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Typographic Conventions

Type Style

Description

lcons

Icon

Description

Example Text

Words or characters quoted
from the screen. These
include field names, screen
titles, pushbuttons labels,
menu names, menu paths,
and menu options.

Cross-references to other
documentation

Caution

Note or Important

Example

BRaOE

Recommendation or Tip

Example text

Emphasized words or
phrases in body text, graphic
titles, and table titles

Example text

File and directory names and
their paths, messages,
names of variables and
parameters, source text, and
names of installation,
upgrade and database tools.

Example text

User entry texts. These are
words or characters that you
enter in the system exactly as
they appear in the
documentation.

<Example
text>

Variable user entry. Angle
brackets indicate that you
replace these words and
characters with appropriate
entries to make entries in the
system.

EXAMPLE TEXT

Keys on the keyboard, for
example, F2 or ENTER.
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How To... Develop Custom Converters and Validators EZ?

1. Business Scenario

In the previous tutorial you created a JSF application that used standard converters and validators to
maintain the integrity of your model.

The following guide will extend the Product Offer tutorial (Convert And Validate Data [extern]) by
adding a Product Code field. It will also show you how to implement application-specific converters
and validators. The custom converter will allow users to enter the code without any special characters
and it will format the code using a dash to separate the characters. The custom validator will check the
digits of the code, so it will have three characters follow by a dash and four numbers (XXX-1234).

If there are any errors, the page is redisplayed with the values entered by the user in order to correct
them. If all validations are successful, the application will continue with the creation process.

2. Background Information

JSF standard converters and validators cover a lot of bases, but many web applications must go
further. The real power of the Faces conversion model is its extensibility and you will now be
familiarized with the creation of custom converter class.

Creating custom Validator implementations is even more common than creating custom Converter
instances. JSF makes it very easy to create a custom validator class. This guide will also explain how
to create and register a custom validator class.

3. Prerequisites

The following is a list of all you need for developing JSF applications.
e ASJava7.1(CE7.10rNW7.1)
e NWDS 7.1 (SP3 or higher with latest patch level).

[] Note

While this tutorial is geared towards to the SAP AS Java (the build/deploy steps of the
guide), it wouldn’t be hard to replace the build/deploy portions with similar steps for any
other Java EE 5 platform

Knowledge
e You have a basic knowledge of Java Enterprise Edition

e You have acquired some basic experience with JSF applications, for example by working
through the JSF tutorials (Create a Hello World Application using JavaServer Faces [Extern]
and Create Your First JSF Application [Extern])

e You have successfully completed the Product Offer tutorial (Convert And Validate Data [extern])
or you have imported the Product Offer Project Template into the SAP NetWeaver Developer
Studio
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4,

Step-by-Step Procedure

In the following sections you will extend the Product Offer tutorial (Convert And Validate Data [extern])
by adding a Product Code field.

You will also create a custom converter class by

Creating a converter class that implements the “javax.faces.convert.Converter” interface.
Implementing the getAsObiject() and getAsString() methods within your converter class.
Registering your converter in faces-config.xml.

Using the <f:converter> tag in your page view.

In addition you will create a custom validator class by

Creating a validator class that implements the javax.faces.validator.Validator interface which will
require a validate method.

Registering your validator in faces-config.xml

Using the <f:validator> tag in your page view.

4.1 Tutorial Setup

1.

Download the ZIP file 04_converterjsf_init.zip, which contains the initial JSF project. Save it in a
local directory.
Unzip the contents of the 04_converterjsf_init.zip into the JDI workspace of the SAP NetWeaver
Developer Studio under LocalDevelopment — DCs folder
Call the SAP NetWeaver Developer Studio and Open the Development Infrastructure
perspective
Drill into LocalDevelopment -> MyComponents

213 Component Browser 52 ¥ | — Al - | g~ =0

4 ,ﬁ,;: LocalDevelopment -
: CAF [sap.com]

CAF-MF [sap.com]

EMGFACADE [sap.com]
EMGIMEAPI [sap.com]

EP-BASIS [sap.com]
EP-BASIS-API [sap.comn]
EP_BUILDT [sap.com)]

ESF [sap.com]

