course Object.

private void dropCourse(HttpServletRequest requestws PersistentException{
String IID = request.getParameter("courselD");
PersistentTransaction t = SchoolSystemPersistamalyiinstancé).getSession().beginTransactior

try {
Course ICourse = CourseFacttrgdCourseByORMIDntegerparselntliD));

Source File :School System\WEB-INF\src\util\DeleteCourse.java
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5. Call deleteAndDissociate() method to delete thes®object and remove the relationships of studedtteacher
with the course.

ICourse.deleteAndDissociate();
t.commit();

}catch(Exception e){
e.printStackTrace();
t.rollback();

}
Source File :School System\WEB-INF\src\utideleteCourse.jav

Using Persistent Object with HttpSession

here are mainly two kinds of Object in Web Applioat(Persistent Object and HttpSession Object)siBteint Object is used
to store and retrieve data to and from the dataflasg term persistent media). HttpSession Obgased to store the
information when the user is using the web appbeatusually store in RAM for short term persisdetityou need to use the
Persistent Object as HttpSession Object (the Iusire example code below), please make sure yoe lised the generated
web.xml or configured your web application accogdio our generated web.xml. For more details ahout to use the
web.xml, please refer to previous section.

In School System, you have put the User persistigjeict in HttpSession to determine the user isn@ginot.
Set User Object to Session:

request.getSessiQrsetAttribute("user”, IUser);
Get User Object From Session:
Object IUserObj = request.getSession().getAttrifuteer");
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Chapter 4 - Developing Standalone Java
Application

With DB Visual ARCHITECT (DB-VA) you can develop glity Standalone Java Application much faster,dvethd cheaper.
DB-VA generates all Java code for accessing dagabésu do not need to write SQL to insert, quepdate or delete the
record. All code you need to program is plain Jeade (e.g. OrderDAO.save(myOrder);). In this chapte will use a simple
"School System" application to show you how to gateeJava code, create standalone Java applicatidn,
create/query/update/delete objects. Again you dmeed to write a single SQL statement for allabeve operations.

Figure 4.1 - Develop Standalone Java ApplicatiothidB Visual ARCHITECT

The architecture of Standalone Java Applicatiom\®B-VA Persistent Layer
In this chapter:

Introduction

Generating Java Source and Database
Using PersistentManager and Transaction
Creating Object and Saving to Database
Querying Object from Database

Updating Object and Saving to Database
Deleting Object in Database

Introduction

You will develop a School System.
The School System provides the following functions:

Create course by teacher

Enroll course for student

Cancel course by teacher

Register for user

Modify the personal information

View the Course information (number of studentobad and teacher information of the course)

Required Software:
DB Visual ARCHITECT 3.0 Java or Professional Editiattp://www.visual-paradigm.com/downlodd/

Sun J2SE 1.4 JDK or abowvettf://java.sun.cony/
MySQL Server 4.1 or abovétfp://dev.mysgl.com/downloads/

Please open the SchoolSystem.vpp project filear'@hapter 4 Standalone Java School System.zg'Tte project file
contains the following diagrams. For the detailswtthow to draw class diagram and entity relatigmsliagram, please see
the Designer's Guide.
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Class Diagram of School System:

Figure 4.2 - Class Diagram of School System

Entity Relationship Diagram of School System:

Figure 4.3 - ERD of School System

Generating Java Source and Database

In order to develop Java application, you neecettegate code by DB-VA and configure the source @wdklibrary. The
following example is a standalone Java applicatonplease pay attention to the following settiwhen configure to generate
Java code.

1. From menu bar, selegbols > Object-Relational Mapping (ORM) > Generate Code..to open thdatabase Code
Generation dialog box.

Figure 4.4 - To generate the code
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2. Fillin code generation information.

ForLanguage selectlava.
For Association Handling selectSmart.
For Persistent AP, select~actory Class

Figure 4.5 - Database Code Generation dialog

For the other configuration details, please redeChapter 1 "Generate Java Code, Database Schdbig ébd persistent
Library" and Chapter 2 "Configure Source and Lilgriar Eclipse" .

Using PersistentManager and Transaction

There is a PersistentManager (Class) in DB-VA gateel code. The PersistentManager is used to mahagkatabase
connection, state of the persistent objects amdaetion when the application is running.

A database transaction is a unit for the applicafidhe database transaction is used to keep ittedryour data in database.
DB-VA Persistent Library provides a transaction ABYyou to create, commit and rollback the tratisacfor your
application.

Start Transaction

When you need to start a transaction, you just ieget the session from the PersistentManagecalhthe beginTransaction
function (PersistentManager.instance().getSesshmyinTransaction();).

PersistentTransaction t = PersistentManager.instanc e().getSession().beginTransaction();

Commit Transaction

After you inserted/updated or deleted the data,gayucall the commit function of the transactiofecb(t.commit()) to
commit your changes to Database.

t.commit();
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Rollback Transaction

In case there are any exception, you can calldahigack function to cancel all the operation (tlbakk());

t.rollback();
The following is an example of using the transac#dl.
Sample:
private  Course fireOK() throws PersistentException {
PersistentTransaction t =
SchoolSystemPersistentManager. instance ().getSession().beginTransaction();
try {
Course ICourse = CourseFactory.createCourse();
ICourse.setTitle(getTitleTextField().getText());
ICourse.setDescription(getDescriptionTextField().ge tText());
ICourse.setTeacher(_teacher);
_teacher.save();
t.commit();
return ICourse;
} catch (Exception e) {
e.printStackTrace();
t.rollback();
return null
}

Source File :School Project\system\dialog\AddCourseDialog.java

Creating Object and Saving to Database

In this chapter we will use a simple Swing applmatalled "School System" to illustrate the apgiion of the persistent API.
If you are interested in this application, pleasaise the source code inside the "Chapter 4 Standalava School
System.zip" zip file.

