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1.0 OVERVIEW

Clear Data Builder Eclipse Plugin (CDB) is a code generator for Flex-Java-DBMS Web applications. As an
input, it uses either Java Data Tansfer Object (DTO) or an abstract Java class annotated with SQL statement
or stored procedure call. As an output, it generates all required artifacts (Java, XML, MXML, ActionScript)
and deploys the Web application with CRUD functionality in the J2EE application server of your choice.

CDB is a rapid application solution for projects that utilize Flex on the front and Java on the server side of
your rich Internet application. It can work with the data supplied by Plain Old Java Objects (POJO). While
working with POJO, you can configure deployment type to use either commercial server-side component
Adobe LiveCycle Data Services ES (LCDS) or the open source Adobe BlazeDS.

For ? quick introduction to the process of creating an SQL-based CRUD application with CDB and BlazeDS,
watch a pre-recorded screencast at http://www.myflex.org/demos/CDB_blazeds db2/CDB_blazeds_db2.html

For ? quick introduction to the process of creating a Java DTO-based CRUD application, watch a pre-
recorded screencast at http://www.myflex.org/demos/cdb31/CDB31.html .

Employee::getEmployees(])
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In the next sections you'll find detailed instructions on how to try these examples on your own, but first get to
know the software that has to be installed on your computer..

Prerequisites and Supported Servers

1.1.1 Javaand Eclipse IDE

During development, CDB requires Java Development Kit (JDK) 1.5 or later, but the version of the JRE used
by your application server can be different, for example 1.5.2. It also requires certain features included in
Java Development Tools (JDT) plugin, which is installed as a plugin to Eclipse.

CDB 3 requires Eclipse IDE for Java Developers (see http://www.eclipse.org/downloads/ ) that includes tools
for creation of dynamic Web projects and configuring servers.

1.1.2 Application servers supported

CDB supports any Java Servlet engine that can run under JVM 1.5 or later (i.e. Apache Tomcat 6.0 or later)
or J2EE application servers such as WebLogic, WebSphere, and others.

1.1.3 Supported DBMS
While CDB can be used with any relational DBMS that has JDBC driver, each DBMS can have its own

specifics such as how to store binary large objects or return a data result set from a stored procedure. So far
CDB has been tested with MySql Server 5, Oracle, MS SQL 2000, DB2, and MS SQL 2005.
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1.2 Required software

The easiest way to learn how to create CRUD applications with CDB 3 is by example. We’ll use
the following software:

1. Eclipse IDE for Java Developers: http://www.eclipse.org/downloads/

2. Adobe Flex Builder 3 plugin version: http://www.flex.org

3. Adobe BlazeDS 3.0: http://opensource.adobe.com/wiki/display/blazeds/download+blazeds+3

4. Clear Data Builder 3.1 plugin for Eclipse from Farata Systems:
http://www.myflex.org/releases/cdb31/site.zip

5. Apache Tomcat 6.0 http://tomcat.apache.org/download-60.cqgi

6. Optional. If you are planning to run SQL-based example, install one of the popular DBMS: I1BM DB2:
http://www-306.ibm.com/software/data/db2/express/ , MySql Server, SQL Server or Oracle.

1.3 Installing the software for the sample application

Eclipse JEE installation is as simple as unzipping it to a folder on your hard disk. You'll need Eclipse JEE version
3.3 or above.

Installing of the plugin version of Flex Builder 3 is also easy, as long as you'll be able to find it online. Adobe is
flirting with you girls, by hiding it behind the standalone Flex Builder distribution, but savvy housewives can always
find the exact ingredients they are looking for. Just follow the link by the text “Have Eclipse already installed...” on
Flex Builder download site.

Register at www.myflex.org and get the license to Clear Data Builder (CDB) - it's free. Download CDB 3.1 at
http://www.myflex.org/releases/cdb31/site.zip .

Unzip it into any folder on your disk and install CDB plugin by selecting Eclipse menu Help | Software Updates |
Find and Install. Select the radio button “Search for new features to install”. Press the button New Local Site, give it
a name (i.e. Local CDB) and point at the directory where you've unzipped the file site.zip.

Install CDB license in Eclipse by using the Menu Window | Preferences |Flex |[My Flex | License Management
[Install License. The CDB license goes under the name daoflex, which was a command line open source
predecessor of CDB.

4. Download the binary edition of BlazeDS , which is a relatively small (4Mb) zip file. Just unzip it into some folder,
say in c:\blazeds .

It goes without saying, that any respected chef has JDK 1.5 or later. Yes, we need JDK, not JRE for today’s class .
Use Eclipse menu Window | Preferences | Java | Installed JREs and point it to your JDK installation directory, for
example:
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5. Download Tomcat 6 - select Windows Service Installer from the Core Downloads section. Run the install
accepting all defaults.

2.0 DTO-BASED CODE GENERATION

Starting from version 3.1 CDB has an option of “not knowing” anything about the data persistence layer. It
can generate the front end for a CRUD application based on the Java Data Transfer Object (DTO) a.k.a. Value
Object. If you are interested in SQL-based code generation, please refer to section 3.0 of this document.

2.1 Creating Sample CRUD Application Based on Java DTO

Pretty often, Flex communicates with POJO that does not directly connects to DBMS using JDBC. The
enterprises may use some object-relational frameworks, Web Services or any other means of working with
data. This section will cover CRUD generation without the need to use SQL.

In this mode, CDB requires manually written Java class that implements Assembler design pattern similarly to

how it's done in LCDS data management services. The fill () method of such a class will return a collection
of Java Data Transfer Objects (DTO), and the sync() method would receive a collection of Change(bj ect s

that can be examined by Java code to perform data creation, modification or removal.

In this section you’ll see how CDB generates a sample Flex/Java CRUD application based on a provided Java
DTO. Since this process is decoupled from the data storage, it'll be a responsibility of Java developers to write
the code for the data persistence and retrieval.
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There are several benefits of using CDB for DTO-based code generation :

1. It automatically keeps track of all the changes made by the user and maintains a collection of the
Changebj ect s.

2. CDB automatically generates Flex code utilizing remoting using AMF protocol. As a part of this process, it
automatically generates ActionScript DTO’s based on their Java peers (this can be done on any code
modification)

3. Test application generated by CDB utilize components from clear.swc component library, which

4. ANT build and deployment scripts are automatically generated for the selected application server.

2.2 Installing and Generating a Sample Application

If you have one of the previous versions of CDB, delete all directories and files having “farata” in the name from
the eclipse folders plugins and features.

Then, start Eclipse JEE, open the menus Help | Software Updates | Find and Install and select the option Find
New Features to install.

On the window “Update Sites To Visit”, create a new local site pointing at the folder on your drive where you
unzipped the file site.zip. Press the button Finish to complete the install of CDB 3.1.
Follow the steps below to generate a sample

1. Start Eclipse JEE and create a new instance of the Tomcat 6 server. Right-click in the tab Servers, select New,
Tomcat 6, and then click on Finish.

2. Create a new Dynamic Web Project in Eclipse using the menus File | New | Other | Web | Dynamic Web

Project. Let's name the project Java DTO CRUD. Specify the Target Runtime (we’ll use Apache Tomcat 6.0) in
the Dynamic Web Project configuration screen:

© 2008, Farata Systems, L.L.C. 8



& New Dynamic Web Project ] 4 |

Dynamic Web Project ——

Create a standalone Dynamic Web project or add it to a new or existing Enterprise Application, | 6
—
Project name: | Java DTO CRUD|
—Project contents:
v Use default
Direckarys IC:'l,Standard.ﬂndF‘cdb'l,Java DTO CRUD Browse, . |

— Target Runtime

I.ﬂ\pache Torncat vé.0 j =T |

r—Corfigurations
IDefauIt Configuration For Apache Tomcat vé.0 j

& good skarting paint For warking with Apache Tomcat v6.0 runtime, Additional Facets can later be installed to add new
functionality to the project.

—EAR Membership
[T addiproject to an EAR.

EAR Broject Mame: | EAR j New...l

(7 < Back Tk = | Finish I Cancel

Press the button Next.

In the next window select MyFlex Facets as shown below:
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& Project Facets x|

Project Facets >
Select the Facets that should be enabled For this project, \\)
Configurations: |<custom> j Save As... | De|ete |
Project Facet Wersion Details |Runtimes |

F-[ = axisz web Services
----- 55 Dynamic Web Module 2.5 e e il o (R
""" B4 Java 6.0 - MyFlex Facets
----- [ + Java Persistence 1.0
----- |= JavaScript Toolkit 1.0
----- O = Javaserver Faces 1.1 -

Facets

[} Clear Data Builder Example 3.1
EID Clear Data Buider Facet 3.1
B Flex web Project Facet 3.1

----- O =/ webDoclet (%Doclet) 1.23 -

) ok | cancel |

If you don’'t see CDB facets on this screen, this means you did not install CDB license, which is available for
free at http://www.myflex.org .

Press Ok and the button Next.

Leave the next screen the suggests Java_DTO_CRUD as a context, WebContent as a content directory and
src as a directory for the Java code. Press the button Next.
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5. Now you need to specify that we are going to use BlazeDS and where your blazeds.war is located:

& New Dynamic Web Project _ |I:I|i|

Flex Web Project - @

—Remaoting Technaology
v Use Remoting

Remoting Technology

i LiveCwcle Data Services
% ElazeDs
" Cpen AMF

Path to \WAR file |D:'l,CLEF'.R_DF'.TF'._BLIILDER'I,BIazeDS'I,I::Iazeds.war i Browse... H

Flex Application Settings
Main Application File | rnain. mznl

Main Source Folder | Fles_src

Main Libraries Folder I Flex_libs

Cutput Folder | bin-debug

(7 < Back Mexk = | Firish I Cancel

Press the button Next.

Finally, we need to specify that the application will be deployed under Tomcat

Note. Since you are not going to use any DBMS in this exercise, keep “None” as a selected database driver:

© 2008, Farata Systems, L.L.C.
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Mew Dynamic Web Projeck

Clear Data Builder Project

R

Press Next on this and the next screen that offers to create an example database.
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Press the button Finish, and the new Dynamic Web Project will be created:

& Java EE - Eclipse Platform

i =] 3}
Elle Edt [avigate Search Project Data Run  Window Help
J 9 - J G IRy IRAY RS J G~ 6 - [ #5Debug %5 FlexDebugging [ Flex Develop... [ Resource & Java | ©% JavatE
EE ANV
[ Project Explorer &3 =8 = 8[ 5z outline 2 ¥ =0
=R

An outling is not avaiable,

-
I Servers

|2 Problems (z‘ Tasks (El Properties ﬁ% Servers (@ Diaka Source Explorer (b Snippets (E Console 23 =0
Clear Data Buidler console [Z3e L\E ‘ = = - L=<J> -

[javac] Corwpiling 2 source files to D:b, CLEAR_D.&TA_BUILDER\ runt.lmefNew_cnnf1guratinn\ Jawva D'd
[delere] Deleting: D:\CLELR DATA BUILDER)runtime-New configuration)Java DTO CRUDY WebContent'

[jar] Building jar: D:YCLEAR DATA BUILDER\runtime-New configuration\Java DTC CRUDYWebCont
[Jar]

Updating jar: D:VCLEAR_DATA BUILDER\runtime-New_configuration\Java DTO CRUD\WebCont

Jar-deploy:

huild:
BUILD SUCCEISFUL

BUILD SUCCESSFUL J
Total time: 30 seconds

ALl o
|

8. Open the Java Resources folder in you project, and you'll find there a number of Java classes generated

by CDB. This is an example application with hardcoded data about Employee. The flex_src has a fully functioning
Flex application that communicates with Java sample code.
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. =
L™ Project Explorer &3 — <}=r=l} = |

|z'j Deployment Descriptar: Java DTO CRUD ;I

El:% Java Resources

El[E are

E|EE|l com.Farata.test
m Department. java
m DepartrmentDTo, java
lErplayves.java
m EmploveeDTo java

EI[E Fles_src

- - com.farata.resources

EI EE; com.Farata.test

i _DepartmentDTo, as

_EmployeeDT O, a5

----- DepartmentDTO as

------ {} EmploveeDTO, as
----- IE rnain. mzml
[+-= Libraries
5= bin-debug
(= build
#-= danflex, build
752 danflex.conf
(= Flex_libs
(= Febi
3’ htrl-template
:E‘:- scripks
Bl test
[E? ds E
= rpe Clear [

EII.E? com

=== Farata
== test

----- B Department_Fill_ADSTest, mxml
----- B Department_Fill_FreeFormTest, mxml
----- B Departrent_Fill_cridFormTest. izl
----- B Departrent_Fill_GridTest,mxml
----- B Emploves_Fill_aDaTest, maxml hail
----- B Emplovee_Fill_FreeFormTest,mxml EUIL
----- E Emploves_Fill_GridFormTest, mxml
Employvees_Fill_GridTe

—

jar-

sk, il

ETIL

We’'ll use one of the generated Flex applications called Employee_fill_GridTest.mxml shortly.

9. CDB uses Java DTO as an input for code generation. For illustration purposes, CDB generates so called Java
Assembler shown below. In the real-world project, a Java developer would need to write a similar class that
includes code for data retrieval and persistence. This is a place to write your code that knows where the data is
(WebService, content-management server, the cloud, et al).

The Java developer has to specify the name of the Java DTO that will be used in Flex-Java communication.
The sample code below illustrates how to do this using a doclet parameter t r ansf er Type of the
@laof | ex: j ava. See the doclet above right above the method fi |l | () of the class Enpl oyee:
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package com farata.test;

import java.lang.reflect.Method;
inmport java.util.Arraylist;

inmport java.util.G egorianCal endar;
import java.util.List;

import com farata. daof | ex. | JavaDAG,
i mport flex.data. Changebj ect;

/* s webservi ce

pui)l ic cl*a;ss Enpl oyee i npl enents | JavaDAO {
/: :java transferType=com farata.test.Enmpl oyeeDT( ]
pui)l ic List<EnployeeDTCG> fill() {

/1 This sanple code was generated for illustration purposes.
/1 Please wite your own code here preparing your objects.

Systemout.println("fill nethod has executed");

ArraylLi st <Enpl oyeeDTO> |ist = new ArraylLi st <Enpl oyeeDTC>() ;
Enpl oyeeDTO dt o = new Enpl oyeeDTQ() ;

dt 0. set Bene_day_care("N'");

dto. set Bene_heal th_ins("Y");

dto.setBene_life_ins("Y");

dto.setBirth_date(new G egorianCal endar (1961, 12, 4).getTine());
dto.setCity("Walthanm');

dt 0. set Dept _i d(100);

dto. set Enp_f name(" Mattew');

dto. set Enp_i d(105);

dt 0. set Enp_| name( " Cobbs");

dt o. set Manager _i d(501) ;

dt 0. set Phone("6175553840") ;

dt o. set Sal ary(62000) ;

dto. set Sex("M');

dt 0. set Ss_nunber (" 052345739") ;

dto.set Start_date(new G egorianCal endar (1987, 7, 2).getTine());
dto.setState("M");

dto.setStatus("A");

dto.setStreet ("77 Pleasant Street");

dto.set Term nati on_date(null);

dto. set Zi p_code( "02154");

list.add(dto);

dto = new Enpl oyeeDTQ() ;

dt 0. set Bene_day_care("N'");

dto. set Bene_heal th_ins("Y");
dto.setBene_life_ins("Y");
dto.setBirth_date(new G egorianCal endar (1967, 10, 30).getTinme());
dto.setCity("Atlanta");

dt 0. set Dept _i d(200);

dt o. set Enp_f name(" Chin");

dto. set Enp_i d(129);

dt 0. set Enp_I| name( " Phi | i penko");
dt o. set Manager _i d(501) ;

dt 0. set Phone("4045552341");

dt o. set Sal ary(38500) ;

dto. set Sex("M');

dt 0. set Ss_nunber (" 024608923") ;
dto.setStart_date(new G egorianCal endar (1998, 8, 4).getTinme());
dto.setState("GA");
dto.setStatus("A");
dto.setStreet ("59 Pond Street");
dto.set Term nati on_date(null);
dt 0. set Zi p_code( "30339");
list.add(dto);

dto = new Enpl oyeeDTQ() ;

dt 0. set Bene_day_care("N'");
dto. set Bene_heal th_i ns("Y");
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dto.setBene_life_ins("Y");

dto.setBirth_date(new G egorianCal endar (1952, 12, 13).getTinme());
dto.setCity("Wnchester");

dt 0. set Dept _i d(300);

dto. set Enp_f name("Jul i enne");

dto. set Enp_i d(148);

dto. set Enp_I| name("Jordan");

dt o. set Manager _i d(1293);

dt 0. set Phone("6175557834") ;

dt 0. set Sal ary(51432);

dto. set Sex("F");

dt 0. set Ss_nunber ("501704733");

dto.set Start_date(new G egori anCal endar (1997, 10, 4).getTine());
dto.setState("MA");

dto.setStatus("A");

dto.setStreet("144 Great Plain Avenue");

dto.set Term nati on_date(null);

dto. set Zi p_code("01890");

list.add(dto);

return list;

}
public List<ChangeObject> sync(List<Changehject> list) {
for (Changehject changeOhject : list) {
if (changebject.isCreate()) {
doCr eat e( change(bj ect) ;
} else if (changeoject.isUpdate()) {
doUpdat e( changeObj ect ) ;
} else if (changeoject.isDelete()) {
doDel et e(changeObj ect) ;
}
}
System out. println("sync nethod has executed");
return |ist;
}
private voi d doCreat e(ChangeOhj ect changeObject) {
/1 This sanple code illustrates how to extract data fromthe newy
/'l created object.
/'l Please replace it with your own code.
System out. println("doCreate nmethod executing");
String[] changedNanes = changeObj ect. get ChangedPr opertyNanes();
Enpl oyeeDTO dto = (Enpl oyeeDTO) changehj ect. get NewVer si on() ;
Cl ass<? extends Enpl oyeeDTCG> clazz = dto.getd ass();
for (String changedNane : changedNanes) {
try {
String methodNanme = "get"
+ changedNane. substring(0, 1).toUpperCase()
+ changedNane. substring(1);
Met hod nethod = cl azz. get Met hod( met hodNane) ;
bj ect result = nethod.invoke(dto);
Systemout.println("Created: " + changedNanme + " Val ue:
+ result);
} catch (Exception e) {
e.printStackTrace();
}
}
}
private voi d doUpdat e( ChangeOhj ect changeObj ect) {
/1 This sanple code illustrates how to extract data fromthe updated
/] object.

/'l Please replace it with your own code.

System out. println("doUpdate nmethod executing");

String[] changedNanes = change(bj ect. get ChangedPr opertyNanes();
Enpl oyeeDTO newDt o = ( Enpl oyeeDTO) changeCbj ect. get NewVer si on();

Enpl oyeeDTO prevDto = (Enpl oyeeDTO) changeObj ect . get Previ ousVersi on();
Cl ass<? extends Enpl oyeeDTCG> cl azz = newDt 0. get Cl ass();
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for (String changedName : changedNames) {

try {
String methodNanme = "get"

+ changedNane. substring(0, 1).toUpperCase()

+ changedNane. substring(1);
Met hod nethod = cl azz. get Met hod( met hodNane) ;
Obj ect newResult = method. i nvoke( newDt o) ;
Obj ect prevResult = nethod.invoke(prevDto);

System out. println("Changed: " + changedNane + ", O d Val ue:
+ prevResult + ", New Value: " + newResult);

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

}
}
}
private voi d doDel et e( ChangeOhj ect changeObj ect) {
/1 This sanple code illustrates how to extract data fromthe del eted
/1 object. Please replace it with your own code.
System out. println("doDel ete nmet hod executing");
Enpl oyeeDTO dt o = ( Enpl oyeeDTO) changeObj ect. get Previ ousVersion();
Systemout.println("Deleted: " + dto.getEnmp_id());
}

The above class com f ar at a. t est . Enpl oyee has to implement the interface
com f ar at a. daof | ex. | JavaDAOthat declares two functions: fi l | () and sync() .

package com f ar at a. daof | ex;
i mport java.util.List;
public interface |JavaDAO

public abstract List fill();
public abstract List sync(List list);

The method fi |l | () should be used for preparing of list of DTO’s. The method sync() is for handling data

received from the Flex client.

Please note, that Flex code specifies the name of the sync method to call on the server side. The code from the file

test\rpc\com\farata\test\Employee_fill_GridTest.mxml demonstrates how this could be done:

import com farata.collections. DataCollection;

[ Bi ndabl e]

public var collection:DataCollection ;
[ Bi ndabl e]

private var log : ArrayCollection;

private function onCreationConplete() : void {
collection = new DataCol |l ection();
col l ection.destinati on="com farata.test.Enpl oyee";
col l ection. method="fill";

col | ection. syncMet hod="sync";

log = new ArrayCol |l ection();

col I ecti on. addEvent Li stener( Col | ecti onEvent . COLLECTI ON_CHANGE, | ogEvent);
col l ection. addEvent Li stener("fault", |ogEvent);

fill_onCick();

© 2008, Farata Systems, L.L.C.
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On the server side, the code of the assembler class goes through the collection of received ChangeObjects, and
calls the appropriate function based on the flag set for each object:

public List<ChangeObject> sync(List<Changehject> list) {
for (Changehject changehject : list) {
if (changebject.isCreate()) {
doCr eat e( change(bj ect) ;
} else if (changeOject.isUpdate()) {
doUpdat e( change(bj ect) ;
} else if (changeObject.isbDelete()) {
doDel et e( change(bj ect) ;
}
}

System out. println("sync method has executed");
return |ist;

The assembler class com f ar at a. t est . Enpl oyee uses the DTO class com f ar at a. t est . Enpl oyeeDTQO

package com farata.test;
inmport java.util.Date;
import com farata. dt o2f x. annot ati ons. FXd ass;

@Xd ass

public class Enpl oyeeDTO {
public long enp_id;
public |ong nanager _id;
public String enmp_fnane;
public String enmp_| nane;
public |ong dept_id;
public String street;
public String city;
public String state;
public String zip_code;
public String phone;
public String status;
public String ss_nunber;
public double salary;
public Date start_date;
public Date term nation_date;
public Date birth_date;
public String bene_heal th_ins;
public String bene_life_ins;
public String bene_day_care;
public String sex;
public long getEnmp_id() {

return enp_id;

}
public void setEmp_id(long enmp_id) {
this.enmp_id = enp_id;

}
public |ong get Manager_id() {
return manager _id;

public void setManager_i d(long nmanager _id) {
this. manager _id = manager _id;

}
public String getEnp_fnane() {
return enp_f nane;

}
public void setEnp_fname(String enp_fnane) {
this.enmp_fname = enp_f nane;

}
public String getEnp_| name() {
return enp_| nane;

public void setEnp_|l name(String enp_|l nane) {
this.enmp_l name = enp_| nane;
}
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long getDept _id() {
return dept_id;

voi d setDept_id(long dept_id) {
this.dept_id = dept_id;

String getStreet() {
return street;

void setStreet(String street) {
this.street = street;

String getCGity() {
return city;

void setCity(String city) {
this.city = city;

String getState() {
return state;

void setState(String state) {
this.state = state;

String getZip_code() {
return zip_code;

voi d setZi p_code(String zip_code) {
this.zip_code = zip_code;

String get Phone() {
return phone;

voi d set Phone(String phone) {
thi s. phone = phone;

String getStatus() {
return status;

voi d setStatus(String status) {
this.status = status;

String getSs_nunber() {
return ss_nunber;

voi d setSs_nunber (String ss_nunber) {
this.ss_nunber = ss_nunber;

doubl e getSalary() {
return salary;

voi d set Sal ary(doubl e salary) {
this.salary = salary;

Date getStart_date() {
return start_date;

void setStart_date(Date start_date) ({
this.start_date = start_date;

Date get Term nation_date() {
return term nation_date;

voi d setTerm nation_date(Date ternminati on_date) ({
this.term nation_date = term nation_date;

Date getBirth_date() {
return birth_date;

void setBirth_date(Date birth_date) {
this.birth_date = birth_date;

String getBene_health_ins() {

© 2008, Farata Systems, L.L.C.