FRAMEWORK [sap.com]
GP-CORE [sap.com]
MMRE_SERVER [sap.com]
MyCompenents [demo.sap.com]

m

B Pa Pe e e Pa Pa Ba e Pa e B

9

# converterjsf/ear
#iee converterjsfiweb
#em hellojsf/ear
e hellojsfiweb
# navigationjsf/ear
#ite navigationisf/web ¥
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5. Right click on the converterjsf/web component and select Sync / Create Project — Create

Project

KS} Component Browser &2

a1

£ 8 Al

"| i =) Es Component Properties &2

- ®ea converterjsfiear
B

L

i *[pﬂ converte
o B hellojsfs
w Tk hellojsfAy
- ¥ navigatio
- Fe navigatic
. ¥ teched.c
- ¥ techedco
- Fe techedco
. ¥y techeder
s Thap welcome
s e welcome
#ea welcome

k3
. ¥ SAP_BUILDT[:
- B SAP_XIAF [sap
i aame e rTe e

=
Infrastructure Console &3

Action
¥ Logon

0
e+

&

i

1

Q

Qéh

Mew

Show In

Sync / Create Project
Build...

Deploy

Delete

Move...

Copy

Paste...

DC State

Add to Source Control
Add/Repair Unit Test Support
Central Deployment Log

Search DC...
Refresh

-~

*2a converterjsfiwel

Overview Dependencies‘ Put

DC Info

Create Project

Sync Inactive Sources...
Sync Active Sources...
Sync Archives

Sync Archives from Cache
Resync

Sync Used DCs

Remove from Client

v logged in

6. Inthe Create DC Projects window select tc/bi/bp/webmodule and click the OK button

Create DC Projects (Sync Sources and Used DCs)

= | B ) |

Select the Development Components to sync
(The local build might fail if not all preselected DCs are synced.
Skipping the build might cause an inconsistent state)

g to/bifant
irq to/bifanttasks

irq enginejees.facade

- Select 4ll

Deselect All

Ooo0o0oocoEoEO

o< te/bifbp/webmodule
ingtc/bifcore

74 tc/bifexception

i te/bifextddicdb

iy to/bif extsgl

g to/bifframework

ipa to/bifilEn

irq tc/bifjavatech

m

3

Build DCs after sync

Default

Cancel
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7. Right click on the converterjsf/fear component and select Sync / Create Project — Create
Project

8. Inthe Create DC Projects window select tc/bi/bp/enterpriseapplication and click the
OK button

i R
Create DC Projects (Sync Sources and Used DCs) E@ﬁ

Select the Development Components to sync
(The local build might fail if not all preselected DCs are synced.
Skipping the build might cause an inconsistent state)

irq enginejees.facade Select All
g to/bifant

ira to/bifanttasks

g te/bi/bp/enterprisefpplication
irq to/bi/bp/webmodule Default
e to/bifcore

iyq to/bifexception
tya to/bifextddicdb
P to/bifextsg

irg to/bifframework
irq tc/bifil8n

Deselect All

m

3

Ooo0o0oocoEoEO

Build DCs after sync

@ Ok l ’ Cancel

e -

9. Switch to the Java EE perspective. The Development Components have been imported in the
Project Explorer window

\ Project Explorer &7 o= Outline = O
=R
4 % [LocalDevelopment] converterjsf/ear -
. (g8 Deployment Descriptor: LocalDevelopmen
= cfg
= def
> = gen —
- = META-IMNF

[= =rc
= test

4 E?g [LocalDevelopment] converterjsf/web

m

. 'zg Deployment Descriptor: LocalDevelopmen
- A JAXK-WS Web Services
- 28 Java Resources: source
+ [ build
= cfg
+ = def
» == gen il

1 | 1] b
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4.2 Extend Product Offer Tutorial

1. From the context menu of the Java Resources: source folder in the Web Module project open
the Product.java class

2. Declare the code attribute and generate the corresponding Getter and Setter methods shown in
the following code.

private String code;

public String getCode() {

return code;

public void setCode(String code) {

this.code = code;

