AAHNIKH AHMOKPATIA
ANENIZTHMIO KPHTHZ

Eicaywyn ota AikTud
YITNPEoIWV

Assisting Lecture 8 - Bottom up SOAP Web
Services

Mupwv lNatraddakng
TuAnua Emotiung YTToAoYIoTWY



CS-592: Introduction Service Networks
2015

Assisting Lecture: SOAP Web Services and
Bottom-up Examples

Myron Papadakis (myrpap@gmail.com)

16/2/2015 CS-592 Spring 2015 - Myron Papadakis



Outline

e Web Services Components

e SOAP

e WSDL

e \WSDL Invocation Tools

e Netbeans IDE: JAX-WS Web Services (Bottom-up)
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Web services (1/3)

e Web Service (in short) is a resource identified by URI and returns XML.

— Software program that uses XML to exchange information with other software
via common Internet protocols.

— It has an interface described in a machine-processable format (specifically
WSDL).

— Other systems interact with the Web service in a manner prescribed by its
description using SOAP messages, typically conveyed using HTTP with an XML
serialization in conjunction with other Web-related standards.

o [W3C Definition] “A Web service is a software system designed to support
interoperable machine-to-machine interaction over a network. It has an
interface described in a machine processable format (specifically WSDL). Other
systems interact with the Web service in a manner prescribed by its description
using SOAP messages, typically conveyed using HTTP with an XML serialization in
conjunction with other Web-related standards.”
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Web services (2/3)

e Unlike components, web services do not have to be
downloaded and deployed so as to be used by clients.

e Web services basic technologies:
— SOAP (Simple Object Access Protocol)

— WSDL (Web Services Description Language)

— UDDI (Universal Description, Discovery and Integration)
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Web services (3/3)

¢ What is SOAP?

— SOAP is an XML-based protocol to let applications exchange information (send
and receive messages) over HTTP.

e Why HTTP?
— Supported by every web browser and server

— Effective technology for transferring text, graphics and other
information

— A SOAP message is a kind of XML document
— SOAP has its own schema, namespaces and processing rules
e What is WSDL (Web Services Description Language ) ?
— WSDL is an XML-based language for locating and describing Web services.
— Itis actually document written in XML, which describes a Web service.

— It specifies the location of the service and the operations (or methods) the
service exposes.

e What is UDDI?

— UDDI (Universal Description, Discovery and Integration) is a directory (of web
service interfaces described by WSDL) where companies can register and
search for Web services
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Web Services Model

(WSDL, SOAP,
)
Service
Registry
Find (WSDL, UDy w‘blish (WSDL, UDDI)
Service Service
Requester, > | Provider
Bind (SOAP)
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Classic student’s mood when
talking about WS

INE N &
& A Fovk A, |

wLT-FR 4.2

(WSDL, SOAP)

© Ron Leishman * www.ClipartOf.com/1045740

Not this time a classic
theoretical WS lecture
(hopefully)
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Weather in Heraklion Today?

() WebserviceX. NET

New Web Services

US Address verification
Barcode Generator
MNorth American Industry
Classification System
United Nations Standard
Products and Services Code
Medi Care Supplier
FedACH

Fedwire

USA Weather Forecast
Mortgagelndex
SunSetRiseService
GeolPService

If you need additional
functicnalities in this web services ,
Flease lat us know

16/2/2015

Global Weather http://www.webservicex.net/ws/\W SDetalils.

aspx?CATID=12&WSID=56

Description

Current weather and weather conditions for major cities around the world

Avto o apysio XML Sev pouivetol vo £)81 CUCYETIOCUEVES TTAT|pOQOpPLiEs popgonoinors. To d&vdpo

—<wsdl:definitions targetNamespace="http://www webservice X NET">
—<wsdl:types>
—<s:schema elementFormDefault="qualified"
targetNamespace="http://www webservice X NET">

— < erolameant mama="1ratWaathar"=

WSDL Schema Location
http://fwww.webservicex.net/globalweather.asmx?WSsDL

Demo of this Web service and SOAP request/response XML

CS-592 Spring 2015 - Myron Papadakis


http://www.webservicex.net/ws/WSDetails.aspx?CATID=12&WSID=56
http://www.webservicex.net/ws/WSDetails.aspx?CATID=12&WSID=56

Weather in Heraklion (Greece)
Today?

e http://www.webservicex.net/ws/WSDetails.aspx?CATID=12&
WSID=56

GlobalWeather

The following operations are supported. For a formal definition, please review the Service Description.
® GetCitiesByCountry

Get all major cities by country name(full / part).

GetWeather
et weather report for all major cities around the world.
What is this? (More on this

later)...
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http://www.webservicex.net/ws/WSDetails.aspx?CATID=12&WSID=56
http://www.webservicex.net/ws/WSDetails.aspx?CATID=12&WSID=56

e Scro

e Set Citv to “Heraklion” and countrv to “Greece

Weather in Heraklion Today?

Il down a bit

”

| —

16/2/2015

GetWeather

Get weather report for all major cities arcund the world.

Test
To test the operation using the HTTF POST protocol, click the 'Invoke' button.
Parameter Value
CityMame:
CountryName:
Invoke
S0AP 1.1

The following is a sample SOAF 1.1 request and response. The placeholders shown need to be replaced with
actual values.

PO3T fglobalweather a=mx HITE/1.1

Ho=t: www.webservicex. net

Content-Type: text/mxml; charset=utf-8

Content—Length: length
JO0APACction: "http: f fwww _webserviceX NET/GetWeather™

<7xml version="1.0" encoding="utf—B"2>

TS=592 ShenH D BX DAt eghdatar . . .

\

J
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Weather in Heraklion Today?

e |Invoke the Web Service

e A new tab in your browser will open and you will get the
result (it is xml..., but this is not always the case)

— <string=
=Txml version="1.0" encoding="utf-16" 7= <Current Weather> <Location=Heraklion
Airport | Greece (LGIR) 35-20N 025-11E 39M</Location> <Time>Feb 15, 2015 - 02:20
PMEST /2015.02.15 1920 UTC</Time> <Wind> from the SW (220 degrees) at 6 MPH
(5 KT):0="Wind> <Visibility> greater than 7 mile(s):0<=Visibility> <SkyConditions>
mostly cloudy=/SkyConditions> <Temperature> 51 F (11 C)=/Temperature™ <DewPoint=
41 F (5 C)y=/DewPomnt> <RelattveHumidity™> 66%</RelativeHumidity> <Pressure> 30.06
in. Hg (1018 hPa)</Pressure™ <Status>Success</Status> </CurrentWeather>

</string=
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Using http (GET)

e http://www.webservicex.net/globalweather.asmx/GetWeath
er?CityName=Heraklion&CountryName=Greece

— <string=
=Txml version="1.0" encoding="utf-16" 7= <Current Weather> <Location=Heraklion
Airport | Greece (LGIR) 35-20N 025-11E 39M</Location> <Time>Feb 15, 2015 - 02:20
PMEST /2015.02.15 1920 UTC</Time> <Wind> from the SW (220 degrees) at 6 MPH
(5 KT):0="Wind> <Visibility> greater than 7 mile(s):0<=Visibility> <SkyConditions>
mostly cloudy=/SkyConditions> <Temperature> 51 F (11 C)=/Temperature™ <DewPoint=
41 F (5 C)y=/DewPoint> <RelativeHumidity> 66%</RelativeHumidity> <Pressure> 30.06
in. Hg (1018 hPa)</Pressure™ <Status>Success</Status> </CurrentWeather>

</string=
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http://www.webservicex.net/globalweather.asmx/GetWeather?CityName=Heraklion&CountryName=Greece
http://www.webservicex.net/globalweather.asmx/GetWeather?CityName=Heraklion&CountryName=Greece

Web Service Example:
Temperature Conversion

o http://www.webservicex.net/currencyconvertor.asmx

CurrencyConvertor

The following operations are supported. For a formal definition, please review the Service Description.

