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Objective

In this lab, you learn:

* How toinstall the IBM WebSphere Application Server V8.5.5 Liberty Profile.

* How to create and deploy a simple web application using the IBM WebSphere
Application Server Developer Tools for Eclipse V8.5.5.

e How to create and deploy a simple registration web application that uses
Servlets, JPA, EJBs, Context and Dependency Injection, and JAX-RS.

e How to secure applications to use SSL.

* How to generate a customised Liberty profile image, and use that image to
deploy your application outside of a development environment.

Prerequisite Knowledge

To get the most out of this lab, knowledge of the following areas is useful
e Basic knowledge of Java EE
® Basic familiarity with the Eclipse IDE

Setting up Eclipse

To run this lab you need to start Eclipse, configure a workspace and import the required
resources.

Instructions

1. Go to https://www.ibmdw.net/wasdev/websphere-application-server-
developer-tools-v8-5-5/, and follow instructions to install WebSphere
Application Server Developer Tool for Eclipse V8.5.5.

2. Launch the Eclipse IDE. If you are prompted to provide a workspace location,
provide a path to an empty folder that can be used to store your work with
Eclipse and click OK.
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Select a workspace

Eclipse stores your projects in a folder called a workspace.
Choose a workspace folder to use for this session,

Workspace: Ch\Registration\workspace

[ Use this as the default and do not ask again

3. Select File > Import...

IFiIe Edit Mavigate Search Project Run Window

Mew Alt+5hift+M »
Open File...
Close Ctrl+W
Claose All Ctrl+5hift+W
Save Ctrl+5
Save As,., !
Save All Ctrl+5Shift+5
Revert
Move...
Rename... F? tu
Refresh F5
Conwvert Line Delimiters Ta r
Print... Ctrl+P
Switch Workspace k
Restart
—
‘I 2y Import >
PR = =+ /
Pronertics Alt+Frter
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4. In the Import dialog, expand the General section, and select Existing Projects
into Workspace, then click Next.

i@ Import l | olS] -

Select
. \:‘
Create new projects from an archive file or directory. I E 5 I

Select an import source:

type filter text
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|

| El, Preferences
» = CVS -

7"\ o
CJ < Back Mext = Einish

5. Select the option for Select archive file, and use the Browse button to navigate
to the copy of Lab—-AppDevelopment . z1ip that came with this set of
instructions. Once this is done, click Finish.
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-

E Import =[O

Import Projects

Select a directory to search for existing Eclipse projects.

(") Select root directory:

e

< (@ Select archive file: Ch\Registration'\Lab-AppDevelopment.zip
‘\

Projects:

Resources (Resources) Select All
Deselect All
Refresh

Copy projects into workspace
Working sets
[] Add project to working sets

Select...

/

The Hello World Application

In this exercise you will install the Liberty profile, create a simple web project, write an
application consisting of a single HTML page, and deploy that application to a Liberty
profile server. This application forms the basis for later parts of the lab.

Instructions

1. Create a new Web Project by clicking File > New > Web Project.
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i@ Java EE - Eclipse

File | Edit Mavigate Search Project Run  Window Help
MNew Alt+Shift+ N » @ O5Gi Bundle Project =3 &G -
Open File... 05Gi Applicati j
Close Ctrl+W < 91 Web Project
Close All Ctrl+Shift+W i
(2 Enterprise Application Project
— e 5 Dynamic Web Project
Save As... $9 EJB Project
Save All Ctrl+Shift+5 % Connector Project
L [E  Application Client Project
Mewia ¥ Static Web Proiect

2. Enter the name of the project as RegistrationAppWeb. Select the Simple option
from the Project Templates, and check the Programming model is set to Java
EE. Click Finish. If prompted to open the Web perspective, click Yes.

-
7@ New Web Praject =
Web Project -
Create a new web project.
Mame: RegistrationAppWeb
Project Templates:
i¢ Dojo Toolkit Sl s
Y& REST Services This creates a basic web project.
Programming Model:
Eﬁ JQuery () Client-side only (HTML, JavaScript, ...)
@ Java EE
() OSGi
@ < Back Ne¢> |[ Enish || cancel
L

3. To create the web page right click the RegistrationAppWeb project and select

New > Web Page.
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lf_? Enterprise Explorer &2 =] <«}=={> ‘I’-? ¥ =0

|+ = RegistrationAppWel

[ =1 Resources New % [=<J> Project...
Go Into Ij File
Show In Alt+Shift+W b | %  Folder
= Copy Ctrl+C E] 3
£ Copy Qualified Name (=
:'5] Paste Ctrl+¥

4. Set the File Name to index.html, and set the Template to HTML from the Basic
Templates, then click Finish.

F N
i@ New Web Page @M

Web Page
| <>
Select a name, location, and template for a new web page.

File Mame: index.html

Folder: fRegistrationfppWeb/ WebContent Erowse...

Termnplate: Preview:

4 [= Basic Templates
(53] HTML|

[#| ISP Fragment
= My Templates HTML

Template Details: Basic page template "HTML"

Link page to template

@ [ Finsh || Cancel

5. Inthe web page, add <h1>Hello World</hl> between the openingand
closing tags of the body element.
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*index.html 52

Hello World

<IDOCTYPE HTML:

<html:

<head>

<titlerindex</titles

<meta http-equiv="Content-Type" content="text html; charset=I50-8859-1">
</head>

dbady |

<h1*Hello World</hl:

</body>

</html:

4

Design | Source | Split

6. Save the file using the control-S shortcut.

7. Now the basic application is complete. To deploy, right click on the index.htm/
file and select Run As > Run on Server.
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g 79 Enterprise Explorer 52
g RegistrationAppWeb
- A JAK-WS Web Services
. ‘@@ RegistrationAppWeb
. 2% Java Resources
> B, JavaScript Resources
4 [= WebContent

S5
i

¥ =8 index.html 52

Hello World

> = META-INF
» = WEB-INF
i MNew »
» 4= Resources
Show In Alt+Shift+W »
!DOCTYPE HTML>
Open F3 hemls
Open With b thead>
titlerindex</title>
5 Copy Ctrl+C meta http-equiv="Content-Type" content="text/html; cha
Eg  Copy Qualified Name g::af>
y
i Paste Ctrl+V hi>Helle World</hlx
¥ Delete Delete -’_de'y'>
/html>
Remove from Context Ctrl+Alt+5hift+ Down
Mark as Landmark Ctrl+Alt+Shift+Up
Build Path 3
Move...
Rename... F2
f2g Import..
L7y Export.
& ] Refresh F5
#  Links r Lk
Validate Seurce | Split
Show in Remote Systems view e —_—
Run As 3 WENH AItM
Nehin Ae v | ES 2 DO Bunner

8. Select Manually define a server. Expand IBM, and select WebSphere
Application Server V8.5 Liberty Profile. Check Always use this server when
running this project. Click Next.
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Run On Se

Run On Server

Select which server to use

How do you want to select the server?

(") Choose an existing server

i@ Manually define a new server

Download additional server adapters
Select the server type:

type filter text

[+ [= Basic
4 = IBM
B IBM WebSphere v6.0

*

|

Flraat SEI'I'CI
@ Web5Sphere Application Server V8.5 Liberty@

Lightweight profile for WebSphere Application Server.

Server's host name; X localhost

Server name: WébSphere Application Server VB.5 LibEf'.t}f Profile at localhost

7\

use this server when running this project

@ < Back Next » Finish
§ -

9. Click the download or install link.
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Liberty Profile Runtime Environment
Specify the installation folder and JRE. X J
Mame:  WebSphere Application Server V8.5 Liberty Profile

Installation folds
Clickto download or install, or ppbvide a path to an installed runtime environment.

10. Select the option to Install a new runtime from an archive, and use the Browse
button to select the wlp-developers—-runtime—-8.5.5.0. jar and click

Next.

@ Install a new runtime environment from an archive:

CRegistrationwlp-developers-runtime-8.5.5.0.jar

(71 Download and install a new runtime envirenment from:

11. Click Next on the Install Add-ons screen.

© 2013 Copyright IBM Corporation Page 12 of 118



| Install Add-ons
Select add-ons to install on the runtime environment. ‘ﬁj

Select add-ons to include in this installation:

@ IEM WebSphere Application Server V8.5.5.0 Liberty Profile Extended i

Content
Download and install the IEM WebSphere Application Server VE.5.5.0 236MB |5
Liberty Profile Bxtended Content runtime directly from ibm.com

' . : L

F =

«a Java Architecture for XML Bindings
=
‘.\'f_' - This feature enables support for the Java Architecture for XML Binding 51 MB

= 2.2 specification, which provides easy mapping of Java classes to XML
i documents,

A~ This feature enables the usage of the MengoDB Java Driver and allows 3428 KB
—~ DB instances to be configured in the server configuration, injected into
managed compeonents such as EIBs, and accessed through JMDL
Applications interact with these DB instances via the MongeDB APIs

Web Cache Monitor
\f* | This feature provides monitoring of the distributed map cache and 8072 KB

— provides simple cache statistics, cache entries, and cache policy
information for Serviet cache instances.
Enterprise Java Beans (EJB) Sample

LY The following sample dermonstrates injection of an EJB into a serviet and 1232 KE
provides an application consisting of a servlet and stateless session -

[

Add Archive... Add-ons to install: 0

@ <Back || Net»> || Finish

12. Select the radio button for I accept the terms of the license agreement and click
Next.
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|| License Acceptance
The license must be accepted before proceeding with the installation. {ﬁ_l

International License Agreement for Non-Warranted Programs L
Part 1 - General Terms

BY DOWNLOADING, INSTALLING. COPYING, ACCESSING,
CLICKING ON AN "ACCEPT" BUTTON, OR. OTHERWISE USING THE
PROGRAM, LICENSEE AGREES TO THE TERMS OF THIS
AGREEMENT. IF YOU ARE ACCEPTING THESE TEFEMS ON BEHALF
OF LICENSEE, YOU REPRESENT AND WARRANT THAT YOU HAVE
FULL AUTHORITY TO BIND LICENSEE TO THESE TEEMS. IF YOU DO
NOT AGEREE TO THESE TERMS,

* DO NOT DOWNLOAD, INSTALL, COPY, ACCESS, CLICK ON AN
"ACCEPT" BUTTON, OR. USE THE PROGFAM; AND

* PROMPTLY RETURN THE UNUSED MEDIA AND
DOCUMENTATION TO THE PARTY FROM WHOM IT WAS
OBTAINED FOFR. A REFUND OF THE AMOUNT PAID. IF THE
PR.OGRAM WAS DOWNLOADED, DESTROY ALL COPIES OF THE
PROGRAM.

1. Defimtions

@ 1 accept the terms of all the license agreemD

(") 1 do not accept The terme of all the Nicense agreements

® < Back C@ Finish

13. Set the Target installation folder to C:\w/p, and then click Finish.
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- Install Runtime Environmen

|| Installation Folder
Select the folder to install the runtime environment. : J

Target installation folder |

Total size: 50.3 MB

|| Install content: wlp-developers-runtime-8.5.5.0,jar

||
|
@ Mext = [ Einish ] ’ Cancel
D ——— S ——— =

14. Click OK when presented with a message box stating the installation was
successful.

P N
f8] Liberty Profile e

.

Installation was successful:
wy wlp-developers-runtime-8.5.5.0,jar

15. The next step is to define a new server. To do this click Next.
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Liberty Profile Runtime Environment
Specify the installation folder and JRE. o ;

Mame: ‘WebSphere Application Server V8.5 Liberty Profile

Installation folder

Click to download or instalk or provide a path to an installed runtime environment.

JRE

() Use a specific JRE: JavaTl

i@ Use default JRE (currently 'Javall') Configure JREs...

Advanced options...

@ | <Back || Nea> || Finish

16. Leave the Server name as defaultServer and click Finish.
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Mew Liberty Profile Server

Specify the name of the new server,

Server name;

Template:

User directory: ’Web&phere Application Server V8.5 Liberty Profile v]

Server configuration:

[g! Feature Manager jsp-2.2
HTTP Endpoint host=localhost httpPort=2080 httpsPort=2443

HefaultServer

defaultSenver

@

<Back | MNed» || Enish || Cancel

17. The server is started and index.html file is opened in a browser.

[@] index.html

@ index 3

Q§° http://localhost:9080/RegistrationAppWeb/index.html

Hello World

Problems

vl JEMENS

Properties & Console 3

WebSphere Application Server V8.5 Liberty Profile [defaultServer] (Jun 14, 2013 10:10:03 PM)

Launching defaultServer (WebSphere Application Server 8.5.5.8/wlp-1.8.3.28138518-8831) on IBM J9 VM, versior

[AUDIT
[AUDIT
[AUDIT
[AUDIT
[AUDIT

] CWWKE®®a1I:
] CWWKZI@assIl:
] CWWKTesl16I:
] CWWKZea81T:
] CWWKF®811I:

The server defaultServer has been launched.

Monitoring dropins for applications.

Web application available (default_host): http://localhost:9888/RegistrationAppleb/
Application RegistrationApplWeb started in 8.244 seconds.

The server defaultServer is ready to run a smarter planet.
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Summary

In this exercise you have learned how to

e Create a simple web application
® |nstall the Liberty profile
e Deploy an application to a server

This example illustrates how easy it is to get up and running with the Liberty profile and
the WebSphere Application Server Developer Tools for Eclipse.

Registration Application

In this next exercise you create a more complex application. You will learn how to create
an application that uses Enterprise Java Beans (EJBs), Context and Dependency Injection
(CDI), Java Server Pages (JSP), Java Persistence API (JPA), and Servlets to implement a
simple registration application. Enterprise Java Beans provide a mechanism to separate
business logic from presentation logic. The first task is to create the JPA entity that will
be required by the EJB, and then to create the business logic of the EJB.

Defining the JPA entity

As we are using WebSphere Application Server Developer Tools for Eclipse we benefit
from tools to aid the creation of JPA entities. To do this we will include the JPA project
Facet in Eclipse, and then define a new JPA entity called Person.

1. Right click on the RegistrationAppWeb project in Eclipse and select Properties.
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v® Enterprise Explorer 2 = O index.htrnl i@ index %
=

S = & http:/localhost9080/ Registrati
4 |‘E RegistrationAppWehb)|
b AP JAX-WS Web Servi New v
i ‘5@ RegistrationAppW Go Into
i 28 Java Resources
[» = JavaScript Resourc Show In Alt+Shift+W »
4 = WebContent 2 Copy ChrleC
[ = META-IMF
b = WEB-INF E= Copy Qualified Name
[@ index.html 5 Paste Ctrl+¥
- [=+ Resources ¥ Delete Delete
b > WebSphere Applicatio Remove from Context Ctrl+Alt+Shift+Down
Build Path 4
Refactor Alt+Shift+T »
Import [
Export 3
# | Refresh F5
Close Project
Close Unrelated Projects
Validate
Show in Remnote Systems view
Run As 2
Debug As L
Profile As r
Team 3
4| m Cormpare With 3
@, [type filter text Restore from Local History...
Java EE Tools r
= RegistrationfppWeb IPA Tools 9
Configure 3
Source k
s ——

2. Navigate to the Targeted Runtimes section, and ensure the checkbox is selected
next to WebSphere Application Server V8.5 Liberty Profile.
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Srdrw

I type filter text Targeted Runtimes
> Resource I
Builders Fl =

Default Package < (@3 WebSphere Application Server V8.5 Liberty Profile
Deployment Assembly m—

Java Build Path

> Java Code Style

> Java Compiler

> Java Editor
Javadoc Location

» JavaScript
ISP Fragment

> Liberty Profile
Project Facets
Project References
Refactoring History
Run/Debug Settings

Server
Service Paolicies
arget Device Setting [7] Show all runtimes
: Targeted Runtimes e Py
3
Task Tags ML e e i
> Validation <no runtime selected>

Web Content Settings
Web Page Editor
Web Project Settings

WikiText
- X¥Doclet If a runtime that you want to select is not displayed or is disabled you may need to uninstall one or more of the currently installed project facets.
Uninstall Facets...
fl
IREFtDI’E Defaults] [ Apply ]
@ [ ok ][ Canca |
— = d

3. Next, navigate to the Project Facets section. Check the checkbox for JPA, and
click OK. A prompt will appear asking to add the jpa-2.0 feature to the Liberty
profile, select Yes.