19



return bene_heal th_ins;

public void setBene_health_ins(String bene_health_ins) {
this. bene_health_ins = bene_heal th_ins;

public String getBene_life_ins() {
return bene_life_ins;

public void setBene_life_ins(String bene_life_ins) {
this.bene_life_ins = bene_life_ins;

public String getBene_day_care() {
return bene_day_care;

public void setBene_day_care(String bene_day_care) {
this. bene_day_care = bene_day_care;

public String getSex() {
return sex;

public void setSex(String sex) {
this.sex = sex;

}

While writing your Java DTO, don’t forget to add the annotation @xCl ass of the class Enpl oyeeDTO. It's

required for generatin the ActionScript class Enpl oyeeDTO. as.

& Java EE - Java DTO CRUD/flex_src/com/farata/test/EmployeeDT0.as - Eclipse Platform

_lof x|
File Edit Source MNavigate Search Froject Data Run Window Help

[t | #H- - |G- [ #¥Debug 3% Flex Debugging B Flex Develop... [ Resource 81 Java [0® 2ava e

| & - ls]o|a

PG = - - - =

175 Project Explorer &3 = <}=T> ¥ = O || EmployesbTo.as 2 =0
=@ Java DTO CRUD =]

E-7% Java Resources

8 sre

- e _stc

% com.Farata.resources
—-f com.farata.test

; =T _DepartmentDTO, a5
" _EmployesDT0, a5
=T DepartmentDTO,as
=T EmployesDTO0. a5

= Libraries
[#5= bin-debug
#-(= build

[#5= daoflex.build
[#5= daoflex.canf
[#= Flex_libs
[#-(= Fxbi

[#-5= html-template
[#-5= scripts

B (= test

[#5= WebContent
=] dictionary sl
1= Servers

4 |

5@ Deployment Descriptor: Java DTO CRUD “package com.farata.test {

|l ,

[RemoteClass (alias="com.farata.test.EmployeeDT0")]

public class EnployeeDTO extends cow.farata.test. EmployeeDTO {

public var property:3tring:

A% Constructor */

public function EwployesDTO() :veoid {
super () :

H

4 o

11 Problems (E Tasks rE Properties ﬁ?& Servers (E Data Source Explorer (j‘j Snippets (E Console £ =0
Clear Data Buidler console % A | I B - L:ej -

[Javac] Compiling 2 source files to D:\CLEAR_DATA_BUILDER\ runt1me—New_c:Dn:|

[delete] Deleting: D:VCLEAR DATA BUILDER\runtime-New configuration\Java DT
[jar] Building Jjar: D:\CLEAR_DATA BUILDER\runtime-New_configuration\Jav_y
[jar] Updating jar: D:\CLEAR_DATA_BUILDER\runt,:Lme—New_c:onf1gurat1on\Ji.v'j

[ Flex Buider 3 wil expire in 0 days.

| Wiritable

Tnsert ‘ 1:1 |

CDB includes yet another plugin DTO2Fx that is described in details at http://flexblog.faratasystems.com/?p=357.

In Eclipse, add your project to Tomcat in the server view. Right-click on the Tomcat Server entry, select Add or

Remove projects, and add the project Java DTO CRUD to the Configured projects panel.
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SErver | State | Status |
a Tomcat 6.0 Server at localhost E'g Stopped Republish
& Add and Remove Projects _ O]
Add and Remove Projects =
Modify the projects that are configured on the server

Move projects ko the right to configure them an the server

Available projects: Configured projects:

Add = |
< REMove |

Add All == |

== Remove &l I

Right-click again and start the server.

|
[Eie /% Tasks | Properties | 4ib ) snippets | £ |
roblems | «= Tasks Properties Servers i ﬁ Data Source Explorer | B2 Snippets Console

Sepver - Skake Skatus

E Taomcat i, 2t at localhost i Skarted Synchronized

Switch to the Flex Perspective and copy the file Employee_fill_GridTest.mxml from test/rpc.com.farata.test to
flex_src directory, set it as a default application and run it.
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oo

File Edit Wiew History Bookmarks Tools Help

W c x @ ID |http:Hlocalhost:SUSEl,l’Java_DTO_CRUD,I’Emp\oyeE_F\I\_GrldTest.html - IE'|Gng\e P .@

Bene Day Care | Bene Health Ins Bene Life Ins | Birth Date City Emp Fname

Thu Jan 4 00:00 Waltharm Mattew
Thu Mow 20 00:C) Atlanta Chin

Tue Jan 13 00:0 Winchester Julienne

4 [ N

| Transferring data from localhost dl

The basic Java DTO CRUD application is ready. For testing purposes, remove the first row in the grid, modify
Atlanta to New York in the second, and press the button Commit. Eclipse console properly shows that Java code
received the changes. Here's how the console view may look like:

fill nmethod has executed

doDel et e nmet hod executing

Del et ed: 105

doUpdat e net hod executing

Changed: city, dd Value: Atlanta, New Value: New York
sync nethod has executed

You can easily identify the Syst em out . pri nl n() statements in the assembler class that resulted in this
output.

Try to run another generated test application called Employee_fill_GridFormTest.mxml and you'll see
checkboxes used as item renderers:

[Broaitarreion =

File  Edit Wiew History Bookmarks Tools Help

W c x @ ID |http:,l’,l’localhost:8080,!’Java_DTO_CRUD,l’EmpIoyee_FiII_GridFormTest.htﬁ b |'|G00gle p .@

01/04/1962 waltharm

01/13/1953 winchester Finance Julienne

Transferring data from localhost... 4
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Double-click on a grid row, and you'll see a data form with automatically populated combobox Department (yes this
is what Depar t ment DTO class was for).

©IMozilla Firefox 0] x|
File Edit Wew History Eookmarks Tools  Help

- =, =y
BeEd- C X @ | O |http:,l’flu[alhnst:SDED,iJava_DTO_CRUDJ‘EmplDyEE_fi\I_GridFDrmTEst.htl 7 - I‘|GDDgIE ye E%

Day Care:
Health:
Life:
Birth Date:r  11/30/1967 ]

City: Atlanta

Department: sales -

R a0

First Marna:
Sales

Emp 1d: Finance

Last Narne: Marketing

Shipping
Manager 1d;

Transferring data From localhost... A

At this point you should examine the generated Flex code to learn how CDB empowered by rich components from
the clear.swc library.

3.0 SQL-BASED CODE GENERATION

In this section you'll see how to create a sample application based on available SQL or a stored procedure. In
this case CDB requires configured JDBC connection, a sample database and a simple abstract Java class
annotated with the information about your data source, for example:

package com.farata;
import java.util.List;

/**
* @daoflex:webservice pool=jdbc/db2_sample
*/
public abstract class Employee {
/**
* @daoflex:sql
* pool=jdbc/db2_sample
sql=::select * from yf.EMPLOYEE

transferType=EmployeeDTO]]
keyColumns=EMPNO
* updateTable=yf. EMPLOYEE
*/
public abstract List getEmployees();
}

CDB is not only a code generator, but it also builds and deploys all required files into the Web application
directory of yuour choice. This application supports Create, Read, Update, and Delete functionality, a.k.a.
CRUD. You can use it as a foundation for your next Flex project that needs to communicate with a DBMS via
Flex remoting (the AMF protocol).

* Ok Ok Ok
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All required source code is generated based on the XSL templates that come with CDB. In addition to these
templates, the users of CDB can create their own, if need be.

IBM offers a free version of DB2 Express that works just fine on your PC and we’ll use it here. During the
installation you’ll need to pick a user name and the password (we've selected dba as a user id and sqgl as a
password).

3.1 Creating CRUD application

1. Start Eclipse JEE and create a new instance of the Tomcat 6 server. Right-click in the tab Servers, select
New, Tomcat 6, and then click on Finish.

2. Create a new Dynamic Web Project in Eclipse using the menus File | New | Other | Web | Dynamic Web
Project. Let’'s name the project RIA CRUD. Specify the Target Runtime (we’ll use Apache Tomcat 6.0) in
the Dynamic Web Project configuration screen:

& New Dynamic Web Project _ |EI|£|

Dynamic Web Project

Create a standalone Dvnamic Web project or add it to a new or existing Enterprise Application, | @

Project name: | RIA CRUD

 Project contents:
¥ Use default

Directary: | Zi\Faratahpresentationsicookingl R 1A CRID

 Target Runtime

I.C'.pache Tomcat we.0

—Configurations

IDeFauIt Configuration For Apache Tomcat w6.0 j

A good starking point for working with Apache Tomcat w&.0 runtime. Additional Facets can later be installed to add new
Functionality bo the project,

—EAR Membership
[T add project to an EAR

E&R Project Mamey | RIS CRUDEAR j [T |

17 < Back Mext = Einish Cancel

Press the button Next.
3. Select Clear Data Builder and Flex Web Project facets as shown below:
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& New Dynamic Web Project

Project Facets
Select the Facets that should be enabled Far this project,

Configurations: |<custom:= j Sawve | Delete |

Project Facet . | Version |

=[98

SJ Dwnamic Web Module 2.5 v
I@ Java 6.0 T
-] 4 Java Persistence 1.0

-] |5 JavaServer Faces 1.1 N
=E-EF @ MyFle Facets

O @ Clear Data Builder Example 3.1
€3 Clear Data Builder Facet 3.1
€3 Flex web Project Facet 31
- | WebDoclet (xDaclet) 1.2.3

4

<« Show Runtimes

(7) < Back. I et = I Finishi Cancel

If you do not see CDB facets on this screen, this means you did not install CDB license.

Press Next.

Leave the next screen the suggests RIA_CRUD as a context, WebContent as a content directory and src
as a directory for the Java code. Press the button Next.
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Now you need to specify that we are going to use BlazeDS and where your blazeds.war is located:

& New Dynamic Web Project ;Iglﬂ

Flex Web Project - @

~ Remoting Technology
W Use Remaking

Remaoting Technology
. LiveiTvcle Daka Services
% BlazeDs
" Cpen AMF

Path bo WaR File | Zi\BlazeD3blazeds, war

—Flex Application Sethings
Main Application File | rnain. sl

Main Source Folder | flex_src

Main Libraries Folder | flex_libs

Cukput Folder | hin-debug

(7) = Back Mexk = | Finish I Cancel

Press the button Next.
Finally, we need to specify that the application will be deployed under Tomcat, select and configure the

database connection . Select the database driver, name the connection pool, and enter the URL of your
database. By default, DB2 is running on port 5000 and the name of the sample database is SAMPLE.
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% Mew Dynamic ¥Web Projeckt ;lglil

Clear Data Builder Project _a

— Deplovment Options
[+ &utomatic Deployment

v Deploy JOTM Transaction Manager
¥ Deploy JDBC jar files

¥ Deploy server specific arkifacks
Server Type

RN &% Tomcat
" JBoss " webSphere
" wWeblogic

—Database Conneckion
Database Driver IDBZ DB w3, x j

Poal Mame | jdbcjdbz_sample

LIRL |jdl:u::u:lb2:,fIIDcthDst:SDDDDISAMPLE

L=zer | dba

Password | sql

Connection ta jdbcfdbz_sample was estabilished successfully

(7] < Back [dexk = Finish Cancel

Do not forget to press the button Test Connection to ensure that there is no problems in that department.

Press the button Finish, and the new Dynamic Web Project will be created:

& lava EE - Eclipse Platform ol x|
File Edit Mavigate Search Project Data Run  Window Help
Jf:’v Jﬁ-o-%- J.ﬁ@J.‘_’ﬁJg‘jJﬁJ@@ Q"JQJE 7 [l Flex Develop... | &9 lavaEE
| - o -
r[i‘;Proiect Explorer &3 =0 ( = E](EE Cutling &3 s El]
= = = | = |
ﬁ S | - [;_\ Problems (‘ﬁ Tasks (E Propetties ('5?& Servers (m Diata Source Explarer (,"u Snippets (E Consale E3 O
EN: m
Clear Data Buidler consale = = - EG
2% lava Resouress: sre S "—‘—E | cRE
H-[= bin-debug No Java Sources in <projectRoot>/sre ;I

[
[H-(= build
[ [= danflex, build
[H-(Z daoflex.conf
[ Flex_libs
[l Fles_sre
-2 html-template
[¥-[== scripks
[#-[= WebCantent
- K| dictionary xml
E-= Servers
B Tomcat w6.0 Server at localhost-confic

4 | | LILI

[ [ RIA CRUD |

Create a new abstract class Employee (right-click on Java Resources). Let's enter com.farata as the package
name:
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& New Java Class 10Ol x|
Java Class —
Create a new lava class, @

Source Folder; | RIS CRID) s Browse,,.

Package: | com.faraka Browse, ..

il

[ Enclosing type: | Erawse. ..

Mame:! | Employee|
Modifiers: ¥ puhblic (" default private ) protected
¥ abstract [ final [ | static

Superclass: | java.lang, Ohject Browse, .,

Interfaces:

Remove

Il

Which method stubs would wou like to create?
™ public skatic void mainfStringl] args)
[ Constructors from superclass
[¥ Inherited abstract methods
Co wou want to add comments as configured in the properties of the current project?

| Generake comments

(7) Firish I Carcel

The code of the class Employee will look like this:

package comfarat a;

public abstract class Enpl oyee {

It's time to use Clear Data Builder's code generator, but first we need to declare a method annotated (we
use doclets) with our SQL statement that will bring the data to our CRUD application. We’'ll need a couple
of more lines of code to specify what’s the table to update and what'’s the primary key there. The resulting
class may look like this:
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package com.farata;
import java.util.List;

/**
* @daoflex:webservice pool=jdbc/db2_sample
*/
public abstract class Employee {
/**
* @daoflex:sql
* pool=jdbc/db2_sample
sql=::select * from yf.EMPLOYEE

transferType=EmployeeDTO]]
keyColumns=EMPNO
* updateTable=yf. EMPLOYEE
*/
public abstract List getEmployees();

E I

}

Double colons are used to specify the start and end of the SQL statement. But since it's your first exposure to CDB,
right-click inside the curlies in the class Employee, and you'll see a Clear Data Builder's menu.

Run As r e

Cebug As L4

Profile As L4

g Inject conwvert ko ActionScripk kemplate  Crhrl+G, &

Set as Dafault Application Inject datasource definition template  Chrl+G, O

U=t ' Inject update method template ki, 1

Compare With ’ Inject insert method template Chrl+G, T

Replace With 4 Inject delete method template Chrl+i3, O

Preferences. .. Inject SQL veckor templake Chrl43, o
Inject SOL Fill ternplate Chrl+3, F

Log4Fx » Inject stored procedure Fill template Chrl+i3, P

Clear Data Builder je vne template Chrl+G, 5

Select Inject SQL sync template if you need a CRUD application or Inject SQL fill template if you are planning to
create a read-only application. CDB will insert commented code that will help you to write similar code on your own.

Here’s a screenshot of the Control Center of the DB2 SAMPLE database. Please note, that on my PC the table
EMPLOYEE was created in the schema YF.
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®  Control Center - DB2COPY1 10l x|
Corfrol Center  Selected  Ecit iew Tools Help - T
LHEBEERE BE @
(] Object View ‘
e
¢4 Control Center FA/AID - DB2 - SAMPLE - Tables e
-2 All Systems
E‘Ii-l All Databases Mame 2 | Schema., | Table space2 | Comment2 | Index table space2 | Large data table spaces | Type2 | Cardi
B EMPMDC F IBMDB254M... T 1000
BB EMPPROJACT YF USERSPACET T 1
EEF EMP_PHOTO F LUSERSPACET T 1
""" [ Micknames (|l Fpp RESUME YF USERSPACET 7 X
B[ Cache Obie f e \yyenTORY vF IBMDB254M.. T 1
""" 3 Triggers BB IM_TRa&Y vF USERSPACET T 1 =
------ 7 Schemaz —_—— - e — - .||
4] | »
------ 7 Indexes
------ 7 Table Spac 153 of 153 items displayed A 2 ode BROIF T | Defaulview ‘|View
------ 3 Ewent Monil
...... £ Buffer Pocks | BB Table - EMPLOYEE (P Heln x
E‘D Application | §chema YF Columns
f:l User and Gi gﬁ::;s T: Key M arne Data bype Length Mullzble
[ (7] Federated T ) ) = |EMPND CHARACTER 5 Mo -
L[] YML Schen | Actions: FIRSTNME VARCHAR 12 Ma
2 Open MIDINIT CHARACTER 1 Yes
: LASTHAME VARCHAR 15 MNa
Ta GLUEn
_ WOREDEPT CHARACTER E] Yes
%o Show Related Objects FHONEND CHERACTER |4 Ye:
HIREDATE DATE 4 Yes
J | o wr Create New Table 0B CH&RECTER |8 Ye: [

Since we configure the database connection pool using dba as a user id, we’d need to fully qualify the table name:
select * from yf.employee. Accordingly, the name of the table to update should be also fully qualified.

To eliminate this annoyance, you can use DB2 Control Center and create an alias Employee in the dba schema to
point at the table Employee in the schema YF:

El@ Al D atabases

= ] SAMPLE ™ Create Alias x|
[ YFAAID - DE2 - SAMPLE
[
i Alias schema IDB.i‘-. LI
""" 7 Micknames |l Alias name IEmpIu:u_l,lee
- Cache Obje
O ] ! Object zchema IYF ﬂ
------ 7 Triggers
------ [ Schemas Object name I Employes
...... (3 Indexes Comrment I
------ 77 Table Spac -
------ [ Ewent Manil -
...... 7 Buffer Pools E ] I Cancel | Show SOL Help

7 Aanlie shiae

1 LTS N
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Now we can go to the Eclipse menu Project an perform Clean , which will start the CDB code generation and build
process. The Clean process invokes the ANT build script located under the folder daoflex.build. The only proper
outcome of this process is BUILD SUCCESSFUL. If you do not see this message, most likely you've done
something wrong or in the wrong order.

After this build, the Java DTO and data access classes where generated and deployed in our Tomcat servlet
container.

To see the Java code generated by CDB, switch to the Flex Builder perspective, click on a little triangle in the Flex
Navigator view, select the Filters option and uncheck the “gen” checkbox as shown below:

L O e e et Ty [ A e e (o

"{,}:r:l"} v|| e [ [ Sy A P
7Z & Navigator Filters
Select the filkers to apply {matching files will be hidden):
O *.dass

.JETEmitkers
O gen
D o

The generated Java code is located under the folder .daoflex-temp\gen. Re-run the Ant script to regenerate the
code. If you do not see this folder immediately, refresh your Eclipse project by pressing F5.

Technically, you do not need keep these source files as they are going to be jar'ed by CDB build process and
deployed in the lib directory of your servlet container under WEB-INF\lib in the files daoflex-runtime.jar, services-
generated.jar and services-original.jar.

On the client side, CDB has generated the EmployeeDTO.as, an ActionScript peer of the generated
EmployeeDTO.java. It's shown on the next screen shot.

Clear Data Builder also generates a number of test Flex applications, which can be used as the front end of our RIA
CRUD application.
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Java EE - RIA CRUD/flex_src,/com/Farata/dto/EmployeeDT0.as - Eclipse Platform

File Edit Source MNavigate Search Project Data Runm Window  Help

|l | ®s |

| i [#-0-Q- | |G|

rer 13 HE| ¢ ¥Y=0O

_'1] Emplovee. java (-{'“_} EmployeeDTo.as &4

E| @ RIA CRUD
: ?5 Java Resaurces: sro
El _"B corm.Farata

i l ‘B Libraries
(== hin-debug
(= build
(= dacFles build
E}- daoflesx, conf
B2 flex_libs
E| @ flex_src
= = com

=t = Farata

E| lcb' dta
{} Emiple

I = resources

ﬁ mnair, el
- Fbi
-~ html-template
B[ scripts
B test
(= ds
B rpc

E-E= com
B [Eb farata
ﬁ Emplovee_getEmplovees_ADGTesk, mxml

'H Emplovee_getEmplovees_FreeFarmTesk, mxml
i Emploves_getEmployvess_ GrlanrmTest il

Bl wehContent

(= META-INF

= (Z WEB-INF
[Eb classes
[Eb Fles:
F-( I
[Eb apenarnf

[RemoteClass (alias="com.farata.dt
[Bindahle (event="propertyChange")
public dynamic class EwmployveeDTO
{

A0 Internals

public var nulls:3tring;

A Properties

private var EMNFNO : String;

private var FIRSTHNHE 3trin
private wvar MIDINIT : String
private var LASTNALME Strin

1

[;_ Problems («é‘;_, Tasks (E Properties (-5% SErvers B4 & Data 5S¢

Server - | State

- o s -
1| |»

E] Tamcat w6.0 Server at localhost E‘p Starked

We'll use the one of the generated Flex applications called Employee getEmployees_GridTest.mxml shortly.

Add your project to Tomcat server: right click on your Tomcat Server, select Add or Remove projects, and add
the project RIA CRUD to the Configured projects panel.
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. —
=
E_l, Problems (& Tasks ﬂj Properties W Data Source Explnrer} =] Snippets] = Eunsule}

Server - | State | Skatus |
E Tomcat w6.0 Server at localbost E'@ Stopped Synchronized
& Add and Remove Projects N =] |
Add and Remove Projects =

Modify the projects that are configured on the server

= Move projects ko the right to configure them on the server

Available projects: Configured projects:

Add > |

= Remove |

Start the server by using its right-click menu.

| I
([S_L, Froblems (sz. Tasks ﬂj Fropetties (-5?& Servers 53 . (PH Data Source Explurer} [E= Snippets} =l Cu:unsu:ulew % 0

Serer = Stake Stakus

E Tomcak 6.0 Server at localhost E-— Started Synchronized

Switch to the Flex Perspective, and copy the file Employee_getEmployees_GridTest.mxml from test.rpc.com.farata
to flex_src directory, set it as a default application, right-click and run it as Flex application.
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3 http:/ /localhost:8080 /R1A_CRUD, Employee_getEmployees_GridTest.html - Microsoft Internet Explorer =10l x|

J File Edit Wew Favorites Tools Help | #
J @Back e @ e B @ @ | pSearch %Favurites ®| Bv % @. - D ﬁ [! 453
JAddress I@ httpefflocalbost : B0B0{RIA_CRUDYEmployes_getEmployess_GridTest,html j Go |JLinks 2y J & -

Empno Firstnme Midinit Phoneno Hiredate Job

aoooio CHRISTIME HAAS 3978 Sun Jan 1 00:0C PRES

aooozo MICHAEL THOMPSON 2476 Fri ©ct 10 00:00 MAMAGER
aooozo SALLY H il 1Y 47328 Tue Apr 5 00:00 MAMAGER
aoooso JoHM GEVER EFED Fri fug 17 00:00 MAMAGER
anoo&n IRWVIMG STERM Ed23 Sun Sep 14 00:0 MAMAGER
000090 EILEEN HEMDERSOM 54398 Tue Aug 15 00:0 MAMAGER

oooi00 THECQDORE SPEMNSER 0372 Mon Jun 19 00:0 MAMAGER

1
L
A
B
F
000070 EVA =} PULASKI 7831 Fri Sep 30 00100 MANAGER
W
2
G

000110 WINCEMZO LUCCHESSI 34590 Mon May 16 00: SALESREP
oo0izo SEAN C'COMMELL 2167 Sun DecS 00000 CLERK

000130 DELCRES QUINTANA 4578 Sat Jul 28 00:0C AMALYST
aoo1l4o0 HEATHER. MICHOLLS 1733 Fri Dec 15 00:00 AMALYST
aoo1iso BRUCE ADAMEON 4310 Tue Feb 12 00:C DESIGMER
aoolen ELIZABETH PIANEA 37E2 wied Qct 11 000 DESIGHER
aooizyo MASATOSHI YOSHIMURA 2520 wed Sep 15 00: DESIGHER
aooiso MARILYH SCOUTTEN 1682 Mor Jul 7 00:00 DESIGHER
aooi90 JAMES WALKER 2985 Mon Jul 26 00:0 DESIGHER

aoozoo CANID BROWHM 4501 Sun Mar 2 00:0C DESIGMER

€] pne [T T Mot

The basic RIA CRUD application is ready.

To test the database updates, modify, say the last name of an employee. After you tab out of the last name field,
the button Commit becomes enabled, and you'll be able to apply your changes to the database.

The button Fill is for data retrieval from the server side.

The Add button is for adding new data.