3. Inthe index.jsp page place the following Ul elements in the second row of the Panel Grid Ul
element.

Property Value

OutputText Ul element in the Ul-element PanelGrid

value Code

styleClass label

InputText Ul element

Id code

value #{product.code}
label Code

required true

Message Ul element

for code

errorClass errorMessage

4. Result of index.jsp page
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I.:|I
0
]

-
m Product.java
|

Description I#[pmduct_descriptiun} FEssage

— Palette

cage
Price I #[product price} R
i
ipanelGrid border="0" columns="3"> -

<hioutputText wvalue="Description"” styleClass="lakel"»</h:c
<hi:inputText value="#{product.description}™ id="descriptic
<h:message for="description" errorClass="errorMessage"></TF

outputText wvalue="Code™ styleClass="label"></h:outputT []
inputText id="code™ walue="#{

'$# {product.code}”™ required="

rmessage for="code" errorClass="errorMessage"></h:messa
<h:outputText walue="Frice" styleClass="label"><,/h:output]
<h:inputText wvalue="#{product.price}™ id="price" label="FP1 -~

4 | m | v

Design] Preview

5. Save the changes you made

6. Inthe result.jsp page place the following Ul elements in the second row of the Panel Grid Ul
element.

Property Value

OutputText Ul element in the Ul-element PanelGrid

value Code

styleClass label

OutputText Ul element in the Ul-element PanelGrid

value #{product.code}

styleClass text

7. Result of result.jsp page
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I.:|I
0
]

fm Product.java ﬂ:’:g index.jsp

Description Z{product.description} g
E - ﬂ
Price Z{product.price }

Expiration Date | #{product.expirationDate}

-
L ik 1 T d -l N, 1.3

routputText value="0Offer created successfully"™ stylellass=" &

rpanelGrid border="0" columns="2":

<h:outputText wvalue="Description" =styleClass="label"></h:ou

ch:outputText value="#{product.description}"” styleClass="te:
routputText value="Code™ stylEClass="labEl"}{fh:mutputTER[}

routputText styleClass="text" value="#{product.code}"></
<h:outputText value="PFrice" styleClass="label"></h:outputcTe:
<hioutputText value="#{product.price}" styleClass="text">

<froconvertlumber type="currency" currencySymbol="S"/»</h:
<h:outputText walue="Expiration Date" =styleClass="label"></| =

4 | n | b

Design] Preview

8. Save the changes you made

4.3 Implement Custom Converter Class

1. Create a converter class that implements the javax.faces.convert.Converter interface. From the
context menu of the Java Resources: source folder in the Web Module project create a Java
class. Enter CodeConverter in the Name field, com.sap.tutorial . jsf.conv.util in the
Package field and add javax.faces.convert.Converter in the Interfaces field.
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Source folder:
Package:

[] Enclosing type:

Mame:

Modifiers:

Superclass:

Interfaces:

LecalDevelopment~LocalDevelopment~ converterjsf{2fy

com.sap.tutorial jsf.come.util

CodeConverter
@ public (") default private protected
[ abstract [ |final static

java.lang.Object

[ MNew Java Class | (CIR
Jawva Class —=
Create a new Java class. @

Browse...

Browse...

o javax.faces.convert.Converter

Which methed stubs would you like to create?

| public static void main(5tring[] args)
[] Constructors from superclass

Inherited abstract metheds

[7] Generate comments

Add...

Remove

Do you want to add comments as configured in the properties of the current project?

Finish | |

Cancel

ey

A

2. The converter class will be created. A converter must implement the Converter interface, which
has the following two methods: getAsObject and getAsString.

ﬂ Note

The getAsObject method converts a string into an object of the desired type, throwing a
ConverterException if the conversion cannot be carried out. This method is called when
a string is submitted from the client, typically in a text field. The getAsString method
converts an object into a string representation to be displayed in the client interface.
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[J| CodeConverterjava &3

package com.sap.tutorial.jsf.conv.util:;
Fimport javax.faces.component.UIComponent:[]

public class CodeConverter implements Converter {

public Cbhject gethaChiject (FacesContext argl, UIComponent argl, Scring argl) T
i Auto-generated method =stub

retorn noll;

public String gethAsString (FacesContext argl, UIComponent argl, Cbhject argl)
i Auto-generated method =stub

retorn noll; il

4 L 3

3. The getAsObject method in the CodeConverter class checks whether the product code has an
invalid character. If it finds an invalid character, it throws a ConverterException. Implement the

getAsObject by entering the following code in its body:

E]Inwportant

Notice that the ConverterException method receives a FacesMessage object. The
FacesMessage object contains the summary and detail messages that can be displayed
with message tags.