(@) Lberty Profiie 0 s |

User Input Required
Iszues were found while publishing :ﬁj

One or more applications are missing required features, Do you want to add these
feature(s) to the server configuration?

[“IiAlways perform this action;

Application RegistrationfppWeb requires feature(s): jpa-2.0

@ [ v ][ Mo ][ Ccancel

4. Right click on the RegistrationAppWeb project and select New > JPA Entity.
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2% Enterprise Explorer 53 = = @ index i3
) El <'===D - http://localhost:9080/RegistrationAppWeb/index.html -
4 :7‘1 RegistrationAppWeb
> A JAX-WS Web Service New v | % Project.
s |§j RegistrationAppWeb Go Into s gl
> & JPA Content L] BEE
> 8 Java Resources Show In Alt+Shift+W » | C%  Folder
> = JavaScript Resources & Copy CrleC B SQL File
4 = WebContent
. = META-INF E= Copy Qualified Narne @ Web Page
» = WEB-INF ._‘: Paste Eutl @ Annotation
[@ indexhtml 9 Delete Delete | & Clacs
> & Resources Remove from Context Ctrl+Alt+Shift+ Down
> = WebSphere Application ; G Enum
Build Path 3 G | Intertace
Refactor Alt+Shift+T » B Package
Import » [ &% Source Folder
Expoty k T e ]
@E JPA Entit
&) Refresh r5<G  IPA Entity

Close Project

i JPA ORM Mapping File

5. Set the Java package to com.ibm.websphere.sample.registration.data, and the
Class name to Person, then click Next.
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Mew JPA Enti

Entity class
Create a new JPA entity. Only JPA enabled projects may be selected.

Project: ’ RegistrationAppWeb - ]

Source folder .;aREgistratiunAppWeb\src . Browse...

Class name: Person

lava package: com.bmowebspheresampleregistration.data
(Bovss]

Superclass: Browse..

Inheritance
@) Entity
(") Mapped superclass

[TInheritance:

XML entity mappings
[T Add to entity mappings in XML

fMapping file: Browse...

@ <Back || Net> || Fnish || Cancel

6. Click the Add button to add a new field to the class.
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Mew JPA Enti

Entity Properties

Set entity name, table name, fields, and access type.

Entity narne: Person

Table name

[¥] Use default

Table name; | Person

Entity fields

Key Mame Type < Add...

Edit...

Eemove

Access type
i@ Field

() Property

Next > Finish || Cancel

7. Click the Browse button to select a Java class type.
8.

©
78} Entity Fields = 23|

i
1
Mame:
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9. In the filter box enter String, and select the St ring from the java.lang
package, then click OK.

Choose the type of the entity field, -

String

Matching items:

(& STRING

GFStnng - java.lang - [JavaT0] : |

N ] String - org.apache.xpath.operations - [Javail] .
1 | 1] 3

1

I B java.lang - [Javal0] |

@ [ ok [ cancel |

10. Set the Name to Email and click OK.

F '1
@) Entity Fields =
Type:  javalang.String

Name: Email

| ok || cancel |

11. To set this field to a Primary Key (ensuring this field must be unique across all
entities), check the checkbox under the Key header. Then click the Add... button
to add a new field.
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Entity Properties ,'_'.-}
Set entity name, table name, fields, and access type. -

Entity narne: Person

Table name

[¥] Use default

Table name; | Person

Entity fields

Mame Type Add...

Email java.lang.5tring

Edit...

Eemove

Access type
i@ Field

() Property

@ Neds || Fnish || Cancel

12. Click the Browse button again, and select the St ring class from the

java.lang package again, which should be stored in your history of Matching
Items.
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Choose the type of the entity field, -

Matching items:
EFEString - java.lang |

| e java.ang - [Javail] |

@ [ ok [ cancel |

13. Enter a Name of Name, then click OK.

-
@) Entity Fields =
Type:  javalang.String

Name: MNamg|

| ok || cancel |

14. Click the Add... button again to add the last field to this entity.
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Entity Properties

Set entity name, table name, fields, and access type.

Entity narne: Person

Table name

[¥] Use default

Table name; | Person

Entity fields
Key Mame Type \>
9
Email java.lang.5tring Tt
[ Mame java.lang.5tring -
Eemove
Access type
i@ Field
() Property
@ ) ) (s

15. Select the Browse button again.

-

78} Entity Fields o |
Tre

Mame:

16. Type Boolean into the filter box, and select the Boolean class from the

java.lang package. Then click OK.
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Choose the type of the entity field, -

Boolean
Matching items:

GFBoolean-java.lang =
(%7 BooleanAction L
N GF BooleanfrrayPack

@™ BooleanrravSerializer

| e java.ang - [Javail] |

@ ok || cance |

17. Set a Name of Arrived, then click OK.

F '1
@) Entity Fields =
Type:  javalang.Boolean

Mame: | Arrived

| ok || cancel |

18. The set up of the entity should look as below. Click Finish to create the entity.
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"5 New 1pA Entity R o o = |

Entity Properties

Set entity name, table name, fields, and access type.

i

Entity narne: Person

Table name

[¥] Use default

Table name; | Person

Entity fields
Key Mame Type
Email java.lang.5tring Edit
[ Mame java.lang.5tring -
[l Arrived java.lang.Boolean Remove
Access type
i@ Field
() Property

@ Next > Finish || Cancel

Create the Persistence Unit

JPA uses Persistence Units to define the types of data required to be stored by your
application. We will configure this in an XML file called persistence.xml, which
was created for us when the JPA project Facet was added.

1. Expand the JPA Content section of the RegistrationAppWeb project, and double
click on the persistence.xml file.
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¢® Enterprise Explorer 52 = O

S B
4 :;‘,J- RegistrationfppWeb
- A JAX-WS Web Services

23 e apmpe salifeh
4 4 JPA Content

> |4 persistencexml

- B, JavaScript Resources
4 [= WebContent
> = META-INF
» == WEB-INF
index.htrml
- [— Resources
» 1=+ WebSphere Application Server V8.5

2. Switch to the Connection tab, and set the JTA data source to
java:comp/env/jdbc/DerbyDataSource.

index.htrml g index [J] Personjava i *persistencexml 22 T O

Connection @:‘

Persistence Unit Connection
Configure the data source or JOBC connection properties,

Transaction type: Default (JTA) - ]

Database

JTA data source: javarcomp/env/jdbec/DerbyDataSource

JDBC connection properties

Browse...

General | Connection | Options | Properties | Source
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3. Switch to the Properties tab, and click the Add... button.

index.html 0 index [J] Person java ¥ *persistencexml 22 & O
- v
Properties @J

This table lists all properties that are defined for this persistence unit.

Mame Value Q Add...

Remowve

4. Set the Name to openjpa.jdbc.SynchronizeMappings, and the Value to
buildSchema.

index.html 0 index [J] Person.java i+ *persistencexml| 22 T O

Properties @:‘J

This table lists all properties that are defined for this persistence unit.

Mame Walue Add...

openjpa.jdbc.SynchronizeMappings  build5cherna

.........

.........

5. Switch to the General tab. Expand the Managed Classes section. Check the
checkbox for Exclude unlisted classes, then click the Add... button.
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[J] Registration... ¥ persistencexml 52 [J] AddAttendee.... P = O

General |®|

General

Mame: RegistrationAppWeb
Persistence provider:

Description:

+ Managed Classes

Specify the list of classes to be managed in this persistence unit.

Add...

Open

Remove

Exclude unlisted classeD

b XML Mapping Files

b JAR Files

6. Inthe filter box, type Person. Select the Person class from the package

com.ibm.websphere.sample.registration.data, and then click
OK.

Enter type name prefix or pattern (%, 7, or camel case):

1

Person

Matching items:

,G ‘Person - comn.ibm.websphere.sample.registration.data |
@° PersonalCertlmportFileMamePanel

(9 PersonalCertsButtonPanel
' 1 P

il

| B com.ibm.websphere.sample.registration.data - RegistrationAppWeb/src | N

@ ok |[ cance |

7. Use the control-S shortcut to save the file.
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Building the EJB

Enterprise Java Beans (EJBs) are a useful programming model to assist separating
Business logic from presentation logic. This application uses an EJB to separate to

process of managing an attendee from the presenting of information about attendees.
Creating this EJB is the next task.

1. Right click on the RegistrationAppWeb and select New > Other....

7® Enterprize Explorer 33 = = index.htm Jex Person.java 4 persistencexml £2 =HE o= o
& 0% v
U 2% % General @
4 |7 RegistrationAppWeb| 7
p A JAX-WS Web Servi Mew Y% Project... [
[» ‘?@ RegistrationfppW Go Into =
i ¢ JPA Content g | File
2% Java Resources Show In Alt+Shift+W » | (5 Folder
> = JavaScript Resourd| B SQL File
2 C Ctrl+C
4 = WebContent &= ~ony iz
b = META-INF 5= Copy Qualified Name @ Web Page
b [3, WEB-INF [E Paste Ctrl+V @ Annotation
index.html ¥ Delete Delete G  Class
b & Resources Remove from Context Ctrl+Alt+5hift+ Down
[» =% WebSphere Applicatio ) @ Enum
4
Build Path € Interface
I ¥
Refactor Alt+5Shift+ T B | Package
Import » | &% Source Folder
4
Epest G IPA Entities from Tables
&7 Refresh F5 |G JPAEntity
Close Project ﬁ‘? JPA ORM Mapping File
Close Unrelated Projects ":3 Fhinc i D Dot
Validate (& Enterprise Application Project
Show in Remote Systemns view [ CSSFile
U
R i JavaScript Source File
Debug As 4
5 :
Profile As | A | [T Eike
Toam s | B ISP File
o m Compare With J : Filter
QL type filter text Restore from Local History.. 3 Filter Mapping [
Java EE Tools Y| 5 Listener
= : =
= RegistrationAppWeb JPA Tools » [@] Security Constraint
Configure Y[ Security Role
Source & Senvlet
Properties Alt+Enter % Sl
Y Example
/f \
< T4 Other.. Ctrl+N )
— N

2. In the New Wizard dialog, expand the section for EJB and select the Session
Bean (EJB 3.x). Then click Next.
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@] New = N o o0 S

Select a wizard —
Create a new EJB 3.x Session Bean [
Wizards:
;.t_h,.rpe filter text |
4 (= EB -
. EJB Project
3

| Sessiol

ﬂT LIC

@ < Back Next > Einich

3. Set the Java package to com.ibm.websphere.sample.registration.ejb, and set the
Class name to RegistrationBean. Click Finish.
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E Create EIB 3.x Seszion Bean [‘:’ a ﬂ

Create EJB 3.x Session Bean
Specify class file destination.

Project: RegistrationfppWeb - ]

Source folder: \RegistrationAppWeb'src
Java package: com.ibmowebspheresampleregistration.gjb
Class name:  RegistrationBean

Superclass:
State type: ’ Stateless = ]

Create business interface

[C1Remote | com.ibm.websphere.sample.registration.jb.view.RegistrationBeanRemote

[ Local com.ibm.websphere.sample.registration.gjb.view.RegistrationBeanlLocal

Mo-interface View

@ <Back | Net> [ Enish || Cancel

4. This will open the RegistrationBean. This class requires access to an
EntityManager to provide JPA function, so add the following lines just below
the class definition:

@PersistenceContext (unitName = "RegistrationAppWeb")
EntityManager em;

5. This will cause errors to appear, as the classes have not been imported. To fix
this, begin by clicking on the red X to the left of the @PersistenceContext
annotation, and double clicking Import ‘PersistenceContext’ (javax.persitence)
from the menu.
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[J] Person.java 4 persistencexml [J] *Registrati.. 2 > = = o= Ou... 52 | [& Sn 3 P :
package com.ibm.websphere.sample.registration.ejb; s @ B lﬂz W &3 @
# import javax.ejb.LocalBean;[] & corr?.lbm..websphere.sar'r
a ® RegistrationBean
g [+ & em: EntityManager
* Session Bean implementation class RegistrationBean gc RegistrationBean()
*
@stateless

fLocalBean
public class RegistrationBean {

@ = JMultiple markers at thic lia bplieb") =
K T i -
: FiE s = :
Import Pemst?nceCon.tex't {javax.persistence) ey
= = Racsistancecamtert import javax.persistence.PersistenceContext;
@ Change to 'PersistenceContexts’ (javax.persistence) b

@ Change to 'Persistencelnit’ (javax.persistence)

6. Next hover over the EntityManager and select Import ‘EntityManager’
(javax.persistence) from the pop-up menu.

filLocalBean
public class RegistrationBean {

= [IPersistenceContext(unitName = "RegistrationApplieb™)
8 EntityManager. em; =
43 EntityManager cannot be resolved to a type

14 quick fixes available:

@pcﬂ: 'EntityManager’ {iavax.persiste@

(® Create class EntityManager

€ Create interface 'EntityManager’

& Change to 'EnablementManager’ (com.ibm.java.diagnostics.healthcenter.ag
¥ & Change to 'Entityldentifier’ (com.ibm.security.plkes?)

N

7. Now we will add the business methods. First, add the method to register users
by placing the following code below the RegistrationBean constructor:

public void register (String name, String email) {
Person p = new Person();
p.setEmail (email) ;
p.setName (name) ;
em.persist (p);

8. Next, add a method to remove users by adding the code below just below the
previous one:

public void unregister (String email) {
Person p = em.find(Person.class, email);
em.remove (p) ;

}
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9. Next, add the functions to mark whether a person has attended or not by adding
the following code below the previous set:

public void markAttended (String email) {
Person p = em.find(Person.class, email);
p.setArrived (true);

}

public void markUnattended (String email) {
Person p = em.find(Person.class, email);
p.setArrived(false);

}

10. Add the following code below the previous set, in order to allow searches and
retrieval of specific attendees.

public List<Person> getPeople () {
return searchForPeople("*");

}

public Person getPerson (String email) {
return em.find(Person.class, email);

}

public List<Person> searchForPeople (String searchTerm)

{

String queryString = "SELECT p FROM Person p WHERE
p.Name LIKE :searchTerm OR p.Email LIKE :searchTerm";
Query query = em.createQuery (queryString);
String cleanedSearchTerm = "§";
if (searchTerm != null) {
cleanedSearchTerm = "$" +

searchTerm.replaceAll ("\\*", "$") . toLowerCase () + "%";

}
query.setParameter ("searchTerm", cleanedSearchTerm);

@SuppressWarnings ("unchecked")
List<Person> people = query.getResultList ();

return people;

11. Use the control-shift-o shortcut to automatically set up imports. This will
present a dialog asking for clarification of which packages to use for specific
classes. To begin, select javax.persistence.Query, then click Next.
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E Crganize Imports

DIEIQ

LChoose type to import:

Pagel of 2

C} javax.management.Juery

1] ﬂavax.persisten ce.Qu er],ré

o org.apache.openjpa.kernel.Query

®@

< Back FEinish

Cancel

12. On the next dialog, select java.util.List, then click Finish.

E Crganize Imports

DEQ

LChoose type to import:

Page 2 of 2

o com.sun.xmlinternal.bind v2.schemagen.xmlschema.List

®

Einish

J

Cancel

13. Use the control-S shortcut to save the file. The file should resemble the

screenshot below.
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@ index.html @ index [3] Person.java + persistencexml [J] RegistrationBean.java 5

[T

public class RegistrationBean {

@PersistenceContext(unitName = "RegistrationApplieb™)
EntityManager em;

P

* Default constructor.

public RegistrationBean() {
/! Auto-generated constructor stub
}

public void register(String name, String email) {
Person p = new Person();
p.setEmail(email);
p.setName(name);
em.persist(p);

}

public void unregister(String email) {
Person p = em.find(Person.class, email);
em.remove(p);

}

public woid markAttended(String email) {
Person p = em.find(Person.class, email);
p.setArrived(true);

}

public wvoid markUnattended(String email) {
Person p = em.find(Person.class, email);
p.setArrived(false);

}

public List<Person> getPeople() {
return searchForPeople("*");
}

public Perseon getPerson(String email) {
return em.find(Person.class, email);
h

public List<Perscn: searchForPecple(String searchTerm) {
String queryString = "SELECT p FROM Person p WHERE p.Name LIKE :searchTerm OR p.Email LIKE :searchTerm”;
Query query = em.createQuery(querystring);
String cleanedSearchTerm = "¥";
if (searchTerm != null) {
cleanedSearchTerm = "%¥" + searchTerm.replaceAll{"\\*", "%").toLowerCase() + "%";
}

query.setParameter("searchTerm”, cleanedSearchTerm);

@suppresskarnings("unchecked™)
List<Person> people = query.getResultlist();

return people;

Adding Servlets

To register and edit users, you will use servlets to drive methods of the
RegistrationBean. Note that this could also be achieved via JAX-RS, and we will
use JAX-RS later in the lab.