® ConversionRate

Get conversion rate from one currency to another currency
Differenct currency Code and Mames around the world

AFA-Afghanistan Afghani

ALL-Albanian Lek Test

DZD-Algerian Dinar

ARS-Argentine Peso To test the operation using the HTTP POST protocol, click the 'Invoke’ button.
AWG-Aruba Florin Parameter Value

AUD-Australian Dollar

BSD-Bahamian Dollar FromCurrency: |EUR

BHD-Bahraini Dinar

BDT-Bangladesh Taka ToCurrency: UsD

Av1o 10 opysio XML dzv poivetol vo £)8L CUCYSTICUEVES TAYpOQOpiss popoomoitors. To 6&vdpo syypd@ov QUIVETOL TUPUKATH.

“double=1.2483</double=
16/2/2015 CS-592 Spring 2015 - Myron Papadakis 13


http://www.webservicex.net/currencyconvertor.asmx

Web Service Example:
Temperature Conversion

e Tryfor example this one:

— http://www.w3schools.com/webservices/tempconvert.asmx?op=Celsi
usToFahrenheit

e There are a lot of available web services online...
— However, a lot of old WS are now down...

— http://www.webservicex.net/ws/default.aspx is usually up-to-date

e So far we have just used a browser for sending a request and getting a
response from a Web Service

— We really do not know the structure of the information/messages
that is being exchanged, the technologies used,etc,etc...
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http://www.w3schools.com/webservices/tempconvert.asmx?op=CelsiusToFahrenheit
http://www.w3schools.com/webservices/tempconvert.asmx?op=CelsiusToFahrenheit
http://www.webservicex.net/ws/default.aspx

Outline

e Web Services Components

e SOAP

o WSDL

e \WSDL Invocation Tools

e Netbeans IDE: JAX-WS Web Services

16/2/2015 CS-592 Spring 2015 - Myron Papadakis
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SOAP

Simple, lightweight protocol for exchanging XML messages over the Web
using HTTP, SMTP, etc. (in a decentralized, distributed environment).

— The most common way to exchange SOAP messages is via HTTP

It is a way for a program running in one kind of operating system (such as
Windows 2000) to communicate with a program in the same or another
kind of an operating system (such as Linux) by using the HTTP and XML as
the mechanisms for information exchange.

SOAP has a clear purpose: exchanging data over networks.

Specifically, it concerns itself with encapsulating and encoding XML data
and defining the rules for transmitting and receiving that data.

In short: HTTP + XML = SOAP (SOAP is based on existing technology)

16/2/2015 CS-592 Spring 2015 - Myron Papadakis 16



SOAP

e SOAP is just another XML markup language accompanied by rules that
dictate its use.

e SOAP is not tied to any particular transport protocol (though HTTP is
popular).

e Platform independent: not tied to any particular operating system or
programming language:

— clients and servers in these dialogues can be running on any platform
and written in any language as long as they can formulate and
understand SOAP messages.

16/2/2015 CS-592 Spring 2015 - Myron Papadakis 17



SOAP Messages

e Messages are structured within an envelope where the
application encloses the data to be sent

e Analogous to an envelope used in traditional postal service
(contains XML data instead of a paper envelope...)
e SOAP Elements
— Envelope: top XML element representing the message
— Header: (optional), contains application-specific

information (like authentication, routing instructions, etc)
about the SOAP message

— Body: (mandatory): contains the actual SOAP message call
and response information

e Fault (optional): used to indicate error messages
e A SOAP conversation includes:
— SOAP Request: Specify method name, method parameters

— SOAP Response: Specify return values or error conditions

16/2/2015 CS-592 Spring 2015 - Myron Papadakis

SOAP Message

Protocol Headers

Envelope (mandatory)

Header (optional)

Header entries

Body (mandatory)

Requests/Responses

Fault (optional)
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Skeleton Soap Message

e The namespace defines the Envelope as a SOAP Envelope.
e SOAP messages are written entirely in XML

<?¥ml wversion="1.0"7>

<zoap:Envelope
xmlng:goap="http:/ /wuw. w3 .org/ 2001/ 12/ soap—enve lope ™
goap:encodingdtyle="htcp://wuw. w3 .org/ 2001/ 12 /soap-encoding ™
<z20ap: Header:>

</ 3oap: Header >

<Zoap: body:>

<zoap:Fault:>

</zoap:Fault>
</ 3o0ap: Body:

</3o0ap: Enve lopes>

16/2/2015 CS-592 Spring 2015 - Myron Papadakis
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SOAP HTTP Binding

e A SOAP method is an HTTP request/response that complies
with the SOAP encoding rules.

e HTTP + XML = SOAP

e A SOAP request could be an HTTP POST or an HTTP GET
request.

e The HTTP POST request specifies at least two HTTP headers:
Content-Type and Content-Length

16/2/2015 CS-592 Spring 2015 - Myron Papadakis 20



HTTP Post

e |f 3 user needsto
— submit large amount of data to a Web server, or

— the user doesn’t like the user data to appear as a query
string on the URL, or

— the user needs to download some dynamic information
from a Web server

then HTTP POST should be used to access the Web server.

16/2/2015 CS-592 Spring 2015 - Myron Papadakis
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SOAP Example

e A GetStockPrice request is sent to a server

e The request has a StockName parameter, and a Price parameter that will be

returned in the response

Soap request

FO3T /InStock HTTRS1.1

Host: www.example.ord

Content-Type: application/soap+xml; charset=utf-&
Content-Length: nnh

<?¥ml wersion="1.0"2=

<soap:Envelope
¥ilns:goap="http:/ www. w3 .org 2001/ 12/ 30ap-envelone"
goap:encodingdtyle="http:/fwvw, w3 .org/ 2001/ 12/ soap-encoding ™=

<zoap: Body xmlns:m="http://www.example.org/stock™:

<m:Get i
T0: Stocklames TBM</m: Stockanes>

</m:Get3tockPrices
</ zoap: Bodyx

</soap:Enve lope:

16/2/2015 CS-592 Spring 2015 -

Soap response

HTTR/1.1 200 OK
Content-Type: application/soap+xml; charset=utf-3
Content-Length: nnn

