Creating a WS using Java




The Start

» Short introduction to NetBeans IDE

» Basic requirements for developing a simple WS
> NetBeans IDE (Java EE download bundle)
> Java Development Kit (JDK7 or |DK8)

o Java EE-compliant web or application server (GlassFish Server)

> The Java APl for XML Web Service (JAX-WS): It is a java
programming language API for creating SOAP web services.

* It defines a standard Java- to-WSDL mapping which determines
how operations are bound to Java methods when a SOAP
message invokes a WSDL operation.



https://en.wikipedia.org/wiki/Web_Services_Description_Language

Communication between a JAX-WS Web Service
and a Client

Client Service

l JAX-WS runtime l l JAX-WS runtime l




Web Service Parties

» The Web Service

* from the provider (exports a WSDL document)

» The Client Application

* from the consumer (imports the WSDL document)




Creating A Simple WS

.. Create a new “Java Web Application” Project
2. Give a name and specify a location to the project
3. Create a simple JAVA class and some public methods

4. Convert the class to a WS by adding @WVebService
annotation

Public methods become WS operations
5. Build and deploy the project

6. Test the WS and view the generated VWSDL document via
GlassFish Admin Console.




1. Create a new Java Web Application
project

Projects X | Files | Services | — || StartPage X | IF_EI CalcwebService.jay
@ PrepaidCardwis Source | History | [ [F - B - |
@& webApplications - :
@ WebSer\rice 4 L = and open the tel
B wsCiient -
[ package wWs;
Mew Project...
MNew File...
Open Project... Ctrl+Shift 0 N Prorect W
ew Proje
Open Recent Project )
Project Groups... Steps ct Project
Build Project F11 1 Ck Proi Q File
roject ilter:
Clean and Build Project Shift+F11 2 ..
Run Project 6 Categories: Projects:
Debug Project celers || L Java -] <b Appiication
..... )\ JavaFx @ Web Application with Existing Sources
Set Main Project | ). JavaWeb A% Web Free-Form Application
Collapseatl b o JavaEE
Show Selected Node(s) Project Owner |7 \A, HTMLS5/JavaScript
View Java Packagesas ~ F [ qJ-' Java ME Embedded
e———r e L) Java Card
----- A Mawven
----- L PHP
----- Lo Groowy
----- L Cfc++ v
Description:
Creates an empty Web application in a standard IDE project. A standard project uses an
IDE-generated build script to build, run, and debug your project.
< Back Finish Cancel Help




2. Give a name and specify a location to
the project

O Mew Web Application

Steps Mame and Location

1 Choose Project Project Name: | Simplews
2. Name and Location

3.

4,

Server and Settings Project Location: |D:YMyJavaProjects

Browse...
Frameworks
Project Folder: | D:\MyJavaProjects\SimpleWs
[] Use Dedicated Folder for Storing Libraries
Libraries Folder: Browse...

Different users and projects can share the same compilation libraries
(zee Help for details).

O MNew Web Application

Steps Server and Settings

1. Choose Project

2. Mame and Location

3. Server and Settings -

2. Frameworks Server: GlassFish Server 4.1 Add...

Add to Enterprise Application: | <Mone =

Java EE Version: | Java EE 7 Web

Finish Cancel

Context Path: | /SimpleWws

< Back Mext >

Cancel Help




3. Create a JAVA class and some
methods

Projects X | Files

| Services

StartPage X ||@] index.html

- PrepaidCardws

-5

o @ Ermm__

Source  History |E'E'|ﬁ%'§l%

Build
Clean and Build
Clean
WVerify

Generate Javadoc

Run

Deploy

Debug

Profile

Test RESTful Web Services

Test Alt+F6

Run Selenium Tests

L

BEEFeEE®@EEF®@ DR D HE

Folder...

Java Class...
lava Package...
Empty File...
Web Service...

Standard Deployment Descriptor (web.xml)...
RESTful Web Services from Entity Classes...

Entity Classes from Database...

XML Document...

RESTful Web Services from Patterns...
J5F Managed Bean...

Session Beans For Entity Classes...
J5F Faces Configuration...

JavaScript File...