AddAttendee serviet

1. Right click on the RegistrationAppWeb project, and select New >Servlet.
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¥ Enterprise Explorer &3 = = Person.java +i persistencexm [J] Registration... 12 ™ = i
g

=] <§> o® package com.ibm.websphere.sample.registration.ejb; -
4 ({2 RegistrationAppWeb L
b 7 JAX-WS Web Servi New »| [ Project.
[ ‘|;'j RegistrationAppWe Go Into + Ei
[» 4 JPA Content i
b 2 Java Resources ShowIn Alt+Shift+W » | (5 Folder
[ =i JavaScript Resourc = ChrleC [E] SQL File
4 = WebContent
b E= META-INF E= Copy Qualified Name @ Web Page
> & WEB-INF @ Paste e
[@] index.html ¥ Delete Delete G Class
I 1= Resources Remove from Context Ctrl+Alt+Shift+ Down
> = Web5Sphere Applicatiol Build Path . G Enum
LI a € Interface
I ]
Refacter Alt+Shift+T B | Package
Import » | &% Source Folder
]
ol @ IPA Entities from Tables
2 Refresh F5 |G JPAEntity
Close Project g JPA ORM Mapping File
Close Unrelated Projects % Dynamic Web Project
Validate (& Enterprise Application Project
Show in Remote Systermns view & CsSFile
3
Lemie ¥ JavaScript Source File
Debug As »
= :
Profile As v | BT HTMLFile
— , | B ISP File
] " Compare With »| 3 Filter
. type filter text Restore from Local History... J#  Filter Mapping
Java EE Tools »| %5 Listener
RegistrationAppWeb JPA Tools *» | [E] Security Constraint
Configure 4 ﬁf Secyrity Bol
; g < A ECLILT LUE.
ource & Serviet
- P e e

2. Provide a Java package of com.ibm.websphere.sample.registration.servlets, and
a Class name of AddAttendee. Click Finish.
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-

ﬂ Create Servlet l - | =] |_if-r

Create Servlet 73
Specify class file destination.

Project: I RegistrationAppWeb - ]

Source folder: “Registration&ppWeb'src Browse...

Java package: com.ibmowebspheresampleregistration.servlets Browse...

Class name: AddAttendee

Superclass: javax.serviet.http. HttpServiet Browse...

[] Use an existing Servlet class or J5P

AddAttendee Browse...

@

[=s]
(]
=
W

Ly
=,
[l
=

|| Cancel

3. We need to define the data resources used by JPA. These can be defined in
multiple locations, in our case we are using an annotation. Add this just below
the WebServlet annotation in the AddAttendee class:

@Resources ({

@Resource (name = "jdbc/DerbyDataSource", type =
javax.sqgl.DataSource.class),
@Resource (name = "jdbc/NonTxDerbyDataSource", type

= javax.sqgl.DataSource.class) })

4. Use the control-shift-o shortcut to import the required packages and classes.

5. This servlet will be used to register the attendees, so you need to inject the
RegistrationBean. To do this, add the following line to the class, just above
the constructor:

@Inject RegistrationBean rb;

6. Hover over the @Inject annotation and select Import 'Inject’ (javax.inject)
from the dialog.
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L e AT AR e E e 8 TR T e e e
N

@wéhSE’ulet{"fﬂddﬂttendee"}
@Rescurces({
[fRescurce(name = "jdbc/DerbyDataScurce”, type = javax.sq

m

a
[@Rescurce(name = "jdbc/NenTxDerbyDataScurce”, type = jav
public class AddAttendee extends HttpServlet {
private static final long serialVersionUID = 1L;
0

@Inject RegistrationBean rb;
! #lnject cannot be reschved to a type| | i

- Q 4_ Import 'Inject’ (javax.inject]

reate d

M@ Change to Tnit' (javax.ejb)
a Fix project setup...

Press 'F2" for focusp
T TTT TR DT W I T =eeephcrvletRequest request, Ht -

7. Next, hover over the RegistrationBean class and select Import
‘RegistrationBean’ (com.ibm.websphere.sample.registration.ejb) from the pop-
up menu.

public class AddAttendee extends HttpServlet {
private static final long serialVersionUID = 1L;

@Inject RegiskrationBean rb;

FEES

3 RegistrationBean cannot be resolved to a type

ES

i=ee

E

13 quick fixes gyai

P”b:l:E gmean' fccm.ibm.websnhere.samnle.reuist@
P E Createclace BegictrationBean’

JT
I € Create interface 'RegistrationBean’
@ Change to 'Registration’ (javax.senvlet]

8. Next, add the following lines to the doPost () method of the AddAttendee
class:

// Get the email parameter from the request

String email = request.getParameter ("email");
//Get the name parameter from the request
String name = request.getParameter ("name");

// register a new user using the registration Bean
rb.register (name, email);
// forward the request on to the ListAttendee JSP file
RequestDispatcher rd =
request.getRequestDispatcher (
"ListAttendee. jsp?email="+ email);
rd. forward (request, response);
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9. Hover over RequestDispatcher and select Import 'RequestDispatcher’
(javax.servlet) from the dialog.

protected void doPost{HttpServletRequest request, HttpServletResponse response) thre
!/ Get the email parameter from the request
String email = request.getParameter("email"};
//aet the name parameter from the request
String name = request.getParamethr(“name");
!/ register a new user using the registration Bean
rb.register(name, email);
/! forward the request on to the ListAttendee J15P file
_ReguestDispatcher rd =

43 RequestDispatcher cannot be resclved to a type

15 quick fixes gvailable:

4_ Tmport 'RequestDispatcher' (javax.serviet]

1

m

€ Create interface 'RequestDispatcher’

i 4| @ Changeto 'RequestDispatcherDefault’ (com.sun.corba.se.spiprotocol] £
: Ap @ Change to 'RequestDispatcherRegistny’ (com.sun.corba.se.spi.protocol]

] 4| & Changeto 'RequestDispatcherRegistrylmpl' (com.sun.corba.se.impl.protocol)

1 4| & Changete 'RequestHandler' (com.ibm.rmi)

{ A Tlnamene e D emmvmet b ol o’ Fmwrry e {59 P I P e | P | i

1

] 41

] {L_ S— — — — — &

10. Save the file using the control-S shortcut. The completed file should match the
image below.
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index.html ) index [J] Person.java ++ persistencexml [J] RegistrationBean.java [J] AddAttendesjava 52

package com.ibm.websphere.sample.registration.servlets;

g

@ import java.io.IOException;[]

Servlet implementation class AddAttendee
xy

@HébSe’ulet(“fAddAttendee")

[@Resources({
[fResource(name = "jdbc/DerbyDataScurce”, type = javax.sql.DataSource.class),
@Resource(name = "jdbc/NonTxDerbyDataSource”, type = javax.sql.DataSource.class) })

public class AddAttendee extends HttpServlet {
private static final long serialVersionUID = 1L;

@Inject RegistrationBean rb;

HttpServlet#HttpServliet()

*

5 public AddAttendee() {

super();
2 I/ Auto-generated constructor stub
h
HttpServlet#doGet (HttpServletRequest request, HttpServletResponse response)
= protected void doGet(HttpServletRequest request, HttpServletResponse response) throws ServletException, IOException {
2 1/ Auto-generated method stub

}

HttpServlet#doPost(HttpServletRequest request, HttpServletResponse response)

*

= protected void doPost(HttpServletRequest request, HttpServletResponse response) throws ServletException, IOException {

// Get the email parameter from the request

String email = request.getParameter(“"email");

//Get the name parameter from the request

String name = request.getParameter("name");

// register a new user using the registration Bean

rb.register(name, email);

// forward| the request on to the ListAttendee JSP file

RequestDispatcher rd =

request.getRequestDispatcher(
"ListAttendee.jsplemail="+ email);

rd.forward(request, response);

EditAttendee serviet
As well as adding an attendee, we also need to be able to edit attendees. To do this,
we will create the EditAttendee servlet.

1. Expand the Java Resources section of the RegistrationAppWeb project, then
expand the src directory inside. Next, expand the
com.ibm.websphere.sample.registration.servlets package. Right click on the
AddAttendee servlet and select New > Servlet.
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&
fe
|
0
0

¢® Enterprise Explorer 53 =

g [J] AddAttendee... 52 % =
a4 fp‘J RegistrationAppWeb package com.ibm.websphere.sample.registration.s

> A JAK-WS Web Services

b I;E RegistrationAppWeb # import java.ic.IOException;[]

> 4 JPA Content o fEE
4 28 Java Resources * servlet implementation class AddAttendee
4 [ src Ei:
£} com.ibm.websphere.s Mew P |CH  Project..
» £} com.ibm.awebsphere.s . .
B —_— Open Type Hierarchy F4 | @ Annotation
% mAddAttendEEJava Show In Alt+Shift+W » | &  Class
[ = META-INF Open 2 | (& Enum
i =i, Libraries Open With v | €% Interface
[ = JavaScript Resources - & | Packeye
4 [ WebContent i5| Copy Ctrl+C
b &= META-INF 5= Copy Qualified Name &? HTML File
p+ S NEH=RE B Paste Cti+V | [§ ISP File
[@] index.html % Delet e
[» = Resources i SR 18 Filter
b (= WebSphere Application Server V& Remowve from Context Ctrl+Alt+Shift+Down 42 [ Fictener
1 3
Build Path & Serviet
Source Alt+Shift+5 ¥
e Lo F% Framnle

2. Clear the checkbox for Use an existing Servlet class or JSP, and provide a Class
name of EditAttendee. Click Finish.

E Create Servlet
Create Servlet
Specify class file destination.
Project: RegistrationdppWeb - ]

Source folder  /RegistrationAppWeb/src Erowse...

Java packager  com.bm.owebspheresampleregistration.servlets Browse...

Class name: EditAttendeel

Superclass: javaxservlet.http HitpServlet Browse...

[ Uze an existing Servlet class or J5P

Class name: EditAttendee Browse...

® < Back Mext » l [ Finish ] ’ Cancel
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3. Add the following line just above the constructor of EditAttendee. java:

@Inject RegistrationBean rb;

4. Hover over the @Inject annotation and select Import 'Inject’ (javax.inject)
“from the dialog.

fWebservlet("/EditAttendee™)
public class EditAttendee extends HttpSerwvlet {
private static final long serialVersionUID = 1L;

ELnject

an rb;

£ Inject cannot be resclved to a type

nes available:

Eructor stub

& Change to Tnit' (javax.ejb)

e Fix project setup...

L i prvletRequest request

5. Hover over the RegistrationBean class and select Import
'RegistrationBean' (com.ibm.websphere.sample.registration.ejb) from the

dialog.

[J] Registration... [J] Addattendee.... [J] *EditAttend... 53 | P = E= Outl... 33 | [& Sni
package com.ibm.websphere.sample.registration.servlets; L - =L
sl . . : B com.ibmw

® import java.lo.I0Exception;
portd i s 4 O EditAttend:
o f** & F cerialy
* Serylet implementation class EditAttendee & rb:Re
= @ © EditAt

{iWebservlet (" /EditAttendes™) doGet]
public class EditAttendee extends HttpServlet { = e o
private static final long serialVersionUID = 1L; @ a doPos

m

& @Inject RegistrationBean rb;
3 I_.n'm* - -
* fspe | B RegistrationBean cannot be resolved to a type
s
xf 13 quick fixes available:
N Pub]:ﬁ E 4 Import 'RegistraticnBean' (com.ibm.websphere.sample.registration.ejb
El ,-'_-"PT rEarE T hree—maatatinnBean'
} @ Create interface 'RegistrationBean' =
& Change to 'Registration’ (javax.senvlet) L i
- "’:*, @ Change to 'RegistrationContext' (com.sun,jmx.mbeanserver.Repository
- ,.E'Ibee @ Change to 'RegistrationControl’ {com.ibm.security.crmf]
- B pr;)‘tecte @ Change to 'RegistrationDebuglevel' (com.sun.org.glassfish.gmbal.ManagedObjecthanager)
2' i) Tk 2n 'Demickedinalnfa § ik B 3
5 o Press 'F2' for focus

6. Inthe doPost () method, add the following code:
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String name = request.getParameter ("fullname");

String email = request.getParameter ("email");
String oldemail = request.getParameter ("oldemail");
boolean arrived = false;
if (request.getParameter ("arrived") != null
&& request.getParameter ("arrived") .equals("on")) {
arrived = true;

}

rb.unregister (oldemail) ;
rb.register (name, email);
if (arrived) {

rb.markAttended (email) ;
}
RequestDispatcher dispatcher =
request.getRequestDispatcher (

"ListAttendee. jsp?email="+email);

request.setAttribute ("RETURN_MESSAGE", "Updated");
dispatcher.forward (request, response);

7. Hover over RequestDispatcher and select Import 'RequestDispatcher '
(javax.servlet) from the dialog.
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protected woid doPost(HttpServletRequest request, HttpServletResponse response) throw
// TODO Auto-generated method stub
String name = request.getParameter("fullname");
String email = request.getParameter(“email®);
String oldemail = request.getParameter("oldemail”};
boolean arrived = false;
if(request.getParameter("arrived") != null
8& request.getParameter("arrived").equals("on™)){
arrived = true;

¥

rb.unregister({ocldemail);
rb.register(name, email);
if (arrived) {

rb.marka&ttended(email);
¥

RequestDispatcher dispatcher = request.getRequestDispatcher(

3 RequestDispatcher cannot be resolved to a type

15 quick fixes available:

) (m'RequestDisnatcher' fiavax.serle =
ICRe 8 0 I

=it =
= T

m

€ Create interface 'RequestDispatcher’
@ Change to 'RequestDispatcherDefault’ (com.sun.corba.se.spi.protocol]
Change to 'RequestDispatcherfegistry’ (com.sun.corba.se.spi.protocol)

=
@ Change to 'RequestDispatcherRegistndmpl’ (com.sun.corba.se.impl.protocol] r
= 4| @ Changeto 'RequestHandler' {com.ibm.rmil
I DR il 'R SN i PSP 1 I PR | PONCLI e | s le e e by e el e
tApR L
] 4= e
-I -

8. Save the file using the control-S shortcut. The completed file should match the
image below.
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|@] index.html @ index [J] Person.java + persistencexml

package com.ibm.websphere.sample.registration.servlets;

# import java.io.IOException;[]

servlet implementation class EditAttendee
x
[iWebservliet("/EditAttendee™)
public class EditAttendee extends HttpServlet {
private static final long serialVersionUID = 1L;

[@Inject RegistratiocnBean rbj

HttpServlet#HttpServlet()

* 7

= public EditAttendes() {

super(});

2

Auto-generated constructor stub

*

i Auto-generated method 5tud

}

= I

* J

[ b

/4 Auto-generated method stub
String name = request.getParameter("fullname");
String email = request.getParameter("email™);

[J] Registration...