<?xml wversion="1.0"¥>

<zoap:Envelope
w¥mlhs:soap="http:/ www, w3.org/2001/ 12/ soap-enve lope"”
soap:encodingStyle="http://wuw.wd.org/ 2001/ 12/ s0ap-encoding ™=

<soap:Body xmlns:w="http://vww.example.ory/stock™s
< Ge e o T T bk
gm:Prices>34.5</m:Prices
</m:GeLoLUCHE ERESpUnSE>
</soap:Bodys

</ 30ap:Enveloper

Myron Papadakis 22



Wait

e Did you notice any SOAP messages when we invoked the Web
Service?
e We just filled in the values (Heraklion, Greece) and invoked the
WS through a browser
— we are clients (WS consumers), no need to know everything...
e \We can actually verify it using either a WSDL invocation tool, or a
hand-written client (on next slides)
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Outline

e Web Services Components

e SOAP

e WSDL

e \WSDL Invocation Tools

e Netbeans IDE: JAX-WS Web Services

16/2/2015 CS-592 Spring 2015 - Myron Papadakis

24



WSDL

WSDL is an XML-based (interface description) language used to describe Web
services by specifying:

— the location of the service,

— the operations exposed and

— the message data types (functionality of a WS).
A WSDL service description (also referred to as a WSDL file)

— indicates how potential clients are intended to interact with the described
service.

— provides a machine-readable description of how the service can be called,
what parameters it expects, and what data structures it returns.

— It thus serves a roughly similar purpose as a method signature in a
programming language.

A complete WSDL definition contains all of the information necessary to invoke a
Web service

A service producer implements a service according to the WSDL definition.
A service consumer implements a client according to the WSDL definition.

WSDL is often used in combination with SOAP and an XML Schema to provide Web
services over the Internet.
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Remember the Weather Example?

() WebserviceX NET

New Web Services
S Address verification
Barcode Generator

MNorth American Industry
Classification System

United Nations Standard
Products and Services Code

Medi Care Supplier
FedaCH

FedWire

USA Weather Forecast
Mortgagelndex
SunSetRiseService
GeolPService

If you need additional

Flease let us know

16/2/2015

Global Weather

Description

Current weather and weather conditions for major cities around the world

functionalities in this web services ,

Av1o 10 apyeio XML Sev guiveton v EYel CUGYETICUEVES TANpoROpiss popeomoinonc. To G&vdpo

— <wsdl:definitions targetNamespace="http://www webservice X NET"=
—<wsdl:types™
—<s:schema elementFormDefault="qualified"
targetNamespace="http"/wvww webservice X NET"=

— =erolamant nama="17=tWeather""=

WSDL Schema Location

http://www.webservicex.net/globalweather.asmx?WSsDL

Demo of this Web service and SOAP request/response XML

CS-592 Spring 2015 - Myron Papadakis



WSDL Part

http://lwww.webservicex.net/globalweather.asmx?WSDL

— <wsdl:definitions targetNamespace="http://www webserviceX NET"=
—<wsdl:types>
—<5:5chema elementFormDefault="qualified" targetNamespace="http:/www webservice X NET">
—<s:element name="GetWeather">
—<s:complexType=
— <sISequence>=
<s:element minOccurs="0" maxOccurs="1" name="CityName" type="s:string" />
<s:element minOccurs="0" maxOccurs="1" name="CountryName" type="s:string /=
</s:sequence>
=/s:complexTyvpe>
=/s:element>
—<5:element name="GetWeatherResponse™>
—<s:complexTvpe>
—<5lsequence=
=s:element minOccurs="0" maxOccurs="1" name="GetWeatherEesult" type="s:string" /=
</sisequence=
=/s:complexType>
</s:element=
—<s:element name="CGetCitiesByvCountry">
—<s:complexType=
1¢ — =sisequence=
=5:element minOccurs="0" maxOccurs="1" name="CountrvIName" tvpe="sstring" />



WSDL Essentials

e (XML) Data Elements for V1.1

o <wsdl:definitions>: root element, declaration of
namespaces, targetNamespace, name of the WS
(Description in v1.2)

o <wsdl:itypes>: datatypes used by the Web service (XML

WSDL specification

abstract part

types Schema)
messages e <wsdl:messages>: messages used by the Web service, data
operations eleements of an operation. Each message can consist of one
or more parts (parts compared to the parameters of a
port types function call). Parts that have can be simple types
(primitives) or more complicated types (defined in a
concrete part schema)
bindings o <wsdl:portType>: operations performed by the Web service
<ervices and (interface in v1..2), messages involvgd. Like a function library
ports (class, module in typical programming languages)

e <wsdl:binding>: how the operations are invoked,
communication protocols used by the web service, protocol
details, message format

e <wsdl:service>: address for invoking the service
16/2/2015 CS-592 Spring 2015 - Myron Papadakis 28



WSDL Essentials

— <wsdl:definitions targetNamespace="http:/www webservice X NET">

WSDL specificatioo — <wsdl:types>
+ <s:schema elementFormDefault="qualified" targetNamespace="http:/'www. webservice X NET"></s:schema>
</wsdl:types>

+ <wsdl:message name="GetWeatherSoapln"></wsdl:message>

abstract part

types + <wsdl:message name="GetWeatherSoapOut">=</wsdl:message>
+ <wsdl:message name="GetCitiesByCountrySoapln"></wsdl:message>
message  + <wsdl:message name="GetCitiesByCountrySoapOut"></wsdl:message=

+ <wsdl:message name="GetWeatherHitpGetln"></wsdl:message>
+ <wsdl:message name="GetWeatherHttpGetOut"></wsdl: message>
port typ <wsdl:message name="GetCitiesByCountrvHttpGetln">=</wsdl:message>
+ <wsdl:message name="GetCitiesByCountrvHitpGetOut"></wsdl: message>
+ <wsdl:message name="GetWeatherHitpPostln">=/wsdl:message>
concrete part + <wsdl:message name="GetWeatherHttpPostOut"></wsdl:message>
.. .+ <wsdl:message name="GetCitiesByCountryHttpPostIn"></wsdl:message>
+ <wsdl:message name="GetCitiesByCountryHttpPostOut">=</wsdl: message=
services g+ <wsdl:portTvpe name="GlobalWeatherSoap"=</wsdl:portTyvpe>

ports  + <wsdl:portTvpe name="(GlobalWeatherHttpGet"></wsdl:portType=
+ <wsdl:portType name="GlobalWeatherHttpPost"></wsdl:portType>

operatic

binding:

+ <wsdl:binding name="GlobalWeatherSoap” tvpe="tns:Global WeatherSoap"=</wsdl:binding>

+ <wsdl:binding name="GlobalWeatherSoapl2" tvpe="tns:GlobalWeatherSoap"></wsdl:binding>

+ <wsdl:binding name="0GlobalWeatherHttpGet" type="tns:GlobalWeatherHttpGet"></wsdl:binding>
+ <wsdl:binding name="GlobalWeatherHttpPost" type="tns:GlobalWeatherHttpPost"></wsdl:binding>
+ <wsdl:service name="GlobalWeather"></wsdl:service>

</wsdl:definitions>
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Working of WSDL

Each message part is of some data type.
part Use XSD predefined types, e.g. xsd:int
or define your own,

part

The input and output messages form an
Message operation. A collection of these

7 operations form a portType.