The button Remove becomes enabled when you select a row in the data grid.

The source code of our RIA CRUD application is available, and you can use it as a foundation of your future
project just add the required components to the code shown below.
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& Flex Development - RIA CRUD/flex_src/Employee_getEmployees_GridTest.mx=ml - Eclipse Platform R
Eile Edt Source [Navigate Search Project Data Run window Help

Iti-Hel#s-0-2%-@-|Blcvy| $]@ 8 [&- -3 -CE- - &5 [ Flex Develop.., 73 JavaEE
3 Flex Navigator 53 = O || ] Employes.java f'('_; EmplayesDT0. a5 f EmployeeDao. java fﬂ Employes_gstEmployess._ GridTest,mxml 53 =0
| =& = Source | Design
= -
EHi@ RIA CRUD = <?xml version="1.0" encoding="UTF-8"7> o
B dacflex-temp <mx:hpplication xmlns:mx="http://wuv.adohe.com/2006/mxml” creationComplete="onCreationComplete ()™ preinitialize=
EHS gen <mx:Panel title="Employee::getEmployees ()" width="sS00" height="100%">
(= bin <wx:Datasrid id="dg" dataProvider="{collection}"” editable="trus" height="100%">
B java <t : o lurnss
BB <mx: hrrayr
E---t:ga;a <xi: DataGridColumn dataField="EMPNO" headerText="Empno” editeble="trus"/>
to

<mx:DataGridColunn dataField="FIRITNHE" headerTex
<rmx:DataGridColunn dataField="MIDINIT" headerText
<rmx:DataGridColunn dataField="LASTNAME" headerText

Firstmme" editable="true"/>
idinit" editable="trus"/>
Lastname” editable="true"/>

[3] Employvestssembler java

------ [J] EmployeeDad.java

i = b <mx:DataGridColumn dataField="WORKDEFT" headerText="Workdept" editable="true"/>

5 mets <mx:DatatridColumn dataField="PHONENO" headerText="Phoneno" editshle="true"/>

SSQI‘; <m:DataGridColumn dataField="HIREDATE" headerText="Hiredate" editable="rrue" itemEditor="mx.con
el

<nix:DataGridColumn dataField="JOB" headerText="Jobh" editable="true"/>

<rx:DataGridColumn dataField="EDLEVEL" headerText="Edlevel" editable="true"/>
<rx:DataGridColumn dataField="SEX" headerText="Sex" editable="true"/>

<mx:DataGridColumn dataField="BIRTHDATE" headerText="Birthdate" editable="trus" itemEditor="mx.c
<mx:DataGridColunn dataField="SALARY" headerText="Salary" editable="trus="/>

<rx:DataGridColumn dataField="ECNUS" headerText="Bonus" editable="true"/>

<rx:DataGridColumm dataField="COMN" headerText="Comm" editable="true" />

(= settings
[#-{= bin-debug
= build

1= daoflex. build
= daoflex.conf
(= Flex_libs

E

E-2 Flex_stc <fme s Arraye

& com </rx:colunns:>
% Employee_getEmployees_GridTest.mxml DN
@ main. ol <m:ControlBar width="100%">
EHS Fabl <mx:Button label="Fill" click="fill onclick()"/»>
[#-5= html-template e s Drase o s Ll 1= T munmmm e ] & el B 1 L o am s T e £ s Lt A Tan s s L e A1 ) o A FE e o Ve A Tandmar L 45 4
B-G scrpts i il [ v
B4 sre 5 - . o
Probiems | ] Console ©3 ® : = B-ri-70
9 o TGk
> WebContnt <terminated: RLA CRUD daoflex-build xml [An Buld] CiPragram Files\Javaljrel 6.0_02ibinkjavaw.ex (Apr 25, 2008 6:45:19 PH)
[1ar] Building jar: C:)Farata)presentations|cooking\RIE CRUDY WebContent)VEE-INFY Lib\services-generated. jar A
----- .actionScriptProperties =
lar-deploy:
BT outine 52 = O ||puild:
BUTLD SUCCESSTUL
a S =
@15 e Total time: & seconds
B <> = _'31
5[ Panel (Employes::astEmployess()) {21 | D
NG ‘ Writabls ‘ Insert | 1:1 |

The server-side code is deployed under Tomcat server, and the relevant classes are located under the folder
WebContent in your project. While generating this project, CDB has added a library component.swc to the build
path. It contains the class library called theriabook created by Farata Systems. It includes a number of handy
components that enhance standard controls of Flex framework and a number of classes simplifying communication
with the database layer.

theriabook is a non-intrusive class library allows you to mix and match original Flex components with the ones that
come with Flex framework. The difference between theriabook and all other Flex frameworks is that

a) it's not a framework but a class library;

b) while other frameworks require you to add some extra code to your application, theriabook makes your
codebase smaller.

For example, the following auto-generated code from Employee_getEmployees_GridTest.mxml uses an object
DataCollection from theriabook, which is nothing else but a subclass of Flex class ArrayCollection. Look at the
code in the onCreationComplete() function below. DataCollection is a smart data-aware class that combines the
functionality of Flex ArrayCollection, RemoteObject and some functionality of the Data Management Services that
are available in LiveCycle Data Services. Just set the destination and the method to call, and call it's methods fill()
or sync(). No need to define the RemoteObject with result and fault handlers, no server-side configuration is
required.

<nx: Button label="Fill" click="fill_ondick()"/>

<nx: Button | abel =" Renove" click="coll ection.renoveltemAt (dg. sel ect edl ndex)"
enabl ed="{dg. sel ectedl ndex = -1}"/>

<nx: Button | abel =" Add" click="addltemAt (Mat h. max(0, dg. sel ect edl ndex+1)) "/>

<nx: Button | abel ="Conmmt" click="collection.sync()"
enabl ed="{col | ecti on. conmi t Requi red}"/ >

i mport com theriabook.rpc.renoting.*;
i mport comtheriabook. col | ections. Dat aCol | ecti on;
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i mport nx.collections. ArrayCol | ecti on;

i mport nx.controls.dataG i dCd asses. Dat aG i dCol umm;
i mport nx.events. Col | ecti onEvent;

i mport nx.formatters. Dat eFormatter;

i mport com farata. dto. Enpl oyeeDTQ,

[ Bi ndabl e]
public var collection:DataCollection ;
[ Bi ndabl e]
private var log : ArrayColl ection;

private function onCreati onConplete() : void {
col l ection = new DataCol |l ection();
col l ection. destination="com farata. Enpl oyee";
col |l ecti on. met hod="get Enpl oyees";
/1 get Enpl oyees_sync is the default for collection.syncMethod
log = new ArrayCol | ection();
col I ection. addEvent Li stener( Col | ecti onEvent . COLLECTI ON_CHANGE,

| ogEvent);
col l ection. addEvent Li stener("fault", |ogEvent);
fill_ondick();
}
private function fill_onCick():void {
collection.fill();
}
private function addltemAt(position:int):void {
var item Enpl oyeeDTO = new Enpl oyeeDTQ) ;
collection.addltemAt (item position);
dg. sel ect edl ndex = position;
}
private function | ogEvent(evt: Event):void {
if (evt.type=="fault") {
| ogger.error(evt["fault"]["faultString"]);
} else {
if (evt.type=="collectionChange") {
| ogger. debug(evt["type"] + " " + evt["kind"]);
} else {
| ogger. debug(evt["type"]);
}
}
}

Even though this code was auto-generated, nothing stops you from modifying it to your liking. CDB and theriabook

library gives your project a jump start and the resulting code base is small — the
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Employee_getEmployees_GridTest.mxml is only about 90 lines of code, which includes 10 empty lines and the
code for logging!

The other freebee that CDB gives you is an automated ANT process of building and deploying your project both on
the client and the server. You do not need to worry about creating compatible Java and ActionSript DTO objects. If
the structure of the result set of the server side data is changing, just change the SQL statement in your Java
abstract class and re-run the daoflex-build.xml.

3.1.1 The abstract Java class

The abstract Java class that we used in our sample application:

package com.farata;
import java.util.List;

/**
* @daoflex:webservice pool=jdbc/db2_sample
*/
public abstract class Employee {
/**
* @daoflex:sql
* pool=jdbc/db2_sample
sql=::select * from yf.EMPLOYEE

.t.ransferType:EmployeeDTO[]
keyColumns=EMPNO
* updateTable=yf. EMPLOYEE
*/
public abstract List getEmployees();

}

E o

A large portion of this small Java class consists of comments with tags, which can be automatically created
using the hot keys. For example, you can generate a class comment by pressing CTRL + G, O.

To generate comments for a method, use CTRL + G, S. Press CTRL+G to display the list of all available hot
keys, which will be explained a little later in this document.

The snippet tags can annotate either entire Java class or a method. Here’s a brief explanation of the tags
that CDB understands.

@daoflex:webservice means that this class will be used for accessing the database and can be used from
a Flex project.

The pool parameter refers to the database connection pool that should be used with the selected database
profile.

@daoflex:sgl means that this method will run SQL statements, which in our case is an SQL query defined
between the double colons sql =:: select * from enpl oyee

*

Double colons are used are used as the code block delimiters, similar to open/close parenthesis.

Our method getEmployees() has three parameters: transferType, keyColumns and updateTable.

transferType defines the type of the result returned by your query. You do not have to manually define Java
and ActionScript EmployeeDTO classes as they will be generated based on the structure of your database

query.
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keyColumns defines a unique key(s) of the database table you use.

updateTable indicates that you are using a query of the type sync and it includes the name of the table to be
updated.

updatableColumns designates the columns that should participate in generated UDPATE and INSERT
statements. Not specifying updatableColumns is the same as explicitly listing all columns of the result set.

If you've selected the option Build Automatically, all required CDB files will be generated each time you
modify and save your code. You can also select the option Build to perform manual build of the project. After
the build is complete, the directory .generated/java/com/Farata/examples will contain the class
ExampleDAO.java. This class extends and implements all declared methods of the abstract class Example.

Selecting the Eclipse menu Project | Clean also starts the Ant build process.

In this sample application, we did not select the MyFlex facet CDB Example Project. If we did, we’'d have an
automatically generated example (you would not even need to define the abstract class) by trhe plugin
com.farata.daoflex.examples that comes with CDB. This plugin has the source codes for all required examples
and SQL scripts that create and populate required database tables. During generation of the test example, all
required files will be automatically copied into your project’s directory. But if you'd like to see the content of these
files without generating example projects, you can find all SQL scripts in the directory
<your_eclipse_directory>/plugins/com.farata.daoflex.examples_.../examples/sql/scripts.

¥ MySQL Query Browser. - Connection: Example [/ test

File Edit Wiew CQuery 3Script Tools  Window  My3QL Enterprise Help

< % - Q06 W

Unda Load Search Continue Step Execute
© Script 1 Schemata
1(-- MyZ0L Adminisétratcer dump 1.4 ~ «.i
2|__
3f-- » exannple
g -- faprver wversion .0 2Z-community-nk b farata_myflexarg
6 » infarmation_schema
. 7|/*140101 SET @0LD CHARACTER SET CLIENT=RRCHARACTER SET CLIEH b myflex
. 9|/*140101 SET @OLD CHARACTER SET RESULTES=@ACHARACTER SET RESU b ] mpsql
L Ols*140101 SET EOLD_COLLATION COMMNECTION=@ACOLLATION CONNECTIO - test
. 0 s*140101 SET NAMES utfs */; ,
1 b department
. 12|/*140014 SET EOLD UNIQUE CHECKS=@RUNIQUE CHECKES, UNIQUE CHEC » ] employes
L 13|s*140014 SET EBOLD FOREIGN _KEY CHECHES=E@RFOREIGN KEEY_ CHECES, F ._ simple_arder
L 14|s*140101 SET ROLD SQL MODE=@@sSQL MODE, 5QL MODE='MO AUTO WAL —_ . - N
15 - - - - - - 2 zimple_order_item
16 W fn_get_employes_count: int11]
17| -- » 73 sp_get_employes
18-- create schema test
19]--
il
. 21 CREATE DATABASE /*1232317 IF NOT EXISTE*/ test;
L "2 |USE test;

The auto-generated example project includes the classes Employee, Order and StoredProcedures, which
have the new code sections that did not exist in the project described in the previous section. You'll see
the use of stored procedures, functions and an SQL Call Back. Let’s take a closer look at these sections.
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3.1.2 Stored Procedures

With CDB, you can use stored procedures and functions. You can specify the name of the stored
procedure in the parameter procedure of the @daoflex:sql annotation. To pass argument values to a
stored procedure, use the annotation @daoflex:param specifying the name and the value. Besides these
two changes, it works as a regular SQL request. Just look at the method getEmployee() of the class
StoredProcedures:

/**

* @laof | ex: sql

* pool =j dbc/ t est

* pr ocedur e=sp_get _enpl oyee

* t ransf er Type=Enpl oyeePr ocDT( ]
* @laof | ex: param

* nane=enpl d

* val ue=105

*/

public abstract List getEnployee(int enpld);

3.1.3 Functions

Stored functions are called simularly to stored procedures, but you use the parameter function instead of
procedure. Let’'s assume that you have the MySQL function defined like this:

CREATE FUNCTI ON fn_get _enpl oyee_count () RETURNS i nt
BEG N
declare result int;
sel ect count(enp_id) into result from enpl oyee;
return result;
END

Then you can use the following annotation in you CDB class:

| *%
* @laof | ex: sql

* function = fn_get_enpl oyee_count

*/

public abstract Object getEnpl oyeeCount();

As a result Java will be returning java.util. Map with the key outputParaml containing the return value of the
function. On the Flex/ActionScript side, you would obtain the result as ActionScript Object, containing
outputParam1 as the property (you'll get the object while processing mx.rpc.events.ResultEvent).
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3.1.4 SQL Callback

The SQL callback parameter is your key to yet another convenient feature of CDB that allows you to modify
the request even after it was called. Let's look at the method searchEmployees() of the class Employee.

| *%
* @laof | ex: sql

* sqgl=:: select * from enpl oyee

*

* transfer Type=Enpl oyeeDT( ]

* updat eTabl e=enpl oyee

*  keyCol utms=enp_id

* tag=sql Cal | back: nodi f yGet Enpl oyeeSQL

*/

public abstract List searchEnpl oyees(Map context);

protected String nodi fyGet Enpl oyeeSQ.(Map context, String sql) {
/1 \What ever you feel like doing with the SQ
String whereC ause = (String)context.get("where");
if (whereCause !'= null) {
return sql + " WHERE " + whered ause;
} else {

return sql;

}

The tag=sqglCallback:modifyGetEmployeeSQL parameter ionstructs CDB to call the method
modifyGetEmployeeSQL right before execution of the SQL request. This method has to have the same
argument list as the searchEmployees() plus one more additional argument of type String, which will
contain the SQL query specified in the annotation of the method searchEmployees(). In our example, this
string will contain select * from employee. The method modifyGetEmployeeSQL has to return the final
String of the SQL request that will be executed against your database.

In other words, the method modifyGetEmployeeSQL() allows you to change the original request. In this
example, a new condition that is specified in the context parameter will be added to the request.

As a reminder, when you remote to the Java method searchEmployees(Map context) from the
ActionsScript , Java Map corresponds to the regular ActionScript Object that you would pass as the single
parameter of the remote invocation. In our case, you may do it the following way:

renot eChj ect . sear chEnpl oyees({where: "l ast Nane |ike S%});

3.2 Transaction Processing with Clear Data Builder
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CDB supports transaction processing: your user can modify the data coming from multiple destinations and
CDB provides an APIs that can ensure that all changes are applied as a single unit of work, aka transaction.

Most often then not, synchronizing client data with the server can not be confined to one database table or, in
general, to one source of data. Take the simple case: customers place orders, each order can have several
items with their own price, quantity etc. Consider this table:

create table sinple_order_item
order _id char(32) not null,

itemid char(32) not null,

product _nane varchar(32) not null,
quantity int(11) default '1' not null)

The order, as a whole, has its own attributes, such as address and date:

create table sinple_order(
order _id char(32) PRI MARY KEY not null,
customer _first_nane varchar(32) not null,
customer _| ast _nane varchar (32) not nul |,
order _date datetinme default '0000-00-00 00:00: 00" not null,
address varchar(64) not null)

Once the order is placed, customer may update it. Customer will expect that order creation as well as order
updates follow the transaction or ‘unit of work’ paradigm: it can be completed only entirely, partial update will
not happen.

How can we implement trasactions in RIA? One thing is certain: BEGIN and COMMIT (or ROLLBACK)
should happen on the server. If our Java DAO is being invoked via DataServices adapter the BEGIN has
already happened. For Flex Remoting scenario, we should handle transactions ourselves

3.2.1 BatchGateway destination and BatchService API

When you create a CDB project, it ensures the accessability of the remoting destination called
BatchGateway that allows you to pass to the Java the sequence of BatchMember instances — each a triad of
destination name, methodName and method arguments array. To facilitate your work with BatchGateway
you should use ActionScript class com.theriabook.remoting.BatchService, located in theriabook_daoflex.swc
library. This library automatically added to the target Flex project during the CDB project configuration.

Suppose we have two collections - orders and orderltems. (DataCollection used below is a descendant from
ArrayCollection and is included in theriabook_daoflex.swc. Most importantly, DataCollection has methods
fill() and sync() and properties destination and method):

orders = new DataCol | ection();

orders. destinati on="Order";
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orders. net hod="get Or ders";
orderltens = new DataCol |l ection();
orderltens. destination="Oder";

orderltens. met hod="get Orderltens”;

Once collections are created, we register them with the BatchService specifying referential integrity priorities
along the way. Priorities — in this case 0 and 1 — define order of operations. In our scenario, if there are
records to be deleted from both collections than records from orderltems will be deleted first. Vice versa, new
records will be inserted into order first:

bat chServi ce = new Bat chServi ce();
bat chSer vi ce. addEvent Li st ener (Faul t Event . FAULT, onConmit Faul t);
bat chServi ce. regi sterCol | ecti on(orders, 0);

bat chServi ce.regi sterCol | ecti on(orderltens, 1);

When it's time to synchronize - perhaps when the user clicks on the “Save” button - we ask BatchService to
make the batch and send it to BatchGateway:

var batch: Array = batchServi ce. bat chRegi st eredCol | ecti ons();
bat chSer vi ce. sendBat ch( bat ch) ;

3.2.2 A Sample MXML Application — OrderEntryDemo

Let's look at the sample code from the OrderEntryDemo application, which allows transactional data entry
into tables simle_order and simple_order_item. The application is composed of two panels: OrdersPanel and
OrderltemsPanel with controller class — OrderManager, as shown in the listing below:

<?xm version="1. 0" encodi ng="UTF-8"?>
<!--OrderEntryDeno. mnxm -->
<nx: Appl i cati on
xm ns: mx="http://ww. adobe. com’ 2006/ nxni "
xm ns="*"
>
<Or der Manager id="order Manager" />
<nx: Cont r ol Bar >
<nx:Button label="Fill" «click="orderManager.fill Oders()" />

<nx: Button | abel ="Commit" click="orderManager.commt()"
enabl ed="{or der Manager. conm t Requi red}" />

</ mx: Cont r ol Bar >

<nx: VD vi dedBox >
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<OrdersPanel id="master" />
<OrderltensPanel id="detail" w dth="100% />
</ nx: VDi vi dedBox>

</ mx: Appl i cati on>

3.2.3 The Clear Data Builder class for OrderEntryDemo

The source CDB Java class is listed below. It assumes that the name of the datasource is jdbc/theriabook:
package com t heri abook. dat asour ce;

i mport java.util.List;

/**

* @laof | ex: webservi ce
* pool =j dbc/ t heri abook
*/

public abstract class Oder {
| **
* @laof | ex: sql
* sql =::
sel ect order_id, custonmer _first _name firstNane,
custoner | ast _nane | ast Narme, order _date, address
from sinple_order

* transfer Type=Order DT( ]
* keyCol ums=order _id

* updat eTabl e=si npl e_or der
*/

public abstract List getOrders();

/**

* @laof | ex: sql
* sql =sel ect * from sinpl e_order_item WHERE ORDER | D=: orderld
* transfer Type=Orderl tenDT( ]
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* updat eTabl e=si npl e_order _item
* keyCol ums=order __id,item.id, product _nane
*/

public abstract List getOrderltens(String orderld);

3.2.4 OrderEntryDemo: OrdersPanel (Master)

The top panel of the application — OrdersPanel — binds its DataGrid to the collection, a private variable of the
component:

<nx: DataGid i d="dg" dataProvider="{collection}" ./[>

Importantly, this variable, upon execution of onCreationComplete(), carries a reference to bindable collection
orders hosted by OrderManager. In other words, the DataGrid of orders is serving as a pure view or orders
collection from OrderManager:

private function onCreationConplete() : void {
order Manager = Application. application. order Manager;

col l ection = order Manager. orders;

Buttons “Add” and “Remove” delegate their work to orderManager in the clean MVC style:

private function onAdd(position:int):void {
or der Manager . addOr der (posi ti on);

dg. sel ect edl ndex = position;

}

private function onRenove(position:int):void {

or der Manager . removeQOr der (posi tion);

Finally, whenever user is changing the row selection, we communicate to OrderManager the orderld that has
been selected:

<nx: DataGid i d="dg" dataProvider="{collection}"
change="or der Manager . or der | d=dg. sel ect edl t em ORDER_| D" >

The complete code of OrdersPanel is presented below:
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<?xm version="1.0" encodi ng="UTF-8"?>
<l-- OdersPanel .mxm -->
<nx: Panel title="COrders"
xm ns: nx="http://ww. adobe. com 2006/ mxm "
creati onConpl et e="onCreati onConpl ete()">

<nx: DataGi d id="dg" dataProvider="{collection}" editable="true" height="100%
change="or der Manager . or der | d=dg. sel ect edl t em ORDER_| D' >
<nx: col ums>

<nx: Array>
<nx: Dat aG i dCol unm dat aFi el d="ORDER | D' header Text="Order [d" />
<nx: Dat aG i dCol utm dat aFi el d="FI RSTNAME" header Text ="Fi rst Name" />
<nx: Dat aG i dCol utm dat aFi el d="LASTNAVME" header Text ="Last Nane" />
<nx: Dat aG i dCol utm dat aFi el d=" ADDRESS" header Text =" Address" />

<nk: Dat aG i dCol um dat aFi el d="ORDER _DATE" header Text =" Order Date"
i tenEdi tor="nx.control s. Dat eFi el d" edi t or Dat aFi el d="sel ect edDat e"/ >

</ nx: Array>
</ nx: col utms>
</ nx: Dat aGi d>
<nx: Control Bar w dt h="100% >

<nx: Button | abel ="Renove" click="onRenove(dg. sel ect edl ndex) "
enabl ed="{dg. sel ectedl ndex = -1}"/>

<nx: Button | abel =" Add" click="onAdd( Mat h. max(0, dg. sel ect edl ndex+1)); "/>
<nx: Label text="Deleted: {collection.deletedCount}"/>
<nx: Label text="Mdified: {collection.nodifiedCount}"/>

</ nx: Cont r ol Bar >

<nx: Scri pt >

<! [ CDATA[

i mport nx.core. Application;

i mport comtheriabook. col | ections. Dat aCol | ecti on;

[ Bi ndabl e]
private var collection: DataCol |l ecti on;

private var orderManager: Or der Manager ;
private function onCreati onConplete() : void {

order Manager = Application. application. order Manager;

col l ecti on = order Manager. orders;
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private function onAdd(position:int):void {
or der Manager . addCOr der (posi tion);

dg. sel ect edl ndex = position;

}

private function onRenove(position:int):void {

or der Manager . removeOr der (posi tion);

11>
</ mx: Scri pt >

</ nx: Panel >

3.2.5 OrderEntryDemo: OrdersltemsPanel (Detail)

The bottom panel of the application — OrderltemsPanel — populates its DataGrid with data from bindable
collection orderltems, hosted by OrderManager:

<nx: DataGid i d="dg" dataProvider="{collection}" editabl e="true" hei ght="100%
el >

[ Bi ndabl e] pri vate var coll ection: DataCol |l ection ;