String oldemail = request.getParameter("cldemail™);

boolean arrived = false;
if(request.getParameter("arrived”) != null

&% request.getParameter("arrived”).equals("cn™)){

arrived = true;

}

rb.unregister(oldemail);
rb.register(name, email);
if (arrived) {

rb.markAttended(email);
¥

RequestDispatcher dispatcher = request.getRequestDispatcher(

"ListAttendee. jsplemail="+email);

request.setAttribute("RETURN_MESSAGE", "Updated");

dispatcher.forward(request, response);

Adding CDI to the Application

[J] AddAttendee.... [J] EditAttendee... &2

HttpServlet#doGet(HttpServlietRequest request, HttpServletResponse response)

HttpServleti#tdoPost(HttpServletRequest request, HttpServletResponse response)

To use CDI we need ensure the beans . xml file is added. One way to add the
beans.xml is to add the CDI project facet to the Eclipse project. This ensures the
beans.xml file is added and the tooling is configured correctly.

1. Right click on the RegistrationAppWeb project, and select Properties.
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= protected void doGet(HttpServletRequest request, HttpServletResponse response) throws ServletException, IOExc

= protected void doPost(HttpServletRequest request, HttpServletResponse response) throws ServletException, IOEx



4 Ejjx RegistrationAppWeh|

B A JAX-WS Web Serv
- ‘ag RegistrationAppW
[+ <H JPA Content
4 ‘?ﬁ lava Resources
4 [ sre
B com.ibman
B comibmow
4 B com.ibrm.ag
b [J] AddAtt
b [J] EditAtt
[+ = META-INF
> B Libraries
I = JavaScript Resourg
4 [= WebContent
[ = META-INF
I+ = WEB-INF
[@ index.html
[+ T=% Resources
[» 1= WebSphere Applicatic

t| m

o, type filter text

RegistrationAppWeb

® EF oy i

Mew

GoInto

Show In

Copy
Copy Qualified Mame

Paste

Delete

Remowve from Context
Build Path

Refactor

Import
Export

Refresh
Close Project
Close Unrelated Projects

Validate

Show in Rermnote Systems view
Run As

Debug As

Profile As

Team

Compare With

Restore from Local History...
Java EE Tools

JPA Tools

Configure

Source

Properties

Alt+5hift+W »

Ctrl+C

Ctrl+V

Delete

Ctrl+ Alt+ Shift+Down
4
Alt+Shift+T b

k

k

F5

Alt+Enter

2. Navigate to the Project Facets, and check the checkbox for Context and
dependency injection (CDI), then click OK.
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type filter text Project Facets

> Resource -
Builders B Configuration: ’<custom:- -
g:z:;:r::::lg:sembly Pmicthacet Version Details | Runti
Java Build Path > [0 ] Avis2 Web Services B Axis2 We
o lava Code Styl <C0ntext and dependency injection (CD 1.0 P RSt
) J::: CZmepiIt:re T EeRduliiah Senices 10 Enables Web s =
g = =
& Java Editor 3 [T] |5 Default style sheet (C55 file) 10 engine. |
ncadoe L |:| |=| Default synchronization policy for CV5 repository 1.0
b JavaScript [7] 55 Dynamic Web Module a0
> JPA &) Java 17
JSP Fragment [¥] (&l JavaScript 1.0 =
[[] £ JavaServer Faces 21
B [ E| JAX-RS (REST Web Services) 11
o [T 4+ JAXB 21
Run/Debug Settings “ JPA 20
Cotage [[] € 05Gi Bundle
Service Policies b D Web 2.0 !
Target Device Settings I T 71 21 WebDoclet (XNocleth = 'I.J‘i? .
Tarmeted Bintirnec

@

oK ] ’ Cancel

3. If a prompt appears to install the cdi—1. 0 feature, click Yes.

-

i@ Liberty Profile

User Input Required

Issues were found while publishing

| ; :
L = feature(s) to the server configuration?

[lihways perform this action:

Application RegistrationAppWeb requires feature(s): cdi-1.0

@=% One or more applications are missing required features. Do you want to add these

@ [ ves  J[ Mo

||

Cancel

Importing JSP resources

All required JSP files are provided in the Resources project.
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1. CopyListAttendee. jsp and ListAttendees. jsp files by dragging
and dropping the files from the Web/ jsp directory in the Resources project to
the WebContent directory of the RegistrationAppWeb project.

Fi :jj Registration&ppWeb
s A JAXK-WS Web Services
- '@ RegistrationfppWeb
» 4 JPA Content
4 2% Java Resources
FRE:E s
» tH com.ibm.websphere.sample
» £/ com.ibm.websphere.sample
4 B com.ibm.webspheresample
. [J] AddAttendeejava
> EditAttendee. java
+ = META-INF
. =, Libraries

= RESOLINCES

4 WebContent

. = WEB-IMNF
index.html
4 [ Resources
[~ Business
» = lars
4 [= Web
> [ dojo

3 Auditice
ListAttendee.jsp
ListAttendees.jsp
: 1= WebSphere Application Server V8.5 Libe

Create the Add Attendee page

To drive the AddAttendee servlet, we need to create a new HTML page that contains
a form. To create this page, we will use the Web Page editor built into Eclipse.

1. Right click on the RegistrationAppWeb project, and select New > HTML File.
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4 ::‘,]' .R-e:g_iﬁtr.af.ion;ﬂ\pp.‘d‘uf.eb:

1 A JAX-WS Web Serviq
i+ ‘Ba RegistrationApp\We
[» <+ JPA Content
4 '?5 Java Resources
PRE X
> fF com.ibm.w
> E com.ibmaw
4 3 com.ibm.aw
» [J] AddAtte
> [J] EditAtte
> = META-INF
» i Libraries
|- = JavaScript Resource
4 = WebContent
= META-INF
> (= WEB-INF
[@] index.html
[@ ListAttendee,jsg
[@] ListAttendees.js
4 |=% Resources
i+ = Business
b = Jars
4 (= Web
> (= dojo
b = html
4 (= jsp
Audit,jsp

2. Give the file a name of AddAttendee.html

X & [

Mew

Go Into

Show In

Copy
Copy Qualified Name

Paste

Delete

Remove from Context
Build Path

Refactor

Import
Export

Refresh
Close Project
Close Unrelated Projects

Validate

Show in Remote Systems view
Run As

Debug As

Profile As

Toam
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Alt+Shift+W »

Ctrl+C

Ctrl+Y

Delete

Ctrl+ Alt+ Shift+ Down
3
Alt+Shift+T b

]
b

F5

—
L

Haf BRQQRQA W BRO

Project...

File
Folder
SOL File

Web Page

Annotation
Class
Enum
Interface
Package

Source Folder

JPA Entities from Tables
JPA Entity
JPA ORM Mapping File

Dynamic Web Project
Enterprise Application Project

CS5 File

JavaScript Source File

e

HTML File

WEII

. Click Next.
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HTML

\
Create a new HTML file. < >!

Enter or select the parent folder:

RegistrationAppWeb,/ WebContent

B e o
4 ‘&4 RegistrationAppWeb
[= .settings
[+ = srC
[ = WebContent
= RemoteSysternsTempFiles

[» = Resources
I I T=F WebSphere Application Server V8.5 Liberty Profile

File name:  AddAttendee.htrml

® < Back Mext » l i Finish ] ’ Cancel

3. Ensure the HTML 5 template is selected. Click Finish.

Use HTML Template

Templates:
Marne Descripticn g
Mew HTPL File (4.01 frameset) html 4.01 frameset
Mew HTML File (4.01 strict) htrnl 4.01 strict il
Mew HTML File (4.01 transitional) htrnl 4.01 transitional

ENew HTML File (5] htrnl 5 1=

: Mew XHTML File (1.0 frameset) xhtml 1.0 frameset

Mew XHTML File (1.0 strict) xhtrl 1.0 strict -
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4. In the HTML editor, click the Palette icon at the top to open the Palette view.

i index Person.java +f persistencexml [J] Registration... [J] AddAttendee.... [J] EditAttende... [3] AddAttendee... 52 P

Cedxels ¢|Eol¢|@

Device:

5. From the Palette, select the Heading 1 from the HTML Tags section, and drag
and drop it into the Design section.
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(@] index.html @ index [J] Person.java [@] AddAttendee.... 53 = H

»

4
|:|:|| o | Device: Standard -
3

( E\] Insert iy=6 <body= l

<!DOCTYPE html:> -
= <html>
= ¢head>

<meta charset="I50-8859-1">

<titlerInsert title here</title:

</head>
2 <body>

</body>
</html>

4 3
Design | Source | Split

g_(. Problems &l Servers Properties & Console --*’;: Palette 57 | = |

| B HTML Tags @
A7 Link
[# Image

P Paragraph
H1 Heading 1
i ]
(Z HTML HInsert a heading 1 e

[ Form
Submit Button

Reset Button
[E] Image Button
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6. Double click the box it creates, and type in “Add Attendee”.

9] indesx.html () index [@] *AddAttende.. 2 % = B8

¥ o= || | 1 | s || Device: Standard =
Add Attendee

Add Attendes] -

<IDOCTYPE html: -
= <html> 1
= <head>

<meta charset="I50-8859-1">

<titlexInsert title here</titlex

</heads
= <body>

<hlxAdd Attendee</hl:

m

4 b

Design | Source | Split

7. Drag the form element into the main area just below the heading. Right click on
the form tag in the Source section, and then select Properties.
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</ head> .
= <body> Open With b
<hl=Add Atter Show In Alt+5Shift+W #
<'F|:|r"|n><..-“'F|:|r"m:
Cut Ctrl+X
</body>
</html> LT chrleC
[5 Paste Ctrl+V
Quick Fix Ctrl+1
Source [
e Refactor 3
Design |S-:|urce Split Add to Snippets...
£ Properties [
Problermns 4k Servers
Open Selection R =
2L HTML Tags

8. Set the Action to AddAttendee, and set the Method to Post.

' Problems 4 Servers [ Properties &2 [E Console < Palette

atml ¥ body » ()
& Tag| i St_r,rle5| b La}ru:uut| = AII|

|fﬂrm

Id: |

9. Switch back to the Palette view, and drag a Text field element into the Source
view, between the form tags.
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< IDOCTYPE html:
= <html>
= cheads

</head>
= <hodys

</body>
</htmlx

<meta charset="I50-8859-1">
<titlerInsert title here</titles

<hl>Add Attendee</hlx

<form action="AddAttendee” methug";st"bkﬁ >

< |

I

Design | Source IEJ

[*. Probl... 4 Serv.. [ Prop.. [ Cons.

oo Palette 320 = B

2L HTML Tags
A Link
Image
P Paragraph

Hi Headina 1

@ HTML Form Tags

[+ Check Box

T Text Field

- c_l P |

Inzert a text field

10. Right click on the input tag you just inserted in the Source view and select
Properties. Set the name to “name”

[* Problems i Servers = Properties i1 [ Console <7 Palette

htrnl b body b form PE I l;

el Tag| ik Styles| i Layout| = Al
|ir1put
Id:

Mame:  name

Input type: @) Text () Password
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11. Under the All tab set the placeholder property to “Enter name here”.

[% Problems il Servers = Properties 52 [E Console 3 Palette

htrnl # body ¥ form P‘ | “;
&l Tag | G Styles |57 Layout | = AII|

|place

Property Yalue

| placeholder  Enter name here

12. Drag another Text field into the form. Right click on the new input tag and select

Properties.
= SR
Add Attendee
Focus 3
4
<7 Undo Text Change Ctrl+Z
b Revert File
IS0-8859-1"% [ﬂ Save Ctrl+5
itle here</title> Open With 5
= Show In Alt+Shift+W »
endee</hl>
= n="AddAttendes” method="post"> £ | Cut Ctrl+X
type="text" name="name” placeholder="Enter name here ><Eaut tZEe: textf> T CrleC
[ Paste Ctrl+V
Quick Fix Ctrl+1
Source 3
Refactor 3
] [ m |
Design|Source Split »+ Soippet
< E Properties )

13. In the Properties view, set the name to “email” in the Tag tab, and the
placeholder to “Enter email here”.
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r_"bjl_':u Problems ﬁ'«!i Servers E Properties EE E C gli Problems *‘H Servers E Prﬂ.pertieg E:g E Cc

html b body » form b (1]

htral B body b form l‘ | -;-;

o Tag| B Styles| T Layout | = Al

& Tag |Gk Styles | i Layout | =] AII|

|ir1put

Id: |

Mame:  email

Inputtype: @ Text () Password

Columns;

Maximum length:

| place

Property Yalue

placehclder  Enter email here

14. Finally, drag a Submit button into the form.

Add Attendee</hlx

rm:>

4

= m action="AddAttendee” method="post":
<input type="text" name="name" placeholder="Enter name hers
dinput type="text" name="emgil" placeholder="Enter email

Design | Source @J

®/ Problems L Servers = Properties B Console |53 Palette 53 = O

=L HTML Tags
A Link
[# Irmage
P Paragraph
H1 Heading 1

=l HTML Form Tags
E g

Irage Button
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15. Use the control-S shortcut to save the page. The completed for should match
the image below.

index.html i@ index [J] Person.java + persistence.xml [J] Registration... [@] Add

p@ ke
Add Attendee

<!DOCTYPE html:
<html:
<head>
<meta charset="I50-8859-1">
<title>Insert title here</titlex
</head>
<body:>
<hl>Add Attendee</hl:
<form action="AddAttendee” method="post":
<input type="text” name="name" placeholder="Enter name here™:
<input type="text" name="emgil" placeholder="Enter email here":<input
type="submit ">

</form>

</body>
</html>

4

Design | Source | Split

Update the landing page

In a previous step we created the landing page index.html. We now need to update
this so that the pages we need to return to are easily available.

1. Expandthe WebContent folder in the RegistrationAppWeb project, and
double click the index.html file to open it.

2. Update the contents of the <body> tag to be

<hl>Hello World</hl>
<a href="AddAttendee.html">Add Attendee</a><br>
<a href="ListAttendees. Jjsp">List Attendees</a>
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3. Use the control-S shortcut to save the file.

Configure the server

Now all the resources are in place to add and edit attendees. We will now configure the
server. This involves adding the derby. jar to allow JDBC function, and configuring
the server’s configuration file, server.xml.

1. Openthe WebSphere Application Server V8.5 Liberty Profile project, and
expand the shared folder. Right click on the resources directory, and select

New > Folder.

> B com.iby
- B} com.ibi
2 7 com.ibi
> [J] Add
> [3) Editf &
» = META-]
» = Libraries | 3§
> = JavaScript Resq
4 [= WebContent

. = META-INF
. [Z= WEB-INF
|j AddAttend o,
[@ index.htrml |
e

[@ ListAttende
[@ ListAttende &
4 |= Resources
: = Business
» = Jars
4 [= Web
» = dojo
» = html
4 [ jsp
[@ Auditjs
4 [= Web5phere Applig
: [ servers
4 [= shared
= apps
= config
= resources| |

MNew

Go Into

Copy
Paste

Delete
Remove from Context
Move...

Rename...

Import...
Export...

Refresh

Validate

Show in Remote Systems view
Run As

Debug As

Profile As

Team

Compare With

Restore from Local History...

Source

Properties

Ctrl+C
Ctrl+V
Delete
Ctrl+Alt+Shift+ Down

F2

F5

Alt+Enter

= |

[ Project..