The school system provides the register functiaridacher and student. They need to enter logipadsword etc...
information for system. The registration processaime for teacher and student, so we will only destrate how to create the
student and save to database.

1. From menu bar, seleEile > Register Studentto open the Add Student dialog box.

Figure 4.6 - school system

2. Enter the Student information; cli€XK to create the new Student record in School System.

Figure 4.7 - Add Student dialog
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3. After click OK, the system create the new Student Persistenttobje

private void fireOK() throws PersistentException {

PersistentTransaction t =
SchoolSystemPersistentManager. instance ().getSession().beginTransaction();
_user = StudentFactory.createStudent();

Source File :School Project\system\dialog\AddCourseDialog.java

4. Set the student information from the text fieldfueao the Student Object

((Student) _user).setEnrolmentDate( new Date());
_user.setLoginID(_loginIDField.getText());
_user.setName(_userNameField.getText());
_user.setPassword(_passwordField.getText());

Source File :School Project\system\dialog\AddCourseDialog.java

5. Callsave() method of Student Persistent Object amamit() method of PersistentTransaction., then the new
Student object will be recorded in database. If@mgr occurred during the transaction, you cahthalrollback()
method to cancel all proposed changes.

_user.save();
t.commit();

} catch (Exception e) {
e.printStackTrace();
t.rollback();

}

Source File :School Project\system\dialog\AddCourseDialog.java

Querying Object from Database

After the user login to the School System, theaystjueries different Course objects from the datlaacording to user role.
If the user is a student, the system shows aldtladlable courses. The student can select andeetfie course. If the user is
teacher, the system shows courses that are crigatbdt teacher. The teacher can update or déleteaurse information in
system.

Student Login:

Figure 4.8 - Student login to the system
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Teacher Login:

Figure 4.9 - Teacher login to the system

1. Query the course objects when user login. Whene®iiudgin, the system will caliistCourseByQuery() method in
CouseFactoryto get all available courses. When Teacher Iagie system will caltoursescollection variable in
Teacher object.

private void updateCourseTree() throws PersistentException{
try {
Course[] courses = null ;
if (_currentUser instanceof  Student) {
courses = CourseFactory.listCourseByQuery( null , null );
} elseif (_currentUser instanceof  Teacher) {
courses = ((Teacher) _currentUser).courses.toArray( );
}
}

Source File :School Project\system\SchoolSystemFrame.java

Updating Object and Save to Database

You can modify the user information and updatertfomrd in database. After the user login, the Wégect is stored in the
application, so you can set new information indker object and update the database record.

1. From menu bar, selettser > Update Information to open the Update User Information dialog box.

Figure 4.10 - To Update Information

2. Enter new user information and cli€K to update the User record.

Figure 4.11 - Update User Information
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3. Update the information for the User object includespassword, name and email address. The priscgagple with
the create User object process.

private void fireOK() throws PersistentException {
PersistentTransaction t =
SchoolSystemPersistentManager. instance ().getSession().beginTransaction();
try {
if (_user!= null ) {

_user.setName(_userNameField.getText());
_user.setPassword(_passwordField.getText());
if (_user instanceof Teacher) {

((Teacher) _user).setEmail(_emailField.getText());

_user.save();

}

t.commit();

} catch (Exception e) {
e.printStackTrace();
t.rollback();

} finally {
this.setVisible(false);
}

Deleting Object in Database

Teacher can create course for students to registrand they can cancel the course in the systéey dnly need to click
Delete then the course information will be delatethe database and all its relationships withstegistudents will be

removed.

1. Teacher can create the course by clicking Add Gourdl in Course name and Description to creatar€e.

Figure 4.12 - Add Course dialog

2. Student can register the course by clicking Registe

Figure 4.13 - Register a course
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3. After the student is registered, the teacher caw Viow many students have registered his coursbé@edn delete
the course in system.

4. Click Delete then it will pass the Course objecthte fireDeleteCourse() method .

private void fireDeleteCoursehrows PersistentException {
PersistentTransaction t = SchoolSystemPersistamdlyir.instance()
.getSession().beginTransaction();

Source File: School System\src\system\courselnformationPave. |
Call deleteAndDissociate() method to delete thesmobject and remove the relationship of studedttaacher.

try {

_currentCourse.deleteAndDissociate();
_courselmpl.fireDeleteCourse();
t.commit();

} catch (Exception e) {
e.printStackTrace();
t.rollback();

}

Source File: School System\src\systerourselnformationPane.ja
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Chapter 5 - Querying Database

DB Visual ARCHITECT (DB-VA) provides two featuresrfquerying database. You can use the ORM Quabkfier Criteria
to define you requirements to retrieve the datenfdatabase. They provide a much simpler way téeketrecords from the
database than SQL query.

In this chapter:

Introduction

Creating Test Data

Using ORM Qualifier

Defining ORM Qualifier

Retrieving from ORM Quialifier

Using Criteria

Configuring Criteria Class Generation
Description of Criteria Class

Comparing the Criteria Class and SQL Query

Introductions

When you want to provide the search function anlenan easy way for retrieving record from the dasab then you can use
ORMQualifier or Generate Criteria in DB-VA. In this chapter, we use an example tcteyou how to use the criteria class
to search the persistent objects from a user-difioadition. First of all, you need to create thkofving Class Diagram and
synchronize to Entity Relationship Diagram.