[ Bi ndabl e] pri vate var order Manager: Or der Manager ;

private function onCreati onConplete() : void {
order Manager = Application. application. order Manager;

col l ecti on = order Manager. orderltens;
Similar to OrdersPanel, buttons “Add” and “Remove” delegate their work to OrderManager:
private function onAdd(position:int):void {

or der Manager . addOr der | t en( posi ti on);

dg. sel ect edl ndex = position;

private function onRenove(position:int):void {

or der Manager . renoveOrder |l tem(position);

The complete code of OrderltemsPanel is presented below:
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<?xm version="1.0" encodi ng="utf-8"?>
<l-- OderltensPanel . mxm -->
<nx: Panel title="Orderltens”
xm ns: nx="http://ww. adobe. com 2006/ nmxm "
creati onConpl et e="onCreati onConplete()" >
<nx: DataGid i d="dg" dataProvider="{collection}" editabl e="true" hei ght="100% >
<nx: col ums>
<nx: Array>
<nk: Dat aG i dCol unm dat aFi el d="CRDER | D' header Text="Order 1d" />
<nx: Dat aG i dCol um dat aFi el d="I TEM I D' header Text="Item 1 d" />
<nk: Dat aG i dCol unm dat aFi el d=" PRODUCT_NAME" header Text =" Product" />
<nx: Dat a& i dCol utm dat aFi el d="QUANTI TY" header Text =" Quantity" />
</ nx: Array>
</ nx: col utms>
</ nx: Dat aGi d>
<nx: Control Bar w dt h="100% >

<nx: Button | abel =" Renmove" click="onRenove(dg. sel ect edl ndex);"
enabl ed="{dg. sel ectedl ndex = -1}"/>

<nx: Button | abel =" Add" cli ck="onAdd( Mat h. max(0, dg. sel ectedl ndex + 1)); "
enabl ed="{or der Manager . orderld! =nul [ }"/>

<nx: Label text="Deleted: {collection.deletedCount}"/>
<nx: Label text="Modified: {collection.nodifiedCount}"/>
</ nx: Cont r ol Bar >
<nx: Scri pt >
<! [ CDATA]
i mport nx.core. Application;

i mport comtheriabook. col | ections. Dat aCol | ecti on;

[ Bi ndabl e] pri vate var coll ection: DataCol |l ection ;

[ Bi ndabl e] pri vate var order Manager: Or der Manager ;

private function onCreationConplete() : void {
order Manager = Application. application. order Manager;
col l ecti on = order Manager. orderltens;

}

private function onAdd(position:int):void {
or der Manager . addOr der | t em( posi tion);

dg. sel ect edl ndex = position;
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private function onRenove(position:int):void {

or der Manager . renmoveOrder |t en{ position);

11>
</ nx: Scri pt >

</ nx: Panel >

3.2.6 OrderEntryDemo: OrderManager

The OrderManager class is central to the application. It encapsulates orders and orderltems collections along
with the methods that manipulate these collections.The most important here are the methods that populate
collections and communicate the changes to the server. Populating is rather trivial, we delegate to the fill()
method of appropriate collection:

orders.fill();

orderltens.fill (orderld);

To send changed to the server in one, transactional, batch we use the BatchService:

bat chServi ce = new Bat chServi ce();
bat chSer vi ce. addEvent Li st ener (Faul t Event . FAULT, onConmit Faul t);

bat chServi ce. regi sterCol | ecti on(orders, 0);

bat chServi ce.regi sterCol |l ecti on(orderltens, 1);

var batch: Array = bat chServi ce. bat chRegi st eredCol | ecti ons();
bat chSer vi ce. sendBat ch( bat ch) ;

How do you determine that changes are pending on a DataCollection? You can use bindable
commitRequired property. What if you have several DataCollections? Please notice a technique we used to
determine if anything needs to be saved on at least one of the DataCollections:

[ Bi ndabl e] publ i ¢ var conm t Requi r ed: Bool ean;

orders. addEvent Li st ener (

Pr opert yChangeEvent . PROPERTY_CHANGE, onPropertyChange
);
orderltens. addEvent Li st ener (

Pr opert yChangeEvent . PROPERTY_CHANGE, onPropertyChange

)
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public function onPropertyChange(event: PropertyChangeEvent):void {
if (event.property == "commtRequired") {
commitRequired = (
orders.conmtRequired || orderltens.conm tRequired

)

The complete code of the OrderManager class is presented below:

/1 Order Manager . as
package
{
i mport flash. events. Event D spat cher;
i mport nx.events. PropertyChangeEvent;
i mport nx.rpc.events. Faul t Event;
i mport nx.controls.Aert;
i mport comtheriabook. col | ections. Dat aCol | ecti on;
i nport com t heri abook. dat asour ce. dt o. Or der DTO
i mport comtheriabook. dat asour ce. dt 0. O der|tenDTQ

i mport com theriabook. renoting. Bat chServi ce;

public class O der Manager
{

[ Bi ndabl e] publ i c var orders: DataCol |l ection ;
[ Bi ndabl e] public var orderltens: DataCol |l ection ;

[ Bi ndabl e] publ i ¢ var conm t Requi r ed: Bool ean;

private var _orderld: String;

[ Bi ndabl e]

public function set orderld(newOrderld: String):void {
_orderld = newOrderld;
fillOrderltens(newCrderld);

}
public function get orderld():String {
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return _orderld,;

public var batchService: Bat chServi ce;
public function O der Manager (){
orders = new DataCol | ection();
orders. destination="Oder";
orders. net hod="get Or ders";
orderltens = new DataCol |l ection();
orderltens. destination="Oder";
orderltens. met hod="get Orderltens”;
bat chServi ce = new Bat chServi ce();
bat chSer vi ce. addEvent Li st ener (Faul t Event . FAULT, onCommi t Faul t);

bat chServi ce. regi sterCol | ecti on(orders, 0);

bat chServi ce.regi sterCol | ecti on(orderltens, 1);

orders. addEvent Li st ener ( Proper t yChangeEvent . PROPERTY_CHANGE,
onPr opert yChange) ;

orderltens. addEvent Li st ener ( Propert yChangeEvent . PROPERTY_CHANGE,
onPr opert yChange) ;

}

public function onPropertyChange(event: PropertyChangeEvent):void {
if (event.property == "commitRequired") {

commi t Requi red = (orders.conmitRequired ||
orderltens. comm t Requi red);

}

}
public function fillOrders():void {

orders.fill();

public function fillOrderltens(orderld: String):void {
orderltens.fill (orderld);

public function conmt():void {
var batch: Array = bat chServi ce. bat chRegi st eredCol | ecti ons();
bat chSer vi ce. sendBat ch( bat ch) ;
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public function onComnitFault(event: Object):void {

Alert.showevent.fault.faultString , "Error");

public function addOrder (position:int): O derDTO {
var item Order DTO = new Order DTQ() ;
i tem ORDER_DATE = new Date();
orders. addltemAt (item position);
orderltens. removeAl | ();
orderltens.resetState(); // W do not want deletes, don't we?
return item
}
public function removeOrder(position:int):void {
orderltens. removeA | ();
orders.renovel t emAt (position);
commit();
}
public function addOrderltem (position:int): O derltenDTO {
var item OderltenDTO = new OrderltenDTQ();
item ORDER I D = orderld;
i tem QUANTI TY 1;
orderltens. addl temAt (item position);

return item

}

public function renoveOrderltenm(position:int):void {

orderltens. renovel t emAt (position);

3.3 Clear Data Builder Annotations

This section includes samples of CDB annotations. Technically, you may mix annotated and not annotated
classes in one project, although you may want to avoid it for design considerations. If a Java class is not
annotated, it's not considered a CDB class. Note: CDB produces two JARs in the lib folder of the
WebApplication: a JAR with the original classes included in CDB project and a JAR with generated classes,
While all Java classes, whether annotated or not, will be included in the first JAR, only annotated classes
may - depending on the annotation - produce the output for the second one.
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3.3.1 Convert-to-ActionScript Annotation

This annotation tells CDB that public properties of the annotated Java class should be translated into public
properties of the ActionScript class located in the target Flex project under the same package structure. In
other words, this annotation is used to demarcate DTO (Data Transfer Object) classes.

EXAMPLE:

package com f 0o. proj ect;

/**

* @laof | ex: actionscri pt
*/
public class MyVval ue(bject {

DESCRIPTION:

CDB will create/update ActionScript class com.foo.project.MyValueObiject in the Flex project, which has been
declared as target Flex Project during the CDB “Configure Build” step. A later change in the original file will
be causing regeneration of the ActionScript class.

3.3.2 Define-DataSource Annotation

This annotation defined the JNDI name of the data source that will be harcoded in the generated Java class.
Unless overridden on the method level, this data source will apply for all DAO methods in the class.

EXAMPLE:
package com f oo. proj ect;

/**

* @laof | ex: webservi ce
* pool =j dbc/ t heri abook
*/

public abstract class Enpl oyee {

DESCRIPTION:

The name ‘jdbc/theriabook’ will be treated as JNDI data source name for each annotated method of the
class.

USAGE:
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Use Clear Data Builder > Configure Build to setup datasource jdbc/theriabook prior to running Clear Data
Builder > Build command.

3.3.3 Update Annotation

This annotation is used to execute the single SQL update and return integer result of the operation. Note that
such update may be part of the transaction if you use BatchService (see Transaction Processing With Clear
Data Builder).

EXAMPLE

package com f 0o. proj ect;
/**
* @laof | ex: webservi ce pool =j dbc/t heri abook
*/

public abstract class Enpl oyee {

/** @aof | ex: sql

* sqgl =updat e enpl oyee set sal ary=salary*1.1 where start_date > :startDate
* pool =j dbc/ di f f er ent dat asour ce

*/
public int raiseEnpl oyeeSal ary(java.util.Date startDate);

DESCRIPTION

Java class created by CDB will contain public method raiseEmployeeSalary(). The method will be ‘returning’
to ActionScript the actual result of the updated records. Also, this method overrides the value of the
datasource to be jdbc/differentdatasource.

USAGE

After CDB build, you may access the method via mx:RemoteObject against Flex Remoting destination
com.foo.project.Employee.
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3.3.4 Insert Annotation

This annotation is used to execute the single SQL insert and return integer result of the operation. Note that
such insert may be part of the transaction if you use BatchService (see Transaction Processing With Clear
Data Builder).

EXAMPLE

package com f 0o. proj ect;

/**
* @laof | ex: webservi ce pool =j dbc/t heri abook
*/

public abstract class Enpl oyee {

/** @aof | ex: sql

* sgl =insert into enpl oyee (enp_id, enp_Ilname, enp_fnane) val ues
(:empld, :INanme, :fName)

*/
public int addEnpl oyee(int enpld, String | Nane, String fName);

DESCRIPTION

Java class created by CDB will contain public method addEmployee(). The method will be 'returning’ to
ActionScript the actual result of the inserted records.

USAGE

After CDB build, you may access the method via mx:RemoteObject against Flex Remoting destination
com.foo.project.Employee
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3.3.5 Delete Annotation

This annotation is used to execute the single SQL deletee and return integer result of the operation. Note
that such delete may be part of the transaction if you use BatchService ((see Transaction Processing With
Clear Data Builder).

Example

package com f 0o. proj ect;

/**

* @laof | ex: webservi ce pool =j dbc/ t heri abook
*/

public abstract class Enpl oyee {

/** @aof | ex: sql
* sql =del ete from enpl oyee where end_date < :endDate
*/
public int del eteEnpl oyee(java.util.Date endDate);

Description

Java class created by CDB will contain public method deletedEmployee(). The method will be ‘returning’ to
ActionScript the actual result of the deleted records.

Usage

After the CDB build is complete, you may access the method via mx:RemoteObject against Flex Remoting
destination com.foo.project.Employee
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3.3.6 Singleton Select Annotation

This annotation is used to execute the singleton SQL select and return ActionScript Object. The simplest way
to give meaningful names to the fields of the ActionScript Object is by using SQL aliases.

EXAMPLE

package com f 0o. proj ect;

/**

* @laof | ex: webservi ce pool =j dbc/ t heri abook
*/

public abstract class Enpl oyee {

/**

* @laof | ex: sql

* sqgl =sel ect count(*) EMPLOYEE COUNT, avg(sal ary) SALARY_AVG from enpl oyee
*/

public abstract Object getEnpl oyeeMetrics();

DESCRIPTION

CDB will build Java class with public method getEmployeeMetrics(), 'returning’ private Java
class/ActionScript Object with fields EMPLOYEE_COUNT, SALARY.

USAGE

Once you run CDB build, you may invoke getEmployeeMetrics() via mx:RemoteObject, using Flex Remoting
destination com.foo.project.Employee.
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3.3.7 Stored Function Annotation

This annotation is used to execute the stored function SQL select and return ActionScript Object. The
simplest way to give meaningful names to the fields of the ActionScript Object is by using SQL aliases.

EXAMPLE

/**

* @laof | ex: sql

* function = fn_get_enpl oyee_count

*/

public abstract Object getEnpl oyeeCount();

DESCRIPTION

As a result Java will be returning java.util. Map with the key outputParaml containing the return value of the
function. On the Flex/ActionScript side, you would obtain the result as ActionScript Object, containing
outputParam1 as the property (you'll get the object while processing mx.rpc.events.ResultEvent).

USAGE

Once you run CDB build, you may invoke getEmployeeMetrics() via mx:RemoteObject, using Flex Remoting
destination com.foo.project.Employee.

3.3.8 SQL Fill Annotation

This annotation is used to execute the SQL select returning result set contaning multiple rows of data.
EXAMPLE

package com f 0o. proj ect;

/**

* @laof | ex: webservi ce pool = dbc/t heri abook
*/

public abstract class Enpl oyee {

/**
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* @laof | ex: sql

* sgl=:: select * fromenployee where start_date < :startDate or
start _date=:startDate

*

* transfer Type=Enpl oyeeDT( ]

*  keyCol utms=enp_id

*/

public abstract List getEnployees(Date startDate);

DESCRIPTION

CDB will build Java class with public method getEmployees(), ‘returning'
java.util.List/mx.collections.ArrayCollection of EmployeeDTO instances.

CDB will create - both in Java and ActionScript — class com.foo.project.dto.EmployeeDTO with properties
reflecting columns of the result set returned by SELECT query.

To deduct and describe the anticipated result set (properties of the EmployeeDTO) CDB connects to the
database and performs real SQL select using the value of host arguments (startDate) as per the annotation
(see example of how to define parameters in Stored Procedure Fill Annotation below) All non-specified
arguments default to 'null'.

Note: Clear Data Builder will use ‘'emp_id" as identity field while configuring FLEX DMS destination

USAGE

1.0nce you run CDB build, you may invoke getNewEmployees() via mx:RemoteObject, using Flex Remoting
destination com.foo.project.Employee.

2.In particular, you may use com.theriabook.collections.DataCollection from theriabook_daoflex.swc library
(that “Configure Clear Data Builder Build” automatically adds to the target Flex project).

This is the sample ActionScript to retrieve the data into DataCollection->ArrayCollection:
i mport comtheriabook. col |l ections. Dat aCol | ecti on;

var coll ection: DataCol | ecti on = new Dat aCol | ection();

col l ection.destination = 'com foo. proj ect. Enpl oyee';

col I ection. met hod = ' get Enpl oyees' ;

col l ection. addEvent Li stener('result', onResult); //optional

col l ection. addEvent Li stener (' fault', onFault); //optional
collection.fill(new Date(1,1,1981));

3. Alternatively, you may apply mx:DataService (sync-method will not be available). In this case the name of
the destination will be com.foo.project.Employee_getEmployees.
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3.3.9 Stored Procedure Fill Annotation

This annotation is used to execute the stored procedure returning result set contaning multiple rows of data.

EXAMPLE:

package com f 0o. proj ect;
/**
* @laof | ex: webservi ce pool =j dbc/ t heri abook
*/

public abstract class Enpl oyee {

| *%
* @laof | ex: sql

* procedure = sp_get_enpl oyee
* transfer Type=Enpl oyeeDT( ]

* @laof | ex: param

* nane=dept | d
* val ue=100
*/

public abstract List getDepartnment Enpl oyeesProc(int deptld);

DESCRIPTION:

CDB will build Java class with public method getDepartmentEmployeesProc(), 'returning'
java.util.List/mx.collections.ArrayCollection of EmployeeDTO instances.

CDB will create - both in Java and ActionScript - class com.foo.project.dto.EmployeeDTO with properties
reflecting columns of the result set returned by stored procedure sp_get_employee.

Important is the value of the input parameter 'deptld’ — 100. A stored procedure can return different result
sets. To deduct and describe the result set that will be produced during the subsequent run-time call CDB
connects to the database and performs real invokation of the stored procedure using the parameters as per
the annotation.

All non-specified arguments default to 'null'.

USAGE:

1. Once you run CDB build, you may invoke getDepartmentEmployeesProc() via mx:RemoteObject, using
Flex Remoting destination com.foo.project.Employee
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2. In particular, you may use com.theriabook.collections.DataCollection from theriabook_daoflex.swc library

(that “Configure Clear Data Builder Build” automatically adds to the target Flex project).

This is the sample ActionScript to retrieve the data into DataCollection->ArrayCollection:

i mport comtheriabook. col | ecti ons. Dat aCol | ecti on;

var collection: DataCol |l ecti on = new Dat aCol | ection();

col l ection.destination = 'comfoo. project. Enpl oyee';

col l ection. met hod = ' get Depart nent Enpl oyeesProc' ;

col l ection. addEvent Li stener('result', onResult); //optional
col l ection. addEvent Li stener('fault', onFault); //optional
collection.fill (200);

3. Alternatively, you may apply mx:DataService (sync-method will not be available). In this case the name of

the destination will be com.foo.project.Employee_getDepartmentEmployeesProc.
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3.3.10 SQL Sync Annotation

This annotation, similarly to SQL Fill Annotation can be used to execute the SQL select returning result set
contaning multiple rows of data. Most important distinction is that this annotation also support the
synchronization of the table participating in select with the changes made by the interactive user. Such
changes: inserts of the new rows, update of the old ones, deletes — all all done as one transaction. You can
also make the SQL Sync a part of the bigger transaction, using BatchService (see section 4.6)

EXAMPLE

package com f 0o. proj ect;
/**
* @laof | ex: webservi ce pool =j dbc/t heri abook
*/

public abstract class Enpl oyee {

/**
* @laof | ex: sql
* sgl=:: sel ect * from enpl oyee

* where start _date < :startDate or start _date=:startDate

* transfer Type=Enpl oyeeDT( ]

*  keyCol utms=enp_id

* updat eTabl e=enpl oyee

* updat abl eCol ums=phone, sal ary

*/

public abstract List getEnployees(Date startDate);

DESCRIPTION

CDB will build Java class with public method getEmployees(), ‘returning'
java.util.List/mx.collections.ArrayCollection of EmployeeDTO instances.

CDB will create - both in Java and ActionScript — class com.foo.project.dto.EmployeeDTO with properties
reflecting columns of the result set returned by SELECT query.

The Java class will also expose method getEmployees_sync(), which accepts List of objects implementing
flex.data.ChangeObiject interface.

The (generated) method getEmployee() will use table employee as per select statement to populate
collection passed down to ActionScript. The generated method getEmployee_sync() will apply modification
using 'emp_id' as the key in the generated SQL/JDBC. Not all columns will participate in update and insert
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operations: as per explicit updatableColumns only '‘phone’ and 'salary’ , as well as key — ‘emp_id’ - will be
updated/inserted.
If your select is joining more then one table, you can update — via sync() - only one.

Note: CDB will use 'emp_id" as identity field while configuring FLEX DMS destination.

USAGE

1. Once you run CDB build, you may invoke getEmployees() via mx:RemoteObject, using Flex Remoting
destination com.foo.project.Employee

2. In particular, you may use com.theriabook.collections.DataCollection from theriabook_daoflex.swc library
(that “Configure Clear Data Builder Build” automatically adds to the target Flex project).

This is the sample ActionScript to retrieve the data into DataCollection->ArrayCollection:

i mport comtheriabook. col | ecti ons. Dat aCol | ecti on;

var coll ection: DataCol |l ecti on = new Dat aCol | ection();

col l ection.destination = 'com foo. proj ect. Enpl oyee';

col l ection. met hod = ' get Enpl oyees' ;

col l ection. addEvent Li stener('result', onResult); //optional

col l ection. addEvent Li stener('fault', onFault); //optional

collection.fill(new Date(1,1,1981));

This is the sanple ActionScript to sync the DataCollection up to the database:

col l ection.sync();

3. Alternatively, you may apply mx:DataService (both fill- and sync- methods will be available). In this case
the name of the destination will be com.foo.project. Employee_getEmployees.

Note. If you do not provide nanme of the table to update and updateabl e col ums
you won't be able to send the changes up to the database.

3.4 Clear Data Builder Configuration File and Template Settings

CDB generates files using XSL templates, which help in linking Flex and CDB projects. It also allows you to
use your own templates. In this section we’ll discuss how to configure standard CDB templates and create
your own.

You can configure CDB in different parts of your project. For example, CDB can use common settings for the
entire project template configurations (defined by you), unless you redefine some of them for a limited
number of classes and packages. If you never defined any templates, it'll use the default ones.

You can configure templates at the project, package or a class level. Just right-click on one of these three
project elements and select from the menu Clear Data Builder > Add local template settings.

If templates are configured at the project level, CDB will create a new file called daoflex.properties, and
associate it with your project. If you'll create CDB configuration file at the package level, the file
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daoflex.properties will be created in this package directory, and its settings will be applied to all classes of
this package. If you create template settings for a class (file), you'll find automatically-generated properties
file called <your_class_name>.properties, which defines templates associated just for the object you right-
clicked on.

Creation of the daoflex.properties at the project level overrides CDB default templates settings, whereas
defining templates at the package or class level just redefines or compliments project’s configuration.

All the files that CDB generates are first being saved in the folder .generated and only then they go to the
application server of in the Flex project. The .generated directory is located in the root directory of your CDB
project and contains six subdirectories:

@ Dbin stores generated comiled java classes (*.class)
java stores generated sources of java classes (*.java)
lib stores generated libraries (*.jar)

meta stores generated metadata about your database and CDB classes (*.xml)

Q8 8 8 8

SQL stores generated SQL scripts (*.sql)
@ web stores generated ActionScript classes (*.as)

By configuring CDB you may affect the content of these directories and create the new ones.

3.4.1 Clear Data Builder Configuration File: daoflex.properties

This section describes the content of the configuration file daoflex.properties, and is applicable to all CDB
configuration files regardless of were they were defined. A sample CDB configuration file may look as
follows:

codegen. dao. t enpl at e. t enpl at es=<dao-t enpl at e- nanes>

<dao-t enpl at e- descri pti ons>

codegen. bean. t enpl at e. t enpl at es=<bean-t enpl at e- nanes>
<bean-t enpl at e- descri pti ons>

codegen. j ava2as. tenpl at e. t enpl at es=<j ava2as-t enpl at e- names>

<j ava2as-tenpl at e-descri pti ons>

Notice three types of templates dao, bean, java2as.

bean-template is used for generation of the DTO classes for CDB and Flex projects

java2as-template is used for generation of ActionScript classes

dao-template is used for things such as generation of test sample applications and more.

The element <. . . - t enpl at es- nane> is a comma-separated list of template names, which you want to be
used during code generation. For example,

codegen. dao. t enpl at e. t enpl at es=ws- net adat a, dao

You have to define a number of parameters for each template included in this list:
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codegen. <tenpl at e-type>. t enpl at e. <t enpl at e- nane>. <par am nane>=<par am val ue>

For example, you can define the following parameters for the dao template:
codegen. dao. t enpl at e. dao. nanme=Dao
codegen. dao. t enpl at e. dao. src=xsl / Dao. xsl

codegen. dao. t enpl at e. dao. out =$(j avaPat h) / $( packagePat h) / $( baseNane) DAQ. j ava

<param-name> can have one of the following values:

src - this required parameter can contain either a name of the source xsl file, that will be used for
code generation or a special tag @ypass, which will be described later @bypass

out — this required parameter specifies a hame of the output file

name — this optional parameter contains the name of the template

mode - this optional parameter is used to pass special commands to this template, and will be
described later

override — if the value of this parameter is false, the newly generated output file will not override an
existing file, if any. The default value of this parameter is true

Typically, the names of the src files are specified in the following format: xsl/some_xsl_file.xsl. If you decide
to create your own xsl files, just define the path to a directory that contains xsl file of your CDB project. For
example, you your xsl file is located in directory your_project/xsl/your_xsl.xsl, the value of src parameter
should read src=xsl/your_xsl.xsl.