Open Required Projects 15F Page...
Close Other...
Bename. |

O Mew Java Class

Steps

Mame and Location

1.  Choose File Type
2. Name and Location

Class Name: |Helloworld

Project: SimpleWs
Location: Source Packages
Package: ws|

Created File: |D:\MyJlavaProjects\Simplews\src\javaiws\Helloworld.java

< Back MNext = Cancel

Help




3. Create a JAVA class and some
methods (cont.)

10T B b -6 O

Start Page Xl@index.htrnl x|@‘] HellowWorld.java =

Projects X |Files | Services |
@ PrepaidCardws Some| History | B- . | QT
2@ simplews 8 -
-3 WebPages 5 —
1)) wesInF : .
P @ index. hitml . ) ;
E!Ig Source Packages 5 » :
=-E5 ws /
@ Hellowiorld. java : package ws;
-l @ Libraries . .
-l & Configuration Files . )
- WebApplications S
- & WsClient 10 = .Ea'_'l__.'llj“_" Lbhdunnaser
11 ¥
12 pukbklic class HelloWorld
13
14 ¥
15

NN e A ol —— R N

Projects * | Files |Servioes | — || StartPage X | [€] index.html < | €] Hellowiorld.java X|
- @ PrepaidCardwis Source | History | B-E- | SR =Y
2@ simplews =T
13 Web Pages 7 '
()} weB-INF 5
@ indesx. html q
-l ja Source Packages o L
E-F ws
@ HelloWorld. java :
| fg TestPackages 8@ /en
B[ g Libraries z -
(| g TestLibraries o .
(| g Configuration Files ol L.
2@ ViebApplication 12 public class HelloWorld {
EJ---@ WS5Client
13
14 public String sayHello () {
15 [T return "Hello!";
16 H
17
18 pubklic S5tring sayHelloTo (String name) {
15 T return "Hello " + name + "!";
20 }
21
22 }




4. Convert the class to a WS by adding

@WebService annotation

= = T =

Do not forget to import
“javax.jws.VWebService”

File Edit View Mavigate Source Refactor Run Debug Profile Team Tools Window Help

€-TED-B-GB-

| Services

— || startPage  x|[&] indexchim X [[£] HelloWorldjava X

B ws

-1 f5 TestPackages
- Libraries

-l g TestLibraries

- Configuration Files
(-3 webapplications

- & WsClient

EE] HelloWorld.java

Projects X |Files | Services StartPage X [[&] indexhiml X [[£] HelloWorldjava X
@ PrepaidCardws H .
@ SimpleWs o -
=3 Ib Web Pages 2 1
WEB-INF
@ index. html :
Ehlfg Source Packages el L
E-E ws
@ HelloWorld.java :
(| j TestPackages gl /on
(| g Libraries z .
=¥ TestLibraries . o ¢ Ganthor %
[ | Configuration Files 1| L«
0@ Web@lahonﬁ o @Web.ﬁ'ervicd
- (5 wsClient
13 ® Add import for javax.jws.WebService
14 @ Create Qualifier WebService in ws
15 @ Create Subclass >
16 T 0 Create Test Class [JUnit in Test Pacldij SimpleWs - NetBeans IDE 8.2
17 @ Create Test Class [Selenium in Test P
0 @ Create Test Class [TestNG in Test Pa : : :
19 public String sayHelloTo(| T g 5@
20 T return "Hello " + m - - -
21 ¥ Projects X | Files
22 (-0 PrepaidCardws
= ' 2@ smplews
B | fs Web Pages
i-[)) WEB-INF
b @ index. himl
-l jg Source Packages

Source | History | @'E"lﬁ%g%

¥ & % |

(

w1 oEm O e s R

e e =
o T S P iy Y

&

I
I

package ws;
import javax.jws.WebService;

@WebService
puklic class HelloWorld {

puklic String sayHello() {

return "Hello!";

pukblic String sayHelloTo (String name) {
return "Hello " + name + "!7;

il




5. Build and deploy the project

Test RESTful Web Services
Test Alt+F&

Projects X | Files |s,ewioes | — || Start Page x|@ index. html X||ﬁ__$] Hs
@ PrepaldCardWS SOurce History | @ - E - | E
B
%IW Mew ¥ package ws;
: 5| A
! . é Build ' B import javax.jws.Web|
SR so Clean and Build
B émEEI Cl EWebService
: =an puklic class HellolWo
Verify
[ | Te
I‘E Lib Generate Javadoc = public String =al
5 i
: o return "Hell
-l Te Run i ,
- we
-8 Co Deploy . T O W P . - 0T BT VT
. Debu - public 5
EEI"-E WebAr - retyu]| Projects X | Files |5er\.rioes — || StartPage X|@ indesc. html x||§_§] HelloWorld.jaw
[ WsClie Profile _ -
. B ) @ PrepaidCardiis Source  History | . | g, & & A
Test RESTful Web Services B & W
P [y |1 package wWs;
2
Build @ B import javax.jws.WebService:
Clean and Build 4
Clean 5 EWebService
: [ public class HelloWorld {
Verify 1
G- | T
I‘E A Generate Javadoc g public String sayHello()
i
"'b 1 . 2 } return "Hello!"™;
- | !
B @ ﬁ' b Debug 2 public String sayHelloTo
5 o - e
EJ---@ Wse Profile 3 return "Hello + na
4 }
5
[