Class Diagram:

Figure 5.1 - Class Diagram

Entity Relationship Diagram:

Figure 5.2 - Entity Relationship Diagram
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Select generate Sample when generate Persistentdde. Then you can create the staff to the ds¢adnad test the criteria
class to help you to get the record from database.

1. Open the CreateUntitledData.java and modify theeaafcthe following:

public class CreateUntitledData {
public void createTestData() throws PersistentException {

PersistentTransaction t =

com.UntitledPersistentManager.instance().getSession

try {
com.Staff IcomStaff = com.StaffFactory.createStaff(
/I Initialize the properties of the persistent obje
IcomStaff.setName( "Paul" );
IcomStaff.setAge(12);
java.util.Calendar c = java.util.Calendar.getinstan
c.set(1993, 11, 7);
IcomStaff.setDob(c.getTime());
IcomStaff.setGender( m' );
IcomStaff.save();
IcomStaff = com.StaffFactory.createStaff();
IcomStaff.setName( "Erica" );
IcomStaff.setAge(33);
c.set(1972, 11, 7);
IcomStaff.setDob(c. getTlme())
IcomStaff.setGender( f!
IcomStaff.save();
IcomStaff = com.StaffFactory.createStaff();
IcomStaff.setName( "Peggy" );
IcomStaff.setAge(45);
c.set(1960, 11, 7);
IcomStaff.setDob(c.getTime());
IcomStaff.setGender( o)
IcomStaff.save();
IcomStaff = com.StaffFactory.createStaff();
IcomStaff.setName( "Sam");
IcomStaff.setAge(22);
c.set(1983, 11, 7);
IcomStaff.setDob(c.getTime());
IcomStaff.setGender( ‘m' );
IcomStaff.save();
t.commit();

catch (Exception e) {
t.rollback();

}

}
}

2. Execute the CreateUntitledData class. It createspiecified records in database.

Figure 5.3 - The executed result

().beginTransaction();
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Using ORM Qualifier

ORM Qualifier is an additional feature of DB-VA @lling you to specify the extra data retrieval rideart from the system
pre-defined rules. The ORM Qualifier can be defitedenerate persistence code.

Defining ORM Qualifier

1. Right-click on theStaff class, seled®pen Specification

Figure 5.4 - To open class specification

2. Click theORM Qualifiers Tab, then clickAdd.

Figure 5.5 - Class Specification dialog
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3. ORM Qualifier Specification dialog box is displayed with a list of attributgfsthe Staff class. Enter the name as
Gender and select attributgender.

Figure 5.6 - ORM Qualifier Specification (ORM Quiis) dialog

4. Generate Persistent Java code, the ORM Qualifithads will be generated in Persistent class acogrii the
selected Persistent API. For example, if you setk&actory class as Persistent API, then the fatigunethods will
be generated in tHetaffFactory class.

G Method Name Sample Description
Type
Retrieve the first
- record that matches the
Class loadByORMQualifier(DataType loadByGender( char gender) specified value with

attribute) the attribute defined if

the ORM Qualifier.

Retrieve the first
record that matches the

loadByORMQualifier

Class |(PersistentSession session loadByGender(PersistentSession specified value with
DataType attribute) : session,  char gender) the attribute defined i
yp the ORM Qualifier andl

specified session.

Retrieve the records
that match the

listByGender(  char gender) specified value with
the attribute defined in
the ORM Qualifier.

Retrieve the records
that match the

listByORMQualifier (DataType

Classf] attribute)

listByORMQualifier

Class]] | (PersistentSession session listByGender(PersistentSession specifigd value yvith .
DataType attribute) ’ session,  char gender) the attribute defined i

the ORM Qualifier an
specified session. T

Table 5.1
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Retrieving from ORM Qualifier

Having created theGender" qualifier, you can use the "Gender" qualifieddad or list the Staff data from database. The
following examples show how to load or list ORM tifier with the generated sample code.

By Load method:

System. out .printin(com.PersonFactory.loadByGender( 'm' ));

Result: After executing the code the first occurrencendfgender column in the Staff table will be loadedhe object
identified as Staff.

Retrieving staff by gender...
Person[ Name=Paul Age=12 Gender=m Dob=1993-11-07 ID =1]

By List method:

System. out .printin( "Retrieving Staffs by gender..." );
com.Staff[] staffs = com.StaffFactory.listByGender( o)
for ( int i=0;i< staffs. length ;i++){

System. out .printin(staffs[i]);
}

Result: After executing the code, all rows which contdiim'the gender column in the Staff table will fegrieved and stored
in an array of Staff object.

Retrieving Staffs by gender...
Staffl Name=Erica Age=33 Gender=f Dob=1972-11-07 ID =2]
Staffl Name=Peggy Age=45 Gender=f Dob=1960-11-07 ID =3]

Using Criteria

When generating the persistence class for each ®Ridistable class defined in the object modelctineesponding criteria
class can also be generated.

Configuring Criteria Class Generation

After you have created the Class Diagram and ERiama, setup the database and generate code catitgunf you want to
use the Criteria Class, you must select the Genémteria option in the Database Code GeneratiaioD.

1. From the menu, sele@bols > Object-Relational Mapping (ORM) > GenerateCode...to openDatabase Code
Generation dialog box.

Figure 5.7 - To generate code
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2. SelectGenerate Criteria option and the other settings can be set to fotlepicture below.

CheckSampleso you can use the sample to test the critersscla

Figure 5.8 - Database Code Generation dialog

Open theAdvance Settingsdialog box and set tHeverride toString Method to All Properties. It can help you to
easily print out the persistent object data. Clidk to generate the Java Code with Criteria Class.