CDB tries to find xsl files in your project directories, and if not found, it uses default templates located in
<your_eclipse_directory>/plugins/com.farata.daoflex.resources_.../resources/. This means that your
own xsl templates override the default ones.

If your templates use the mode parameter, its value is gridMethodTest, which allows you to generate not just
one file per class, but one file for each method. In other words, if you do not define the parameter mode, then
then youir XSL template will be applied for each CDB class just once ans only one output file will be
generated.

If you defined mode=gridMethodTest, than you'll get one outpt file for each method of your class. In your XSL
you can use modeParam with the value of your method name. For example, this parameter is used in one of
the standard templates described in the section 4.6.4 to generate a separate MXML file for each database
request that was specified as a method of the CDB class.

3.4.2 Parameters

You can define parameters for reuse in multiple places in the CDB configuration file. For example, the
property out of the template dao can look as follows:

codegen.dao.template.dao.out=%(javaPath)/$(packagePath)/$(baseName)DAO.java
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The line above uses three parameters - javaPath, packagePath, baseName. You can also use the same
parameters in your xsl. Let’s review all available parameters:

34.2.1 Common Parameters

debug - this parameter works in pair with an aditional parameter additionalparam: -daoflex-debug="<debug
value>'. You should add it to the target section of the files daoflex-build.xml ? daoflex-build-inc.xml. The
<debug-value> can be either true or false. The debug section of the generated ant build file may look as
follows:

<target nane="generate" ...>
<j avadoc cl asspath="..."
addi ti onal par an="
- daof | ex. home=" ${ daof | ex. home}"'
- daof | ex. pat h. webapp=" ${ gener at ed. web. root }'
-daof | ex. pat h. j ava=' ${generat ed. j ava. root }'
-daof | ex. path. test =" ${generated. test.root}'
- daof | ex. pat h. met adat a=' ${ gener at ed. neta. root}'
- daof | ex- debug="true
-daof | ex. path. fl ex-config="${fl ex. config.root}"
docl et ="com t heri abook. daof | ex. Ant Docl et "

docl et pat h="${ docl et . pat h} "

<packageset dir="${source.java.root}" />

</javadoc>

</target>

standalone — If this is a standalone version of CDB (not plugin) or not. In case of CDB its value is
Boolean.False

webappPath — the path that matches the value of the directory .generated/web of your CDB project.
javaPath —the path that matches the .generated/java value of your CDB project.

metadataPath —the path that matches the value of .generated/meta of your CDB project.

testPath — location of the test MXML folder. You can change the value of this parameter using the window
Clear Data Builder > Generated Paths in the settings of your CDB project.

flexConfigPath — location of the WEB-INF/flex directory of your web application.

out — the name of the output file

packagePath — the directory that matched the package name of your class, for example
com/farata/examples.

baseParam — the class name (no name extension)

modeParam — this parameter is used for reinvoking XSL template in cascading mode for each method
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3.4.2.2 The dao Template

You can use the following paramethers with the template codegen.dao.template:
package — the name of the package where your class is located, for example com.farata.examples.
name — the name of your class

gualifiedName — the full name of the class

3.4.2.3 The bean Template

You can use the following paramethers with the template codegen.bean.template:

package — the name of the package where your class is located, for example com.farata.examples
name — the name of your class

gualifiedName — the full name of the class

viewid — reserved for use in FlexBlI component

pool — the name of JDBC connection pool, that can be used either on class or on Method level. This is the
pool that you specify as a parameter to @daoflex:webservice (see section 4.7.2).

3.4.3 A Sample Configuration File daoflex.properties:
FITILTILIL LTI i i i i i i it iriiriirinig

codegen. dao. t enpl at e. t enpl at es=ws- net adat a, dao, assenbl er, dat a- managenent -
confi g, dat aservi ce-test, dataservi ce-forntest, renoti ng-config,renoting-
t est, composi tion-sql

/1
codegen. dao. t enpl at e. ws- net adat a. nanme=WebSer vi ceMet adat a
codegen. dao. t enpl at e. ws- et adat a. sr c=@ypass

codegen. dao. t enpl at e. ws-
nmet adat a. out =$( net adat aPat h) / $( packagePat h) / $( baseNane) . xm

codegen. dao. t enpl at e. dat aser vi ce-test. name=Test Appl i cati on (Gi d/ Dat aServi ce)
codegen. dao. t enpl at e. dat aservi ce-test. src=xsl/ Dat aServi ceGi dTest . xsl

codegen. dao. t enpl at e. dat aservi ce-
t est. out =$(t est Pat h) / ds/ $( packagePat h) / $( baseNane) _$( nodePar an) _G i dTest . mxm

codegen. dao. t enpl at e. dat aser vi ce-t est. node=gri dMet hodTest

codegen. dao. t enpl at e. dat aservi ce-fornt est. nanme=Test Appl i cati on
(Gi d/ Dat aServi ce)

codegen. dao. t enpl at e. dat aservi ce-fornt est. src=xsl/ Dat aServi ceG i dFor niTest . xsl

codegen. dao. t enpl at e. dat aservi ce-
fornt est. out =3(testPath)/ds/ $(packagePat h)/ $(baseNane) _$(nodePar an) _G i dFor niTest
. nxm

© 2008, Farata Systems, L.L.C. 66



codegen. dao. t enpl at e. dat aser vi ce-f or nt est. node=gri dMet hodTest

codegen. dao. t enpl at e. dao. nanme=Dao
codegen. dao. t enpl at e. dao. src=xsl / Dao. xsl

codegen. dao. t enpl at e. dao. out =$(j avaPat h) / $( packagePat h) / $( baseNane) DAQ. j ava

codegen. dao. tenpl ate. renpti ng-t est. name=Test Appl i cation (G i d/ Renoti ng)
codegen. dao. tenpl ate. renoti ng-test. src=xsl/Renoti ngGi dTest . xsl

codegen. dao. t enpl at e. renot i ng-
test. out =$(testPath)/rpc/ $(packagePat h)/ $( baseNane) _$(nodePar am) _G i dTest . nxni

codegen. dao. t enpl at e. renpt i ng-t est. node=gri dMet hodTest

codegen. dao. tenpl at e. renoti ng-f ornt est. nane=Test Appl i cati on (Gid/ Renpti ng)
codegen. dao. tenpl ate. renmpti ng-fornt est. src=xsl/Renpti ng& i dFor nirest . xsl

codegen. dao. t enpl at e. renot i ng-
forntest. out=$(testPath)/rpc/$(packagePat h)/ $(baseNane) $(nodeParan)_G i dFor niles
t. nxm

codegen. dao. t enpl ate. renmot i ng-f or nt est . nrode=gr i dMet hodTest

codegen. dao. t enpl at e. assenbl er. nane=Assenbl er
codegen. dao. t enpl at e. assenbl er. src=xsl / Assenbl er. xsl

codegen. dao. t enpl at e. assenbl er. out =$(j avaPat h) / $( packagePat h) / $( baseNane) Assenbl
er.java

codegen. dao. t enpl at e. renot i ng- confi g. name=r enot i ng- confi g. xm
codegen. dao. t enpl ate. rempt i ng- confi g. src=xsl/renoti ng-config. xsl

codegen. dao. t enpl at e. renoti ng- confi g. out =$(f| exConfi gPat h)/ daof | ex/ renot i ng-
confi g/ $( packagePat h) / $( baseNane) . xni

codegen. dao. t enpl at e. renpti ng- confi g. overri de=true

codegen. dao. t enpl at e. conposi ti on-sqgl . name=lnitial report netadata saved as SQL
| NSERT

codegen. dao. t enpl at e. conposi ti on-sqgl . src=xsl/conposi tionsqgl . xsl

codegen. dao. t enpl at e. conposi tion-
sqgl . out =$( et adat aPat h) /. . / SQL/ $( packagePat h) / $( baseNane) . sql

codegen. dao. tenpl ate.report-nxm . name=Initial report metadata saved as MXM
codegen. dao. tenpl ate. report - nxm . src=xsl /report-mm . xsl

codegen. dao. tenpl ate. report -
mxm . out =$(t est Pat h) / r pc/ $( packagePat h) / $( baseNane) _$( nodePar am) _Report Test . nxni

codegen. dao. tenpl ate. report - mxm . node=gri dMet hodTest
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codegen. dao. t enpl at e. dat a- managenent - conf i g. nane=Dat a nanagenent config
codegen. dao. t enpl at e. dat a- managenent - confi g. src=xsl / dat a- managenent - confi g. xsl

codegen. dao. t enpl at e. dat a- managenent - conf i g. out =$(f | exConf i gPat h) / daof | ex/ dat a-
managenent - conf i g/ $( packagePat h) / $( baseNane) _$( nodePar an) . xm

codegen. dao. t enpl at e. dat a- managenent - conf i g. nrode=gri dMet hodTest

codegen. dao. t enpl at e. dat a- managenent - confi g. overri de=true

(EEEEEErr b bt bbb rr i rrrrr

codegen. bean. tenpl at e. t enpl at es=j ava-dt o, as-dto

codegen. bean. t enpl at e. j ava- dt 0. nane=Java DTO
codegen. bean. tenpl at e. j ava- dt 0. src=xsl / JavaDTQO. xsl

codegen. bean. tenpl at e. j ava- dt 0. out =$(j avaPat h) / $( packagePat h) / $( baseNane) . j ava

codegen. bean. t enpl at e. as- dt 0. name=Act i onScri pt DTO
codegen. bean. t enpl at e. as-dt 0. src=xsl / Acti onScri pt DTO_| Managed. xsl
codegen. bean. t enpl at e. as- dt 0. out =$( webappPat h) / $( packagePat h) / $( baseNane) . as

codegen. bean. t enpl at e. bean- net adat a. nane=BeanMet adat a
codegen. bean. t enpl at e. bean- net adat a. sr c=@ypass

codegen. bean. t enpl at e. bean-
nmet adat a. out =$( net adat aPat h) / $( packagePat h) / $( baseNane) - bean. xni

(EEEEEErrrrr b bbb bbb e rr i rrrrrrr

codegen. j ava2as. tenpl ate. t enpl at es=

codegen. j ava2as. tenpl at e. as- net adat a. name=Act i onScri pt Met adat a
codegen. j ava2as. tenpl at e. as- net adat a. sr c=@ypass

codegen. j ava?as.tenpl at e. as-
nmet adat a. out =$( net adat aPat h) / $( packagePat h) / $( baseNane) . xm

codegen. j ava2as. t enpl at e. cl assdoc2as. nane=Acti onScri pt
codegen. j ava2as. tenpl at e. cl assdoc2as. src=xsl / cl assdoc?2as. xsl

codegen. j ava2as. t enpl at e. cl assdoc2as. out =$( webappPat h) / $( packagePat h) / $( baseNane
).as

3.4.4 Default Templates

CDB comes with multiple templates described below.
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34.4.1 Dao Templates

ws-metadata

This template is used with your java class specified in the annotation @daoflex:webservice. This template
helps during generation of the xml file containing the meta-data about your class and the database. All other
dao and bean templates are applied to the generated xml. This template must be defined when you what to
generate at least one more template. By default, the generated xml is located in the following file:

$(metadataPath)/$(packagePath)/$(baseName).xml.
dao

This template generates a descendent of your class that implements all properties defined in your
annotations. By default the generated java file is located here:
$(javaPath)/$(packagePath)/$(baseName)DAO.java.

assembler

This template is needed to generate the wrappers for DAO classes. Your Flex project will call methods of the
class generated with this template.By default the generated java file is
$(javaPath)/$(packagePath)/$(baseName)Assembler.java.

data-management-config

This template generates XML files that present a destination that’s mapped to a user class. Under the default
configuration scenario, this XML would go inside the <services> node of the data-management-config.xml
file, located in the WEB-INF/flex folder of your Web application. This template allows you to work with your
database using Flex DataService object from the Flex project. By default, the names of these generated files
are $(flexConfigPath)/daoflex/data-management-config/$(packagePath)/$(baseName)_$(modeParam).xml.

remoting-config

This template generates XML files with the destination of the user-defined class. Under the default
configuration scenario, this XML would go inside the <services> node of the remoting-config.xml file, located
in the WEB-INF/flex folder of your Web application. This template allows you to access your database using
Flex remoting whith RemoteObject. By default, $(flexConfigPath)/daoflex/remoting-
config/$(packagePath)/$(baseName).xml.

dataservice-test, dataservice-formtest, remoting-test, remoting-formtest

These for test templates are used for generation of the test applications that access your database by means
of Flex DataService and RemoteObject. You can also use these sample applications to browse and edit
database tables defined in annotations. Section 4.8 has instructions on compiling and running these test
mxml applications.

3.4.4.2 Bean templates

java-dto

This template is used for generation of the Java DTO class, specified in your annotation as transferType.
This class is generated based on the database metadata. The member variables of this class correspond to
the fields of the database table. By default, the generated Java class is located over here:
$(javaPath)/$(packagePath)/$(baseName).java.

as-dto

This template is used for generation of an ActionScript DTO class specified in your annotation as
transferType. This template is similar to java-dto, but it generate the AcrionScript front end peer of the Java
DTO. By default, the generated Java class is located over here:
$(webappPath)/$(packagePath)/$(baseName).as.
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3.4.4.3 ActionScript templates
as-metadata’

This template is applied to your Java class defined in the annotation @daoflex:actionscript. It generates the
xml with metadata about your class and the database. All other dao and bean template are applied to
already generated xml. This template should be defined always when you want to generate at least one
more templat besides this one. By default, the generated XML is located over here:
$(metadataPath)/$(packagePath)/$(baseName).xml.

classdoc2as?

This class generates the ActionScript for your Java class. By default, the generated Java class is located
over here: $(webappPath)/$(packagePath)/$(baseName).as.

! ws-metadata is used for Dao and Bean templates, and as-metadata is used for ActionScript templates.

% classdoc?as is used for generating ActionScript classes for java classes marked with @daoflex:actionscript, while
as-dto classes is used for generating ActionScript classes that are refered as DTO.
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3.5 MXML Utilities

CDB includes utilities for working with standard generated MXML files that were described earlier in section

3.4.4. These utilities support compilation of MXML files into SWF and running them in a custom Eclipse View.

You'll learn how to use these utilities in this section.
1. Open your CDB and right-click on one of the MXML tiles (be default the are located in the directory test).

2. Select Clear Data Builder > Preview in the next popup window.
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== rpc
== com
== Farata
== datasource

¥ Emnploves_getEm
x| Emplovee_getEm

[=d

i Emplovee_getEn
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Emplovee_searcl

[Ed=d

Emplovee_searc
Crrder_getQrder]
Crder_getQrder]
Crder_getQrder:
COrder_getQrdet:
o] StoredProcedure
| StoredProcedure
daoflex-build-inc, xml

daoflex-build. properties
daoflex-build., xml

log4q. properties

LEEEE

ﬁ Emploves_getDepal
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Cpen With

(= Copy

‘% Paste

¥ Delete

Build Path
Refactar
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Run s
Debug As
Team
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Generate DaoFlex example project.
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3. Clear Data Builder will compile the MXML file and will start created SWF in a special view Clear Data
Builder SWF.

Problems | Javadoc | Declaration | Console | Error Log 8§ B0 [=F 8= == (s =

Dept Hame Dept Head Id

4. This SWF can access your database (CRUD) by selected access method — DataService or RemoteObiject.
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4.0

UNDERSTANDING CLEAR DATA BUILDER

This section is an optional read, and it was included for those developers who want to better understand how
Flex Data Management Services work and what's the value proposition of the CDB utility. This information
also reveals the of creation of Clear Data Builder itself. This section is an extract from the book written by
creators of Clear Data Builder called “Rich Internet Application with Adobe Flex and Java”, Sys-Con Media,
2007 (http://www.theriabook.com). This text is used by the permission of the afore-mentioned publisher.

4.1 Flex Data Management Services

LCDS include Remoting and Data Management Services (DMS). Whereas Flex Remoting enables one-way
requests, DMS combine one-way requests with the publish/subscribe mechanism so that besides the original
result set DMS sends the client live updates produced by other clients working with the same destination.
And there’s one more dimension in which Data Services depart from Flex Remoting — support for hierarchical
collections, but we won't be covering that subject here.

In other words, DMS resolves the task of programming data collaboration: Several users may edit different
rows and columns of the “same” DataGrid and see each other’s changes automatically pushed by the server.
Now, what if they overlap each other’s work? In terms of DMS that’s called a conflict and the DMS API
provides for flexible conflict resolution, which may require the user’s intervention.

A DMS destination can be configured for working with the data that is persisted to a data store as well as
supporting scenarios that persist the data in the server's memory. To that end, DMS provides Java and
ActionScript data adapters that are responsible for reading and updating a persistent data store according to
its type. In this chapter we’ll focus on use cases involving Java adapters.

4.2 LCDS and Automation: Problem Statement and Solution

LCDS include Flex Remoting and Flex Data Management Services. This section is dedicated to Data
Management Services, and we will be referring to them as DMS, omitting the “Management” part. Thus
herein DMS should be treated in a “narrow” context, as the counterpart of Flex Remoting and not as LCDS,
which encompass both components.

Robust in enabling collaborative manipulation of data, DMS demand a substantial development effort in case
of persistent data stores. In particular, you need to build:

» A Java Data Access Obiject class that implements retrieve, update, delete, and insert of the data
« Java Data Transfer Objects (DTO)
» A matching ActionScript data transfer object class

* A configuration file, which registers identity columns of the result set and, optionally, argument types for
every retrieval method and other parameters.

We just mentioned four classes/files containing hard-coded names of the fields and there are more. To
function properly, these hard-coded values have to be kept in sync, which is an additional maintenance effort
whenever the data structures change.

Instead of this complexity, the main idea of this chapter is not to cover every twist of the DMS API, but rather
automate the development effort that DMS takes for granted. We'll start with a “manual,” albeit simplified,
example of using DataServices. Then we’ll introduce you to the methodology of complete code generation
based on the pre-written XSL templates and DMS-friendly XML metadata, which will be extracted from the
annotated Java abstract classes.

This methodology is fully implemented in Clear Data Builder — an open source utility3 that's a complementary
addition to this book. We’'ll gradually introduce this tool by leading you through a process of creating the most
comprehensive template that generates a complete DataServices Data Access Object (DAO). Finally, we’'ll

% Besides the CDB Eclipse plugin, there is an open source command-line version of the Clear Data Builder utility.
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show you how to run and customize Clear Data Builder in your development environment so that writing and
synchronizing routine DataServices support classes becomes a task of the Ant building tool and not yours!

4.3 A "Manual" DMS Application

Let's handcraft the application presented in the screen shot below. This application displays a Panel with a
scrollable DataGrid that we consciously did not size in the horizontal dimension, so that all columns can be
viewed without shrinking. The database result set is ultimately produced by the following SQL query that will
use a bound variable in place of the question mark:

sel ect * fromenpl oyee where start_date < ?

There are two buttons below the DataGrid: Fill and Commit. As the names imply, these buttons pull the
original data from the database table and submit the data changes back to an DMS destination. A separate
Parameters panel permits entering parameters of the back-end method behind the Fill button, which, in our
case, is the employee start date:

; ManualDataServices - Microsoft Internet Explorer

]Fln Edt Vew Favortes Tools Help | =I

|| Address [ @] http: flecalnast:8700ftherisbookiManuaiDat aServices/Manualataservices. ki i > )

Employee::getEmployass()

Emp Id Manager Id | Emp Fnane | Emp Lnane Dept Id Streat City State Zip Code Phone

102 243 Alex Chitney 500 49 East Washingt Needham LLEY 021921235 617995
105 S01 Matt Cobbs 100 77 Pleasant Stras Waltham Ma, 02154 617558
129 902 Philip Chin 200 59 Pond Street Atlanta G 30339 404558
148 1293 Julie Jordan 300 144 Great Plain & Winchastar MA 01890 E17S558
i60 S01 Robert Breault 100 58 Cherry Street  Milton MA 02186 617558
124 157 melisza Ezpincza 400 112 apple Tree W Stow Ma O17F7FS S0255%
i91 TO3 Jaannattes Bartrand S00 202 Concord Stra Acton W& 01720 S08558
1935 02 Marc oill 200 89 Hancock Stree Milton MA 0zise 71899%
[ i ] J o

startDate: o&fo4/z006 | GH

[&] oone [T [ [ SJocalintranet 4

4.4 Building the Client Application

Let’s build the client application first. The full listing of the application is presented in Listing 4.1. We start with
defining the mx:DataServices object (aka ds), which points to the destination “Employee.” Later, when we get
to the server components, we'll discuss mapping this destination to the backing Java class:

<mx:DataService id="ds” destination="Employee” fault="onFault(event)” />

We provide only a rudimentary handler of the fault event, that's sufficient to keep us aware of any anomalies
that may occur along the way. Dynamic referencing of fault and faultString properties will spare us from
casting to a specific event:

private function onFault(evt: Event):void {
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Alert.showevt[“fault”][“faultString”], “Fault”);
}

Then we define a handler of the application’s onCreationComplete event, where we instantiate a collection to
be eventually associated with our mx:DataService object and, most important, set both autoCommit and
autoSyncEnabled of the ds to false:

private function onCreationConplete() : void {
collection = new ArrayCol | ection();
ds. aut oCommi t =f al se;

ds. aut oSyncEnabl ed=f al se;

}

By setting autoCommit to false we state that all updates have to be batched and explicitly submitted to the
server as a single transaction during the ds.commit() call. By setting autoSyncEnabled to false we effectively
protect our local instance of data from the delivery of messages caused by other clients connected to
destination “Employee.” Setting autoSyncEnabled to false is entirely optional, and we use it to avoid dealing
with application specific conflict resolution. In particular, in the handler of the Commit button’s click event you
might uncomment the first line to support the “optimistic” way of handling the conflicts:

private function commt_onCick():void {
/lds.conflicts.acceptAllClient(); // Optimstic conflict handling, as oppose
to ds.conflicts.acceptAll Server();

ds.commit();

}

Last, we have to initiate the population of the local collection with the ds.fill() method, which we do inside the
click event handler of the button Fill:

private function fill _ondick():void {
ds. rel ease();

ds.fill(collection, param get Enpl oyees_startDate. sel ect edDate);

}

The scripting portion of the application is completed so let’s build the Ul. We create a DataGrid with the
dataProvider bound to our collection in Listing 4.1. For brevity’s sake, we didn’t list all the columns here:
you'll have a chance to scrutinize them in the subsequent section of this chapter.

The DataGrid and ControlBar with Fill and Commit buttons are put inside a Panel, with DataGrid’s title
bearing the name of the destination and a specific getEmployees method of that destination, which will
ultimately be invoked during the ds.fill() call. The second panel, titted Parameters, contains a form with a
single item mx:DateField. Both panels are embraced by the VDividedBox.

We've included a linkage variable of the data transfer type to ensure that the corresponding Action- Script
class (EmployeeDTO) will be linked into the generated SWF file.