4

File

Folder

Liberty Profile Configuration File
SQL File

B BER

Example...

|
L

Lak

Other... Ctrl+M

1>
'Content-Type" content="

1>

dee. html ">Add Attendee</
ndees. jsp”rList Attendec

2. Call the folder derby. Click Finish.
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. =% Resources
4 = WebSphere Application Server VB.5 Liberty Profile
[=- .settings
[ SEMVErS
4 [~ shared
= apps
[== config
[== resources

Folder name: | derby

@ Finish | |

Cancel

3. Open the Resources project and expand the Jars folder. Drag and drop the
derby. jar from this folder into the shared/resources/derby folder

you just created in the WebSphere Application Server V8.5 Liberty Profile
project.

4 [ Resources
+ [ Business

FREESF
|| derby.jar
I E? oy

> = dojo
2 = html
4 = jsp
Audit.jsp
4 [=F WebSphere Application Server VB.5 Liberty Profile
» [ servers
4 [= shared
= apps
= config

4 [=- resources

(= derby

4. Open the Servers view and expand the WebSphere Application Server V8.5
Liberty Profile at localhost server definition.
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JFL Problems | d5L Servers 52 [ Properties & Console 53 Palette H %

EB Web Preview Server [Stopped]!
@ WebSphere Application Server V8.5 Liberty Profile at localhost [defaultServer] [Started, Synchronized]
& RegistrationAppWeb [Started, Synchronized)

s % Server Configuration [serverxml] new server

5. Double click on the Server Configuration. This opens the server.xml
configuration tool.

index.html (@ index [J] Person.java & persistencexml [J] Registration... i =
fi Server Configuration: defaultServer (server.xml)
Configuration Structure laz B B Configuration Details =!
Define the main contents of the configuration in this section. Description:  new server 7
type filter text i
a E'@ Server Configuration Add...

'b‘_" Feature Manager

3 Rermove
HTTP Endpoint
L Application Monitoring Up
[] Web Application
Down

Design | Source |

6. Click on the Server Configuration element, then click Add.
type filter text

/\
Fg Server Configuration | Add..
* Feature Man
. Remove
HTTP Endpeint

L Application Menitoring U
] Web Application

7. Using the filter box, type JDBC, then select the JDBC Driver element and click OK.
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-

.
@] Add Element EET

Select the element to add

Select the element to add from the list below. {ﬁj

Context: Server Configuration
jdbe

{1 JDBC Driver

Description: Identifies a JIDBC driver.

@ [ OK ] [ Cancel

8. Set the Id to be DerbyDriver.

Configuration Structure ﬂz =] JDBC Driver

T
Define the main contents of the configuration in o) DerbyDriver
this section. EI
Shared library reference: - -
type filter text

XADataSource class:

4 i Server Configuration Add...

(® Feature Manager ConnectionPoclDataSource implementation class:

HTTP Endpoint DataSource implementation class:
L Application Menitoring u

p
[] Web Application -

[J JDBC Driver Down

9. Right click on the JDBC Driver and select Add > Shared Library.
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Configuration Structure -':1z = JDEBC Driver
Define the main contents of the configuration in i
this section.
Shared library reference:
type filter text

AADataSource class:
a % Server Configuration

[g‘ Feature Manager ConnectionPoolDataSource im

] Remove . .
HTTP Endpoint DataSource implementation cli
Ll Application Monitoring Up
] Web Application

| [ JDBC Driver| Down
g Add b | % Shared Library
M Remove
I Move Up
Mowve Down

10. Right click on the Shared Library and select Add > File.

Configuration Structure - =| Shared Library
Define the main contents of the configuration in Mame:
this secticn.
Description:
type filter text

Fileset reference;

4 [ Server Configuration
® Feature Manager
Remove
HTTP Endpeoint
L] Application Manitoring Up
] Web Application

4 [] JDBC Driver Down
| 3 Shared Librare. Allowed APT tures
57 Add »| #  File
¥ FRemove #:  Fileset
Move Up % Folder
Mowve Down

11. Click on the File element, and select the Browse button under File.
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File

+!

Mame™ Browse... B

12. Select the shared.resource.dir from the left hand navigation pane. Expand the

derby folder, click on the derby. jar and then click OK.

F B
E Browse for File Location L@g

Specify the file location
-

and a relative resource on the right.

type filter text Path: Ch\wlplusrishared\resources

Search for a file location by selecting a path variable on the left ‘ﬁ_l

53", Relatrve Path

% server.config.dir

% server.output.dir
% shared.app.dir

Enter the path to the file or select from

% chared.resource.dir above:

derbyy/derby.jar

Selected location:  ${shared.resource.dir}/derby/derby.jar

@:I [ oK ] ’ Cancel

13. Click on the Server Configuration and click the Add button.

Configuration Structure -':1z =
Define the main contents of the configuration in
this section.
type filter text
a % Server Configuration Add...
o
= Feature Manéger Remove
HTTP Endpoint
L Application Monitoring Up
] Web Application
a [ JDBC Driver Down
4 % Shared Library
% File
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14. Using the filter, type data and then select the Data Source element and click OK.

F B
f@] Add Element | B
Select the element to add =
Select the element to add from the list '{E
below. ]
Context: Server Configuration
datal
[:'.l Data Source
--- Matching elements ---
.L Authentication Data
HTTP Session Database
Description: Defines a data source configuration.
@:l [ oK J [ Cancel

15. Set the Id to jdbc/DerbyDataSource, and the JNDI Name to
jdbc/DerbyDataSource. Set the JDBC driver to DerbyDriver using the dropdown.
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Data Source

I: jdbe/DerbyDataSource
JMDI narme®: jdbe/DerbyDataSource

JDBC driver reference: m - B
Connection manager reference: = B

Type:

Connection matching: MatchOriginalRequest -
Default container managed authentication data: 7 B
Transaction isclation level: 7
Cached statements per connection: 10

Participate in transactions
Enlist scrolling APILs
Enlict vendor APIs

Commit or rell back on cleanup: 7

Query timeout:

Recovery authentication data reference: = B

[] Synchronize query and transaction timeouts
[ Supplemental IDBC trace

16. Right click on the data source you have just created and select Add > Derby
Embedded Properties.
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type filter text

4 [ Server Configuration
(¥ Feature Manager
HTTP Endpoint
L Application Menitoring
] Web Application
4 [J JDBC Driver
4 %3 Shared Library
@ File

Add...

Remowve

Up

Down

IMDI name™: jdk
IDBC driver reference: Der
Connection manager reference:

Type:

Connection matching: Ma

Default container managed authentication data:

Transaction isolation level:

[[J Data Source: jdbc/Derby
g Add

Remowve

o X 4

Move Up

Move Down

<

o o o I o

Derby Embedded Properties
e —

OO oo

Connection Manager

DataDirect Connect for IDBC (sqlserver) Properties
DB2 for i Mative JDBC Driver Properties

DE2 for i Toolbox JDBC Driver Properties

DB2 JCC Properties

ication Data

Derby Metwork Client Properties

Generic JDBC Driver Properties

Informix JCC Properties

Informix JDBC Driver Properties

JDBC Driver

Microsoft SQL Server JDBC Driver Properties
Oracle Properties

Recovery Authentication Data

Sybase Properties

17. Set the Database name to RegistrationDB, and the Create database dropdown

to create.
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Derby Embedded Properties

Create database: create -

Database name: RegistrationDB|

Connection attributes:

Lagin timeout:

Password:

Shutdown database: 7
User
Additional properties: Key Value Add...
Edit...
Remove

18. Save the file using the control-S shortcut. The configuration should resemble the
image below.

[@] index.html (@ index [J] Person.java 44 persistencexml [J] Registration... serverxml B P

= <server description="new server":

¢!-- Enable features --»
= <featureManager:
<featurerjsp-2.2</feature>
¢<featurerlocalConnector-1.8</feature:
<featurerjpa-2.08</feature>
<featurergdi-1.8</feature>
¢</featureManager:>

<httpEndpoint host="localhost” httpPort="9@88" httpsPort="9443" id="defoultHttpEndpoint”/>

<applicationMonitor updateTrigger="mbean"/>

<webApplication id="Registrationdppieb” location="Registrationdppieb.war” name="Registrationdpphiebh”/:
= <jdbcDriver id="DerbyDriver":
= ¢library:
<file name="${shared.resource.dir}/derby/derby.jar" />
</library>
</jdbcDriver>
= <dataScurce jndiName="jdbc/DerbyDataSource™
id="jdbc/DerbyDataSource” jdbcDriverRef="DerbyDriver">
<properties.derby.embedded createDatabase="create” databaseName="RegistrationDB™/>
</dataSource>
</servers

Running the application

Now the application is ready, we can run it in the server and test it.
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8. Go to Window > Web browser, and select Firefox from the list of options. This
redirects any web pages opened in Eclipse to the Firefox web browser instead,
which is required for some of the technologies being used in this lab.

il

h  Project Run | Window | Help
rr Qv v Mew Window g v | =
Mew Editor

Hide Toolbar

Open Perspective 3

Show View b

Customize Perspective...
Save Perspective As...

re.sample.registrati Reset Perspective...

re.sampleregistrati Close Perspective

re.sample.registrati )
-piag- Close All Perspectives
va

Ma Mavigation L

%G ® Y= 08 |[& indehtr

=

£
<

<l

Web Browser ¥ | ¥ 0lnternal Web Browser
Preferences 1 Default system web browser
2 Firefox

3 Internet Explorer

9. Go to the Console view. The application will be started, and you should have a
line like this:

[AUDIT ] CWWKTO0016l: Web application available (default_host):
http://localhost:9080/RegistrationAppWeb/

10. Click the hyperlink in the Console view to open the landing page of the
application.

© 2013 Copyright IBM Corporation Page 73 of 118



_.'F.—W
| Firefox =

—
iolindex

k.

€« > |@ localhost:9080/RegistrationAppWeb/

Hello World

Add Attendee

11. To add an attendee, click the AddAttendee link on the landing page.

_.'F.—W
| Firefox =

| Insert title here

€« |@ localhost:9080/RegistrationAppWeb/AddAttendee. html

Add Attendee

Enter name here Enter email here Submit Query

Note that the placeholder text may not appear, depending on the browser used.

12. Provide an email address and name for the user, then click submit. This will take
you to the ListAttendee. jsp page, but display an error message.
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[ fpm—r— B WS 2

L2 < @ localhost:9080,/RegistrationfAppWeb/AddAttendee

IBM WebSphere Application Server

p
Application Error

SRVEOTTTE: Exception thrown by application class 'com.ibm ws.jpa. management JPATxEntityManager getEMInvoca

javax._persistence_TransactionRequiredException: No active transaction for Puld=Registrationi RegistrationAppieb . wi
&t com.ibm.ws.jpa.man t . JPATxEntityManager getEMInvocationInfo (JPATxEntityManager java:233)

at [internal classes]

at com.ibm. websphere sample. registration.ejb.RegistrationBean_ register(BegistrationBesn. javs:34)
at com.ibm.websphere.sample.registration.servlets.Addhttendee doPost(Addittendee.java:5Z)

at javax.servlet _http.HttpServlet. service (HttpServlet. javs:555)

at javax.sgservlet.http.HttpServlet.service (HttpServlet.java:668)

at com.ibm_ws.webcontainer. servlet.ServletWrapper.service(ServletWrapper.java:1Z40)

at [internal classes]

13. This is because the EJBLite feature is not enabled, meaning your EJB is not
being run correctly. To fix this we need to enable the missing feature in
server.xml.Open server.xml.

14. Click on the Feature Manager section under the server Configuration, then click
the Add... button under the detailed Feature Manager panel.

m Registration... ++ persistencexml [J] AddAttendee.... [J] EditAttende... AddAttendee.... serveraml 52 P = =

£ Server Configuration: defaultServer (server.xml)

Configuration Structure i =] Feature Manager
Define the main contents of the configuration in this section, Feature: =
" | Feature MName
type filter text (*) cdi-1.0 Contexts and Dependency Injection R
Add... @jpa-z.ﬂ Java Persistence API
@jsp-Z.Z JavaServer Pages
@ localConnector-1.0  Local IMX Connector

L] Application Monitoring Up
[] Web Application

15. From the dialog, type ejb into the filter box. Then, select the ejbLite-3.1 feature,
and then click OK.
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r B
(@] Add Features L@g

Select the features to enable
Select one or more features to enable. {ﬁj
gjb
Feature ’ Marne
@appﬂecurity-l.ﬂ Application Security
@appﬂecurity-l.ﬂ Application Security
(%) gjblLite-3.1 Enterprise JavaBeans Lite

Description: This feature enables support for Enterprise JavaBeans written to the EJB Lite
subset of the EJB 3.1 specification.

Enables: jndi-1.0
Enabled by: webProfile-6.0

@ [ ok |[ Ccancel

16. Save the file using the control-S shortcut.
17. Reopen the homepage by clicking on the link in the console.

18. Try adding a new Attendee again. This time it works, but the page you are taken
to shows empty fields.

|| Attendee

& e localhost:9080/RegistraticnAppWeb/AddAttendee

Attendee

E-mail

Name

Arrived? []

Back to main page
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19. This is because the RegistrationBean is not marked as @Named, and so is
not being managed correctly. Open the RegistrationBean class.

20. Between the @LocalBean annotation and the class definition line, add the

@Named annotation. To import this annotation, hover over it and
'Named' (javax.inject) from the dialog.

[J] *Registrati... 22  [J] AddAttendee.... o = O

package com.ibm.websphere.sample.registra - B

# import java.util.List;[]

= [ |
- ._.-':-::-: 1
* Session Bean implementation class Regi:
* —= .
@stateless
@LocalBean
(Named, .
£ Mamed cannot be resolved to a type
=| | 5 quick fixes available:
i Import '‘Wamed' (javar.inject)
- @ Create annotation 'Mamed'
@ Change to 'MamedEvent' (javax.faces.event]
@ Changeto 'MNamedQueny' (javax.persistencel
- e Fix project setup...
o
L A

21. Save the file using the control-S shortcut.

22. Return to the landing page, and click the Add Attendee link again.

select Import

23. Fill out the details of a different Attendee, and click Submit. This will take you to

the List Attendee page, where you can update details.
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(P rerox=

|| Attendee Ross

€ ¥ localhost:9080/RegistrationAppWeb/AddAttendes

Attendee Ross

E-mail pavittr@uk.ibm.com
Name Ross

Arrived? [

Back to main page

24. Mark the attendee as arrived, and click Submit. You will get a message that says
“Updated”, and the checkbox will remained checked.

[ Fretox =

|| Attendee Ross

€ g ¥ localhost:9080/RegistrationAppWeb/EditAttendee

Attendee Ross

E-mail pavitr@uk.ibm.com
Name Ross

Arrived?

Updated

Back to main page

25. Return to the landing page and click the List Attendees link. This shows a list of
users you have added and their current state of attendance.
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:: User List

. localhost: 9080,/ RegistrationAppWeb/ListAttendees. jsp

Name E-mail Arrived?
Alasdair not@ukitbm.com  No

Foss  pavittr@uk.ibm com Yes

Back to main page

Summary
In this section you learned:

® How to create and deploy an EJB
e How to enable CDI
® How to configure the Liberty profile server for JPA

Adding RESTful services using JAX-RS

JAX-RS allows you to write a RESTful interface that uses POJOs to communicate to
clients. Web requests are made to classes with annotations that identify them as
handling different HTTP requests. We will use JAX-RS here to enable a search facility.

Adding the client-side capability

To enable searching we are going to use client-side technologies such as Dojo. The
Resources project contains Dojo modules, plus some modules in the registration folder
that are used to send requests to a web server and receive responses. These resources
will be added to the Web project so they form part of our application.