Figure 5.9 - Advance Settings dialog

For more details of configuring the database am@gging code, you can refer to Chapter 1 - Geaédiata,
Database and Persistent Library

Description of Criteria Class

The following is the criteria class of the previgenerated Staff class calleStaffCriteria .

public class StaffCriteria extends AbstractORMCriteria {
public final StringExpression name;
public final IntegerExpression age;
public final CharacterExpression gender;
public final DateExpression dob;
public final IntegerExpression ID;

public  StaffCriteria(PersistentSession session) {

super (session.createCriteria(Staff. class ));
name = new StringExpression( "name" , this );

age = new IntegerExpression( "age" , this );
gender = new CharacterExpression( "gender" , this );
dob = new DateExpression( "dob" , this );

ID = new IntegerExpression( "ID" , this );
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}
public

public

public

}

StaffCriteria() throws PersistentException {
this (com.UntitledPersistentManager.instance().getSessio n());

Staff uniqueStaff() {
return  (Staff) super .uniqueResult();

Staff[] listStaff() {
return  (Staff[]) super list().toArray( new Staff[super.list().size()]);

The StaffCriteria class is generated with attributkich are defined in the object model, with tygene of Expression with
respect to the type of attribute defined in theeobmodel and two operations for specifying thestgprecord retrieval.

To apply the restriction to the property, implemt following code template:

criteria.property.expression(parameter);

where criteria is the instance of the criteria €lggoperty is the property of the criteria; exgies is the expression to be
applied on the property; parameter is the pararfgtef the expression.

The table below shows the expression that can & fos specifying the condition for query.

Expression Description
eq(value) The value of the property is equal togpecified value.
ne(value) The value of the property is not eqadhe specified value.
gt(value) The value of the property is greatenttmathe specified value.
ge(value) The value of the property is greaten thilaequal to the specified value.
[t(value) The value of the property is less tham $pecified value.
le(value) The value of the property is less thaagual to the specified value.
isEmpty() The value of the property is empty.
isNotEmpty() The value of the property is not eypt
isNull() The value of the property is NULL.
isNotNull() The value of the property is not NULL.
in(values) The value of the property containsgpecified values in the array.

between(valuel, value2)| The value of the propsrbetween the two specified values, valuel andezal

like(value) The value of the property matchesdtnmg pattern of value; use % in value for wildtar

ilike(value) The value of the property matchesstring pattern of value, ignoring case differences
Table 5.2

For example:

staffCriteria.age.ge(13);

There are two types of ordering to sort the retrikrecords, that is, ascending and descending.order
To sort the retrieved records with respect to tteperty, implement the following code template:

criteria.property.order(ascending_order);

where the value afscending_order is either true or false. True refers to sort thapprty in ascending order while false
refers to sort the property in descending order.

For example:

staffCriteria.age.order( true );

To set the range of the number of records to beevet by using one of the two methods:
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setFirstResult(int i) - Retrieve the i-th recordrfr the results as the first result.
setMaxResult(int i) - Set the maximum number ofiesed records by specified value, i.

For example:

staffCriteria.setMaxResults(100);

The StaffCriteria class contains two methods tal litee retrieved record(s) to an object or array.

uniqueClass() - Retrieve a single record matcHiegspecified condition(s) for the criteria; Exceptwill be thrown
if the number of retrieved record is not equal to 1
listClass() - Retrieve the records matched withsghecified condition(s) for the criteria.

For example:

com.Staff[] IcomStaffs = staffCriteria.listStaff();

Comparing the Criteria Class and SQL Query

The SQL Query can help you to find the record ftbmdatabase and Criteria Class also can provélsdine function to get
the persistent object from the database.

The SQL Query is very long and easy to have symiaxake but with the Criteria Class it is easydbthe condition for each
property of the persistent class. The Criteria € directly get the Persistent Objects but SQer@only get the individual
data in database.

By Specifying one criteria

Retrieve a staff record whose name is "Paul™:

Criteria Class SQL Query
com.StaffCriteria staffCriteria = new com.StaffCriteria();
staffCriteria.name.eq( "Paul" );
com.Staff[] IcomStaffs = staffCriteria.listStaff();
int length = (lcomStaffs == null )?0:
Math.min(lcomStaffs. length , 100); SELECT* FROMstaff WHEREH
for (int i=0;i<length;i++) { name = 'Paul’;
System. out .printin(lcomStaffs[i]);

}
System. out .printin(length + " Staff record(s)
retrieved." );

Table 5.3
The Result:

Criteria Class SQL Query

Staff{l Name=Paul Age=12 Gender=m
Dob=1993-12-07 ID=1]
1 Staff record(s) retrieved.

Table 5.4
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Retrieving all staff records whose date of birth idetween 1/1/1970 and 31/12/1985:

Criteria Class

SQL Query

com.StaffCriteria staffCriteria = new com.StaffCriteria();
staffCriteria.dob.between( new GregorianCalendar(1970, 1,
1).getTime(), new GregorianCalendar(1985, 12, 31).getTime());
com.Staff[] IcomStaffs = staffCriteria.listStaff();
int length = (lcomStaffs == null )?0:
Math.min(lcomStaffs. length , 100);
for (int i=0;i<length;i++) {

System. out .printin(lcomStaffs[i]);
}

System. out .printin(length + " Staff record(s) retrieved.” );

SELECT* FROMstaff
WHERHob > '1970-01-
01' ANDdob < '1985-
01-01%

Table 5.5
The Result:

Criteria Class

SQL Query

Listing Staff by Criteria...