<?xm version="1.0" encodi ng="UTF-8"?>

<mx: Appl i cation xm ns: nx="http://ww. adobe. com 2006/ mxm ”
backgr oundCol or =" #FFFFFF”
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creati onConpl et e="onCreati onConpl ete()” >

<nx: Dat aServi ce id="ds” destinati on="Enpl oyee” fault="onFault(event)” />

<nx: VDi vi dedBox wi dt h="800" hei ght ="100% >

<nx: Panel title="Enpl oyee:: get Enpl oyees()” w dt h="800" hei ght="70% >

<nx: DataGid i d="dg” dataProvider="{collection}” editabl e="true” hei ght="100% >
<nmx: col utms><nx: Arr ay>

<nx: Dat aG i dCol utm dat aFi el d="EMP_I D’ header Text="Enp 1d” />

<nx: Dat aG i dCol uim dat aFi el d=" MANAGER | D' header Text =" Manager 1d” />

<nx: Dat aG i dCol utm dat aFi el d=" EMP_FNAME” header Text =" Enp Fname” />

</ nx: Array></ nx: col utms>

</ nx: Dat aGi d>

<nx: Cont r ol Bar >

<nx: Button label="Fill” click="fill_ondick()”/>

<nx: Button | abel ="Commit” click="commit_ondick()” enabl ed="{ds.commtRe
quired}”/ >

</ nx: Cont r ol Bar >

</ nx: Panel >

<nx: Panel title="Parameters” w dth="100% hei ght="30% >

<nx: HBox hei ght ="100% w dt h="100% >

<nx: For m | abel =" get Enpl oyees() ">

<nx: Form tem | abel ="startDate: ">

<nx: Dat eFi el d i d=" param get Enpl oyees_start Dat e” sel ect edDat e="{new
Date()}"/>

</ nx: Form tenp

</ nx: For >

</ nx: HBox>

</ nx: Panel >

</ nx: VDi vi dedBox>

<nx: Scri pt >

<! [ CDATA[

i mport nx.controls.Aert;

i mport nx.collections. ArrayCol | ecti on;

i mport comtheriabook. dat asour ce. dt 0. Enpl oyeeDTG,

private var |inkage: comtheriabook. datasource. dto. Enpl oyeeDTO = nul | ;
[ Bi ndabl e]

private var collection : ArrayCollection;

private function fill _ondick():void {
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ds. rel ease();

ds.fill(collection, param get Enpl oyees_startDate. sel ectedDate);

}

private function onCreationConplete() : void {
collection = new ArrayCol | ection();

ds. aut oCommi t =f al se;

ds. aut oSyncEnabl ed=f al se;

}

private function commt_ondick():void {
ds.conflicts.acceptAlldient();

ds.commit();

}

private function onFaul t(evt: Event):void {
Alert.showevt[“fault”][“faultString”], “Fault”);
}

11>

</ nx: Scri pt>

</ mx: Appl i cati on>

Listing 4.1 The handcrafted DataServices sample application

The application above doesn’t cover all use cases of the DMS API. We tried to keep it as small as possible
for one reason: to enable metadata-based code generation. Ultimately, it will be entirely up to you which

code you'd elect to generate by modifying the Clear Data Builder templates. Finally, we present the listing of

the ActionScript class EmployeeDTO that our collection uses in communicating with the Employee

destination:
package comt heri abook. dat asource. dto

{
[ Managed]

[ Renot ed ass(al i as="com t heri abook. dat asour ce. dt 0. Enpl oyeeDTO') ]

public dynamic class Enpl oyeeDTO
{
/1 Properties
public var EMP_ID : Nunber;
public var MANAGER I D : Nunber;
public var EMP_FNAME : String;
public var EMP_LNAME : String;
public var DEPT_ID : Nunber;
public var STREET : String;

c var CITY : String;

c

var STATE : String;

publ i
publ i
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public var ZIP_CODE : String;
public var PHONE : String;

public var STATUS : String;

public var SS _NUMBER : String;
public var SALARY : Nunber;

public var START_DATE : Date;
public var TERM NATI ON_DATE : Date;
public var BI RTH DATE : Date;
public var BENE_HEALTH INS : Stri ng;
public var BENE_ LIFE INS : String;
public var BENE_ DAY _CARE : String;
public var SEX : String;

public function Enpl oyeeDTQ() {

}

} /1 Enpl oyeeDTO

}

Listing 4.2 The ActionScript DTO class — EmployeeDTO

4.5 Creating Assembler and DTO Classes

The time has come to work on the Java side, which is a rather tedious process, so we’ll gradually go top-
down.

Our first stop is an Assembler class that the DMS Employee destination should map to. As the Flex
documentation suggests, you can implement the methods on your Assembler class in several ways:

» Extend flex.data.assemblers.AbstractAssembler and override the fill(), getitem(), createltem(), updateltem(),
and deleteltem() methods as needed.

« Configure these methods via XML definitions against a class that doesn’t extend the AbstractAssembler
class.

» Combined approach, where methods defined via XML declarations are used if defined, otherwise the
AbstractAssembler methods are invoked.

We’'ll take an XML approach that lets us declare a so-called sync-method. The XML contract of the
destination’s sync-method prescribes that it accepts a single parameter: a List of flex.data.ChangeObject
elements. We find it convenient to control how we want to process data changes. In particular, we’d like to
maintain the following order: all deletes, then all updates, and then all inserts. After all, if the user deletes a
record for an employee with EMP_ID= 123 and then inserts a new record with EMP_ID=123, we certainly
wouldn’t want our sync-method to issue the INSERT, followed by DELETE FROM employee WHERE
EMP_ID=123 during the batched DMS data modifications.

Let's keep in mind that our ultimate focus is the metadata-based code generation. Should you decide to have
your Assemblers as descendants of the AbstractAssembler, you'd have the liberty of modifying the
corresponding Clear Data Builder template.

Listing 4.3 presents the complete XML describing the destination Employee. Under the default configuration
scenario, this XML would go inside the <services> node of the flex-data-services.xml file, located in the
WEB-INF/lib/flex folder of your Web application.
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We set com.theriabook.datasource.EmployeeAssembler as the exact name of the class mapped by our
destination, with the methods java.util.List getEmployees_fill(java.util. Date dt) and the List
getEmployees_sync(List Ist) acting as the fill and sync methods, respectively.

You'd be able to configure more than one fill-method, although all of them should operate with the same type
of DTO. In the <metadata> node we specified that the EMP_ID property of the DTO has to be considered as
a single key, or identity property of the elements distributed by the destination. You could use a generated
Universal Unique Identifier (UUID) instead of the real data-store field in place of the identity, which is
arguably more flexible, because FDMS didn’t support updates to the identity fields when this piece was
written.

Even though XML doesn’t explicitly declare that the fill-method returns a List or that the syncmethod takes a
List, this is a part of the XML contract for Assembler classes in destinations:

<destination id="Enpl oyee” >

<adapter ref="java-dao’/>

<properties>

<sour ce>com t heri abook. dat asour ce. Enpl oyeeAssenbl er </ sour ce>
<scope>appl i cati on</ scope>

<met adat a>

<identity property="EMP_ID"/>

</ met adat a>

<net wor k>

<sessi on-ti meout >0</ sessi on-ti neout >

<pagi ng enabl ed="fal se”/ >

<throttl e-inbound policy="ERROR" nax-frequency="500"/>
<throttl e-out bound policy="ERROR max-frequency="500"/>
</ net wor k>

<server >

<fill-method>

<nane>get Enpl oyees_fill </ nane>

<par ans>j ava. uti | . Dat e</ par ans>

</fill-nethod>

<sync- net hod>

<nane>get Enpl oyees_sync</ nane>

</ sync- net hod>

</server>

</ properties>

</ destinati on>

Listing 4.3 The destination Employee for flex-data-services.xml

The structure of the EmployeeAssembler Java class is pretty straightforward. This class delegates the actual
data retrieval and update of the data store to the EmployeeDataServiceDAO class, which we’ll discuss next:

package comt heri abook. dat asour ce;
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i mport
public
{
public
{}
public
return
}
public
return
}

}

java.util.*;

final

cl ass Enpl oyeeAssenbl er

Enpl oyeeAssenbl er ()

final

new Enpl oyeeDat aSer vi ceDAQ() . get Enpl oyees(startDate);

final

new Enpl oyeeDat aSer vi ceDAQ() . get Enpl oyees_sync(itens);

Li st get Enpl oyees_sync(Li st

Li st get Enpl oyees fill (Date startDate) ({

Listing 4.4 EmployeeAssembler.java

Finally, here’s the EmployeeDTO class that the EmployeeAssembler-based destination will be operating

items) {

with. It offers a simplistic approach to UUID generation that has to be replaced by a UUID generator of your
choice:

package comt heri abook. dat asour ce. dt o;

i mport java.io.Serializable;

public class Enpl oyeeDTO i npl ements Serializable

{

private static final |ong serial VersionUD = 1L;
public int EMP_ID;

public int MANAGER | D

public String EVP_FNAME;

public String EVMP_LNANE;

public int DEPT_ID;

public String STREET;

public String CTY;

public String STATE;

public String Zl P_CODE;

public String PHONE;

public String STATUS;

public String SS_NUMBER;

publ i c doubl e SALARY;

public java.util.Date START_DATE;
public java.util.Date TERM NATI ON_DATE;
public java.util.Date Bl RTH DATE;
public String BENE_HEALTH I NS;
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public String BENE_LIFE_INS;
public String BENE_DAY_CARE;
public String SEX;

public String DEPT_NANE;

private String _uid;

private static long _U D = 1L;
public Enpl oyeeDTQ() ({

_uid = getud () ;

}

public String getUi d() {

return _uid;

}

public void setU d(String value) {
_uid = val ue;

}

public static synchronized String getUU D() {
return “”" + Ul D++;

}

}
Listing 4.5 Listing of the Java DTO class — EmployeeDTO

4.6 Implementing the Fill-Method of the DataServices Data Access Object

Our next stop is the EmployeeDataServicesDAO class, which is responsible for actual data manipulation in
the data store. This section will cover its fill-method, and the sync-method will be covered next. We outsource
the utility functions of getting a JDBC connection, converting values from java.util.Date to java.sqgl.Date and
vice versa to a handful of classes from the com.theriabook.Clear Data Builder package, which takes less
than 200 lines of source code. For brevity’s sake we’ll omit the listings of these classes; you can find the
complete source code in the CD accompanying the book (look for the folder
TheRiaBook/tools/DaoFlex/dist/runtime/src).

The code for the fill portion of the EmployeeDataServiceDAO is presented in Listing 4.6. By wrapping any
Throwable into com.theriabook.Clear Data Builder.DAOException, a descendant of RuntimeException, we
avoid unnecessary throws in both the DAO and Assembler implementation, since fatal exceptions will bubble
up to the Flex framework classes and show up on the client side as a DataServices fault event. Other than
that, most of this code is generic, which is precisely why it's an excellent candidate for template-based code-
generation:

public final List /*EnployeeDT(]*/ getEnpl oyees(java.util.Date startDate){
String sgl = “select * from enpl oyee where start_date < ?7;

ArrayList list = new ArrayList();

PreparedSt at enent stm = nul | ;

ResultSet rs = null;

Connection conn = nul | ;

© 2008, Farata Systems, L.L.C. 81



try{
conn = JDBCConnecti on. get Connection(“jdbc/theri abook™);

stmt = conn. prepareStatenent (sql);

stnt.setDate(1, DateTi neConversion.toSql Date(startDate));

rs = stnt.executeQuery();

while( rs.next() )

{

Enpl oyeeDTO dt o = new Enpl oyeeDT()) ;

dto. EMP_ID = (rs.getInt(“EMP_ID"));

dto. MANAGER ID = (rs.getlnt(“MANAGER I D"));

dto. EMP_FNAME = (rs.getString(“EMP_FNAVE"));

dt 0. Bl RTH_DATE = Dat eTi mneConversion.toUtil Date(rs. get Dat e(“ Bl RTH_DATE"));

list.add(dto);

}

return |ist;

} catch(Throwable te) {

te.printStackTrace();

t hr ow new DACException(te);

} finally {

try {rs.close(); rs = null;} catch (Exception e){//your error |ogging code goes
her e}

try {stm.close(); stmt = null;} catch (Exception e){ //your error |ogging code
goes here }

JDBCConnecti on. r el easeConnecti on(conn);

}

}
Listing 4.6 Fill-method of the EmployeeDataServiceDAO

4.7 Implementing the Sync-Method of DMS Data Access Object

By definition, the sync-method gets a List of flex.data.ChangeObject elements as an argument. A single
ChangeObiject can carry the information in an updated original record or, alternatively, a record that is
supposed to be deleted or inserted. Since we want to process all changes as a single unit of work, we’'ll
iterate over the List three times: on the first pass we’ll pick and execute all deletes, then we’ll proceed to all
updates, and finally we perform all inserts. This logic is presented in Listing 4.7. Similar to the implementation
of the getEmployees() above, our getEmployees_sync() throws only RuntimeExceptions:

public final List getEnployees_sync(List itens)
{

Connecti on conn

nul | ;

ChangeObj ect co nul | ;
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try {
conn = JDBCConnecti on. get Connection(“jdbc/theri abook™);

Iterator iterator = itens.iterator();

while (iterator.hasNext() ) { // Do all deletes first
co = (ChangeObject)iterator.next();
if(co.isDelete()) doDel ete_get Enpl oyees(conn, co);
}

iterator = itens.iterator();

while (iterator.hasNext()) { // Perform updates

co = (ChangeOvject)iterator.next();

i f(co.isUpdate()) doUpdate_get Enpl oyees(conn, co);
}

iterator = items.iterator();

while (iterator.hasNext()) { // Finish with inserts
co = (ChangeQvject)iterator.next();

if (co.isCreate()) doCreate_get Enpl oyees(conn, co);
}

} cat ch(DataSyncException dse) {

dse. print St ackTrace();

t hrow dse;

} catch(Throwable te) {

te.printStackTrace();

t hr ow new DAOException(te. get Message(), te);

} finally {

i f( conn!=null ) JDBCConnection.rel easeConnection(conn);
}

return itemns;

}

Listing 4.7 Sync-method of the EmployeeDataServiceDao
The next topic is the methods doUpdate...(), doDelete...() and dolnsert...().

4.8 Implementing Update, Delete and Insert Methods

Let’s start with doUpdate_getEmployees(). Ultimately, we have to dynamically build a JDBC SQL string for
the PreparedStatement. As an example, given a change of salary, phone number, and insurance coverage,
we need to build a string UPDATE EMPLOYEE SET SALARY=?, PHONE=?, BENE_HEALTH_INS=?
WHERE EMP_ID="?. After that, we have to execute a preparedStatement.setXXX() for all parameters to
substitute the question marks.
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Conveniently, the creators of DMS enabled the ChangedObject to return an array of all property names that
underwent modification, which lets us build a SET clause by iterating over the array returned by the
co.getChangedPropertyNames():

StringBuffer sql = new StringBuffer(“UPDATE EMPLOYEE SET “);
String [] nanes = co. get ChangedPropertyNanes();

for (int ii=0; ii < nanes.length; ii++) {
sql . append((ii!=0?", “:"") + nanmes[ii] +" =72 ");
}

Now let’s set the values for all the modified fields. Here we’ll take advantage of another function of the
ChangeObject — getChangedValues(). This method returns a map of the new values and based on this map
and the array names we can execute relevant setXXX() methods against our prepared statement:

Map val ues = co. get ChangedVal ues();

int ii=0;

for (ii=0; ii < names.length; ii++) {
stmt.setCbject( ii+l, values.get(nanes[ii]));

}

i ++;

To set the value of the WHERE clause-based parameter EMP_ID, we’ll use another ChangeObject’'s method
— getPreviousVersion(), which returns a copy of the old DTO:

stmt.setObject(ii++, co.getPreviousValue("EMP_ID"));
The complete listing of doUpdate_getEmployees() is presented in Listing 4.8:

private void doUpdat e_get Enpl oyees(Connecti on conn, ChangeObject co) throws
SQLExcepti on{

PreparedSt atenent stm = nul | ;

try {
StringBuffer sql = new StringBuffer(*UPDATE EMPLOYEE SET “);

String [] nanes = co. get ChangedPropertyNanes();

for (int ii=0; ii < nanes.length; ii++) {
sql . append((ii!=0?", “:"") + nanmes[ii] +" =72 ");
}

sqgl . append( “ WHERE (EMP_I D=?)" );

stmt = conn. prepareStatenent (sql.toString());
Map val ues = co. get ChangedVal ues();

int ii=0;

for (ii=0; ii < names.length; ii++) {
stmt.setCbject( ii+l, values.get(nanes[ii]));

}

i ++;
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st .setCbject(ii++, co.getPreviousVvalue(“EMP_ID));
if (stnt.executeUpdate()==0) throw new DataSyncException(co);

} finally {

try { if( stm!=null) stnt.close(); stnt = null;} catch (Exception e){}
}

}

Listing 4.8 Update section of the sync-method of EmployeeDataServiceDao

The implementation of the doDelete_getEmployees() is trivial and is presented in Listing 4.9:

private void doDel et e_get Enpl oyees(Connecti on conn, ChangeObject co) throws
SQLExcepti on{

PreparedSt atenent stm = nul | ;

try {

StringBuffer sql = new StringBuffer(“DELETE FROM EMPLOYEE WHERE (EMP_I D=?)");
stmt = conn. prepareStatenent (sql.toString());

Enpl oyeeDTO i tem = (Enpl oyeeDTO) co. get Previ ousVer si on();

stnmt.setInt(1l, itemEVMP_ID);

if (stnt.executeUpdate()==0) throw new DataSyncExcepti on(co);

} finally {

try { if( stnmt!=null) stm.close(); stnt = null;

} catch (Exception e){// error processing goes here}

}
}

Listing 4.9 The delete section of the sync-method of the EmployeeDataServiceDao

Implementation of the doCreate_getEmployees(), in turn, is based on the ChangeObject’'s method
getNewVersion(), which returns the copy of the new DTO:

EmployeeDTO item = (EmployeeDTO) co.getNewVersion();

Please note how we rely on Double.isNaN() to distinguish nulls from non-nulls (the alternative and, arguably,
more reliable approach applicable to all nullable types would be to supply explicit null indicators as part of the
DTO from ActionScript to Java and vice versa):

i f (Doubl e.isNaN(item SALARY))
stnt.setNull (13, Types. DOUBLE) ;

el se

st . set Doubl e( 13, item SALARY);

The abbreviated listing of doCreate_getEmployees() is presented in Listing 4.10:
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privat e Change(hj ect doCreate_get Enpl oyees(Connecti on conn, ChangeQbject co)
t hr ows

SQLExcepti on{

PreparedSt atenent stm = nul | ;

try {

String sgl = “INSERT | NTO EMPLOYEE “ +

“( EMP_I D, MANAGER | D, EMP_FNANME, EMP_LNAME, DEPT_| D, STREET, CI TY, STATE, ZI P_

CODE, PHONE, STATUS, SS_NUMBER, SALARY, START_DATE, TERM NATI ON_DATE, Bl RTH_DATE, BENE_H
EALTH_

| NS, BENE_LI FE_I NS, BENE_DAY_CARE, SEX) " +
“ values (?,?,?,?,2,2,2,?2,2,2,2,2,2,2,2,2,2,2,2,?7)7;
stmt = conn. prepareStatenent (sql);

Enpl oyeeDTO i tem = (Enpl oyeeDTO) co. get NewVer si on() ;
stm.setint(1l, item EMP_ID);

stmt.setString(12, item SS_NUVBER) ;

i f (Doubl e.isNaN(item SALARY))

stnt.setNull (13, Types. DOUBLE) ;

el se

st . set Doubl e(13, item SALARY);

stnt.setDate(14, DateTi meConversion.toSqgl Dat e(item START_DATE));

if (stnt.executeUpdate()==0) throw new DACException(“Failed inserting.”);
co. set Newersion(iteny;

return co;

} finally {

try { if( stm!=null) stnt.close(); stnt = null;} catch (Exception e){}
}

}

Listing 4.10 The insert section of the sync-method of the EmployeeDataServiceDao
And this concludes the handcrafting of our DataServices-based example. Now that we’ve been through the
whole process, let's see how it could have been avoided and automated.

4.9 Introducing Metadata

Let's look at the snippet from the XML file generated by the Clear Data Builder utility — Employee.xml. Please
note the name of the Java package — com.theriabook.datasource, the name of the Assembler’s fillmethod —
getEmployees(), names on the transferring structures on the Java and ActionsScript side, both pointing to
the array of com.theriabook.dto.EmployeeDTO objects, the name of the connection pool — jdbc/theriabook,
and the name of the method’s parameter — startDate:

<?xm version="1. 0" encodi ng="UTF-8" ?>
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<WEBSERVI CE NAME=" Enpl oyee” PACKAGE="com t heri abook. dat asource” TYPE="DACFl ex” >
<SERVER LANGUAGE="Java” MODE="JEE">

<SQL ACTI ON=" SELECT”

NAVE=" get Enpl oyees” POOL="j dbc/t heri abook” SCOPE="public”

ASTYPE="com t her i abook. dt 0. Enpl oyeeDT( ]” JAVATYPE="com t heri abook. dt o.
Enpl oyeeDT( ]~

>

<PARAM | N="Y" | NDEX="1" JAVATYPE="Date” NAME="startDate”/>

</ SQ.>

</ SERVER>

</ VEBSERVI CE>

Starting at this point, we’ll be working our way through this XML while building the complete XSL stylesheet
from scratch. Once we make this stylesheet, it'll manufacture any DataServiceEmployeeDAO,
DataServiceDepartmentDAO, etc. — as long as we have the metadata XMLs like the above one. You're
probably wondering at this point: “What’s the input of the Clear Data Builder that lets it generate this XML?”

The input for Clear Data Builder is an annotated Java class, like the one presented in Listing 4.11:
package comt heri abook. dat asour ce;

i mport java.util.Date;

i mport java.util.List;

/**

* @ACFI ex: webser vi ce pool = dbc/t heri abook

*/

public abstract class Enpl oyee {

/**

* @ACK ex: sql

* sql =sel ect * from enpl oyee where start_date < :startDate or start_date=:start-
Dat e

* transfer Type=com t heri abook. dt o. Enpl oyeeDT(J ]

* updat eTabl e=enpl oyee

* keyCol ums=enp_i d

*/

public abstract List getEnpl oyees(Date startDate);

Listing 4.11 Source of the Clear Data Builder code-generation process — An annotated Java class
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4.10 Introducing Templates

Let’s put out our first iteration of the SimpleDataServiceDao.xsl stylesheet, which will eventually automatically
build DataServiceDao objects for us. We assume that the reader is familiar with XSL basics, but if you
haven't had a chance to use XSL yet, here’s a good place to start: http://www.w3schools.com/xsl/.

We’'ll be using XSL transformations to produce not an XML, but a plain text (Java code), so let’s start our
stylesheet as follows:

<?xm version="1.0"?>

<xsl : styl esheet

version="1.0"

xm ns: xsl ="http://ww. w3. or g/ 1999/ XSL/ Tr ansf or nf
>

<xsl:output omt-xmn-declaration="yes” nmethod="text”/>

</ xsl : styl esheet >

For the topnost element in our netadata (WEBSERVICE) we’ll print out the val ue
of the package,

required utility inports, declaration of the class, and its constructor (Listing
4.12):

<xsl :tenpl ate mat ch="/WEBSERVI CE" >

/* Generated by SinpleDataServicebDao. xsl */
package <xsl :val ue-of sel ect =" @ACKAGE"/ >;

i mport java.util.?*;

i mport java.sql.*;

i mport flex.data.*;

i mport com t heri abook. DACFI ex. JDBCConnect i on;

i mport com theri abook. DAOFI ex. DACEXcepti on;

i mport com theri abook. DAOFI ex. Dat eTi neConver si on;

public final class <xsl:value-of select="@NAVE"/>Si npl eDat aServi ceDAO ext ends
<xsl :

val ue- of sel ect =" GNAME"/ >

{

publ i c <xsl:val ue-of sel ect="@NAVE’/>Si npl eDat aSer vi ceDAQ()
{

}

<xsl : appl y-tenpl ates sel ect =" SERVER] @/ODE=" JEE' ]/ SQL"/ >

} //<xsl:val ue-of select="@NAVE"/>Si npl eDat aSer vi ceDAO

</ xsl : tenpl at e>
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Listing 4.12. The first cut of the SimpleDataServiceDao.xsl

We'll discuss the <xsl:apply-templates select="SERVER[MODE="JEE’)//SQL"/> a bit later. For now, let’s look
at the output that we’d get if we applied the stylesheet to the Employee. XML:

/* Generated by SinpleDataServi cebDao. xsl */
package com t heri abook. dat asour ce;

i mport java.util.?*;

i mport flex.data.*;

i mport java.sql.*;

i mport com t heri abook. DACFI ex. JDBCConnect i on;

i mport com theri abook. DAOFI ex. DACEXcepti on;

i nport com theri abook. DAOFI ex. Dat eTi neConver si on;
public final class Enpl oyeeDat aServi ceDAO ext ends Enpl oyee
{

publ i ¢ Enpl oyeeDat aSer vi ceDAQ()

{

}
} // Enpl oyeeDat aSer vi ceDAO

Listing 4.13 The output of the transformation per the SimpleDataServiceDao.xsl

The tag <xsl:apply-templates .../> from Listing 4.11 effectively delegates the processing of all nodes that can
be located relative to the WEBSERVICE via the XPath expression “SERVER[MODE="JEE’)/ SQL" to a
template that matches “SQL.” Before adding such a template, let’s look a bit deeper at the Employee.xml
metadata file.