TTP request

client

message

SOAPIHTTP response
message

HTTP GET request
message

— »

« port 2

HTTP response message

4 binding specifies how operations
are accessed using a particular
protocol e.g. SOAP or HTTP GET.

Source: http://acet.rdq.ac.uk/~mab/Education/Underqraduate/CS2K7/Lectures/

16/2/2015
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http://acet.rdg.ac.uk/~mab/Education/Undergraduate/CS2K7/Lectures/

WSDL PortType

One-way
Client [ <input> ... »  Service
Request-response
............... <input> 0,
Client Service
O <0utput> 9 .........
licit-r n
Solicit-response [ ... <input> @--» |
Client Service
O <0utput> 0 .........
Notification
Client P <output> ............... Service

16/2/2015 CS-592 Spring 2015 - Myron Papadakis 31



WSDL Port Types Examples

One-Way (1)

<message hname="newlermvyalues™:>
<part name="term"™ type="xs:string"”/>
<part nawme="value"™ type="wZ:atring”s >
</message>

<portType name="glossarvyTerms">
<operation name="setTerm™:>
<input name="newTerm”™ message="newTermValuss™/ >
</foperations
</portType »

Request-Response Operation (2)

<message hnate="getTermBEecquest™:>
<part name="term’™ type="xs:stringts >
</ message

<message hname="getTermBEesponse™:>
<part name="value"™ type="xs:string™/,>
</ message

<portType name="glossaryTlerms"=
<operation name="getTerm™:>
<input message="getTermBequest ™/ >
<output message="getTermBEesponse™/ >
</operation:
</ portTypes

Each message can consist of one or more
parts.

— The parts can be compared to the
parameters of a function call

The portType "glossaryTerms” (1) defines a
one-way operation called "setTerm".

The portType "glossaryTerms" (2) defines a
request-response operation called "getTerm".

The "getTerm" operation requires an input
message called "getTermRequest" with a
parameter called "term", and will return an
output message called "getTermResponse"
with a parameter called "value".

The input and output describe the structure of
the messages

J 2015 - Myron Papadakis 32



WSDL Binding

WSDL Binding: How operations are accessed using a particular protocol
e.g. HTTP, which portType it is describing

<messadge hame="getTermPedquest ™
TDEL L Dame-TLermT Lype-THRS:String'™/s

</ messager

<mmeasage hname="getTermBResponse ">
<part name="value" type="xa:string"/>
</ message>

<portType name="glussary$erms">
<operation name="getTefm™">
<input mesgsage="getTfrmBeguest™/ >
<OULput message="get ermlesponse"”/>
</operation>
</porcTypes

[T TR ey P P P R R Py P P P R P N P PR P e PRSI BT R R PR P PRy PR R N PR PRy PR R N B AR PR PR BN B Ry ]

<binding t?pe="glnssar?T;rms" name="w1">
<soap:binding style="document™
transport="http://schemas.xmlsoap.org/soapf http™ /
<operation>
<soap:operation socapAction="http://example.com/getTerm™/ >
<input><soap:body use="literal"/></input>
<outputs><soap:body use="literal®™/></outpurs>
</operation>
</bindinc>

Transport attribute,
. indicates that SOAP

messages should be

send over HTTP

|

FEE NS NN AN F AN NS N AN A NN
FHIFFRIFENAFFUIF PP PR U FEU A FE AP FEUR AR



WSDL Diagram

= 1 1 1 =
N a

T G
\ .
( Biperatin J [ ’

Abstract Endpoint Type
(no transport or encoding) [ PortType ]

#

Concrete Endpoint Type S
(with transport and encoding) [ Binding ] [ ’

Endpoint Instance

(with network address)( ’ [ e ] [ ’

Service 7
(related endpoint instances) [ Service J [ ’

Source: http:/msdn.microsoft.com/

16/2/2015 CS-592 Spring 2015 - Myron Papadakis
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Outline

e Web Services Components

e SOAP

o WSDL

e WSDL Invocation Tools

e Netbeans IDE: JAX-WS Web Services

16/2/2015 CS-592 Spring 2015 - Myron Papadakis
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WSDL Invocation Tools (1/2)

e Given a WSDL file one could manually create a SOAP client to
invoke the service.

e A better alternative is to automatically invoke the service via a
WSDL invocation tool (WSIF, SOAP::Lite, SOAPUI)

e SOAP Ul comes with extensive support for testing WSDL / SOAP
based services and it is easy to use.

WSDL
grm———— Documen

. Automatically

WSDL invocation |- invoke. service. ... . SOAP
tOOI RO S ervice
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WSDL Invocation Tools (2/2)

Information flow when we use an invocation tool
1. Enter URL for the WSDL file
2. Get the overview of the web service
— Description of the web service
— Public operations

3. Use of service
Download and install SOAP Ul
— http://sourceforge.net/projects/soapui/files/

16/2/2015 CS-592 Spring 2015 - Myron Papadakis
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SOAPUI Example 1 (1/2)

e Assume a web service “HelloService” that has a single operation which
takes as input a single string from a user (e.g “Myron”) and returns a
greeting message to the user (e.g “Hello Myron”)

e Assume that the WSDL of this web service is located in the following url:

http://localhost:8080/HelloWorld/HelloServiceService?WSDL
e |nvoke this web service using the SOAPUI tool

— Create a new project (File > New soapUl Project), then set the
project’s name and the url of the WSDL and press ok

MNew soapUlI Project E"E’ IDD|5 QE:SktDp HE:||:|
Creates a new soapll Project in this workspace
ER-RENOF-RSh o L1

Project Name: |He||0Pr0ject |

Projects

Initial WSDLMWADL: |ilhost:BDSD,I'HEIIDWDrId,I'HeIIoServiceService?WSDL|| [ Browse... ]
- B CountryInfa

Create Requests: Create sample requests for all operations?