Staffl Name=Erica Age=33 Gender=g Dob=1972-12-07 ID =2]
Stafff Name=Sam Age=22 Gender=m Dob=1983-12-07 ID=4 ]

2 Staff record(s) retrieved.

Table 5.6
By specifying more than one criteria

Retrieve all male staff records whose age is betwe&8 and 22:

Criteria Class

SQL Query

com.StaffCriteria staffCriteria = new
com.StaffCriteria();

staffCriteria.age.in( new int [){18, 22});
staffCriteria.gender.eq( 'm' );

com.Staff[] IcomStaffs = staffCriteria.listStaff();

int length = (lcomStaffs == null )?0:
Math.min(lcomStaffs. length , 100);

for (int i=0;i<length; i++){ m

System. out .printin(lcomStaffs[i]);

SELECT*
=18 ORage =22  ANDgender =

FROMstaff WHERRBAge

}
System. out .printin(length + " Staff record(s)
retrieved." );

Table 5.7
The Result:

Criteria Class SQL Query

Stafff Name=Sam Age=22 Gender=m Dob=1983-12-07 ID=4 ]
1 Staff record(s) retrieved.
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Retrieve all staff records whose name starts withP" and age is lesser than 50, ordering by the name:

Criteria Class SQL Query

com.StaffCriteria staffCriteria = new
com.StaffCriteria();
staffCriteria.name.like( "P%");
staffCriteria.age.lt(50);
staffCriteria.name.order( true );
com.Staff[] IcomStaffs = staffCriteria.listStaff();
int length = (lcomStaffs == null )?0:
Math.min(lcomStaffs. length , 100);
for (int i=0;i<length;i++) {

System. out .printin(lcomStaffs[i]);
}

System. out .printin(length + " Staff record(s)
retrieved.” );

SELECT* From staff WHERE
age <50 ANDname LIKE 'p%"

Table 5.9
The Result:

Criteria Class SQL Query

Staffl Name=Paul Age=12 Gender=m Dob=1993-12-07 ID= 1]
Staffl Name=Peggy Age=45 Gender=g Dob=1960-12-07 ID =3]
2 Staff record(s) retrieved.

Table 5.10
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Chapter 6 - Generating Object-Oriented Java
Source from Relational Database

With DB Visual ARCHITECH (DB-VA), you can easily verse the relational database schema to Objecti@delava
Source. This feature can help user to develop aapplication for existing data in relational datséaYou do not need to
write SQL to insert, query, update or delete féatienal database. In this chapter, you will foomsusing the wizards in DB-
VA to reverse the relational database schema tecdgjriented Java Source.

In this chapter:

Introduction

Creating Sample Data

Start Generating Code from Database Wizard
Configuring Database

Selecting Tables

Configuring Generated Classes Details
Specifying Code Generation Details

Using Generated Sample

Introduction

In this chapter, we will use a MySQL database. Yiead to import schema to the MySQL database. Tinensa is used for
simulating an existing database schema. You wiktrge that schema in DB-VA and generate ObjectrgteJava source.
Before start reversing the schema, you need to theev®lySQL 5.0 Community Edition installed.

The MySQL 5.0 Community Edition can be downloadeltip://dev.mysqgl.com/downloads/mysqgl/5.0.html

Creating Simulate Data

1. Openthe Command Prompt, log on MySql databaseraade database called "store".

mysq| -u root

create database store;
exit;

Figure 6.1 - The excute result of the command
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2.

4.

Change to the directory that contains the sampiieraa. The following is the content of the sampleesta in
store.ddl.

Create table contacts (TOrderlndex int not null unique , contact varchar (255), TOrderID
int not null , primary key  (TOrderindex, TOrderID)) type=InnoDB;

create table customer (ID varchar (255) not null unique ,hame varchar (255), discount
double , primary key  (ID)) type=InnoDB;

create table orderline (ID int not null auto_increment unique , quantity int not null ,
OrderID int not null , primary key  (ID)) type=InnoDB,;

create table product (ID int not null auto_increment unique , hame varchar (255),
OrderLinelD  int not null , primary key  (ID)) type=InnoDB;

create table torder (ID int not null auto_increment unique , OrderDate date , CustomerID
varchar (255) notnull , primary key (ID)) type=InnoDB;

alter table contacts add index FK_Contacts_7690 (TOrderID), add constraint
FK_Contacts_7690  foreign key (TOrderID) references  torder (ID);

alter table orderline add index FK_OrderLine_9672 (OrderID), add constraint
FK_OrderLine_9672  foreign key (OrderlID) references  torder (ID);

alter table product  addindex FK_Product 5274 (OrderLinelD), add constraint
FK_Product_5274  foreign key (OrderLinelD) references  orderline (ID);

alter table torder add index FK_TOrder_4869 (CustomerID), add constraint FK_TOrder_4869

foreign key (CustomerID) references  customer (ID);

Type the following command to import the scheméhtstore database.

mysq| - u root store < store.ddl

Figure 6.2 - Import the DDL script

Log on MySq| database and show tables in the stat@base.

mysq| - u root store
show tables;

Figure 6.3 - Show the tables in the database
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Start Generating Code from Database Wizard

The following steps show how you can use DB-VA Wizt generate code from database.

1. Create a new Project in DB-VA calle8tbre" .

Figure 6.4 - New project dialog

2. On the menu, clickools > Object-Relational Mapping (ORM) > Wizard... to open Wizard dialog box.

Figure 6.5 - To open the ORM Wizard
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3. Selectlava Language anenerate Code from Databas®n the Wizard Welcome page and then chigkt >.