4.11 Metadata for Input Parameters

A closer look at the metadata produced by the Clear Data Builder utility against the source file Employee.java
from Listing 4.10 will reveal two sections with SQL. The first one — WEBSERVICE/SERVICE/SQL/BODY —
contains the SQL in its source form, while the other - WEBSERVICE/SERVICE/SQL/BODY/COMPILED —
contains the same SQL in a form applicable for the JDBC PreparedStatement. The COMPILED section also
contains the result of the matching of the original parameters against the JDBC question mark placeholders:

<?xm version="1.0" encodi ng="UTF- 8" ?>

<WEBSERVI CE NAME=" Enpl oyee” PACKAGE="com t heri abook. dat asource” TYPE="DACFI ex”
VERSI ON=" 2. 0" >

<SERVER LANGUAGE="Java" MODE="JEE">
<SQL ACTI ON=" SELECT”
NAMVE=" get Enpl oyees” POOL="j dbc/t heri abook” SCOPE="public”

ASTYPE="com t her i abook. dt 0. Enpl oyeeDT( ]~
JAVATYPE="com t heri abook. dt o. Enpl oyeeDT( ] ”

>
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<PARAM | N="Y" | NDEX="1" JAVATYPE="Date” NAVME="startDate”/>
<BODY >

<I[ CDATA[ select * from enpl oyee where start_date < :startDate or
start_date=:start-

Date ]]>

</ BODY>

<COWVPI LED>

<PARAM | N="Y" | NDEX="1" JAVATYPE="Date” NAME="startDate” />
<PARAM | N="Y" | NDEX="2" JAVATYPE="Date” NAME="startDate” />
<BCDY>

<I[ CDATA] select * from enpl oyee where start_date < ? or start_date=? ]]>
</ BODY>

</ COVPI LED>

</ SQ.>

</ SERVER>

</ VEBSERVI CE>

Listing 4.14 A second look at the Employee.xm| metadata with input parameters

4.12 Templates for Implementing the Fill Method

Let's modify the stylesheet to generate the fill-method by adding the template matching the SQL context. The
abbreviated form of this template is presented further down in Listing 4.16. First have a look at the code that

this template generates:

public final List /*comtheriabook. datasource. dto. Enpl oyeeDT( ] */
get Enpl oyees(j ava.

util.Date startDate)

{

String sgl = “select * fromenpl oyee where start_date < ? or start_date=?";
ArrayList list = new ArrayList();

PreparedSt atenent stm = nul | ;

ResultSet rs = null;

Connection conn = nul | ;

try {

conn = JDBCConnecti on. get Connecti on(“j dbc/theri abook”);
stmt = conn. prepareStatenment (sql ) ;

11

}

return list;
} catch(Throwable te) {
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te.printStackTrace();

t hr ow new DACException(te);

} finally

{

try {rs.close(); rs = null;} catch (Exception e){// log your errors here}

try {stnt.close(); stnmt = null;} catch (Exception e){ // log your errors here }

JDBCConnecti on. r el easeConnecti on(conn);

}

}
Listing 4.15 The output of the <xsl:template match="SQL”/> against Employee.xml

Listing 4.16 presents a template that generates the code above. Please note that this template in turn
delegates the processing of the input parameters to the named template declareFillParameters as seen in
Listing 4.17. The template is abbreviated and we’ll be looking at what's hidden behind the commented
ellipses “//...” in the next section of the chapter:

<xsl:tenplate match="SQ" >

public final List /*<xsl:value-of select="@AVATYPE'/>*/ <xsl:val ue- of
sel ect =" GNAVE” /

>(<xsl:call-tenplate name="decl areFi | | Paraneters”/ >
String sql = “<xsl:val ue-of select="COWI LED BODY"/>";

public final List /*<xsl:value-of select="@AVATYPE'/>*/ <xsl:val ue-of
sel ect =" GNAVE” /

>(<xsl:call-tenplate name="decl areFi |l | Paraneters”/>)

{

String sgl = “<xsl:val ue-of sel ect="COVPI LED BODY"/>";
ArrayList list = new ArrayList();

PreparedSt at enent stm = nul | ;

ResultSet rs = null;

Connection conn = null;

try {

conn = JDBCConnecti on. get Connecti on(“<xsl : val ue-of sel ect="@Q00."/>");
stmt = conn. prepareStatenment (sql ) ;

11

return |ist;

} catch(Throwable te) {

te.printStackTrace();

t hr ow new DACException(te);

} finally

{

try {rs.close(); rs = null;} catch (Exception e){ // log your errors here }
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try {stm.close(); stmt = null;} catch (Exception e){ // log your errors here }

JDBCConnecti on. r el easeConnecti on(conn);

}
}

</ xsl :tenpl at e>
Listing 4.16 This template generates the fill method for each SQL context

Here is the auxiliary template that helped us generate a declaration of parameters for the fill-method. It puts a
comma after each parameter, except the latest and narrows the definition of the Date to java.util.Date to
avoid ambiguity between java.sgl and java.util packages imported at the beginning of the class:

<xsl:tenpl ate nanme="decl areFi | | Par anet ers” >

<xsl:for-each select="PARAM @N="Y']">

<xsl:if test="position()!=1"> </xsl:if>

<xsl : choose>

<xsl :when test="@AVATYPE=" Date’ ”">j ava. util . Dat e</ xsl : when>

<xsl : ot herw se><xsl : val ue- of sel ect =" @AVATYPE"/ ></ xsl : ot herwi se>
</ xsl : choose>

<xsl:text> </xsl:text>

<xsl : val ue- of sel ect =" GNAME"/ >

</ xsl : for-each>

</ xsl :tenpl at e>

Listing 4.17 The template declareFillParameters, used by <xsl:template match="SQL"/>

4.13 Completing the Fill Method

Let's upgrade our stylesheet to a state where it can generate a fully functional fill-method. In the case of the
Employee.xml metadata, we’d like to see our template generate the code presented in Listing 4.18:

public final List /*comtheriabook. datasource. dto. Enpl oyeeDT( ] */
get Enpl oyees(j ava.

util.Date startDate)

{

String sgl = “select * fromenpl oyee where start_date < ? or start_date=?";
ArrayList list = new ArrayList();

PreparedSt atenent stm = nul | ;

ResultSet rs = null;

Connection conn = nul | ;

try {
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conn = JDBCConnecti on. get Connection(“j dbc/theri abook™);

stmt = conn. prepareStatenent (sql);

st .setDate(1, DateTi neConversion.toSql Date(startDate));

st .setDate(2, DateTi meConversion.toSqgl Date(startDate));

rs = stnt.executeQuery();

while( rs.next() ) {

com t heri abook. dat asour ce. dt 0. Enpl oyeeDTO dt o = new com t heri abook. dat a
sour ce. dt o. Enpl oyeeDT(Q() ;

dto. EMP_ID = (rs.getInt(“EMP_ID"));

dto. MANAGER ID = (rs.getlInt(“MANAGER I D)) ;

dto. EMP_FNAME = (rs.getString(“EMP_FNAVE"));

dto. EMP_LNAME = (rs.getString(“EMP_LNAVE"));

dto. DEPT_ID = (rs.getInt(“DEPT_ID"));

dto. STREET = (rs.getString(“STREET"));

dto. A TY = (rs.getString(“CITY"));

dt 0. STATE = (rs.getString("“STATE"));

dto. ZIP_CODE = (rs.getString("“Zl P_CODE"));

dto. PHONE = (rs.getString(“PHONE"));

dt 0. STATUS = (rs.getString(“STATUS"));

dto. SS_ NUMBER = (rs.getString(“SS_NUMBER'));

dt 0. SALARY = (rs. get Doubl e(“ SALARY"));

dt 0. START_DATE = Dat eTi neConversion.toUt il Dat e(rs. get Dat e(“ START_DATE") ) ;
dt o. TERM NATI ON_DATE = Dat eTi nmeConversion.toUti| Date(rs. get Dat e(* TERM NATI ON_
DATE")) ;

dt 0. Bl RTH_DATE = Dat eTi mneConversion.toUtil Date(rs. get Dat e(“ Bl RTH_DATE"));
dt 0. BENE_HEALTH INS = (rs. get String(“BENE_HEALTH INS"));

dt 0. BENE_LI FE_INS = (rs.getString(“BENE_LIFE_INS"));

dt 0. BENE_DAY_CARE = (rs. get String(“BENE_DAY_CARE"));

dto. SEX = (rs.getString(“SEX"));

list.add(dto);

}

return |ist;

} catch(Throwable te) {

te.printStackTrace();

t hr ow new DACException(te);

} finally {
try {rs.close(); rs = null;} catch (Exception e){}

try {stnm.close(); stmt = null;} catch (Exception e){}
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JDBCConnecti on. r el easeConnecti on(conn);

}

}
Listing 4.18 Complete fill-method getEmployees() generated by SimpleDataServiceDao.xsl

To “teach” our stylesheet to produce this code, we’ll replace the try clause generated by the <template
match="SQL"> currently containing:

try {
conn = JDBCConnecti on. get Connecti on(“<xsl : val ue-of sel ect="@Q00."/>");

stmt = conn. prepareStatenent (sql);
/1

return |ist;

}

with the foll ow ng:

try {
conn

JDBCConnect i on. get Connect i on(“<xsl : val ue-of sel ect="@Q0CL"/>");
stmt = conn. prepareStatenent (sql);

<xsl:call-tenpl ate nanme="set Paraneters”/>

rs = stnt.executeQuery();

while( rs.next() ) {

<xsl:variabl e name="itenType” sel ect="substring(string(@AVA

TYPE), 1, string-length(string(@AVATYPE))-2)"/> <xsl:val ue-of

sel ect="$itenmlType”/> dto = new <xsl:val ue-of sel ect="8itenType”/>();
<xsl:call-tenpl ate name="readRecord”/ >

list.add(dto);

}

return |ist;

}

As you can see, we've delegated the work of calling the setXXX() methods to the named template
setParameters and reading the records of the result — set to the named template readRecord. Let's walk
through these templates one at a time.

4.14 Setting JDBC Statement Parameters

While setting the input arguments of the prepared statement, we’ll have to convert the Java types of the
parameters listed in the COMPILED node into JDBC types. In particular, we have to convert the Date in our
use case to java.sgl.Date to accommodate the following lines:
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st .setDate(1, DateTi neConversion.toSql Date(startDate));
stnt.setDate(2, DateTi neConversion.toSql Date(startDate));

We've centralized this and similar conversions under the named template convertJavaArgument-ToJDBC:
<xsl :tenpl ate name="convert JavaAr gunent ToJDBC’ >

<xsl : choose>

<xsl :when test="@AVATYPE=" Dat e’ " >Dat eTi meConver si on. t 0Sql Dat e( <xsl : val ue- of
sel ect =" @GNAME" / >) </ xsl : when>

<xsl :when test="@AVATYPE="Ti me’ " >Dat eTi meConver si on. t 0Sql Ti me(<xsl : val ue- of
sel ect =" @GNAME" / >) </ xsl : when>

<xsl : ot herwi se>

<xsl : val ue- of sel ect =" GNAME"/ >

</ xsl : ot herwi se>

</ xsl : choose>

</ xsl :tenpl at e>

After taking care of the Java-to-JDBC conversion, the tenpl ate setParaneters
becones easy:

<xsl :tenpl ate name="set Par anet ers” >

<xsl:for-each sel ect="COWI LEDY PARAM @N="Y']" >

st . set <xsl : val ue- of sel ect =" @AVATYPE’/ >( <xsl : val ue-of sel ect =" @ NDEX"/ >,
<xsl:call-tenpl ate name="convert JavaAr gunment ToJDBC'/ >); </ xsl : f or - each>

</ xsl :tenpl at e>

4.15 Reading the Result Set Record

Reading the result set record would require another look at the metadata. For each SQL annotated method,
the Clear Data Builder utility generates a description of the result set. To do that, Clear Data Builder connects
to the target database during the generation of the metadata. Connection credentials are expected in the
properties file named exactly as the JNDI data source name, and our file is called theriabook. properties and
is located in the Clear Data Builder's JDBC folder. Here is the snippet of metadata that represents the
description of the result set associated with the getEmployees() method :

<SQ@ ... NAME=" get Enpl oyees” . . .>

<DATASET>

<FI ELDS>

<FI ELD key="yes” name="EMP_I D’ precision="11" scal e="0" tabl eNanme="enpl oyee”
type="integer” updatabl e="yes” />

<FI ELD nane=" MANAGER | D’ preci sion="11" scal e="0" tabl eName="enpl oyee”
type="integer”

updat abl e="yes” />

<FI ELD nane=" EMP_FNANME" preci si on="20" scal e="0" tabl eNane="enpl oyee”
type="char”
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updat abl e="yes” />

<FI ELD nane=" EMP_LNANME" preci si on="20" scal e="0" tabl eNane="enpl oyee”
type="char”

updat abl e="yes” />

<FI ELD nane="DEPT_I D’ precision="11" scal e="0" tabl eNane="enpl oyee”
type="integer”

updat abl e="yes” />

<FI ELD nane=" STREET” preci sion="40" scal e="0" tabl eNanme="enpl oyee” type="char”
updat abl e="yes” />

<FI ELD nane="ClI TY” precision="20" scal e="0" tabl eName="enpl oyee” type="char”
updat abl e="yes” />

<FI ELD nane=" STATE" precision="4" scal e="0” tabl eNane="enpl oyee” type="char”
updat abl e="yes” />

<FI ELD nane="ZI P_CODE’ precision="9" scal e="0" tabl eName="enpl oyee” type="char”
updat abl e="yes” />

<FI ELD nane=" PHONE” precisi on="10" scal e="0" tabl eName="enpl oyee” type="char”
updat abl e="yes” />

<FI ELD nane=" STATUS" precision="1" scal e="0" tabl eNanme="enpl oyee” type="char”
updat abl e="yes” />

<FI ELD nane="SS_NUMBER’ precision="11" scal e="0" tabl eNane="enpl oyee”
type="char”

updat abl e="yes” />

<FI ELD nane=" SALARY” preci sion="20" scal e="3" tabl eNane="enpl oyee”
type="deci mal ”

updat abl e="yes” />

<FI ELD nane=" START_DATE” preci si on="10" scal e="0" t abl eNane="enpl oyee”
type="date”

updat abl e="yes” />
<FI ELD nane="TERM NATI ON_DATE"” preci si on="10" scal e="0" tabl eNane="enpl oyee”
type="date” updat abl e="yes” />

<FI ELD nane="BlI RTH _DATE” preci si on="10" scal e="0" t abl eNane="enpl oyee”
type="date”

updat abl e="yes” />

<FI ELD nane="BENE_HEALTH I NS” preci sion="1" scal e="0" tabl eNane="enpl oyee”
type="char”

updat abl e="yes” />

<FI ELD nane="BENE_LI FE_I NS" precision="1" scal e="0" tabl eName="enpl oyee”
type="char”

updat abl e="yes” />

<FI ELD nane=" BENE_DAY_CARE’ preci sion="1" scal e="0" tabl eName="enpl oyee”
type="char”
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updat abl e="yes” />

<FI ELD nane="SEX" precision="1" scal e="0" tabl eName="enpl oyee” type="char”
updat abl e="yes” />

</ Fl ELDS>

</ DATASET>

</ SQ.>

Listing 4.19 The description of the result set produced by Clear Data Builder

There is one more point to make before we can look at the implementation of the readRecord template. The
data types per DATASET/FIELDS/FIELD nodes are database-specific types, not JDBC ones. For example,
we have to apply additional mapping to produce getString() for the char database columns and getDouble()
for the decimal ones. This mapping is provided by the named template mapDBtoJDBC (you may need to
tweak it a bit for your DBMS):

<xsl:tenpl ate name=" mapDBt 0JDBC’ >

<xsl : choose>

<xsl : when test="@ype=' bool ean’ " >Bool ean</ xsl : when>
<xsl :when test="@ype = byte’ " >Byte</xsl : when>
<xsl:when test="@ype =" byte[]’ ">Bytes</xsl:when>

<xsl :when test="@ype = char’”">String</xsl :when>

<xsl : when test="@ype=' dat e’ " >Dat e</ xsl : when>

<xsl :when test="@ype=" datetime’ ”>Ti mest anp</ xsl : when>
<xsl : when test="@ype=' deci mal ' " >Doubl e</ xsl : when>
<xsl : when test="@ ype=' doubl e’ " >Doubl e</ xsl : when>

<xsl : when test="@ype='fl oat’ " >Fl oat </ xsl : when>

<xsl :when test="@ype="int’ ">l nt</xsl:when>

<xsl : when test="@ype="integer’ ">l nt</xsl:when>

<xsl :when test="@ype='|varchar’”>String</xsl : when>
<xsl : when test="@ype="noney’ ” >Doubl e</ xsl : when>

<xsl : when test="@ype=' nchar’ " >Stri ng</xsl : when>

<xsl : when test="@ype=' nvarchar’”>String</xsl : when>
<xsl : when test="@ype=" nvarchar?2’ ”>String</xsl : when>
<xsl : when test="@ype="nunber’ and @cal e=’ 0’ ">Long</ xsl : when>
<xsl : when test="@ype=" nunber’ and @cal e! =" 0’ " >Doubl e</ xsl : when>
<xsl :when test="@ype=" nuneric’”>Doubl e</ xsl : when>
<xsl :when test="@ype=" smal | int’ ">l nt</xsl:when>

<xsl :when test="@ype="smal | f| oat’ " >Fl oat </ xsl : when>
<xsl :when test="@ype="text’ ">String</xsl:when>

<xsl :when test="@ype="time’ " >Ti me</ xsl : when>

<xsl :when test="@ype="ti nmestanp’ " >Ti nest anp</ xsl : when>
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<xsl :when test="@ype="varchar’”>Stri ng</xsl : when>
<xsl :when test="@ype="varchar2' ">String</xsl : when>
<xsl : ot herwi se>Qbj ect </ xsl : ot her wi se>

</ xsl : choose></ xsl : t enpl at e>
Listing 4.20 Template mapping database types to JDBC ones

And now, let’s look at the readRecord template, which iterates over all the fields of the result set and
generates lines like:

dto. EMP_ID = (rs.getInt(“EMP_ID"));
dt 0. SALARY = (rs. get Doubl e(*“ SALARY));

In addition, JDBC-related date/time types get converted from java.sql to java.util form:

dto.START_DATE = DateTimeConversion.toUtilDate(rs.getDate("START_DATE"));

Here is the readRecord template:

<xsl :tenpl ate name="readRecord” >

<xsl :for-each sel ect =" DATASET/ FI ELDS/ FI ELD’ >dt o. <xsl : val ue- of

sel ect =" @ane”/ > = <xsl : choose>

<xsl :when test="string(@ype)="dat e’ ”>Dat eTi neConversi on.toUt il Dat e</ xsl : when>
<xsl :when test="string(@ype)="datetine’”>DateTi meConversi on.toUti| Dat e</ xsl :
when>

<xsl:when test="string(@ype)="tinme’”>Dat eTi mreConver si on.tolUt i | Dat e</ xsl : when>
<xsl:when test="string(@ype)="tinmestanp’ ”>Dat eTi mreConversi on.tolUti | Dat e</ xsl :
when>

<xsl : ot herw se></ xsl : ot herw se>

</ xsl : choose>(rs. get<xsl:call-tenpl ate nane="nmapDBt 0JDBC’/ >( " <xsl : val ue- of

sel ect="@ane"/>"));

</ xsl : for-each>

</ xsl :tenpl at e>

This concludes the complete implementation of the fill-method. The sync-method templating comes next.

4.16 Templates for Implementing Sync-Method

We’'ll be generating the sync-method using precisely the same metadata that we’ve extracted from the
annotated Java class presented in Listing 4.10. We're particularly interested in the attribute
updateTable=employee of the @DAOFIlex:sql tag that tells us which table from the SELECT statement
should be used as an update target (your select statement can have more than one table, but the current
version of the Clear Data Builder can update only one).

Listing 4.21 presents the XML metadata we’ve been working with in this chapter, but it's the first time that we
show the UPDATE node. As expected, the UPDATE node holds the name of the table to update. It also
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indicates that the WHERE clause of the generated INSERT/DELETE/UPDATE statements should be based
on the key fields (as opposed to the other alternatives: modified fields and the combination key-and-
modified):

<?xm version="1.0" encodi ng="UTF- 8" ?>

<WEBSERVI CE NAME=" Enpl oyee” PACKAGE="com t heri abook. dat asource” TYPE="DACFI ex”
VERSI ON="

2.0">

<SERVER LANGUAGE="Java” MODE="JEE” >

<SQ. ACTI ON=" SELECT”

NANME=" get Enpl oyees” POOL="j dbc/t heri abook” SCOPE="public”

ASTYPE="com t her i abook. dt 0. Enpl oyeeDT( ]” JAVATYPE="com t heri abook. dt o.
Enpl oyeeDT( ]~

>

<PARAM | N="Y" | NDEX="1" JAVATYPE="Date” NAME="startDate”/>

</ COWPI LED >

<UPDATE TARGET=" EMPLOYEE" >

<TABLE NAME=" EMPLOYEE" UPDATEMETHOD="key"/ >

</ UPDATE>

<DATASET><FI ELDS>

<FI ELD key="yes” name="EMP_I D’ tabl eNane="enpl oyee” type="integer”

updat abl e="yes”/ >

</ FI ELDS></ DATASET>
</ SQ.>

</ SERVER>

</ \EBSERVI CE>

Listing 4.21 The Clear Data Builder metadata with information for the sync-method

Interestingly, the top-level code for the sync-method doesn't really depend on any of this. Indeed, we need to
process the entire input List of ChangeObjects. We’'ll do it in three passes (as we did in a manual mode in
Listing 4.7) and execute all DELETEs first, with UPDATES and INSERTS, but again, the code will be pretty
agnostic relative to the underlying SQL. Listing 4.22 presents the template that automatically generates such
a sync-method given the content of the <SQL /> metadata node as the context:

<xsl:tenplate match="SQ." node="update”>
public final List <xsl:value-of select="@AME' /> sync(List itens)

{

Connecti on conn

nul | ;

ChangeObj ect co nul | ;

try {
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conn = JDBCConnecti on. get Connecti on(“<xsl : val ue-of sel ect="@Q00L"/>");
Iterator iterator = itens.iterator();

while (iterator.hasNext() ) { // Do all deletes first

co = (ChangeObject)iterator.next();

if(co.isDelete()) doDel ete_<xsl:val ue-of select="@NAVE’/>(conn, co);
}

iterator = itens.iterator();

while (iterator.hasNext()) { // Proceed to all updates next

co = (ChangeObject)iterator.next();

i f(co.isUpdate()) doUpdate_<xsl:val ue-of select="@NAVE’/>(conn, co);
}

iterator = itens.iterator();

while (iterator.hasNext()) { // Finish with inserts

co = (Changebject)iterator.next();

if (co.isCreate()) doCreate_<xsl:val ue-of select="@GNAM"/>(conn, co);
}

} catch(Dat aSyncException dse) ({

dse. print St ackTrace();

t hrow dse;

} catch(Throwable te) {

te.printStackTrace();

t hr ow new DAOException(te. get Message(), te);

} finally {
i f( conn!'=null ) JDBCConnecti on.rel easeConnection(conn);

}
return itens;

</ xsl :tenpl at e>

Listing 4.22 The template to generate the“top-level” of the sync-method

Now, to make sure this template accompanies the original <xsl:template match="SQL"> we’ll modify the latter
with the <xsl:apply-templates> as shown in the following snippet:

<xsl:tenplate match="SQ" >

<xsl:variabl e name="itenType” sel ect="substring(string( @AVATYPE), 1, string-
| engt h( st

ri ng( @AVATYPE) ) -2)"/ >

public final List /*<xsl:value-of select="@AVATYPE'/>*/ <xsl:val ue- of
sel ect =" GNAVE” /

>(<xsl:call-tenplate nanme="decl areFi |l | Paraneters”/>)
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}

<xsl:if test="@A\CTI ON=" SELECT" and bool ean( UPDATE)” > <xsl : appl y-tenpl at es
select="."

node="updat e’/ ></xsl :if>

</ xsl :tenpl at e>

Since we're transforming our Employee.xml metadata with the SimpleDataServiceDao.xsl in its current state,
the relevant fragment of the output will look like Listing 4.23:

public final List searchEnpl oyees_sync(List itens)

{
| ogger . debug(“ sear chEnpl oyees_sync(...)");

Connecti on conn nul | ;

ChangeObj ect co nul | ;

try {

conn = JDBCConnect i on. get Pool edConnecti on(“j dbc/t heri abook”);
Iterator iterator = itens.iterator();

while (iterator.hasNext() ) { // Do all deletes first
co = (ChangeOvject)iterator.next();

if(co.isDelete()) doDel ete_searchEnpl oyees(conn, co);
}

iterator = itens.iterator();

while (iterator.hasNext()) { // Proceed to all updates next
co = (ChangeObject)iterator.next();

i f(co.isUpdate()) doUpdate_searchEnpl oyees(conn, co);
}

iterator = itens.iterator();

while (iterator.hasNext()) { // Finish with inserts
co = (ChangeObject)iterator.next();

if (co.isCreate()) doCreate_searchEnpl oyees(conn, co);
}

} catch(Dat aSyncException dse) ({

dse. print St ackTrace();

t hrow dse;

} catch(Throwable te) {

te.printStackTrace();

t hr ow new DACException(te. get Message(), te);

} finally {
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i f( conn!=null ) JDBCConnecti on.rel easePool edConnecti on(conn);

}

return itens;

}

Listing 4.23 Top-level sync-method code generated by our template

Our next task is to generate doUpdate(), doDelete(), and dolnsert() methods.