Create TestSuite: [[] creates a TestSuite for the imported WSDL or WADL

Create MockService: [ Creates a Web Service Simulation of the imported 'WSDL E} @ HE||DPrDjEEt

Add REST Service: \ = X HellaServicePartBinding
Relative Paths: : =t Sk

[] Stares all file paths in project relatively to project file (requires save) hellniner ation

Create Web TestCase: [ | Creates a TestCase with a Web Recording session for functional web testing gg Request 1

16/2/2015 CS-592 Spring 2015 - Myron Papadakis
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http://localhost:8080/HelloWorld/HelloServiceService?WSDL

SOAPUI Example 1 (2/2)

o =
Jg Projects T 50 1
= Request 1 FE E H
2| | ) Courtryino - ress this button to sena the soap
=
=B HelloProject p =@ O Fe | [http:,l’,l’localhost:8DSD,I’HeIIoWorId,l’HeIIoServiceSerwce V]'
BI HelloServicePort‘Einding 2 [ =soapeny Envelope =mins: sospeny="hitp: ischemas xmlsoap .| & ; 2 - r- t
£ hellagng = =znapeny: Header = = eq u es
#7 e Requestl z |E  =soapeny:Bodys z
&= =me:helloOperation= &
= Lhadi, M ==
/ <user>[’<.n.Jser 2) FI” In 5 _— .
< lon= .% Projects ] ifRequest 1 il E
=lzoapeny: Body= o @ CountryInfo )
=/zoapeny:Envelope= = @ HelloPraject: ‘. p)=i:EO Fe | [http:,l’,l’localhost:8080,!’HelIoWorId,l’HeIIoServiceService V]'
H T - - -
S
1) DO u ble CI I (,k \ BI HeloServicePortEinding 2 [ =znapeny:Envelope xmins:zoapeny="http: fizchemas xmlzoap.q = ; = &
\ =2 hellooperation =3 =soapeny:Headeri= =
oo Request 1 =z |[E  =soaperv:Body= =
- - & | =me:helloOperation= &
K-~  aaaaaaaaD < ~ s
Head... Attachm... ... W.. JMSH.. JMSFropo. | . T
3315 =fznapeny: Body=
. =fzoapeny: Envelopes
it Request 1
- -
p=E O £2 [http:,l',l'localhost:8D8D,I'HeIIDWorId,l'HeIIoServiceService V]' Bl N >
= [l =z0apg = ; 2 Bl =5:Envelope xmins:S="http:fizchemas xmizoap orgizoapienyel| & .. Head... Attachm.. ... W, JMSH. IS FPropo. | e
= =303 #|EH =5 Eody= 582l
z |E  =sod z [ =nsZhelgd :
& |E =m & =retif
=2 hellolp
= =I5 Boddy=
< =r=Envelopes
=IE0
o ~4) Get the soap response
-
4/ »
Headers (6)  Attachments {0)
respanse time: 203ms (228 bytes) 1:1

16/2/2015 CS-592 Spring 2015 - Myron Papadakis 39



SOAPUI Example 2 (1/2)

e Create a new project “Countryinfo” & set the WSDL to the following url:

— http://webservices.oorsprong.org/websamples.countryinfo/Countryln
foService.wso?WSDL

— As you will see, this WS provides several operations for retrieving
information about a particular country

— Firstly find the iso code of “Greece” by sending a request (soap
message)

= %2 Request1

Féljjects ‘ e =25 O F3 | [http:,l',l'wel:uservices.u:u:urspru:-ng.u:urg,l'wel:-samples.u:u:uur
- CountryInfo

= § CountryInfoServiceSoapEinding g Bl =zoapeny:Envelope <mins soapeny="http: izchemas Kmlzoap o gizospienyy =
-2 CapitalCity j’i - ﬂsnapenv::e:der.&
: . . =goapeny:Body =
---"3 CountriesUsingCurrency % )
___f_} CountryCurrency EE el CountrylSOCades
: :‘_‘; =web:zCounteyMal eh:sCu:uunthame::-
[ & CountryFlag =k CountrylSOCodes

+

- 2 CountryIntPhoneCode =fzoapeny: Body=

El 2 ounkry[S0OCode
Lo ZR peguest 1

2 cursncyane L« »
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http://webservices.oorsprong.org/websamples.countryinfo/CountryInfoService.wso?WSDL
http://webservices.oorsprong.org/websamples.countryinfo/CountryInfoService.wso?WSDL

SOAPUI Example 2 (2/2)

Z2 Request 1 8 [F
=2 [E O R [http:Il',l'webservices.oorsprung.nrg,l'wehsamples.u:u:uuntr\,finFu:u,l'CnuntryZ H
_ e The response shows that the iso
g : 2 = =zoap:Envelope xminz: zoap="http: fizchemas xmizoap orgizoapienyelo &
Es # |2 =zoap Body= d f G H {lG RH
'; z |E = CountrylS0CodeResponse xmins m="kttp e 0orsprong.or Co e O reece IS
e o =m:CountrylZOCodeResult=GR=/m Countryl S0 CodeResult-
— <.Im:Courrtr3-'ISOC EResporde- U h . d k
/sy Body= ® se this code to make a request
=lz0ap =rzoap: Envelopes .
“iscape to the operation
- - “FullC Info”
- - FullCountrylnfo
1] [» [»
UL CountryISOCode i Request 1 el
psponse time: 675 CountryMName P @O0 3 . [http:,l',l'webservices.oorsprong.org,l'websamples.cnuntryinFo,l'CountryInFnService.wso v] T+ @
+ CurrencyMame
: FullCountrvInfo E E|<soapenv:EnH\-'eIccu’pe;cmlns:snapenv="hﬂp:I.l’s:; E §<snap:EnB\fecI’npe zinins: =oap="http: fschemas xmisosp orgfzosplenyelopets |~
59 Reguest 1 =s0apeny: Header =soap Body=
_ i =z |E  =soapeny:Body= =z B =t FullCourtryinfoResponse <mins: m="http: Seensne 0orsprong.org i ebs
) - “dlCountries |3 =web: FullZourtryinfos e B =t FullCourtryinfoResut=
LanguagelSOCode :WEb:sCourftr\,ﬂlSOCn ey 50 =m:alS0Code=GR=/m 2IS0Cads=
+ Languagelame <hoveh: FUllCountryinfos =m:shame=Gresce=/m: shame:=
+ ListOFContinentsEyCode =fzmapeny: Body= = sCapitalCity = Athens=im sCapitalCity -
¢ ListGFConkinentsByharme =fzoapeny: Envelope:= =t zPhoneCode= 30<im sPhoneCode:=
 ListOFCountryMamesByCode =t zContinentCode=Ell = sContinertCode:=
: ListOFCauntryMamesByhame <m:sgurr;nc;flISOi;de;iURdm:sCurrencyISfﬁogSe:» —
= = N | | R
+ ListOFCountryMamesGroupedEyCaon m.s DU TEGhITD i OOFSRAFONG OFGAYER SBMPIES LOUMrn
) ) = =i Languages:
+ ListOFCurrenciesByCode = =mitl anguages
+ ListOFCurrenciesByMame =m=lS0Code=el=im sIS0Codes
+ ListOfLanguagesByCode =t sMames=Greek, Modern (1453-1=0m sMame=
+ ListOfLanguagesByMame =imitLanguages=
er =hmLanguages=
=im: FullZountryinfoResult=
=im:FullCountryinfoResponse=
=izoap Body=
= =lzoap Envelope= =
| L ‘ b
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World Cup 2014 Example

e Do you remember at all the world cup football 20147
e Who was the top scorer?