6. Test the WS and view the generated
WSDL document via GlassFish Console

T b S D G

LM DA

Projects | Files | Services X | — || StartPage X | index.html X% | & Helloworld java %
£ Databases Source | History | [ B - | QARG BT
@ Web Services 5 -
ackage ws:
Servers 2 e g
che Ti t38.0,27.0
% Apadie Tomca @ & import javax.jws.WebService;
S
= . Start
M R
# kﬁk aEnREpas . @WebService
- Cloud Start in Debug Mode -
. ; public class HelloWorld {
- Hudson Buider  Start in Profile Mode
Dockel
& Dodker ) Restart = public String sayHel je-i-— -
EJ---@ Task Repositor T -
§ Stop return "Hello!"™: € GlassFish Console - Com X
w88 Cjc++ Buid H
[]...{% 15 Test Driver Refrech ¥ (& -0 |® localhost:4848/common/index.jsf i}‘ [ 7]
- Selenium 5
= @ SIETum SETve Remove e public String sayHel Home _ About...
return "Hell " User: admin Domain: domain1 = Server: localhost
Temin=iE ' GlassFish™ Server Open Source Edition
View Domain Admin Console ) Total # of available updates - 45
View Domain Server Log Tree [ <]
View Domain Update Center S GlassFish Console - Common Tasks
Properties @ Domain

[E] server (Admin Server)

Clusters

B Standalone Instances
» [ Nodes
=[] Applications

4% Lifecycle Modules
onitoring Data

v [i§ Resources
"B Concurrent Resources
> & Connectors
* [g JDBC
L= JMS Resources
» [3+NDI
& JavaMail Sessions
3 Resource Adapter Configs
v Configurations

2 server-config
(3 Update Toal

GlassFish News Documentation

L GlassFish News L Open Source Edition Documentation Set
Quick Start Guide
Deployment =
Administration Guide
List Deployed Applications 7
— _ Application Development Guide
[ Deploy an Application 0
- .| Application Deployment Guide

Administration
Update Center

Change Administrator Password
= B Installed Components

List Password Aliases
L || Available Updates
Monitoring .| Available Add-Ons

Monitoring Data
- Resources

W Create New JDBC Resource

Ol Create New JDBC Connection Pool




6. Test WS & view WSDL via GlassFish
Console (cont.)

Common Tasks

@ Domain
server (Admin Server)
Clusters
Standalone Instances
@ Nodes
v [] Applications
& CivilRegistryOffice
& HelloWebService
(& HelloWorldRESTApplication
5] HelloWorldWebServer

& PrepaidCardW's
& SimpleWs 3

(& VWebApplication5
% Lifecycle Modules
Menitoring Data
v [ Resources
= Concurrent Resources

GlassFish Console - Common Tasks

GlassFish News

GlassFish News

Deployment
List Deployed Applications
Deploy an Application

Administration
Change Administrator Password

List Password Aliases

Monitoring

Monitoring Data

Collapse “Application”
2. Click on your project name “SimpleWS”

Doc 3. Scroll down until you see the “Modules and

o Components” table

aul You'll see your WS name “HelloWorld”

Ad

AR

A
Updl

pbn Tasks

ain

er (Admin Server)
ters

dalone Instances

3

ications

ivilRegistry Office
ello\WebService
ello\WorldRESTApplication
elloWorldWebServer
repaidCardWS

impleWs

ebApplication5

ycle Modules

itoring Data

urces

oncurrent Resources
onnectors

DBC

IS Resources

Di

Context Root:

Implicit CDI

Location:

Deployment Order:

Libraries:

Description:

Associates an Internet domain name with a physical server.
[SimpleWs

Path relative to servers base URL

~ Enabled

Implicit discovery of CDI beans
file:/D:/MyJavaProjects/Simple\WS/buildiweb/

100

A number that determines the loading order of the application at server startup. Lower numbers are
loaded first. The default is 100.