public Object getAsObject(FacesContext arg0, UlComponent argl, String arg2)
{
int i = 0;
boolean foundlnvalidCharacter = false;
String errorMessage = new String();
it (arg2 == null){
return null;
}
arg2 = arg2.replace(’"-", ") .trim(Q);
StringBuilder builder = new StringBuilder(arg2);
while (i < builder.length() && !foundInvalidCharacter) {
char ch = builder.charAt(i);
if (Character.isLetter(ch) || Character.isDigit(ch))
i++;
else if (Character.isWhitespace(ch))
builder.deleteCharAt(i);
else {
foundlInvalidCharacter = true;

errorMessage = "Invalid character found "' + ch + ;
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if (foundlnvalidCharacter) {
FacesMessage message = new FacesMessage();
message.setDetail (""Code: Convertion error: "+ errorMessage);

message.setSummary(‘'Code: Convertion error: + errorMessage);
message -setSeverity(FacesMessage.SEVERITY_ERROR);

throw new ConverterException(message);

return builder.toString();

4. The getAsString method in the CodeConverter class allows users to enter the code without any
special characters and it will format it using a dash to separate the characters the first three
characters. Implement the getAsString method by entering the following code in its body

public String getAsString(FacesContext arg0, UlComponent argl, Object arg2)
{

it (arg2 == null){

return null;

String code = arg2.toString(Q);

if (code.length(D>=3){
StringBuffer formattedCode = new StringBuffer();
String partl = code.substring(0,3);
String part2 = code.substring(3,code.length());
formattedCode.append(partl.toUpperCase());
formattedCode.append(*'-"");
formattedCode.append(part2);
return formattedCode.toString();

} else{

return code;

October 2008 10
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5. To register your converter in faces-config.xml, drill into the Web Module project, in the
WebContent —» WEB-INF folder and open the faces-config.xml file

6. Go to the Component tab, select the Converters section and click the Add button

7. Enter CodeConverter in the Converter ID field and
com.sap.tutorial.jsf.conv.util._CodeConverter in the Converter Class field.

ﬂ Note

The Converter ID field is a symbolic ID that you register with the JSF application

W7 faces-configxml i3 =5
Component it
} Components ~ General -

This section describes the general information of this converter,
- Converters

The following Converters are defined: Display Mame:

<+ Converter Add Description:

R
Converter ID: CodeConverter
or Converter For Class:

m

m

Converter Class™: kom.sap.tutorial jsf.conv.utild| | Browse...

+ Attributes
This zection lists all the attributes.

MName Class Default Val... Suggesty{ | Add..

Edit...
b Render Kits

Introduction | Overview | Mavigation Rule | ManagedBean | Compeonent | Others | Source

8. Save the changes you made

9. The following XML code is added automatically between the <faces-config ... > </faces-config>
tags

<converter>
<converter-id>CodeConverter</converter-id>
<converter-class>
com.sap.-tutorial.jsf.conv.util.CodeConverter
</converter-class>

</converter>

10. Inthe index.jsp page click the JSF Core toolset in the Palette, this will show all the elements
available within it

October 2008 11
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* [:3 Select

,_1 Marquee

(= HTML 4.0

= I5F Core .
£F actionListener

(B attribute

@’9 convertDateTime

&1 converthlumber

|% converter

@ﬁfacet

& loadBundle
[ param

Palette

S selectlterns

@ subview

CodeConverter

11. Place the converter element (found in the JSF Core elements) between the code InputText
element (<h:inputText>... </h:inputText> tags) and set the Converter ID property to

-
47 faces-configaxml

[GI indexisp ﬁﬁ = 5

P |
Description #{product.description} Mmessage gu

Bl
Code #[product code} e ”
Price |#—lnrnduct_nrice} B rneccane 5

<h:message for="description"™ errorClass="errorMessage"> =
<h:outputText wvalue="Code" styleClass="label"»</h:outpu
<hiinputText id="code" wvalue="#{product.code}" reguired

</h:inpucTextc>
<himessage for="code" errorClass="errorMessage"></himss
<h:outputText walue="Price" styleClass="label"></h:outp

“hedinrntTewt walnae="#Inrndinet nricael® dA4="nrircrae? Tahel=

4 | i | N

«f:converter converterId="CodeConverter" /> [j

Design] Preview

KE_r, Proble (@ Tasks (ﬁa Server ( Infras (ﬂ Prope &34 @ Deplow # Depluw -

ﬁ"\

ficonverter =

=

Quick Edit * Converter [0 CodeConverter -

=

12. Repeat the steps 10-11 in the result.jsp page

October 2008
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£ faces-configaml ﬂ:‘:g index.jsp B i =8

o A

Description #{product.description} IJ.