FIFAWORLD CupP

Brosil
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http://www.bbc.com/sport/football/wo

rld-cup/2014/top-scorers

Top Scorers

-

16/2/2015

James Rodriguez

mmm Colombia
67 Minutes per goal
400 Minutes played

Thomas Mul

N comany
136 Minutes per goal
682 Minutes played

Neymar
E&d 6razi

114 Minutes per goal
457 Minutes played

Goals
scored

2 Assists

ler

Goals
scored

3 Assists

Goals
scored

1 Assists

Shots on target Total

a
a

Shots on target Total

.__ 14
8

Shots on target Total

:
g
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http://www.bbc.com/sport/football/world-cup/2014/top-scorers
http://www.bbc.com/sport/football/world-cup/2014/top-scorers
http://www.bbc.com/sport/football/world-cup/2014/top-scorers

http://www.bbc.com/sport/football/wo
rld-cup/2014/top-scorers

e | would like to access a WS (a .wsdl file) to get some info..

http://footballpool.dataaccess.eu/data/info.wso?wsdl

Top Scorers

James Rodriguez

s Colombia Goals Shots on target Total

_ scored
67 Minutes per goal | g
400 Minutes played 2 Assists o
Thomas Miller
B Germany Goals Shots on target Total
_ scored
136 Minutes per goal
- 14
e 682 Minutes played 3 Assists 8
Neymar
Brazil Goals Shots on target Total
_ scored
114 Minutes per goal | 14
457 Minutes played 1 Assists o
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World Cup 2014 Example - Request

& TopGoalScorers
. -3¢ Request 1

16/2/2015

=& football
= X InfoSeapBinding

-2 AliCards ] ] ]
B2 AllDefenders SOAP Ul Project (football) with the given wsdl
’I_a’ AllForwards
"E_»’ AllGames
B2 AllGoalK
-2 AllGroup
B2 AlMidFi ,
2 APy | O\ 52 Request 1 |
#- 2 AllPlayer [
S A”ph;e, P =3[ O O i W |http://footballpool.dataaccess.eu/data/info.wso
E AIIPIa}n‘er — |d <acapenv:Envelope xmlna:scapenv="http://schemas_ xmlscap.org/scap/envelope/" xij&
...{_, A!Ij‘.tadm | E <goapenv:Header/ > |
H- 2 Cities
...f_”, Coaches % = {sc:a]_:_:-env:E,nd}r}
.;_g Countryl [«] [ |E <foot:TopBEocalScorers>
“3' Datel ast <foot:iTopH>5</footiTopl>
,.3 DateOfFi </ foot:TopEoalScorerss
i@ DateOfLs </sozpenv:Body>
r{-_,l FullTear </3capenv:Envelope
’E_»’ iGarnelnf
’E_a’ GameResuit oaes
[ B N S , Y
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World Cup 2014 Example -
Response

Bl <=scap:Envelope xmlns:scap="http://schemas_ xmlsosp.org/soap/envelopes/ ">
<3gap:Body>
<m:TopFoalScorersBesponse xmlns:m="http://fooctkallpocl datasccess. eu"s

<m:TopFoalScorersBesulcs

| R | %L |

00O m

<m:tToplFoalScorers
<m:aName>James Rodrigquez</m:sName>
“m:iGoalsr o</ m:iGoals>
<m:aCountry>¥</m: sCountry>
<m-aFlagrhttp://footballpool _dateaccess_euSimages,/flags/co.gif</m:3Flag>
<m:aFlaglLargerhttp://footballpool .dataaccess.eu/images/flagsfco..png<,/m:3FlaglLarge>
</m:tTopEocalScorers
= <m:tTopGoalScorer>
<m:alame>Thomas Mueller</m:sNams>
<m:iGoals>5</m:iGoals>
<m:aCountry>¥</m: aCountry>
<m:aFlagrhttp://footballpool .dataaccess.eu/images/flaga/Sde.gif</m:3Flag>
<m:3aFlaglLarge*http:/ footkballpocl .dataaccess.eu/images/flagasde . png</m:3FlaglLarge>
</m:tTopEoalScorer>
= <m:tTopGoalScorer>
<m:alamerMesgsi< /m:aame>
<m:iFoalasxd< /m:iGoalas

<m:aCountry>¥</m: sCountry>

<m:aFlag¥http://footkallpool .dataaccess. . eu/images/flagsSar . gif</m:sFlag>
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Outline

e Web Services Components

o SOAP

o WSDL

e \WSDL Invocation Tools

e Netbeans IDE: JAX-WS Web Services
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Creating (SOAP) Web Services

e Web services can be created using two methods:

— top-down approach: first you design the implementation of the Web
service by creating a WSDL file, then use the Web services wizard to
create the Web service and skeleton Java classes to which you can add
the required code

— bottom-up approach:first you create a Java bean or EJB bean and
then use the Web services wizard to create the WSDL file and Web
service

e Although bottom-up Web service development may be faster and easier,
especially if you are new to Web services, the top-down approach is the
recommended way of creating a Web service.
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Netbeans IDE: Developing a simple
web service

e Download and install Netbeans IDE
— http://netbeans.org/downloads/6.5/index.html

e We discuss a scenario where we develop the Web Service and
not access an existing one

e Briefly, the steps involved in creating a WS follow:
— Create the Web Service
— Design the Web Service
— Deploy and Test the Web Service
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Netbeans: Creating a Simple Web
Service (Simple Calculator)

e Create a new Java Web Application by following the next
steps

e File > New Project>Java Web > Web Application
— Name: SimpleCalculator
— Server: GlassFish v2
— Java EE Version: Java EE 5
— Context Path:/SimpleCalculator
— Do not include any additional frameworks

16/2/2015 CS-592 Spring 2015 - Myron Papadakis
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Adding an Operation to the Web
Service

e Create a package in the src folder
e Right click, New > Web Services > Web Service
e Add 2 simple operations to this WS
— An Add operation: adds 2 integers, and a
— A Multiply operation: multiplies 2 integers

e You can either add these operations manually (writing java code) or by using the
design view of the java file or by right-clicking the Web Service in the project and

selecting the add operation
CalculatorWWsService

Operations Gﬂ Ope ratinn..>

Gluality Of Service

N Optimize Transfer Of Binary Data (MTOM)
1 Reliable Message Delivery

[ Secure Service

16/2/2015 Advanced ...
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Adding an Operation to the Web

Service

Start Page = EL_E] index.jsp = CalculatorWS.java x
Source | Design  Preview  [I@ GBS e s @10 L

) rackage org.me;
7

5] import Jjavax.jws.TebMethod;
7

10
11

12
13
14
15

16 ATebService ()
17 public class CalculatorWsS

import Javax.jws.UebParam;
import Jjavax.jws.WUeb3erwvice;

1|

19 L4
20 T

21

22 @WebhMethod (operationMName = "addOperation')

23 public int addOperation (@WebParamw (hame = "nuwberl™)

24 int nuwberl, @WekhParaminsme = "numberzZ™) [ ]
25 int nuwber2) {

ZGT @ nurkberl + nuwher?;

27 i

28

29

30 T

31

32 @WekMethod (operationMName = "multiplyOperation™)

33 public int multiplyOperation (@TehParsminsme = "nunberl™)
34 int nuwberl, @WekParamnswe = "numberZ™)

35 int i.—..—m ¥

SGT sturn nwiberl * n@

37 i

38

39 i
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Edit the source code to
implement the logic of your
operations (actually in this
example just code the “return”
statements

Our Web Service is now complete

We have to deploy it and
afterwards to test it
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Deploying the Web Service

e Right-click the project SimpleCalculator and choose “Deploy” (it will be
deployed to the GlassFish v2 Server)

e Look at the output console to check whether your project has been
deployed successfully or not

15:1 INS

: JUnit Test Results : Output ¥ x :Tasks

L7 | simpleCalculator (run-deploy) % | Java DB Database Process x | GlassFish ¥2 x

—_——p—— —— e —

Deployving application in domain completed successfully

B Trying to create reference for application in target serwer

i
Trying to start application in target serwer completed successfully

completed successfully

Deployment of application SimpleCaleoulator completed successfully

Enabhle of SimpleCalculator in target server completed successfully
1
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() SimpleCalculator
EH@ Web Pages
w03 WEB-INF
E'-_ﬂ index. jsp

~I[@ Server Resol

Testing the Web Service

)

22
=13 Web Services
@ addg PN
----- @ mulk
EE}--@ Configur atior Add Operation, ..