Modules and Components (4)

Module Name + | Engines +, | Component Name + | Type 4 |Action

SimpleWs [web. webservices] Launch |
SimpleWs default Servlet |
SimplaWs jsp Servlet |
Simple\Ws Servlet iew Endpoint |




6. Test WS & view WSDL via GlassFish
Console (cont.)

pn Tasks

ain

er (Admin Server)

ters

dalone Instances

b

ications

ivilRegistry Office
ello\WebService
ello\WorldRESTApplication
elloWorldWebServer
repaidCardWWs
frelews
ebApplications

yele Modules

-

Associates an Internet domain name with a physical server.

Context Root: [1Simplews |
Path relative to server's base URL.

Implicit CDI . Enabled
Implicit discovery of CDI beans

Location: file:/D:/My JavaProjects/SimpleWS/build/web/

Deployment Order: [100 ‘

A number that determines the loading order of the application at server startup. Lower numbers are

loaded first. The default is 100

Libraries:

Description: [ |

Modules and Components (4)

Click on “View Endpoint”

Test WS operations by
clicking
on:*“/SimpleWS/HelloWor
IdService?Tester”

Commaon Tasks

=] Domain
server (Admin Server)
Clusters
Standalone Instances
» [ Modes
¥ [7] Applications

Application Name:
Tester:

WSDL:

Endpoint Name:

Service Name:

CivilRegistryOffice
] HelloWebService Port Name:
HelloWorldRESTApplication ‘ Deployment Type:

HelloWorldWebServer
PrepaidCardWS

Implementation Type:
Implementation Class Name:
Endpoint Address URI:

WebApplications

% Lifecycle Modules Namespace:

itoring Data Module Name + | Engines + | Component Name + | Type  + | Action
urces SimpleWWs [web, webservices] e e Launch |
oncurrent Resources SimpleWWs default Servlet | =
onnectors SimpleWs jsp Servlet |
DBC SimpleWs HelloWorld Servlet -
impie SO e | mon/index.jsf r ‘ (7]
VS Resources
DI -
d ole: d 0
3 Ope 0 ditio
0 0 ble updates

Web Service Endpoint Information
View details about a web service endpoint

SimpleWs
ISimpleWS/HelloWerdService?Tester <::
ISimpleWS/HelloWerldService?wsdl
HelloWorld

HelloWorldService

HelloWorldPort

109

SERVLET

ws HelloWorld
ISimpleWS/HelloWordService
http:/fws/

— ol i Lo



http://localhost:4848/common/index.jsf
http://localhost:4848/common/index.jsf
http://localhost:4848/common/index.jsf
http://localhost:4848/common/index.jsf
http://localhost:4848/common/index.jsf

6. Test WS & view WSDL via GlassFish
Console (cont.)

¢ Web Service Endpoint In % /' [ Web Service Test Links X

C O |® localhost:4848/common/applications/webServiceTester.jsf7appMName=SimpleWS &tester=%2F

You can see and test your WS

Web Service Test Links T »
operation “sayHello” and

“sayHelloTo”

If the server or listener is not running, the link may not work. In this case, check the status of the server instance. After launching the web service tef
screen

Application Name: SimpleWWs

Links: [server] hitp:i/Nasser-Acer-LT 8030/SimpleVV S/HelloWorldService *Tester
[server] hitps://Nasser-Acer-LT:8181/Simple\W 3/Hello\WerldService 7 Tester

¢ Web Service Endpoint In % ;' [ HelloWerldService Wek = X

& C 0O |(D nasser-acer-1t:3080/SimpleWs/HelloWorldService?Tester

HelloWorldService Web Service Tester

This form will allow vou to test vour web service implementation (WSDL FEile)

To invoke an operation, fill the method parameter(s) mput boxes and click on the button labeled with the method name.

public abstract java.lang String ws HelloWorld savHello()

| sayHello | 0 <7

public abstract java.lang String ws HelloWorld sayHelloTo(java lang String)
| sayHelloTo |(] [j




6. Test WS & view WSDL via GlassFish

Console (cont.)

& Web Service Endpoint In % /' [ Method invocation trace X

&« c 0 |® nasser-acer-It:3080/SimpleWs/HelloWorldService?Tester

sazHello Method invocation

After clicking on “sayHello” and
“sayHelloTo”, respectively.

Method parameter(s)

Method returned

<

java lang String : "Hello!"

SOAP Request

<?xml version="1.8" encoding="UTF-8"?><5:Envelope xmlns:S="http://schemas.xmlsoap|
<SDAP-ENV:Header/>
<5:Body>
<ns2:sayHello xmlns:ns2="http://ws/"/>
</5:Body>
</S:Enveloper

SOAP Response

<?xml version="1.8" encoding="UTF-8"?><S:Envelope xmlns:5="http://schemas.xmlsoap
<SOAP-ENV:Header/ >

(_

sazHelloTo Method invocation

C O | ® nasser-acer-It8080/SimpleWs/HelloWorldService fTester WU

Method parameter(s)

Type "alue

Nasser

<=

hava.lang String

Method returned

java.lang String : "Hello Nasser!"