Code #{product.code’ H%

Price #{product.price’ ”
Expiration Date | #+{product.expirationDate’ -

<hi:outputText value="#{product.description}™ style
chioutputText value="Code" styleClass="label"»</h:
<hi:outputText styleClass="text" valuse="#{product.c
<f:converter converterId="CodeConverter" />
</h:outputText> @
shioutputText wvalue="Price" styleClazz="label"»</F
<h:outputText wvalue="#{product.price}" styleClass=

<f:convertHumber type="currency" currencySvmbol=
a4 ] | b

Design] Preview

(E_r, Proble (@ Tasks (ﬁ- Server ( Infras (El Prope i1 4 Deplo} {8 Deplo) =g

=

ficonverter ~

Quick Edit * Converter I CodeConverter -

7

13. Save the changes you made

4.4 Implement Custom Validator Class

1. Create a validator class that implements the javax.faces.validator.Validator interface. From the
context menu of the Java Resources: source folder in the Web Module project create a Java
class. Enter CodeVal idator in the Name field, com.sap.tutorial . jsf.conv.util in the
Package field and add javax.faces.validator._Validator in the Interfaces field.

October 2008 13
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r !
S Mew Java Class @Elﬁ

Jawva Class —_
Create a new Java class. @

Source folder: LocalDevelopment~LocalDevelopment-converterjsfi2fy
Package: com.sap.tutorial.jsf.come.util
["] Enclosing type: Browse...
Mame: CodeValidator
Madifiers: @ public () default private protected

[ abstract [|final static
Superclass: java.lang.Object
Interfaces: O javaxfaces.validatorValidator Add...

Remowve

Which method stubs would you like to create?
0 public static void main(5tring[] args)
[] Constructors from superclass
[¥] Inherited abstract methods
Do you want to add comments as configured in the properties of the current project?

|:| Generate comments

'\'E,' Finish l ’ Cancel

L A

2. The validator class will be created. A validator must implement the Validator interface, which
defines only one method: validate.

ﬂ Note

The validate method validates the component to which this validator is attached. If there
is a validation error, throw a ValidatorException
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m CodeConverter.java m CodeValidator.java &2 =8

package com.sap.tutorial.jsf.conv.util; -

Fimport javax.faces.component.UIComponent;

public class CodeValidator implements Validator {

= public woid wvalidate (FacesContext argl, UIComponent argl, Ckject argE]E
throws ValidatorException {
Auto-generated method stub
4 i 3

3. The validate method in the CodeValidator class checks whether the code has a valid length. It
also checks if the code has three characters follow by a dash and four numbers (XXX-1234), if it
is not the case, it will throw a ValidatorException. Implement the validate method by entering the
following code in its body

public void validate(FacesContext arg0, UlComponent argl, Object arg2)
throws ValidatorException {
int 1 = 0;
boolean foundError = false;

String errorMessage = new String();

String code = arg2.toString();
code = code.replace(-", "").trimQ);
StringBuilder builder = new StringBuilder(code);
if (builder.length() ==7) {
while (i < builder.length() && !foundError) {
char ch = builder.charAt(i);
if (Character.isLetter(ch) && i1 < 3)
i++;
else if (Character.isDigit(ch) && 1 >= 3)
i++;
else if (Character.isWhitespace(ch))
builder.deleteCharAt(i);
else {
foundError = true;

errorMessage = "Invalid code. It should be "XYZ1234" or
"XYZ-1234""";

}

October 2008 15
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}
} else{

foundError = true;

errorMessage = "Invalid length " + builder.length() + "". Lenght
allowed is 7 or 8";

}

if (foundError) {
FacesMessage message = new FacesMessage();
message.setDetail (""Code: Validation error: "+ errorMessage);

message.setSummary(‘'Code: Validation error: + errorMessage);
message.setSeverity(FacesMessage.SEVERITY_ERROR);

throw new ValidatorException(message);

4. To register your converter in faces-config.xml, drill into the Web Module project, in the
WebContent — WEB-INF folder and open the faces-config.xml file

5. Go to the Component tab, select the Validators section and click the Add button

6. Enter CodeValidator in the Validator ID field and
com.sap.-tutorial.jsf._conv._util_CodeValidator in the Validator Class field.