Figure 6.6 - Welcome Page of the ORM Wizard

Configuring Database

In this part, you need to select the database atal the database information. DB-VA will use thérmation you entered to
get the database schema information to reverse.

Figure 6.7 - Database Configuration

1. SelectMySQL (Connector/J Driver) for Driver option.

Figure 6.8 - Driver options
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2. Download or browse the suitable JDBC Driver file your selected Driver option.

Figure 6.9 - Driver file options

For Driver File, you can press the down arrow button to sdbetnload, Update andDefault Driver; DB-VA
helps you to download the most up-to-date driveoeding to theDriver field information. You can also select
Browse...to specify the driver file in your computer.

Figure 6.10 - Download driver options

After downloaded the driver files<MySQL Connector/J 3.1.10>>shown on thé®river file indicates that the JDBC
driver file is downloaded with the specified versioumber by DB-VA.

Fill in the Connection URL information of your database.

Figure 6.11 - The Connection URL

For theConnection URL, the Connection URL template for different datab@sshown; enter the information for
connecting the database.

The default Connection URL template for MySQL is:
jdbc:mysql://<host_name>:<port_number>/<database_na me>
The desired Connection URL of MySQL is:

jdbc:mysql://localhost:3306/store

For User, enter the valid username who has the accesstdgiinnect database

For Password enter the password for this user.
For Engine, select the type of engine used to reverse theQly@atabase. You need to select InnoDB otherwige th
relationship between models will be lost.

Figure 6.12 - The database engine, username ansiymasd

TheEngine option in theDatabase Settings only provided when configuringySQL
database for Java project.
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4. PressTest Connectionbutton after filling in the database informati@ntést whether the database can be connected.

Figure 6.13 - Test Connection button

If the database can be connected Gbanection Successfutlialog box will show; otherwise tHéonnection
Exception dialog box will be prompted.

Figure 6.14 - Connection successful and failuresags

5. Click Next >to Selecting Tables.

Selecting Table

DB-VA uses your configured database setting to echto database. You can select the database tabiels you want to
generate persistent class to manipulate thosestdbl¢his sample, you need to select all the detalbables to reverse. You
can deselect the table by using the buttons betéeelist ofAvailable TablesandSelected Tables

Figure 6.15 - Selecting Table

Add Selected

Add the selected table froAwvailable Tablesto Selected Tables

Remove Selected

Remove the selected table fr@vlected Tableto Available Tables
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Add All

Add all tables fromAvailable Tablesto Selected Tables

Remove All

Remove all tables frorBelected Tabledo Available Tables

Configuring Generated Class Details

After selecting tables, you will be directed to lass Details Configuration pane. In this pane, gau define the Class Details
for generating code. DB-VA generates persistergsgla based on the information define here. Yoweddrthe class details by
double-clicking the field. The following is a sarapgb modify the Customer class's class name, agsotiole name and
attribute, etc...

Figure 6.16 - Configuring Generated Class Details

1. Type the package name call "store". A packageheiltreated to store the generated persistent fatle.package
name was not defined, you will be prompted by dodi®ox warning you the classes will be generatedieifault
package.

Figure 6.17 - Enter the package name

2. Change Customer Class name to Buyer. You canteglitlass name which will be used as the name ajeherated
persistent code for a corresponding table.

Figure 6.18 - Mapping Classes
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3. Change the first character of the Buyer class'®¢iation Role Name from upper case to lower case.

Figure 6.19 - Change the association name

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

Figure 6.20 - Select the Navigable

4. Modify the Buyer class's Attribute from ID to custl

Figure 6.21 - Mapping attributes

5. Click Custom Code Stylebutton to operCustom Code Style Settinglialog box. You can modify the prefix or
suffix of theClass Attribute andRole Name

Figure 6.22 - Custom Code Style Setting

For Type, select the type - either Class, Attribute or Rééame (PK) that you want to apply code style.

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

For Add/Removeoption, select the option for the action of cotygesto be applied.
For Textbox, enter the word for either prefix or suffix.

For Scope select the scope of the code style to be appiiegither All or Selected.
The table below shows the result of applying theecstyle.
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Code Style Before Applying After Applying
Add Prefix (E.g. pre_) Item pre_ltem
Remove Prefix (E.g. pre_) pre_ltem ltem
Add Suffix (E.g. _suf) Item Item_suf
Remove (E.g. _suf) Item_suf Item
Table 6.1

Specifying Code Generation Details

This is the final step to specify Java code germratetails. You can select the location of theecgdneration, the type of
generation code deploy to, etc... accord your requent.

Figure 6.23 - Generate code options

For Error Handling , select the way to handle errors. The possiblereinclude PersistentException, GenericJDBCEXxoepti
and SQLException.

Return false/null - It returns false/null in the method to termingseexecution.

Throw PersistentException- It throws a PersistentException which will benteed by the caller. A try/catch block
has to be implemented to handle the exception.

Throw RuntimeException - It throws a RuntimeException which will be handled by the caller. A try/catch
block has not been implemented to handle the exceph. The exception will be caught in runtime.

Figure 6.24 - Error Handling options
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For Exception Handling, select how to handle the exception.

Do not Show- It hides the error message.
Print to Error Stream -It prints the error message to the Error Stream.
Print to log4j - It prints the error message to the log4j library

Figure 6.25 - Exception Handling options

ForLazy Initialization , check the option to avoid the associated obfects being loaded when the main object is loaded.
Uncheck the option will result in loading the adated objects when the main object is loaded. if gnable (checked) lazy
initialization, all associated object (1 to many)l wot load until you access it (e.g. getFligh)(@nabling this option can
usually reduce more than 80% of the database Igadin

For Output Path, specify the location for storing the generatedaJzersistent code.