1. Copythe SearchForAttendees.html file from the Web/html folder of

the Resources project into the WebContent folder of the RegistrationAppWeb
project.
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4 :jj- Registration&ppWeb
A 1AK-WS Web Services
. ‘g RegistrationAppWeb
< JPA Content
4 25 Java Resources
PRE: X
a H com.bm.websphere.sample.registration.data
4 [J] Personjava
. (@ Person
4 B} com.ibm.websphere.sample.registration.gjb
- [J] RegistrationBean.java
a 1 comibm.webspheresampleregistration.serviets
. [J)] AddAttendeejava
. [J] EditAttendee java
4 = META-INF
+ persistencexml
. =i Libraries
= JavasCript fe Ces
4 [= WebContent

(75 MANIFEST.MF
. [= WEB-INF
AddAttendee.html
index.html
ListAttendee.jsp
ListAttendees.jsp
4 =% Resources
+ = Business
= lars
4 [= Web
> (= dojo

=
SearchForattendees.html

Audit.jsp

2. Copy the dojo folder from the Web folder of the Resources project by dragging
it into the WebContent directory of the RegistrationAppWeb project.
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4 :;‘J Registration&ppWeb
A JAK-WS Web Services
. ‘g RegistrationAppWeb
- 4 JPA Content
4 2 )ava Resources
PRE:E
4 ff com.ibm.websphere.sampleregistration.data
4 [J] Personjava
. (@ Person
4 com.ibm.webspheresampleregistration.egjb
- [J] RegistrationBean java
a ff com.ibm.websphere.sampleregistration.serviets
. [J] AddAttendeejava
. [J] EditAttendeejava
4 [= META-IMNF
+ persistencexml
» =, Libraries

. =), JavaScript Resources
4 [ WebContent
a [= META-INF

(75 MANIFEST.MF
: [= WEB-INF
AddAttendee.html
index.htenl
ListAttendee,jsp
ListAttendees.jsp
SearchForAttendees.html
4 == Resources
. [~ Business
= lars

4 [ ANeb

3. Openthe index.html file in the RegistrationAppWeb project, and update the

<body> tag to be:

<hl>Hello World</hl>

<a href="AddAttendee.html">Add Attendee</a><br />
<a href="ListAttendees.Jjsp">List Attendees</a><br />
<a href="SearchForAttendees.html">Search For

Attendees</a><br />

4. Save the file using the control-S shortcut.
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Adding JAX-RS to the Web Project

The SearchForAttendees.html page is now available. However, when you
attempt to search, you will receive an error like:

[ Frefox | = | B ]|

I,_: http://localhost:90...chForAttendees. html | 4+ |

# localhost:2080; | -Google P A B~ # -
pr |

Search for: |*

Error: RequestError: Unable to load rest/search?filter=* status: 404

Back to main page

L

We are going to solve this by providing a JAX-RS class that will answer these requests.

1. Right click on the RegistrationAppWeb project and select Properties.
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EE, Project Explorer 23 =

=

4 fjj Registration&ppWeb
. 'ag Deployment Descri
o A JAM-WS Web Servic
» 4 JPA Content
s TE Java Resources
> B JavaScript Resocurce
a [= WebContent
> [= dojo
» = META-INF
= WEB-INF
[d] AddAttendee.ht
[@] index.html
@ ListAttendee.jsp
[d] ListAttendees,js
|d] SearchForAtten
4 [— Resources
» [~ Business
= lars
> = Web
» = WebSphere Application

x & i

ﬁ?

Mew

Go Into

Show In

Copy
Copy Qualified Mame

Paste

Delete

Rermove from Context
Build Path

Refactor

Irnport
Export

Refresh
Close Project
Close Unrelated Projects

Validate

Show in Remote Systems view
Run As

Debug As

Profile As

Teamn

Compare With

Restore from Local History...
Java EE Tools

JPA Tools

Configure

Source

Properties

Alt+5hift+W »

Ctrl+C

Ctrl+W

Delete

Ctrl+ Alt+Shift+ Down
k
Alt+Shift+T »

]

¥

]

Alt+Enter

2. On the Project Facets, check the checkbox for JAX-RS (REST Web Services).
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ol | B
E Properties for RegistrationAppWeb i A u E@g

type filter text Project Facets Gl r -
> Resource
Builders Configuration: [<custom> '][ Save As... H Delete ]
Default Pack: -
auft Package Project Facet Version m
Deployment Assembly =

Java Build Path 4 Axis2 Web Services 2 Axis2 Web Services
Context and dependency injection (CDI) 10
Java Code Styl
. Java Cn ¢ ‘ty & [} CXF 2.x Web Services 10 Enables Web services generation through the Axis2 Web services
> Java Compiler .
" [7] 2] Default style sheet (CSS file) 10 EngmE;
=| Default h t licy for CVS it 10
Ve Location =} & ault synchronization policy for repository
» JavaSeript [z Dynamic Web Module 30 =
. IPA &l Java 17 -

JSP Fragment JavaScript

> Liberty Profile u
: Project Fa:ats> JAX-RS (REST Web Services) 11 -
R Erences [[] 4+ IAR® T <

=

|| Refactoring History b JPA 2w -
Run/Debug Settings [C] & 05Gi Bundle
Server b [C]E8 Web 2.0
S Bolittes [ E] WebDoclet (XDoclet) 123 -
Target Device Settings I

Targeted Runtimes

1> Task Repository
Task Tags

> Validation
‘Web Content Settings
‘Web Page Editor
‘Web Project Settings
WikiText

» XDoclet

@ Further configuration required...

® &

S =—— —

3. Click the link at the bottom labelled Further configuration required....

4. Click Add.
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5 . R —— =y
i@ Modify Faceted Project —|e=]

JAX-RS Capabilities
Add JAX-RS capabilities to this Web Project

J&X-RS Implementation Library
Type: |IBM WebSphere Application Server Liberty JAX-RS Library Pw

Update Deployment Descriptor

Servlet Information

o JAX-RS servlet name: 14X¢-R5 Serviet

JAX-R5 servlet class name:  com.ibm.websphere,jaxrs.server]BMRestServiet

URL mapping patterns: [jaxrs/*

Il:h.
o
B

Bemove

o

Specify the URL Pattern as /rest/* and click OK.

P N
7@ Specify URL Pattern [

URL Pattern

frest™

| ok || Ccancel

6. Click OK to exit the Modify Faceted Project dialog.

7. Click Apply, you are prompted to add the jaxrs—1.1 feature. Click Yes.
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-

i@ Liberty Profile

User Input Required

Issues were found while publishing

[lihways perform this action:

@

One or more applications are missing required features. Do you want to add these
feature(s) to the server configuration?

Application RegistrationAppWeb requires feature(s): jaxrs-1.1

]

|| cancel

8. Click OK.

Creating the JAX-RS application

The JAX-RS application consists of a class that handles making the application available,
a class that performs the request handling, and some configuration in the web . xm1
file. Adding the JAX-RS project facet provides most of the web . xm1 configuration,
however we still need to complete that and also add the other classes.

1. Right click on the RegistrationAppWeb project and select New > Class.

[( Project Explorer 53 = <‘}==;>| R
4 :;‘J RegistrationAppWeb
) | Mew
> ‘2@ Deployment Descr|
» A JAX-WS Web Servi| GoInto
> 4 JPA Content
‘ Show In
+ 12 Java Resources
» B JavaScript Resourc| = Copy
“& ‘:"‘.feb(:.ontent 52 Copy Qualified Name
» (&= dojo I
, @& METAINF | 8 Paste
» (= WEB-INF ¥ Delete
@ AddAttendee.l Remaove from Context
5] indexhtml Build Path
@ ListAttendee,s|
= Refact
@ ListAttendees,)| el
@ SearchForAtter| Import
4= I_leseurses e

Alt+Shift+W »

Ctri+C

Ctrl+V

Delete

Ctrl+Alt+ Shift+ Down
3
Alt+Shift+T »

b

»

1
L

L

b

= H

o= O
Project...
File
Folder
5QL File

Web Page

Annotation
Class
Enum
Interface
Package

Source Folder

VA Featalo s Beme Tl

2. Set the package name to com.ibm.websphere.sample.registration.rest, and the
Class name to SearchAttendees. Click Finish.
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E Mew lava Class

Java Class

Create a new Java class.

Source folder:

RegistrationAppWeb, src

Browse...

Package: com.ibm.websphere.sample.registration. rest]
["| Enclosing type: Browse...
Mame: Searchittendees
Modifiers: i@ public () default private
[ abstract [ |final static
Superclass: javalang.Object
Interfaces: Add...
Bemowve
Which method stubs would you like to create?
& public static woid main(5tring[] args)
[] Censtructors from su perclass
Inherited abstract methods
|| Deyouwantto add comments? (Cenfigure templates and default value here
|:| Generate comments
@ [ Finish l ’ Cancel

3. Right click on the com.ibm.webshere.sample.registration.rest package and select

New > Class.
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Pl Ipd RegistrationAppWeb
[» ‘ Deployment Descriptor: RegistrationAppWeb
b A2 JAX-WS Web Services
> 4+ JPA Content 3
4 j-? Java Resources
4 [ src
>} com.ibm.websphere.sampleregistration.data
>} com.ibm.websphere.sampleregistration.ejb

public class SearchAttendees {

package com.ibm.websphere.sample.registratio -

e EE RN e

-

# com.ibm.websph
® SearchAttendees

a |8 gqm_:ibi'ﬁ‘\o\_reb_sph ere.s_ampl.e‘registration.res_t-

K| SéarcHAttendees.java piew) *|CY Project..
> 3 com.ibm.websphere.sampleregistration.servl GoInto @  Annotation
§ !; ﬁ:::?-INF Open Type Hierarchy F4 |(E Class
b = JavaScript Resources Show In Alt+Shift+W » | (& Enum
4 [= WebContent B | s e & Interface

4. Set the name to SearchAttendeesApplication.

ENewJavaEIass Pr—— -

1
(o]

Java Class

Create a new Java class.

Source folder RegistrationAppWeb, src

Package: com.ibm.websphere.sample.registration.rest

Browse...

["| Enclosing type: Browse...
L]
| Mame: Searchittendeesfpplication
Modifiers: i@ public () default private protected
[ abstract [ |final static
Superclass: javalang.Object
Interfaces: Add...
Bemowve
Which method stubs would you like to create?
& public static woid main(5tring[] args)
! [] Censtructors from su perclass
Inherited abstract methods
Do you want to add comments? (Configure templates and default value here
|:| Generate comments
® [ Einish ] ’ Cancel
L
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5. Click the Browse button next to the Superclass field. Using the filter box, type
Application, and select the Application class from the javax.ws.rs.core
package. Click OK.

.
E Superclass Selection “

Choose a type: -

Application
Matching items:

(CL Application - javax.faces.application - Chwlp\devapitspecicom.bmows javaeejsf.2.0 1.0.2.jar =+

G ‘Application - javax.ws.rs.core - Chwlp\deviapitspecicom.ibm.ws, javaee jaxrs.1.1_1.0.1 jar |

I m E L T T e e o IRTT T | I LR Py P i ) e A s e ] A C ey D

' i | P

-

N | B javax.ws.rs.core - Clwlphdeviapilspecicom.ibmaws.javaeejaxrs1.1_1.0.1 jar |

| @ [ 0K ] [ Cancel ]

6. Click Finish.

7. Add the following method to the SearchAttendeesApplication class:

@Override
public Set<Class<?>> getClasses () {
Set<Class<?>> classes = new HashSet<Class<?>>();

classes.add (SearchAttendees.class);
return classes;

}

8. Hover over the Set class and select Import 'Set' (java.util) from the dialog.
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server.xml [J] *SearchAtten.. 2 ¥ = O EE o= T = O
package com.ibm.websphere.sample.registratio - B ¢ B laz " }&S @

import javax.ws.rs.core.Application;

#  com.ibm.websp

public class SearchAttendeesfpplication exte » (® SearchAttendee

= @rverride
public Set<Class«<?»>»> getClasses() { =
Set<Cr N - , -

class
retur| 18 quick fixes available:

¥ ¢ Import 'Set’ (java.util >
1 (® Create class Get<l>'
€ Create interface 'Set<T>'
& Change to 'Seal' (com.ibm.crypto.provider]

43 Set cannot be resclved to a type

m | »

@ Change to 'Select’ {comubmadg.beel.generic)

@ Change to 'Select’ (org.apache.openjpa.jdbe.sgll
@ Change to 'Seq’ (org.apache.openjpa.kernell

Ay Tl b b T (mpr sl o il b ] om o e e e i nmem 1

Press 'F2' for focus

9. Hover over HashSet and select Import 'HashSet' (java.util) from the dialog.

[J] SearchAttendees,java server.xml [J] *SearchAttendeesApplication.java 53

package com.ibm.websphere.sample.registration.rest;
= import java.util.Set;

import javax.ws.rs.core.Application;

public class SearchAttendeesfpplication extends Application {
= @override

public Set<Class<?»> getClasses() {
set<Class<?>> classes = new HashSet<«Class<?>>();

classes.add(SearchAttendeesr
return classes;

43 Hash5et cannot be resolved to a type
7 quick fj i
“— Import 'Hash5et' (java.util

}

) -

@ Change to 'Set’ {java.util)

Change to 'HASHDRBG' {com.ibm.cryptofips.provider
@& Change to 'HASHDRBG' (com.ibm.crypto.provider)
& Change to 'HashMapRT' (com.ibm.pem.util]
@ Fix project setup..,

E

10. Save the file using the control-S shortcut. The completed class should match the
following image.
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|J] SearchAttendees java server.xml [J] SearchAttendeesApplication.... &2

package com.ibm.websphere.sample.registration.rest;

— import java.util.HashSet;
import java.util.Set;

import javax.ws.rs.core.Application;

public class SearchAttendeesfApplication extends Application {
= @override
public Set<Class<?>> getClasses() {
Set<Class«<?>> classes = new HashSet<Class«<?>>();
classes.add(SearchAttendees.class);
return classes;

}

11. Open the web . xm1 file in the WebContent /WEB-INF folder of the
RegistrationAppWeb project.

[ Project Explorer 52 AN&|ls ¥ = O
o Frog P =

4 :?‘,J RegistrationAppWeb
- 'Gr Deployment Descriptor: RegistrationAppWeb
- A JAXK-WS Web Services
» 44 JPA Content
4 % Java Resources
PRE:E
- 1 com.ibm.websphere sample.registration. data
- £ com.ibm.websphere.sample.registration.gjb
a f} com.ibm.webspheresampleregistration.rest
. [J] SearchAttendees.java
. [J] SearchAttendeesbpplication.java
- £ com.ibm.websphere.sample.registration.servl
+ = META-IMF
. =4, Libraries
- B, JavaScript Resources
4 = WebContent
» |= dojo
+ = META-INF
4 [= WEB-INF
= lib
¥| beans.xml

@ web.xml
[ Addittendes html

12. Right click on the Servlet element on the left pane and select Add > Initialization
Parameter.
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% Web Application 3.0 Deployment Descriptor Editor

Overview =| Details
type filter text Display MName:
a4 @ Web Application (RegistrationfppWeh) | - Servlet Mame™ JA
 [© Serviet UAXRS Serviet) g Add » | [E°  Initialization Parameter
%‘ Servlet Mapping (JAX-RS i
¥ Remove & RunAs ls
2 i -|
Move Up ma  ecurity Role Reference ;
1] iption: '
Move Down Eseriphien A

13. In the Details panel on the right, set the Name to javax.ws.rs.Application. In the
Value, enter

com.ibm.websphere.sample.registration.rest.SearchAttendeesApplication.