77 faces-configaml 3 = 0
Component -
» Components = General -

This section describes general information of this Yalidator
» Converters

» Render Kits Display Mame:

m

+ Validators Description:
The following Validators are defined:

m

Validator ID™ CodeValidator

< Validator Add i L .
Validater Class™  com.sap.tutorial jsf.conv.util.C

Remove
« Attributes

This section lists all the attributes.

[ l_r i
Introduction | Overview | Mavigation Rule | ManagedBean | Component | Others | Source

7. Save the changes you made

8. The following XML code is added automatically between the <faces-config ... > </faces-config>
tags

<validator>
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<validator-id>CodevValidator</validator-id>
<validator-class>

com.sap.-tutorial.jsf.conv.util._CodevValidator
</validator-class>

</validator>

9. Inthe index.jsp, place the validator element (found in the JSF Core elements) between the code

InputText element (<h:inputText>... </h:inputText> tags) and set the Validator ID property to
CodeValidator

ﬂ Note

The ValidatorID specified for f:validator must correspond to a validator ID specified in the
faces-config.xml file (step 6)

E— =g
P |
w
Description #product_description} message i
i I
Code #{product.code} I messaqe ”
Price #{product.price} message -

<h:outputText value="Code" styleClass="label"></h:outputle=xt ,
<hiinputText id="code" wvalue="#{product.code}l™ reguired="tru
«f:converter converterId="CodeConverter™ />
<f:validator wvalidatorId="CodeValidator™/ [j
</h:inpucTextc>

<himessage for="code" errorClass="errorMessage"></himessage> B

‘ |'
Design PrEI.ria.-'«.r|
o = — -‘\
(2 Proble (ﬁl Tasks (ﬁ'&- Servers ( Infrastr (El Propert 5% . /& Deplﬂyw {8 Deploy] m

=
fovalidator -

Quick Edit * Validator Iy CodeValidator -
=

10. Save the changes you made

- . - e

- ewem T - mR. . P ]

m | ' 3

4.5 Build, Deploy and Run your application

1. Build and deploy the application.
2. Run the application using the simplified URL:

October 2008

17



How To... Develop Custom Converters and Validators

http://<servername>:<httpport>/converterjsf/faces/index.jsp

3. Results:

& Special Offer - Windows Internet Explorer | B
@Q - |:r.3' http:@sph|rig1?.p|_v| ¢¢| X | | Google Search 2 |
File Edit View Favorites Tools Help
—_— >
- [E?SpecialDFFer l l - v (= v b Page ¥
Description 37" Flat-Panel LCD HDTV
Code: YValidation error: Invalid code. It
Code XSDEWZ3 should be '¥¥Z1234' ar 'X¥Z-1234'
Price 799.00
Expiration
Date 03/31/2009
In Stock 100
Process ][ Cancel ]
€& Local intranet | Protected Mode: Off #,100% -
& Special Offer - Windows Internet Explorer | B
@Q - |:r.3' http:@sph|rig1?.p|_v| ¢¢| X | | Google Search 2 |
File Edit View Favorites Tools Help
—_— >
- [E?SpecialDFFer l l - v (= v b Page ¥
Description 37" Flat-Panel LCD HDTV
Code TWE3700
Price 799.00
Expiration Date 03/31/2009
In Stock 100
[ Process ][ Cancel ]
C €& Local intranet | Protected Mode: Off #,100% -
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g Insert title here - Windows Internet Explorer

@Q « |7 httpi/susphirigl7.pl ~

+5

X ||| Google Search

File Edit Wiew Favorites Tools Help

ﬁ tﬂi’ [E?Insertt'rtle here

T B B v ® v Page~

>

Code TVF-3700
Price $799.00
Expiration Date 03/321/2009
In Stock 100

Description 37" Flat-Panel LCD HDTV

C 'ihy Local intranet | Protected Mode: Off

#100% -
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