<

SOAP Request

<?xml version="1.8" encoding="UTF-8"?><5:Envelope xmlns:5="http://schemas.xmlsoap.org/soap/envelope/" xmlns:S0AP-ENV="http:/
<SOAP-ENV:Header/»

<5:Body>
<ns2:sayHelloTo xmlns:ns2="http://ws/">
<arg@>Nasser</argd>
</ns2:sayHelloTo>
</S:Body>

</S:Envelope>

SOAP Response

<?xml version="1.@" encoding="UTF-8"?><5:Envelope xmlns:5="http://schemas.xmlsoap.org/scap/envelope/" xmlns:SOAP-ENV="http:/




6. Test WS & view WSDL via GlassFish

Console (cont.)

& Web Service Endpoint In %/ [ HelloWordService Web © X

&« C O |® nasser-acer-It:8080/SimpleWS/HelloWorldService?Tester

HelloWorldService Web Service Tester

This form will allow vou to test vour web service implementatifn (WSDL File)

You can view the generated WSDL
document by clicking on “WSDL
File”

Methods :

public abstract java.lang String ws HelloWorld sayHello()

e ——
To mvoke an operation, fill the method parameter(s) wnput boxes and click on the button labeled with the method name.

- O ped
& Web Service Endpaint = % / [0 nasser-acer-1t8080/Sim; X

public abstract java lang String ws HelloWorld sayHelloTo(java. lang String)
| sayHelloTo |d

< c 0O | @ nasser-acer-t:8080/SimpleWs/HelloWorldService?WSDL r ‘ Q :

This XML file does not appear to have any style information associated with 1t. The document tree 1s shown below.

vel--
Published by JAX-WS RI (http://jax-ws.java.net). RI's version is Metro/2.3.1-b419 (branches/2.3.1.x-7937; 2014-08-84T08:11:03+8000) 1/
>
vel--
Generated by JAX-WS RI (http://jax-ws.java.net). RI's version is Metro/2.3.1-b419 (branches/2.3.1.x-7937; 2014-08-84T08:11:03+0000) I/
-
¥ <definitions xmlns:wsu="http://docs.oasis-open.org/vss/2004/81/0asis-20840]1 -wss-wssecurity-utility-1.8.xsd"
smlns:wsp="http://waw.w3.org/ns/ws-policy” xmlns:wspl 2="http://schemas.xmlsoap.org/ws/2004/09/policy”
xmlns:wsam="http: / /www.u3.org/2087/05/addressing/metadata” xmlns:soap="http://schemas.xmlsoap.org/wsdl/soap/" xmlns:tns="http://ws/"
xmlns:xsd="http://wiw.w3.org/2081/XML5chema” xmlns="http://schemas.xmlsoap.org/wsdl/" targetNamespace="http://ws/"
name="HellokorldService">
¥<types>
v <xsd:schema>
<xsd: import namespace="http://ws/" schemalocation="http://nasser-acer-1t:8880/SimplelS/HellokiorldService?xsd=1"/>
</xsd:schema>
</types>
v<message name="sayHello">
<part name="parameters” element="tns:sayHelle"/>
</message>
v <message name="sayHelloResponse">
<part name="paramsters” element="tns:sayHelloResponse"/>
</message>
¥ <message name="sayHelloTo">
<part name="parameters” element="tns:sayHelloTo"/>
</message>
v<message name="sayHelloToResponse”>
<part name="parameters” element="tns:sayHelloToResponse”/>
</message>
¥ <portType name="Hellohorld"s
¥ <operation name="sayHello">
<input wsam:Action="http://ws/Hellolorld/sayHelloRequest” message="tns:sayHello"/>
<output wsam:Action="http://ws/Helloliorld/sayHelloResponse” message="tns:sayHelloResponse”/>
</operation>
¥ <cperation name="sayHelloTo"»
<input wsam:Action="http://ws/HelloWorld/sayHelloToRequest” message="tns:sayHelloTo"/>
<output wsam:Action="http://ws/Helloliorld/sayHelloToResponse” message="tns:sayHelloToResponse”/>




Other things, covered

» @WebService(serviceName="...”)
» @VWWebMethod
» @WebMethod(operationName=*...”)

.



The WS is done and ready

Next, we need to develop a client
application that communicates with

this WS’s operations.