Test Weh Service

E]lfj Test Package
e[ «default
#-I@ Libraries

@ Test Librarie:
33 Synchronoussan
.ﬁ Synchronoussan

Edit Web Service Attributes
Configure Handlers, .,

Generate and Copy WSOL, .,
Generate SOAP-over-HTTP Wrapper
Delete

Properties

lculator'¥'s - Navig
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0
21

Delete

e The IDE opens the tester page in your

browser
http://localhost:8080/SimpleCalculator/
CalculatorWSService?Tester

e You can see the WSDL File of your Web
Service by selecting the link

CalculatorWSService Web Service Tester

This form will allow you te test your web service implementa

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

Methods :

public abstract mt org me. Caloulator WS, addOperation(int int)
’ addOperation ] d || b

public abstract mt org me. Caloulator W3 multiplyOperation(int, int)
’ multiplyOperation ] d || b
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Viewing the generated WSDL

—wl-—
Published by JAXN-WS RI at http:/ jax-ws.dev.java.net. REI's version
-
— i
Generated by JAN-WS REI at http:/ jax-ws.dev.java.rnet. EI's version
-
— <defmitions targetNamespace="http:me org’" name="Calculator W3 Sernce">
— <types=

— <xsd:schema>
<xsd:maport namespace="http e org™” schemal ocation="http:Mocalhost: 2080
fSinpleCalculatorCalculator W3 ServicePzsd=1">
<fxsd:schema>
<ftypes=
— =message name="addCperation">
<part name="parameters" element="tnz.addCperation"/>
<fmessage=
— <message name="addOperationFesponse"=
<part name="parameters" element="tnz:addCperationEesponse"’=
<fmessage=
— <message name="rmultiplyOperation"=
<part name="parameters" element="tnzmultiplyCperation"f=
<fimessage>
— <message name="multiplyOperationFesponse"=
=part name="parameters" element="tnz:rmultiplyCperatienBesponse"f=
<fmessage>=
— <portType name="Calculator W 3">
— <operation name="addCperation">
<imput message="tms addOperation"’=
<output message="tns:addOperationResponse"/>
<foperation®
— <operation name="multiplyOperation”>
<mput message="tns multplyCperation"/>
<output message="tnsmultplyOperationE.esponse"f>
<foperation>
<fportType>

16/2/2015

— <binding name="Calculator WSPortBinding" type="tns. Calculator Ws"=

<goap:bmding transport="http'schemas zmlsoap. crglsoap/http" stvle="document" />

— <operation name="addOperation">
<soap: operation soapAction="">
— <mput=
<soap:body use="literal"/>
<finput>
— <output=
<soap:body nse="literal"/>
<foutput>
<foperation>
— <operation name="rmltiply Operation” =
<soap:operation soapAction=""1>
— <mput=
<soap:body nuse="literal"/>
<finput>
— <output=
<soap:body use="literal"/>
=foutput>
<foperation=
</bmdmg>
— <service name="Calculator WS Service" >
— <port name="Calculator W 5P ort" binding="tnz: Calculator W 3P ortBinding" >
<soap: address location="http:Mo catho st 080 Smple Calculator
ICaleulater W S S ervice" =
<fport>
<fservice>

<fdefimtions=

CS-592 Spring 2015 - Myron Papadakis
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Calculator Web Service

http://localhost:8080/SimpleCalculator/CalculatorWebServiceService

Web Services

|Endpc-int Information
Address: /CalculatorWebServiceService

WSDL: /CalculatorWebServiceService Twsdl
Implementation class: org me CalculatorWebService

Service Name: {http://me.org/} CalculatorWebServiceService
Port Name: {http-//me org/} CalculatorWebServicePort

http://localhost:8080/SimpleCalculator/CalculatorWebServiceService?xsd=1

<xs:schema version="1.0" targetNamespace="http://me org/">
<xs:element name="addOperation” type="tns:addOperation"/>=

<xs:element name="addOperationResponse” type="tns:addOperationFesponse”/= — <xs:complexType name="addOperation">
<xs:element name="multiplvOperation” type="tns multiplvOperation"/> — <Xs!Sequence>
<xs:element name="multiplyOperationResponse” type="tns:multiplyOperationRespon <xs:element name="numberl" type="xs:nt"/>
—<xs:complexType name="multiplyOperation"> =xs:element name="number?" type="xs:1nt"/>
— <XS!sequence> </Xs:sequence>
<xs:element name="numberl" type="xsunt"/> =/xs:complexType>
<xs:element name="number2" type="xs:nt"/> — =<xs:complexType name="addOperationResponse"=
</xs:sequence> — <XSisequence=
</xs:complexType= <xs:element name="return" type="xs:1nt"/=
— <xs:complexType name="multiplyOperationResponse"> </xs:sequence>
— <Xs:sequence> _ </xs:complexType>
<xs:element name="return" type="xs:int"/> </xs-schema=

</xs:sequence=
</xs:complexType>
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Testing the Web Service

EI@ SimpleCalculator
@ Web Pages
E}@ Web Services
CaloulatorWeb
G-I Configuration Files
@ Server Resources
—}-IL5) Source Packages

EIEEI org.me

Il

[-I_F TestPackages
G1-IC@ Libraries
-8 Test Libraries

#- (% SimpleCalculatorClie
[ | I:I'D - =L - | |

: Navigator

Members View

-6y CaloulatorWebService
> i) addOperation(int nu
() multiplyOperation(in

LL| —

12 puklic class Main {

16/2/2015

b= =RIN=RIF-"al} ﬂ

13
14| *
Open
Refresh Service
Add Operation...
Test Web Service
Edit Web Service Attributes

Configure Handlers...