Figure 6.26 - Output path

For Deploy To, specify the template setting for the purposéhefgenerated code. This setting affects the gestergdtional
Jar and Datasource setting in database conne¥tinncan selecétandalone Application WebLogic Application Server
8.1/9.0 WebSphere Application Server Community Edition 1.0JBoss Application ServerandGeneric Application
server.

Figure 6.27 - The deployment options

For Association Handling select the type of association handling to bel usgherSmart or Standard.

Smart - With smart association handling, when you updaie end of a bi-directional association, the geteer
persistent code is able to update the other eradraatically. Besides, you do not need to cast thréekeed object(s)
into its corresponding persistence class wheresgirg object(s) from the collection.

Standard - With standard association handling, you mustatdboth ends of a bi-directional association méytz
maintain the consistency of association. Besidestjing of object(s) to its corresponding persisteriass is required
when retrieving object(s) from the collection.

Figure 6.28 - Association Handling options
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For Persistent AP|, select the type of persistent code to be gerdratther Static Methods, Factory Class, DAO or ®0J

Static Method -Client can create, retrieve and persist withRbesistentObject directly.

Factory Class-FactoryObject class will be generated for clientreate and retrieve the PersistentObject. Ctiant
directly persist with the PersistentObject.

DAO -The PersistentObjectDAO class helps client tatereretrieve and persists the PersistentObject.

POJO -The PersistentManager helps client to retrievie@arsist the PersistentObject.

Figure 6.29 - Persistent API options

For Generate Criteria, check this option to generate the criteria clasgach ORM Persistable class. The criteria dass
used for querying the database in an object-oriewty (please refer to Chapter 9 for more detditaiausing criteria)

For Samples sample files, including Java application samBlkervlet sample and Java Server Page (JSP) sarepwailable
for generation. The generated sample files guidetlgmugh the usage of the Java persistence dasscan check the options
to generate the sample files for reference.

You have to select samples for generation in tkégmple so that you can modify the sample file &b &nc
execute the generated Java code.

For Script, you can check the options to generate the sciqmtiuding Ant File, Batch and Shell Script whiate available for
generation. You can execute the generated sciiigtstly.

ForWeb Application Deployment Descriptors (web.xml) you can check this option to generate web.xmlféiteapplication
server and it contains the filter class informationserviet.

Figure 6.30 - Advance Settings options

For Advance Setting you can define the Default Order Collection TyPpefault Un-Order Collection Type, Override toSgrin
Method and Flush Mode.

Default Order Collection Type -Select the type of ordered collection to be uadthndling multiple cardinality
relationship, eithekist or Map.

Figure 6.31 - Default Order Collection Type options

Default Un-Order Collection Type -Select the type of un-ordered collection to bedus handling the multiple
cardinality relationship, eithe3etor Bag.

Figure 6.32 - Default Un-Order Collection Type apts
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Override toString Method -Select the way that you want to override theria§tmethod of the object. There are
three options provided to override the toStringhmodtas follows:

ID Only -the toString method returns the value of the priirkey of the object as string.
All Properties -the toString method returns a string with theigrat
"Entity[<columnl1_name>=<columnl_value><column2_nar(eolumn2_value>...]"
No -the toString method will not be overridden

Figure 6.33 - Override toString Method options

You have to select All Properties of Override toffMMethod when you execute the list data
sample, so you can easily print out the persisibjgct information.

Flush Mode -Select the Flush Mode to be used in flushingestia User can select Auto, Commit, Always and
Never. Auto -The Session is sometimes flushed before execqgtiegy.

Commit -The Session is flushed when committing Transactio
Always -The Session is flushed before every query.
Never -The Session is never flushed unless the flusihodeis called.

Figure 6.34 - Flush Mode options

For Select Optional Jar, you can select the libraries and JDBC driverdartzluded in the generation of them.jar file
(Persistent Library).

Figure 6.35 - Select Optional Jar dialog
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Select the desired template from the drop-down niencareating the orm.jar file.

Figure 6.36 - Select the desired template

Click Finish, theGenerate ORM Code/Databasalialog box appears showing the progress of codergéion. ClickClose
when the generation is complete.

Figure 6.37 - Generate ORM Code/Database dialog

A class diagram and an entity relationship diagvélinbe generated automatically and added to yoojaet. The generated
persistent code and required resources will bergésto the specified output path.

Class Diagram:

Figure 6.38 - The Class Diagram mapping with theersed ERD

ER Diagram:

Figure 6.39 - The reversed ERD
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Generated Code:

Figure 6.40 - The generated code

Using Generated Sample

You have selected to generate the sample for tfgéspent code, so you can modify the Java sammle slightly to test and
execute the Java code. If you have entered theagaakame for the generated Java code, the sang®entlb be generated in
theormsamplespackage. The ormsamples package contains thevfolidiles:

Class File Function
CreateStoreData.java Create Persistent ObjectSawve objects to database.
CreateStoreDatabaseSchema.java Export the schettatatoase
DeleteStoreData.java Delete Persistent Objects thendatabase.
DropStoreDatabaseSchema.java Remove the Schemdlifeodatabase.
ListStoreData.java List all the Persistent Objeatiatabase.
RetrieveAndUpdateStoreData.java Get the persistgject from the database and modify the objecdbaties.