Details =
Marme™ Javaxws.rs.Application

Value™ com.ibrm.websphere.sampleregistration.rest.SearchAttendeesfApplication
Description: -

14. Save the file using the control-S shortcut.
15. Open the SearchAttendees. java class.

16. Add the following annotation to the SearchAttendees class declaration:

@Path ("search")
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[J] *SearchAttendees.java 52 | [5] serveraml SearchAttendeesAppl

package com.ibm.websphere.sample.registration.rest;

@Path(” "y
public class SearchAttendees {

}

17. Save the file using the control-S shortcut. Note that the file contains an import
error. We will resolve this during the next few steps.

Creating a JAX-RS GET request handling method

The JAX-RS application is now in place. However, it does not contain any methods that
are configured to handle requests. The first one we need to add is to handle GET
requests. These will come from searches.

1. Add the following method into the SearchAttendees class to enable the
search request to be processed:

public Collection<Person> searchForAttendees
(String searchTerm) {
return null;

}

2. Toreceive requests via HTTP GET requests, and return a collection of Person
objects as JSON, add the following annotations to the method:

@GET
@Produces (MediaType .APPLICATION_JSON)
public Collection<Person> searchForAttendees
(String searchTerm) {

3. Injectthe RegistrationBean EJB so that we can look up a list of users based
on the filter by adding this line to the SearchAttendees class:

@Inject RegistrationBean rb;

4. Change the return statement of the searchForAttendees () method to call
the RegistrationBean.

return rb.searchForPeople (searchTerm);

5. Lastly, update the £ilter parameter with the @QueryParam annotation:
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public Collection<Person>
searchForAttendees (@QueryParam("filter")
String searchTerm) {

6. The file at this stage should resemble the image below.
| *Searchittendeesjava 2 serverxml [J] SearchAttendeesAppl

package com.ibm.websphere.sample.registration.rest;

@Rath(Zssarch’)

public class SearchaAttendees {

&

@Injsct ReglistrationBean rb;

- OGET.
IProduces(MediaType, APPLICATION JS0N)
public Cgllection<Person: searchForAttendees
(BQueryParam( filter.) String searchTerm) {

return rh. searchFor‘F‘Eﬂplek searchTerm);

|
—
A
|
I
o
|

7. Toresolve the import errors, use the control-shift-o keyboard shortcut. This will
cause a prompt for ambiguous imports.

8. Forthe Produces annotation, select javax.ws.rs.Produces. Click Next.

‘a |
i@ Organize Imports — l (=] &J

Choose type to import: Pagel of 2

7N
[\

@ ijavax.ws.rs. Produces!
I ———

@:‘ < Back [ Mext = ] ’ Finish ] ’ Cancel

9. ForMediaType class, select javax.ws.rs.core.MediaType. Click
Finish.
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-
E Crganize Imports - — l (=] ihj

Choose type to import: Page 2 of 2

/,@Lﬁm.Pageﬁlﬁrihutes. i
< .CJ javax.ws.rs.core.MediaType!
N

\

@ Next > [ Einish ] ’ Cancel

10. Save the file using the control-S shortcut. The file should resemble the image
below. Ensure the import statements match.

[J] SearchAttendeesjava 52 server.xml [J] SearchAttendeesApplication.java @

package com.ibm.websphere.sample.registration.rest;
= import java.util.Collection;

import javax.inject.Inject;
import javax.ws.rs.GET;

import javax.ws.rs.Path;

import javax.ws.rs.Produces;
import javax.ws.rs.QueryParam;
import javax.ws.rs.core.MediaType;

import com.ibm.websphere.sample.registration.data.Person;
import com.ibm.websphere.sample.registration.ejb.RegistrationBean;

@Path({"search™)
public class SearchAttendees {

[@Inject RegistrationBean rb;

= [HEET
@Produces (MediaType . APPLICATION JSON)
public Collecticn<Perscn» searchForAttendees
(fQueryParam{"filter") String searchTerm) {
return rb.searchForPeople(searchTerm);

Creating JAX-RS POST requests
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Now that the search handler is in place, the search function should work (you can try
this out by opening the Search For Attendees page in Firefox and setting the search term
to u*n)'

r e o — = L

- -

|___, http://localhost:90...chForAttendees.html | + |

& localhost:9080/Registration? o "l" Google A B- = -
Search for: *|

Error: RequestError: Unable to load rest/search?filter=* status: 404

e [ [ Remove Attendee I Fooss (pavittri@uk.ibm.com) - Not Armived

. [ Remove Attendee I Steve (steve@uk.ibm.com) - Armived

Back to main page

Each search result displayed on the page includes a checkbox to mark whether the
attendee is attending or not, and a button to allow the attendee to be unregistered.
However clicking these currently returns a 404 error. This is because no handlers have
been defined for these requests.

1. Openthe SearchAttendees java class and copy the method below into the
class to allow processing of POST requests with a URL of /search/update. We still
return a string of JSON text, but this time the return type is Person, not
Collection<Person>, so the returned JSON string only contains the details of one
person object (the one we have updated).

QPOST
@Produces (MediaType .APPLICATION_JSON)
@Path ("/update")
public Person changeAttendance (
@QueryParam("email") String emailAddress,
@QueryParam ("state") boolean attending)
throws Exception {
String email =
emailAddress.substring ("checkbox".length());
if (attending)
rb.markAttended (email) ;
else
rb.markUnattended (email) ;
return rb.getPerson (email);
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2. Add the following method to the SearchAttendees class to allow the delete
request to be processed, and to return a representation of the person who was
unregistered:

@POST
@Produces (MediaType .APPLICATION_JSON)
@Path ("/delete")
public Person changeAttendance (
@QueryParam ("email") String emailAddress)
throws Exception {
String email =
emailAddress.substring ("button".length());
Person p = rb.getPerson(email);
rb.unregister (email) ;
return p;

3. Resolve any import issues by using the control-shift-o shortcut again.

4. Save the file using the control-S shortcut. The class should resemble the image
below.
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[J] SearchAttendees.java 23 server.xml

package com.ibm.websphere.sample.registration.rest;

= import

import
import
import
import
import
import
import

import
import

java.util.Collection;

javax.
javax.
javax.
javax.
javax.
javax.
javax.

inject.Inject;

W5 .
W5,
W5 .
W5 .
W5,
W5 .

rs.
rs.
rs.
rs.
rs.
rs.

GET;
POST;

Path;

Produces;
QueryParam;
core.MediaType;

com. ibm.websphere.sample.registration.data.Person;
com. ibm.websphere.sample.registration.ejb.RegistrationBean;

@Path("search™)
public class SearchAttendees {

@Inject RegistrationBean rb;

5 (@G

@Produces(MediaType . APPLICATION JSON)

ET

public Cocllection<Person> searchForAttendees
(@QueryParam("filter") String searchTerm) {
return rb.searchForPeople(searchTerm};

b

@p

1

= @p

@Produces(MediaType . APPLICATION JSON)

05T

[@Produces(MediaType. . APPLICATION JSON)
@Path|("/update™)
public Person changefttendance(

@ueryParam{"email"™) String emailAddress,
@QueryParam{"state") boolean attending)

String email =

emailAddress.substring("checkbox".length());

if (attending)
rb.marka&ttended(email);

else

rb.markUnattended{email);
return rb.getPerson(email);

05T

@Path("/delete”)

public Person changefttendance(

b
¥

throws Exception {

@QueryParam{“email™) String emailAddress)

String email =
emailAddress.substring("button”.length{});

Person p = rb.getPerson(email);

rb.unregister(email);

return

P
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throws Exception {

[J] SearchAttendeesApplication.java @ w
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5. Return to the landing page in your browser, and select the Search Attendees
link. Perform the search again. Now, attempt to toggle the checkbox for the
attendee. This causes the attendee to be updated as shown below.

|| http://localhost:90...chForAttendees.html

€ = @ localhost:9080/RegistrationAppWeb/SearchForAttendees.html

Search for: *

. [ Remove Aﬁendee(]@ sdair (not@uk.1tbm.com) - Arnived

. [ Remove Attendee ] Ross (pavittri@uk.itbm.com) - Armived

Back to main page

6. Remove one of the attendees by clicking the Remove Attendee button. This
removes the button and marks the attendee as removed.

|| http://localhost:90...chForAttendees.html

. : e localhost:9080/RegistrationAppWeb/SearchForAttendees. html

Search for: *

. [ Remove Attendee ] (Updated) Alasdair (not@uk tbm.com) - Arrived
®_(Removed) Ross (pavittr@uk.ibm.com) - Arrived

Back to main page

7. Performing a new search shows the attendee has gone.
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|| http://localhost:0...chForAttendees.html

. e localhost:9080/RegistrationAppWeb/SearchForittendees.html

Search for: *

. [ Remove Attendee | Alasdaiwr (not@ulk.ibm.com) - Ammived

Back to main page

Summary
In this section you learned:

® How to enable JAX-RS support for an application
* How to interact with client side technologies using AJAX techniques

Adding another EJB

Currently our application uses one EJB to handle the business logic of the application.
In this section, we will add another function, which will log use of certain business logic
methods on the RegistrationBean. As we want to keep our logging separate, we

will use a separate EJB to manage that data access.

1. Openthe Business/view folder of the Resources project, right click on the
AuditEntry class and click on Move.

© 2013 Copyright IBM Corporation Page 100 of 118



2 [J] Searchat
-} com.ibm.we
» = META-IMNF
- =i Libraries
s [ Services
» m=, JavaScript Resource
4 = WebContent
> = dojo
» = META-INF
4 = WEB-INF
= lib
|%] beansxml
@ webxml
[@ AddaAttendee.ht
index.htenl
[@] ListAttendeejsp
@ ListAttendees.jsg
@ SearchForAttenc
== Resources
4 [~ Business
AuditBean.java
AuditEntry. java

C. [

Eﬁ

Mowve...

Rename...

Import...
Export...

Refresh

Validate

Show in Rernote Systems view
Run As

Debug As

Profile As

Java EE Tools

Tearn

Compare With

Replace With

Web Services

Properties

F2

F5

-

Alt+Enter

[ lars

T o

2 . Expand the RegistrationAppWeb project down to
src/com/ibm/websphere/sample/registration/data.

4

N

-

E Mowve Resources

B -

E = - - .

BE™™

Choose destination for 'AuditEntry.java":

[» [ .settings
4 [= src
4 [= com
4 = ibm

4 122 RegistrationAppWeb
(== .apt_generated

4 [= websphere
4 [= sample
4 [=- registration

= data|

L3

m

Preview > | | oK

Cancel

b
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3. Click onthe data folder and click OK. This is the same folder that contains the
Person. java class.

4. Openthe Business folder of the Resources project, click on the AuditBean
class. Next, right click and select Move.

- [J] SearchAtt Move...
- [J] SearchAtts Rename... -
» f# com.ibm.web
= META-IMF g2y Import...
. =4, Libraries £ Export..
. [ Services
» B4, JavaScript Resources| & | Refresh F5
4 [= WebContent ]
. = dojo Validate
. 2= META-INF Show in Rermnote Systems view
4 [= WEB-INF Run As 3
(= lib Debug As 3
¥ beansz.xml
— Profile & 3
@ websml retie as
AddAttendee.htrr Java EE Tools v
index.htrnl Team »
ListAttendee.jsp Compare With 3
ListAttendees.jsp Replace With R
SearchForfttende ]
4 5 Resources Web Services 3
4 (= Business Properties Alt+Enter
AuditBean.java e
o P
= Jars 1
= Web

» =+ WebSphere Application Server VB.5 Liberty Profile

5. Expand the RegistrationAppWeb project down to
src/com/ibm/websphere/sample/registration/ejb.
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-

.
(8] Move Resources S S S =

- - =

Choose destination for 'AuditBean.java"

4 122 RegistrationAppWeb
[= .apt_generated

L3

[» [ .settings
a4 = sre E
4 [= com
4 = ibm B
4 [= websphere
4 [= sample
4 [ registration
I = data N
E -

Preview> || 0K || Cancel

6. Click on the e jb folder and click OK.

7. Openthe RegistrationBean class and add the injection for the
AuditBean:

@Inject AuditBean ab;

8. Hover over the @Inject annotation and select Import 'Inject’ (javax.inject)
from the dialog.

public class RegistraticnBean {

[@PersistenceContext(unitName = “RegistraticnaApplieb™)
EntityManager em;

[@Injeckt AuditBean ab;
/& Inject cannot be resclved to a type

4 quick fixes available:

4_ Import Tnject’ (javawinject)
@ Create annotation ‘Inject’
ar Change to Tnit' {javax.ejb)
a Fix project setup...

e, String email
Press 'Fz'f-:urf-:ucusl ! g )
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9. Next, add audit lines to the register and unregister methods:

public void register (String name, String email) {
ab.logUpdate ("Registering attendee "
+ name + " with email " + email);

public void unregister (String email) {
ab.logUpdate ("Unregistering attendee with email "
+ email);
public void register(String name, String email) {
ab.loglUpdate("Registering attendee "
+ name + " with email " + email);

Person p = new Person();
p.setEmail{email);
p.setName (name) ;
em.persistip);

H

public void unregister(String email) {
ab.logUpdate("Unregistering attendee with email ™
+ email);

Person p = em.find(Person.class, email);
em.remove(pl;

}

10. Save the file using the control-S shortcut.
11. Open the persistence.xml file.

12. Switch to the General tab, and click the Add... button.
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@ webxml [J] Registration... i persistencexml 52 ¥ = B
General @

General

Mame:

Persistence provider:
Description:

* Managed Classes

Specify the list of classes to be managed in this persistence unit.

@EI com.ibm.websphere.sample.registration.data.Person Add...
Open

Femove

Exclude unlisted classes
b XML Mapping Files
» JAR Files

13. Type Audit in the filter box, and select AuditEntry from the
com.ibm.websphere.sample.registration.data package.

Enter type name prefix or pattern (%, 7, or camel case): -

Audit
Matching items:

© AuditBean

@ AuditCallback

G Audited

[C] ‘AuditEntry - com.ibm.websphere.sample.registration.data |
C} AuditLogger

C} AuditManager

| B com.ibm.websphere.sampleregistration.data - RegistrationAppWeb/src |

@ ok J[ Cancel |||

14. Save the file using the control-S shortcut.
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15. Open the landing page, click on the Add Attendees, and add a couple of
attendees.

16. Copy the Audit . jsp file into the application by dragging it from the Web/ jsp
folder of the Resources project, and dropping it into the WebContent folder of
the RegistrationAppWeb project.

. B Libranes
. [ Services
- =, Jayascript Resources
> = dojo
+ = META-INF
4 (= WEB-IMNF
= lib
%] beanszml
@ webxml
[@ AddAttendee.html
[@] indexhtml
[d] ListAttendee.jsp
E] ListAttendees,jsp
@ SearchForttendees.htrnl
== Resources
= Business

= lars
4 [= Web

= Web5] pptcation Server V8.5 Liberty Profile

17. Navigate to the page using the URL
http://localhost:9080/RegistrationAppWeb/Audit.jsp . This contains a line for the
register of an attendee that you just performed. It will also show any unregisters
you perform, and any edits to an attendee which will show the attendee being
removed and then re-registered.
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FEOXTAN . "} AuditLog [+

localhost:9080/RegistrationAppWeb/Audit.jsp

Audit Log

ID Date Message
1 Sun Jun 16 06:37:13 BST 2013 Registering attendee Adam with email adamg@us. ibm.com
2 Sun Jun 16 06:37:50 BST 2013 Registering attendee Tim with email deboer@ca.ibm com

Back to main page

Securing the application

Applications may handle sensitive data such as personal information, and may require
the use of SSL to ensure secure transportation of data over a network. The following
section will add SSL to the application, and ensure it is enforced in all communication
between the application and the client.

Add an SSL certificate

1. Open the Servers view, right click on the server and select Utilities > Create SSL

ope
Certificate.
General| Connection | Options| Properties | Source -
Clean Server on Mext Start
[£( Markers [ Properties | 4 Servers 52 |38 Data Source Explorer [2 Snippets =] Console Uit 4 Create SSL Certificate..
B Web Preview Server [Stopped] — A Enter Generate Web Server Plug-in...
4 g} WebSphere Application Server V8.5 Liberty Profile at localhost [defaultServer] [Started, Synchronized] Package Server...