4.17 Completing the Sync Method

We’'ll delegate the generation process of the doUpdate(), doDelete(), and dolnsert() methods to three
correspondingly named templates. We’'ll alter the template presented in Listing 4.22 as shown below:

<xsl:tenplate match="SQ." node="update” >

public final List <xsl:value-of select="@NAME' /> sync(List itens)

{

}

<xsl:call-tenpl ate nanme="doUpdate” />
<xsl:call-tenpl ate nanme="doDel ete” />
<xsl:call-tenpl ate name="dol nsert” />

</ xsl :tenpl at e>

Let’s start with doUpdate. Remember our exercise with handcrafted DataService-based code? That
doUpdate() contained a StringBuffer of the UPDATE statement. Given that our XML context is the <SQL>
node we can generate the required line as

StringBuffer sql = new StringBuffer(“UPDATE <xsl:value-of select="UPDATE/@TARGET"/> SET *);

To produce the WHERE clause, which will enumerate all the key columns in the form “key1=?, key2=?" we
can do the following:

sqgl . append( “ WHERE (<xsl:for-each sel ect =" DATASET/ FI ELDS/
FI ELD] @xey="yes’ | "><xsl:if test="position()!=1"> AND </xsl :if><xsl: val ue- of

sel ect =" @ane”/ >=?</ xsl : for-each>)” );

Then, to substitute the “?” symbols with the key values we will employ the similar <xsl:for-each/>: combined
with what we learned about the ChangedObject’s getPreviousValue() method:

<xsl:for-each sel ect =" DATASET/ FI ELDS/ FI ELDJ @xey="yes’' ]” >
stmt.setCbject(ii++, co.getPreviousVal ue(”“<xsl:value-of select="@anme”/>")); </

xsl : for-each>

Ultimately we’ll arrive at the text of the doUpdate template as shown in Listing 4.24:
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<xsl:tenpl ate nanme="doUpdate” >

private void doUpdate_<xsl:val ue-of sel ect="@GNAME"/>( Connecti on conn,
Change(bj ect co)

t hrows SQLExcepti on{

PreparedSt at enent stm = nul | ;

try {

StringBuffer sql = new StringBuffer(*“UPDATE <xsl :val ue-of sel ect="UPDATE/
@ARGET"/> SET “);

String [] nanes = co. get ChangedPropertyNanes();

for (int ii=0; ii &t; names.length; ii++) {
sql . append((ii!=0?", “:"") + nanes[ii] +" =72 ");
}

sqgl . append( “ WHERE (<xsl:for-each sel ect =" DATASET/ Fl ELDS/

FI ELD] @xey="yes’ | "><xsl:if test="position()!=1"> AND </xsl :if><xsl : val ue- of
sel ect =" @ane”/ >=?</xsl : for-each>)" );

stmt = conn. prepareStatenent (sql.toString());

Map val ues = co. get ChangedVal ues();

int ii=0;

for (ii=0; ii &t; names.length; ii++) {

stmt.setCbject( ii+l, values.get(nanes[ii]));

}

11 ++;

<xsl:for-each sel ect =" DATASET/ FI ELDS/ FI ELD] @xey="yes’ ]” >

st .setCbject(ii++, co.getPreviousVal ue(”“<xsl:value-of select="@anme”/>")); </
xsl : for-each>

if (stnt.executeUpdate()==0) throw new DataSyncExcepti on(co);

} finally {

try { if( stnt!=null) stnt.close(); stnt = null;} catch (Exception e){}
}

}

</ xsl :tenpl at e>

Listing 4.24 The template of the doUpdate() method

The template implementing the doDelete method is very similar, except that, due to the syntax of the
DELETE statement it ventures into enumerating the WHERE-hosted keys right off the bat while preparing the
StringBuffer:

<xsl:tenpl ate nanme="doDel ete” >

private void doDel et e_<xsl : val ue- of sel ect =" @GNAME"/ >( Connecti on conn,
Change(bj ect co)
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t hrows SQLExcepti on{

PreparedSt at enent stm = nul | ;

try {

StringBuffer sql = new StringBuffer(*“DELETE FROM <xsl : val ue- of sel ect =" UPDATE/

@ARCGET”/ > WHERE (<xsl :for-each
sel ect =" DATASET/ FI ELDS/ FI ELD] @ey="yes’']"><xsl :if

test="position()!=1"> AND </xsl :if><xsl:val ue-of sel ect="@ane”/>=?</xsl:for-
each>)");

stmt = conn. prepareStatenent (sql.toString());

<xsl:for-each sel ect =" DATASET/ FI ELDS/ FI ELDJ @xey="yes’ ]” >

st . set Cbj ect (<xsl:val ue-of select="position()”/> co.getPreviousVal ue(“<x
sl : val ue- of sel ect =" @ane”/>"));

</ xsl : for-each>

if (stnt.executeUpdate()==0) throw new DataSyncException(co);

} finally {

try { if( stm!=null) stnt.close(); stnt = null;} catch (Exception e){}

}

}

</ xsl :tenpl at e>
Listing 4.25 The template of the doDelete() method

We did not list the results of the XSL transformation here because they are literally identical to the
handcrafted code we modeled our templates after.

We're almost there. The only remaining part of the SimpleDataServiceDao.xsl to discuss is the doCreate
template, which will be covered next.

4.18 The Template for the doCreate() Method

It's time to do another kind of mapping exercise. We've been through such an exercise when reading the
ResultSet with the getXXX() functions. Knowing the database type of the result set element we had to
determine the proper choice of the getint(), getString(), etc., and on top of that, perform the conversions like
converting java.sgl.Date into java.util.Date. On the same note, we have to pick the right setint(), setString(),
and the like, based on the database data type and do the proper conversions.

The named template “mapDBtoJDBC” (see Listing 4.20) comes in handy again. Provided the context is a
metadata node <FIELD>, we can generate the proper setXXX() call with the line:

stmt.set<xsl:call-template name="mapDBtoJDBC"/>(arguments);

To perform the type conversion, we’ll add another named template, convertJavaColumnToJDBC. It expects
to use the value of the database column’s type and an expression for conversion. For the
date/time/timestamp types it converts the Java value of the DTO property into the corresponding value from
the java.sgl package leaving other expressions intact:

<xsl :tenpl ate name="convert JavaCol umToJDBC’ >

<xsl : param name="type”/ >
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<xsl : par am name="expr essi on”/ >

<xsl :when test="type="date’ ">Dat eTi meConver si on. t 0Sql Dat e( <xsl : val ue- of

sel ect =" $expr essi on”/ >) </ xsl : when>

<xsl :when test="type="dateti ne’ ”>Dat eTi meConver si on.toSqgl Ti nest anp( <xsl : val ue- of
sel ect =" $expr essi on”/ >) </ xsl : when>

<xsl :when test="type="tinme’ ">Dat eTi meConver si on. toSql Ti me(<xsl : val ue- of

sel ect =" $expr essi on”/ >) </ xsl : when>

<xsl :when test="type="tinmestanp’ " >Dat eTi meConver si on.t oSql Ti mest anp( <xsl : val ue-
of

sel ect =" $expr essi on”/ >) </ xsl : when>

<xsl : ot her wi se><xsl : val ue- of
sel ect =" $expr essi on”/ ></ xsl : ot her wi se></ xsl : choose></ xsl :

tenpl at e>

Listing 4.26 The template of converting date/time targeting values to java.sql.* values

And here is the last component. In the absence of dedicated null indicators traveling along with the DTO, the
only way to set NULL values for types like double and float is to have an if statement similar to:

i f (Doubl e.isNaN(item SALARY))
stmt.setNull (4, Types. DOUBLE) ;

el se

stnt. set Doubl e(4, item SALARY);

Putting it all together, we arrive at the template writeRecord. It starts with converting source expressions like
item.BIRTH_DATE, item.START_DATE, etc., into a jdbcValue. Then, depending on the FIELD type, it
generates an if-statement like the one above or outputs a setXXX() statement with the code:

st .set<xsl:call-tenplate nane="nmapDBt 0JDBC’/ >( <xsl : val ue- of
sel ect="position()"/>,
<xsl : val ue- of

sel ect =" $j dbcVal ue”/ >);

The full listing of the witeRecord tenplate foll ows:
<xsl:tenpl ate name="witeRecord” >

<xsl :for-each sel ect =" DATASET/ FI ELDS/ Fl ELD" >

<xsl :vari abl e name="j dbcVal ue” >

<xsl:call-tenpl ate nanme="convert JavaCol umToJDBC’ >

<xsl : wi t h- param name="t ype” select="@ype"/>

<xsl :w t h- param name="exp” >i t em <xsl : val ue- of sel ect =" @ane”/>
</ xsl : wi t h- par anp

</ xsl :call-tenpl at e>
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</ xsl :vari abl e>

<xsl : choose>

<xsl :when test="@ype="double’ or @ype="decimal’ or @ype='noney’' or
(@ype=" nunber’ and @cale!="0") or @ype=' nuneric’”>

i f (Double.isNaN(item <xsl:val ue-of select="@ane"/>))

stmt.setNull (<xsl:val ue-of select="position()”/>, Types. DOUBLE)

el se

st . set Doubl e( <xsl : val ue-of select="position()”/> item <xsl:val ue-of
sel ect =" @ane”/ >) ; </ xsl : when>

<xsl :when test="@ype="float’ or @ype= smallfloat’”>

if (Float.isNaN(item <xsl:val ue-of sel ect="@ane"/>))

stmt.setNull (<xsl:val ue-of select="position()”/>, Types. FLQAT);

el se

st . set Fl oat (<xsl : val ue-of select="position()”/>, item <xsl:val ue-of
sel ect =" @ame”/ >) ; </ xsl : when>

<xsl : ot herwi se>

st .set<xsl:call-tenplate nane="mapDBt 0JDBC’/ >( <xsl : val ue- of

sel ect="position()”/>, <xsl:value-of select="8%jdbcVal ue”/>);</xsl:otherw se>
</ xsl : choose>

</ xsl :for-each>

</ xsl : tenpl at e>

Listing 4.27 The writeRecord template

If you've made it so far, the XSL template for doCreate will look trivial. It builds the SQL INTO clause of the
INSERT iterating over the result set fields, and iterates over it again to place an adequate number of comma-
separated “?” characters. Then, on calling conn.prepareStatement() it invokes the template writeRecord.
That's it.

<xsl:tenpl ate nanme="doCreate” >

<xsl:variabl e name="itenType” sel ect="substring(string( @AVATYPE), 1, string-
| engt h( st

ri ng( @AVATYPE) ) -2)"/ >

private Change(hj ect doCreate_<xsl:val ue-of sel ect="@NAME"/>(Connecti on conn,
ChangeObj ect co) throws SQ.Exception{he

PreparedSt atenent stm = nul | ;

try {

String sgl = “INSERT | NTO <xsl : val ue-of sel ect =" UPDATE @ARGET"/> “ +
“(<xsl:for-each sel ect =" DATASET/ FI ELDS/ FI ELD" >

<xsl :val ue-of sel ect="@ane”/><xsl:if test="not(position()=last())”">, </xsl:if>

</ xsl :for-each>)"+
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“ val ues (<xsl:for-each sel ect="DATASET/ Fl ELDS/ FI ELD’ >?<xsl :if test="not (positio

n()=last())”>, </xsl:if></xsl:for-each>)";

stmt = conn. prepareStatenent (sql);

<xsl :val ue-of select="8%itenType”/> item = (<xsl:val ue-of sel ect="8%itenmlype”/>)

co. get Newer si on() ;
<xsl:call-tenplate name="witeRecord”/>

if (stnt.executeUpdate()==0) throw new DACException(“Failed inserting.”);

co. set Newersion(iteny;

return co;

} finally {

try { if( stm!=null) stnt.close(); stnt
}

}

</ xsl :tenpl at e>

Listing 4.28 The template of the doCreate() method

Here is the output of the doCreate() template against the Employee.xml metadata:
private Change(hj ect doCreate_get Enpl oyees(Connecti on conn,

t hr ows
SQLExcepti on{
PreparedSt atenent stm = nul | ;

try {
String sql = “INSERT | NTO EMPLOYEE “ +

“( EVP_I D, MANAGER | D, EMP_FNANE, EMP_LNANE, DEPT_I D, STREET, Cl TY, STATE, ZI P_

null;} catch (Exception e){}

Change(bj ect co0)

CODE, PHONE, STATUS, SS_NUMBER, SALARY, START_DATE, TERM NATI ON_DATE, Bl RTH_DATE, BENE_H

EALTH_
I NS, BENE_LI FE_I NS, BENE_DAY_CARE, SEX) " +

“ values (?,?,?,?2,?2,2,2,2,2,2,2,2,2,2,2,2,2,2,?2,?2)7;

stmt = conn. prepareStatenent (sql);

com t heri abook. dt o. Enpl oyeeDTO item = (com t heri abook. dt o. Enpl oyeeDTO)

co. get NewVer si on() ;

stnmt.setInt(1l, itemEVMP_ID);
stm.setint(2, item MANAGER | D);
stm.setString(3, item EMP_FNAME);
stm.setString(4, item EMP_LNAME);
stnmt.setlnt(5, item DEPT_ID);
stnt.setString(6, item STREET);
stmt.setString(7, item dTY);
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stmt.setString(8, item STATE);

stm.setString(9, item ZI P_CODE);

stnt.setString(10, item PHONE);

stm.setString(1ll, item STATUS);

stmt.setString(12, item SS_NUMBER) ;

i f (Doubl e.isNaN(item SALARY))

stnt.setNull (13, Types. DOUBLE) ;

el se

st . set Doubl e(13, item SALARY);

stnt.setDate(14, DateTi meConversion.toSql Date(item START_DATE)) ;

stnt . set Dat e(15, DateTi meConversion.toSql Date(item TERM NATI ON_DATE) ) ;
st .setDate(16, DateTi meConversion.toSqgl Date(item Bl RTH_DATE));
stmt.setString(17, item BENE HEALTH INS);

stm.setString(18, item BENE_LIFE_INS);

stm.setString(19, item BENE DAY _CARE);

stmt.setString(20, item SEX);

if (stnt.executeUpdate()==0) throw new DACException(“Failed inserting.”);
co. set Newersion(iteny;

return co;

} finally {

try { if( stm!=null) stnt.close(); stnt = null;} catch (Exception e){}
}

}

Listing 4.29 The output produced by the doCreate template

This makes out SimpleDataServiceDao.xsl complete.

APPENDIX A. INSTALLING MYSQL SERVER

Download the popular open source database community server MySQL, for example pick the Windows
installer at http://dev.mysqgl.com/downloads/mysql/5.0.html#downloads. Get the file Windows (x86)
ZIP/Setup.EXE (if you use Windows) and run the setup.exe, which will install MySql as a service and create
MySql menu items in the Windows Start menu. You'll find MySQL documentation in the directory C:\mysq|l-
5.0.37-win32\Docs

Please pay attention, at the end of install, it'll ask you about creation of the password for the root user. Do not
skip this part to avoid troubles with connecting to MySql Server.

Even though MySQL server allows you to work with the data from a command line, it's a lot easier to use a
GUI client. Download and install MySQL GUI Tools Bundle located at http://mysql.org/downloads/gui-
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tools/5.0.html . You'll find several new items, and we’ll use MySQL Administrator for quick creation of a
sample Employees database and MySQL Query Browser for running sample queries.

Start MySql Query browser and use the context menus from the Schemata tab to view existing of create new
database schemas:

Execute =

Schemata

R |
* | example
- : cLztamer
id
@ name
b | farata_myflexorg
b | information_schema

In MySQL Query Browser open the menu File | Change Default Schema and select test as your default
schema.

Enter and execute a test query select * from customer; and you should see a result set as shown below:

; MySQL Query Browser - Connection: Example f example

File Edit “iew Query Script Tools Window MySOL Enterprise  Help

| y % select * from customer; |E :l m

Go back Refrezh Execute -
| | Resultset 1 Schemata
i ranme | ‘i |
p 1 customer] v | example
2 cugtomerd .: custamer
3 cLstomerd id
4 custamerd & name
b | farata_myflexorg
b — information_schema
b myflex
] mysgl
b fest

8. Start MySQL Administrator, select the option User Administration and create a new user: in the User
Information tab enter lowercase id dba and the password sql. Press the tab Schema Privileges, select the
test schema and assign to the user all privileges by pressing the button <<. Press the button Apply
Changes.
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6.0 APPENDIX B. INSTALLING AND CONFIGURING CDB

6.1 Installing CDB 3.1

1. Start Eclipse IDE and select the menus Help > Software Updates > Find and Install.

Window I!!!

. S
Lo v |l welcome L .

{7} Help Contents
&7 Search
Cryniamic Help

Kev Assist, .. Chrl+3hifk+L
Tips and Tricks. ..
Cheat Sheets, .,

Software Updates | 2% Find and Install. .,
ﬁ} Manage Configuration

About Eclipse SDE

2. Select Search for new features to install and press Next.

& Install/Update E]

Feature Updates
L ke
Choose the way wou want to search for features to install e |
e
)

{3 Search For updates of the currently installed Features

Select this option if wou want to search for updates of the Features vou
already have installed.

(#) Search For new features ko install

Select this option if wou want to inskall new Features From existing or new
update sites. Some sites may already be available, You can add new
update site URLs to the search.

®

3. You'll see a popup window with a list of available Web sites with Eclipse-related software. Press the button
New Remote Site... Enter the name of the site (for example, "myflex.org") and the following URL:
http://www.myflex.org/releases/cdb31/site.xml

Press Ok, and then Finish.
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& Edit Remote Site

Mame: | My Fle:

LIRL: |http:,l',l'www.myﬂex.nrg,l'releases,l'cdl:ﬂ1,|'site.xm||

(o] 4 I Cancel |

4. In the popup window shown below, select the checkbox to request install of MyFlex feature and then the button
Next.. Read the license agreement, and select "l accept the terms in the license agreements” and continue the
process selecting Install All on the verification window.

Feature Verification

1%, "Warning: You are about ko install an unsigned Feature,
‘¥ou may choose tao install the Feature or cancel its installation,

(& ;’_[
Jj."-'

%

This Feature has not been digitally signed.
The provider of this Feature cannok be wverified.

Feature name:
Feature Identifier:
Provider:

File Identifier:

Feature Feature
com.farata.myflex.third.feature_3.0.0.200805080203
FARATA

com.Farata.myflex.third.feature_3.0.0.200805080203

Install

| mstaan |

After the installation of CDB is complete, restart Eclipse and install the license file as explained in section 6.3.

6.2 Enabling Installation of CDB Behind the Firewall

1. If your computer is located behind the firewall, Install/lUpdate from Remote Site will not work, unless you tell
Eclipse to use proxy connection. To configure Eclipse for using proxy connection, please go to Windows >
Preferences and enter the IP address and port of your proxy:
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& Preferences

Instal/Update

Generdl Mai ber of *Histary' configurations: | 100
Ant aximum number of ‘Hiskory' configurations:
Farata Flex Check digital signatures of downloaded archives
Flex [l automatically select mirrars
Flex 2 Doc Preferences
Help )
= InstallfUpdate ¥alid updates
Automatic Updates (%) equivalent (1,01 - 1,0,2 - only service increments)
Java () compatible (1.0,9 - 1.1.0 - service and minor increments)

License Management
MyEclipse

Plug-in Development Update Policy
RunDebug Palicy URL: |
Team

Proxy settings
Enable HTTP proxy connection

HTTP proxy host address: |

HTTP proxy host port: |

[Restore Defaults] [ Apply

]

QK

] [ Cancel

]

Note. You may be able to find your proxy by looking up the settings of your browser. Here is where you may

find the proxy settings of your Internet Explorer:

General | Security | Privacy | Content | Connections | Pragrams | Advanced

Autornatic configur ation

Disl- use of manual settings, disable automatic configuration.
[] automatically detect settings

|:| Use automatic configuration script

Prowy server

dial-up or YPN conmections).

Cho Use a proxy server for your LAN (These settings will not apply to

Automatic configuration may override manual settings. To ensure the

[CBypass prozy server For local addresses

Address: | | Port: |BD | Advanced

[ Ok ] [ Cancel

]

Local

LAN Settings do not apply to dial-up connections. LAMN settings

Choose Settings above for dial-up settings.

[0]:4 ] [ Cancel Apply
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Here is how your can lookup settings of your proxy in FireFox:

Options
el O @ B &« & |8

IMain Tabs Content  Feeds  Privacy  Security  Advanced

ey Connection Settings

Conneckior) Configure Proxies to Access the Internet
Configure () Direct connection to the Inkernet

() Auto-detect proxy settings for this netwark
Cache

Use up to HTTP Proxy: | | Port: [0 |

[ Use this proxy server For all protocols

SSL Prosy: | | Port: |U |
ETP Proxy: | | Pork: |D |
Gopher Prosey: | | Fort: |U |
SOCKS Host: | | Port: [0 |

O SOCKS w4 (@ SOCKS ¥5
Mo Prosy For: | localhost, 127.0.0.1 |

Example: .mozilla.org, .net.nz, 192.168.1.0/24
O Automatic proxy configuration LIRL:

(a4 l [ Cancel ] [ Help

6.3 Installing Clear Data Builder License File

1. Download a free trial or purchase the CDB license at www.myflex.org.

2. Select Eclipse menus Windows > Preferences.

3. Select License Management from the list on the left. On the popup window press Install License and

select the downloaded license file.
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£ Preferences

- General Lack ir: | |3 Licenses “ | o f_f = -
[+ &k
[+ Farata r Clear Data Builder Trial period 30
[#- Flesc E}
#-Help My Recent
[+ Installf Jpdate Documents
[#- Java .
- License Managernenk @
[#- Plug-in Developrent
[#- Run/Debug Desklop
[+ Team
ty Documents
y Computer
-
Q File name: |Clear Data Builder Trial period 30 days lic hd | L Open J
tly Metwork Filez of twpe: i - | [ Cancel J _
[Install License ] ,_Remove License ] ,_Restnre Defaults ] ’_ Apply ]
@ L Ok ] [ Cancel ]

4. The selected license file becomes your default license. If you did not read the license agreement, please
do so by selecting com.farata.daoflex in the Products under license section. After that, press the button
OK and restart Eclipse.

APPENDIX C. CONTACT INFORMATION

To report bugs in Clear Data Builder 3.1, please send an email at support@faratasystems.com. You can also
leave a comment under the Contact Us menu at Farata Systems Web site: http://www.faratasystems.com.
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