Table 6.2

We will demonstrate how to modify the CreateStortelJava to create the persistent object and reisiip from the generated
Java Code and save the Persistent object to databas

The original CreateTestData() method of CreateStoreata.java file:

public void createTestData() throws PersistentException {

PersistentTransaction t =

store.StorePersistentManager.instance().getSession( ).beginTransaction();

try {
store.Contacts IstoreContacts = store.ContactsFacto ry. createContacts  ();
/I Initialize the properties of the persistent obje ct
IstoreContacts.save();
store.Buyer IstoreBuyer = store.BuyerFactory.create Buyer();
/I Initialize the properties of the persistent obje ct
IstoreBuyer.save();
store.Orderline IstoreOrderline = store.OrderlineFa ctory.createOrderline();
/I Initialize the properties of the persistent obje ct
IstoreOrderline.save();
store.Product IstoreProduct = store.ProductFactory. createProduct();
/I Initialize the properties of the persistent obje ct
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IstoreProduct.save();

store.Torder IstoreTorder = store.TorderFactory.cre ateTorder();
/I Initialize the properties of the persistent obje ct
IstoreTorder.save();

t.commit();

catch (Exception e) {

t.rollback();
}
}
The modified CreateTestData() method of CreateStoi@ata.java file:
public void createTestData() throws PersistentException {
PersistentTransaction t =
store.StorePersistentManager.instance().getSession( ).beginTransaction();
try {

/[create persistent object instance
/[create Contacts

System. out .print(  "Create persistent objects." );
store.Contacts IstoreContacts = store.ContactsFacto ry.createContacts();
IstoreContacts.setContact( "contact : 12345678" );

IstoreContacts.setTOrderIindex(1);

/[create Buyer

store.Buyer IstoreBuyer = store.BuyerFactory.create Buyer();
IstoreBuyer.setDiscount(0.8);

IstoreBuyer.setName( "Judy" );

IstoreBuyer.setCustID( “july" - );

/[create Torder

store.Torder IstoreTorder = store.TorderFactory.cre ateTorder();
IstoreTorder.setOrderDate( new Date());

/[create Orderline
store.Orderline IstoreOrderline = store.OrderlineFa ctory.createOrderline();
IstoreOrderline.setQuantity(10);

/[create Product
store.Product IstoreProduct = store.ProductFactory. createProduct();
IstoreProduct.setName( "Chocolate" );

/[create relationship

System. out .printin( "Create the relationships between persistent object
IstoreTorder.setCustomer(IstoreBuyer);
IstoreContacts.setTOrder(IstoreTorder);
IstoreOrderline.setOrder(IstoreTorder);
IstoreProduct.setOrderLine(IstoreOrderline);

/Isave the persistent object

System. out .printin( "Save the persistent objects.” );
IstoreBuyer.save();

t.commit();

catch (Exception e) {
t.rollback();
}

}

Execute the modified CreateStoreData.java. Thagiers objects will be saved to the database. Youexecute the

ListStoreData.java to show all the created pensisibject information.
The ListStoreData.java file's listTestData() method

public void listTestData() throws PersistentException {
System. out .printin( "Listing Contacts..." );
store.Contacts[] IstoreContactss = store.ContactsFa ctory.listContactsByQuery(
null );
int length = Math.min(IstoreContactss. length , ROW_COUNT

for (int i=0;i<length;i++) {
System. out .printin(IstoreContactssi]);
}

System. out .printin(length + " record(s) retrieved." );
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System. out .printin( "Listing Buyer..." );
store.Buyer[] IstoreBuyers = store.BuyerFactory.lis
length = Math.min(IstoreBuyers. length
for (int i=0;i<length;i++){
System. out .printin(IstoreBuyersi]);
}
System. out .printin(length + " record(s) retrieved."
System. out .printin( "Listing Orderline..." );
store.Orderline[] IstoreOrderlines = store.Orderlin
null );
length = Math.min(IstoreOrderlines.
for (int i=0;i<length;i++) {
System. out .printin(IstoreOrderlinesi]);
}

System. out .printin(length +

length ,

" record(s) retrieved."
System. out .printin( "Listing Product..." );
store.Product[] IstoreProducts = store.ProductFacto
length = Math. min (IstoreProducts.length,
for (int i=0;i<length;i++) {

System. out .printin(IstoreProductsi]);
}
System. out .printin(length + " record(s) retrieved."
System. out .printin( "Listing Torder..." );
store.Torder([] IstoreTorders = store.TorderFactory.
length = Math.min(IstoreTorders. length ,
for (int i=0;i<length;i++) {

System. out .printin(IstoreTordersl[i]);
}
System. out .printin(length + " record(s) retrieved."

}
The result of executing ListStoreData.java:

Listing Contacts...

Contacts[ TOrderIndex=1 Contacts=contact : 12345678
1 record(s) retrieved.

Listing Buyer...

Buyer[ CustID=july Name=Judy Discount=0.8 torder.si

1 record(s) retrieved.

Listing Orderline...

Orderline[ ID=1 Quantity=10000 Order.Persist_ID=1 P

1 record(s) retrieved.

Listing Product...

Product[ ID=1 Name=Chocolate OrderLine.Persist_ID=1
1 record(s) retrieved.

Listing Torder...

Torder[ ID=1 OrderDate=2006-01-03 Customer.Persist_
1 record(s) retrieved.
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tBuyerByQuery( null , null );

ROW_COUNT

eFactory.listOrderlineByQuery( null

ROW_COUNT

ry.listProductByQuery( null , null );

ROW_COUNT

listTorderByQuery( null , null );

ROW_COUNT

TOrder.Persist_ID=1]

ze=1]

roduct.size=1]

ID=july Contacts.size=1 Orderline.size=1 ]

You can also modify the other sample file to testgenerated Java code.
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