[ RegistrationAppWeb [Started, Synchronized]

Join Collective...
> E\@ Server Configuration [serverxml] new server

Generate Dump for Support...

2. Provide a password for your keystore, then click Finish.
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-

ﬂ Create 551 Certificate

Create S5L Certificate

Create an 551 certificate for this server

Create a default secure socket layer (55L) certificate to use with this server

Keystore password: ssssssss

Enceding: ’mr (encode using XOR) v]

["] Specify validity period (days): | 365

["| Specify subject (DN} CM=RAVHY9H, OU=defaultServer, O=ibm,C=us
=
L?:.l Finish l ’ Cancel

A Console window will appear, containing the configuration for SSL. Highlight the

configuration section in the console, and copy it into memory using the control-C
shortcut.

[2. Markers [ Properties 4L Servers [ Data Source Explorer |5 Snippets B Console 52

<terminated> WebSphere Application Server V8.5 Liberty Profile [defaultServer] (Jun 16, 2013 5:42:08 AM)
Creating keystore C:'\wlplusriserversidefaultServer\resourcesi\security’key.jks

Created S5L certificate for server defaultServer

Add the following lines to the server.xml to enable 55L:

<featureManager:>

<featurerssl-1.8</features>
¢ /featureManager:

<keystore id="defaultkKeyStore" password="{xor}Lzd4sLCgwlTs=" />

4. In the Servers view, expand the server definition to show the Server

Configuration element.

5. Right click on the Server Configuration element and select Open.

© 2013 Copyright IBM Corporation Page 108 of 118



6. Switch to the Source tab, and paste the contents of the clipboard using the

control-V shortcut.
[J] SearchAttendees java *serveraml 32 | [J] SearchAttendeesApplication,... & webaml [J] RegistrationBean,java + pe

<server description="new server”:

¢!-- Enable features -->

<featureManager:
<feature>jsp-2.2</feature>
<feature>localConnector-1.8</features
<featurexjpa-2.8</features
<featurercdi-1.8</features
<featurerejblLite-3.1</features
<feature>jaxrs-1.1</feature:

</featureManager:

<httpEndpoint host="localhost™ httpPort="9988" httpsPort="9443" id="defoultHttpEndpoint”/>

<featureManager>
<featurerssl-1.@</features

¢</featureManager:

kkeyStore id="defaultKeyStore"” password="{xor}lLzdslLCgwLTs=" />

<applicationMonicor OporteFrrme iy
<webhpplication id="RegistrotionAppWeb” location="RegistrationdAppieb.war” name="Registrationdppheb" />
<jdbcDriver id="DerbyDriver™:
<library>
«<file name="${shared.resource.dir}/derby/derby.jar"/>
<flibrary>
</jdbeDriver:
<datasource id="jdbc/DerbyDataSource” jdbcDriverRef="DerbyDriver” jndiName="jdbc/DerbyDataSource™>
<properties.derby.embedded createDatabase="create” databaseName="RegistrationDB"/>
</dataSource>
</servers>

7. Save the file using the control-S shortcut.

Configuring the application to use transport guarantees

The configuration above will enable the use of SSL, but it does not force the application
to only work over SSL, meaning it can be accessed via HTTP. However, we can configure
this in the application to insist on using the CONFIDENTIAL transport guarantee. Be
aware that there is one more configuration step required after this to ensure the Liberty
profile server also enforces SSL only.

1. Openthe web.xml file of the WebContent /WEB—-INF folder of the
RegistrationAppWeb project.

2. Click on Web Application (RegistrationAppWeb), and click the Add button.
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|J] SearchAttendees.java server.xml [J] SearchAttendeesApplication.ja...

z Web Application 3.0 Deployment Descriptor Editor

Overview = General
type filter text Display
a4 @ Web Application (RegistrationAppWeh) Add... Version®

4 6 Serviet (JAX-RS Serviet)

Srviet DA . Remove Distribur
£ Initialization Parameter (javax.ws.rs.Appl Metadal
& Servlet Class (com.ibm.websphere,jaxrs.: 1
- -P Module
€% Servlet Mapping (JAX-RS Servlet)
Down Descript

3. Using the filter, type Security, and select the Security Constraint element. Click
OK.

@] Add Item ESEER T

Select itern to add to Web Application (RegistratiocnAppWeb):

security

[51Security Constraint:
fﬁg Security Role

| ok || cancel

4. Click the newly created Web Resource Collection element, and click Add next to
the URL Pattern.
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[J] SearchAttendees.java serverxml [J] SearchAttendeesApplication.j... @ *webxml 5 | [J] RegistrationBean.java

@ Web Application 3.0 Deployment Descriptor Editor 1 eror detected

+ persistencexml SR

Overview =l Details

+
type filter text Web Resource Name*:

4 @ Web Application (RegistrationAppWeb) Add... URL:Pattem?:

a B Unity Constraint ()

E';;Web Resource Collection O
ervlet (JAX-RS Serviet)

Up Up
— -
5% Initialization Parameter (javaxws.rs.Appl
@ Servlet Class (com.ibm.websphere jaxrs. Down < |_,J Down
€% Servlet Mapping [JAX-RS Servlet)

Description:

5. Type the pattern as “/*”. Provide a Web Resource Name of Secure Connection.

s @ *webxml 52 [J] RegistrationBean.java + persistencesxm| = &
@
Details =
Web Rescurce Mame™ | Secure Connection
URL Pattern™ I* Add
Up
1 1 | » Down
Descripticn: A

6. Right click on the Web Resource Collection in the left pane, and add a HTTP
Method. In the Details section set the HTTP Method to GET.

(Z1 Web Application 3.0 Deployment Descriptor Editor

Owverview

= Details

Web Resource Mame®™  Secure Connect

eh Application (RegistrationAppWeb) URL Pattern™ £

|] Security Constraint () [ ]
5; Web Resource Collection (5ecure Connection] |

type filter text

| Serviet (JAX-RS Serviet) s Add ¥ [ @ HTTP Method
£ Initialization Parameter (javaxwe.rs.Application] ¥  Remove @ HTTP Method Omission
{3 Servlet Class (com.ibm.websphere jaxrs.serverIk <
¢ Servlet Mapping (JAX-RS Servlet) Move Up B —
Move Down Escription:
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7. Right click on the Web Resource Collection in the left pane again, add another
HTTP Method. In the Details section set the HTTP Method to POST.

Overview = Details
type filter text Web Resource Name® &
\pplication (RegistrationAppWeb) Add... URL Pattern™ /
ity Constraint
curity Constraint () . .
, Web Resource Collection (Secure Connection)
© HTTP Methed (GET) g Add b | @& HTTP Method
rvlet (JAX-RS Servlet) # PRemove
" Initialization Parameter (javaxws.rs.Application] p
Servlet Class (com.ibm.websphere.jaxrs.server.It Move Up D - -
. escription:
relet Mapping (JAX-RS Servlet) Maowve Down P
[

8. Click on the Security Constraint. Scroll down to the User Data Constraint
(optional) section, and change the Transport Guarantee dropdown to
CONFIDENTIAL.

[J] SearchAttendees.java serverxml [J] SearchAttendeeshpplication,j... @ *webaxml 5 [J] RegistrationBean java ++ persistencexml i

 Web Application 3.0 Deployment Descriptor Editor @
Overview 5 B oDetaiIs
type filter text Display Mame:
4 (@ Web Application (RegistrationAppWeb) Add... T T T T T
a4 [.i,] Security Constraint () Bl i
4 5_;, Web Resource Collection (Secure Conng Role Name: Add
@ HTTP Method (GET) Up
@ HTTP Method (POST) Remove
4 © Servlet (JAX-RS Serviet) Down .
E" Initialization Parameter (javax.ws.rs.Appl Up
@ Serviet Class (com.ibm.websphere jaxrs., B
€ Servlet Mapping (JAX-RS Serviet) g [ ] ¥

Description:

w User Data Constraint (optional)

Transport Guarantee™: | [S\/13(0]2yFNN

9. Save the file using the control-S shortcut.

Configure security on the Liberty profile

The final stage to enable security is to ensure the security feature is enabled on the
Liberty profile.

1. Inthe Servers view, expand the server definition to show the Server
Configuration element.
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2. Right click on the Server Configuration element and select Open.
3. Switch to the Design tab.

4. Expand Server Configuration and click on any Feature Manager element (there
may be more than one).

5. Inthe right pane, click the Add button.

[J] SearchAttendees.java serverxml 52 | [J] SearchAttendeesApplication.ja.. @ web.xml [J] RegistrationBean,java + persistencexml =i

£ Server Configuration: defaultServer (server.xml)

Configuration Structure B EE Feature Manager

Define the main contents of the configuration in this section.

Feature: e L MName \
type filter text (®) cdi-10

Contexts and Dependency Injection

4 [ Server Configuration Add... ® gjbLite-3.1 Enterprise JavaBeans Lite
bi b M.anager @jaxrs-l.l Java API for XML RESTful Web Services
HTTP Endpoint ®)jpa-20 Java Persistence API
(® Feature Manager #)jsp-2.2 JavaServer Pages

Up
{i= Keystore L (#®)localConnector-1.0  Local IMX Connector

L] Application Monitoring
[] Web Application
[J JDBC Driver Description:
> [] Data Source: jdbe/DerbyDataSource

Enables:

6. From the dialog, select appSecurity-2.0. Click OK.

Select the features to enable
Select one or more features to enable. {ﬁj
type filter text
Feature ? Marne =
| @appﬂecurit}r-l.ﬂ Application Security L
':’!5‘3' appSecurity-2.0 Application Security i-
Descripticn: This feature enables support for securing the server runtime environment -

and applications; it includes a basic user registry. This feature supersedes appSecurity-1.0 [
| and does not include servlet-3.0 or support for the LDAP user registry. To secure web W
applications, add the servlet-3.0 feature. To secure EIB applications, add the giblite-3.1 =

Enables: ssl-1.0
Enabled by: appSecurity-1.0, oauth-2.0, webProfile-6.0 I

@ OK ] ’ Cancel

b LA O 2 00202
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7. Save the file using the control-S shortcut.

Testing security

The final stage is to attempt to connect to the server via an unsecured port, and ensure
your traffic is redirect to the SSL port.

1. In Firefox, open a connection to http://localhost:9080/RegistrationAppWeb.

2. If this succeeds, you will be redirected to the SSL port (port 9443).

3. Accept the security exception caused by the unknown certificate. This is we are
using the certificate you generated in a previous step.

4. Ensure the page displays as expected, the protocol is set to HTTPS, and the port
is the secured 9443 HTTPS port.

|_lindex 7} AuditLog

i https://localhost:2443/EgistrationAppWeb/

Hello World

Add Attendee
List Attendees
search For Attendees

Summary

In this section you learned:

® How to secure the Liberty profile server for secure communication using SSL
* How to enforce SSL only traffic on applications

Packaging the server for deployment

The Liberty profile contains the Minify function. This allows you to build a customised
Liberty package that contains only the features you require to run the applications you
have installed.

© 2013 Copyright IBM Corporation Page 114 of 118



1. Inthe Servers view, shutdown the server by right clicking on the server and

selecting Stop.

ZiE]

=

Design | Source

' Markers =] Properties | 4 Servers 7 |[{3 Data Source Explorer [55 Snippets [l Console

Ea Web Preview Server [Stopped]
4 @ WebSphere Application Server VB.5 Liberty Profile at localhost [defaultServer] [Started, Synchronized]

Stop
Publish

Clean...

Ctrl+Alt+5
Ctrl+Alt+P

Add and Remove...

Monitering

Clean Server on Mext Start

Utilities

Properties

Alt+Enter

% RegistrationAppWeb [Started, Synchronized]
> E'@ Server Configuration [server.xml] new server

2. Right click on the server in the Server view, and select Utilities > Package Server.

Utilit
[El Markers [ Properties 4} Servers 50 [ Data Source Explorer [2) Snippets ] Console Hhes

[£, Web Preview Server [Stopped] Properties

3 Create S5L Certificate...

AltsEnter Generate Web Server Plug-in...

4@ WebSphere Application Server V8.5 Liberty Profile at localhost [defaultServer] [Stopped, Synchronized]
% RegistrationAppWeb [Stopped, Synchronized]
» B Server Configuration [serversml] new server

Package Server..

Join Collective...

Generate Dump for Support..

3. Click Browse next to the Archive name. Choose a folder, and set the name to
package. zip. Under the Include section, change the dropdown to Minimal

Runtime (minify), and click Finish.

8] Package Server o o=l o |

Package Server

Package a server into a distributable archive

and/or applications required to distribute the server.
Archive
Ch\Registration\package.zip

[] Owerwrite existing files

Package a server to create an archive file containing all of the binaries, server configuration,

- Browse...

&

Include: ’EMinimaI runtirne (minify)

Server configuration and applications are always included

@ Finish

Cancel

b
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4. Once the packaging process is complete and the package. zip file is created,
use Windows Explorer to navigate to the folder package . zip was created.
Right click on the file and select Extract All.

(C:) » Registration » - | 44 ||| Search Registration
Mew folder = - i
Mame Date modified Type Size
eclipse 16/06/2013 05:47 File folder
workspace 16/06/2013 01:27 File folder
1) package.zip LE 05 2200 2 Ais B3 Compressed (zipp... 46,515 KB
1) Resources.zip L= Compressed (zipp... 14,590 KB
| wlp-developers-runti Open in new window Executable Jar File 51,492 KB

Extract to "package\”

Add tn "narkane 7in"

5. Follow the instructions to extract the zip file.

6. Open a command prompt, from the start menu and navigate to the location
where the package. zip file was extracted to.

EX Command Prompt

Microsoft Windows [Wersion 6.1.76811]
Copyright <c> 2807 Microsoft Corporation.

C:xUzers~IBM_ADMIN>cd C:~Registration“package“ulp

C:=“Registration»packagesulp>

o0, [ |

All rights reserved.

7. Navigate to the bin directory inside the extract location, and then run the
command server start defaultServer.
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Microsoft Windows [Wersion 6.1.76811]
Copyright ¢c» 280? Microsoft Corporation. All rights reserved.

C:xUzers~IBM_ADMIN>cd C:~Registration“package“ulp
C:=“Registrationspackagesuwlp*cd bhin
C:“Registrationspackage-uwlpshin*server start defaultServer
Starting server defaultServer.

Server defaultServer started.

C:“Registration~package~ulpsxbini_

8 Command Prompt |£|&J

m | »

8. Navigate to http://localhost:9080/RegistrationAppWeb. This will redirect to the
secure port. You are now accessing your application from the packaged minified
server.

Firetox ¥ |

|} AuditLog

€ @ https://localhost:9443/RegistrationAppWeb/index htrm

Hello World

Add Attendes
List Attendees
I Search For Attendees

Summary

In this lab you learned:

®* How to install the IBM WebSphere Application Server V8.5.5 Liberty profile

e How to create and deploy a simple web application using the IBM WebSphere
Application Server Developer Tools for Eclipse V8.5.5.

e How to create and deploy a simple registration web application that uses
Servlets, JPA, EJBs, Context and Dependency Injection, and JAX-RS.

e How to secure applications to use SSL.
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® How to generate a customised Liberty profile image, and use that image to
deploy your application outside of a development environment.

If you are interested in learning more please visit http://wasdev.net. WASdev is the
developer focussed community for WebSphere Application Server developers,
providing:

e Useful articles on getting started

® Samples and tutorials of specific features

e Configuration snippets

® The latest releases of available Early Access Programs for Liberty and related
products.

e Forums for finding further information from other developers, and getting
answers to questions.
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