Generate and Copy WSDL...
Generate SOAP-over-HTTP Wrapper
Delete

Properties

Delete

Java DB Databas
nt—-compile:

curce £ile to C:

FUL {total time:
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Testing the Web Service

CalculatorWebServiceService Web Service Tester

This form will allow yvou to test your web service implementation (WSDL File)

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

Methods :

public abstract int org me CalculatorWebService addOperation(int, int)
addOperation | ( | )

public abstract int org me CalculatorWebService multiplyOperation(int.int)
multiplyOperation | ( | )

http://localhost:8080/SimpleCalculator/CalculatorWebServiceService?Tester
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Testing the Web Service > Add

Operation

e After each method is invoked you can view the SOAP Request and the SOAP
Response of the addOperation and the multiplyOperation respectively

addOperation Method invocation

SOAP Request

<?Hml wversion="1.0" encoding="UTF-38"2>

Method parameter(s)

e 23
e 28

<3 :Envelope xmlns:3="http://schemas.xmlsoap.orog/soap/envelopes ">
<3 :1Header/ >

<3 :Body>
<ns2:adddperation HXmlns:nsZ="http://me.org/ ">
<humber 1>23</nunber 1>
<humberzZ>28</ nunberz >
</ na22 raddOperation>
</ 3 :Body>
</ 3:1Envelopes

Method returned

int - 51"
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SOAP Response

<?¥ml wversion="1.0" encoding="UTF-5" 2>
<3 :Envelope xmlns:3="http://schemas.xmlsoap.org/=soapfenvelope/ ">
<3 :Body>
<nsi raddOperationResponse ®Xmlns:nsZ="http://me.org/ ">
<returnrSl</retcurn>
</ n=2adddperationResponses

</ 3:Body>
CS-592 S </ 8 :Envelope>



Testing the Web Service > Multiply
Operation

multiplyOperation Method invocation SOAP Request

<?xml wersion="1.0" encoding="UIF-8"7?>

<5:Envelope xmlns:5="http://schemas.xml=scap.org/soap/envelope/ ">
Method parameter(s) <S:Header/>

<5:Body>

ﬁ;;;yﬁme ne2 :imulciplyOperation xmlns:ns2="http://me.org/ ">
B;——EE—— <numberl>23</numberls>
<number2>2 &</ numnber? >
EE__ZS </nsZ2 :multiplyOperation>
</5:Body>
</5:Envelope>
Method returned
it : "644"

SOAP Response

<?xml wversion="1.0" encoding="UTF-8"7?>
«5:Envelope xmlns:5="http://schemas.xmlsoap.org/soap/envelope/ ">
<5:Bodvy>
tns2 :maltiplyOperationResponse xmlns:ns2="http://me.org/ ">
<return>644«</return>

/ns2 :multiplyCperationResponse>
</ 5:Body>
< /5 :Envelope>
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Developing JAX-WS Web Service
Clients

e Now we will create manually a client to consume to make use
of the operations of the Web Service

e The client can be ....
— A java SE application
— A servlet

— Asp page

e |n this presentation we will create a java SE application client

16/2/2015 CS-592 Spring 2015 - Myron Papadakis 61



Developing JAX-WS Web Service
Clients

1. Choose File > New Project
— Select Java Application from the Java category.
— Name the project SimpleCalculatorClient.

— Leave Create Main Class selected and accept all other default
settings. Click Finish.

2. Right-click the SimpleCalculatorClient node
—  Choose New > Web Service Client.
— The New Web Service Client wizard opens.

3. Select Project as the WSDL source. Click Browse. Browse to the
CalculatorWs web service in the SimpleCalculator project. When you
have selected the web service, click OK.
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62



Developing JAX-WS Web Service

I":_'I @ SimpleCaloulator

CalculatorwebService

Steps

Clients

WSDL and Client Location

1. Choose File Type
2. WsDL and Client Location

e

Spedify the WSDL file of the Web Service.

(@) Project: |1pIECaI::uIatorICaImIatcrWebSerui::eSerui::e?wsdl | [ Browse.. |
() Local File: | | Browse...
() WSDLURL: | || setProxy.. |

Spedfy a location for the dient.

Project: |Simp|eCaImIatorCIient |
Package: | <default package > |
Client Style: |JAX—WS Style v |

[ ] Generate Dispatch code

MNext = | Finish p| Cancel || Help
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Developing JAX-WS Web Service

Clients

EI@ SimpleCalculator

-3 Web Pages EI[EI SimpleCalculatorClient
E}Iﬁ Web Services E”EI build
E| CalculatorWebService [El classes
> @ addOperation: int El[ﬁ generated
. @ multiplyOperation: int P =03 wsimport
- Configuration Files E[I'“—;'I dient
~|@ Server Resources P E}IE org

-5 Source Packages L -0 me
-5 TestPackages
G-I@ Libraries

-8 TestLibraries

E

E

IEI@ SimpleCalculatorClient @
=I5 Source Packages %
E

B

[

EIEE| simplecalculatordient

@E’Main.java
-5 TestPackages -
=1-I[@ Web Service References
EI CalculatorwebServiceService E_}'[EI nbproject
E}ﬁ CalculatorwebServiceService [El src
EIE. CalculatorWebServicePort [El test
@ addOperation [ﬁ xml-resources

L @ multiplyOperation
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AddOperation.java
AddOperationR.esponse.java
CalculatorWebService.java
CalculatorWebServiceService, java
MultiplyOperation.java
MultiplyOperationR.esponse.java
ObjectFactory.java
package-info.java
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Developing JAX-WS Web Service

Clients

‘Projects 41 x | Files |: services & Main. java = x|
e mOST oo s
@ ReservationPartnerServices ” | . E |LEL %—Ll I5||_|| | =i ==| @ K | &1 I
EI@ SimpleCalculator 1
.@ Web Pages 2 * To change this=s template, chooze Tools Templates
E}@ Web Services 3 * and open the template in the editor
=% . CaloulatorWebService 4 &
@ addOperation: int 5
: “- @ multiplyOperation: int g package simplecalculatorclient:
. & Configuration Files 7
2 [E Server Resources ] # #
@ Source Packages q =
[ﬁ Test Packages 10 # Ganthor Myron
@ Libraries 11 ny.
i@ TestLibraries 12| public class Main {
=& SimpleCalculatorClient 13
E}@ Source Packages 14 [=] # #
B- EEI simplecalculatordient 15 *# @param args the command line arguments
----- @E‘Maln java 16| - =,
[#-|[F TestPackages 17 [=] puklic static void main(String[] args) {
=@ Web Service References 18 ff TCDO ecode application logic here
EI CalculatorWebServiceService 19
£ @ CalulatorWebServiceService 20 /'Drag the add node below the main() method.
EIE CalculatorwebServicePort /-{
addOperation 20:8 | NS |
mulophyCiperation : Output T'Tasks
b
‘ e u> F'.EtI'IE'u'EF Outputx | Java DB Database Process = | GlassFish V2 = | Hello {run-deploy) =
: main - Navinator 2ol s g P S e
16/2/2015 CS-592 Spring 2015 - Myron Papadakis
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Developing JAX-WS Web Service
Clients

[&1® Main.java * xl

BRE-B- QT FRee eE2lo 0| =
17/ L -
12 puklic class Main {
13
14 [=] e
15 * fiparam args the command line arguments
16| = =
17 =] public static volid main(String[] args) {
18 TODC code application logic here . .
1o After dragging and dropping
20 try { Call Webk Service COperation
21 org.me.CalculatorWebServiceService service = new org.me.CalculatorWebServiceService():
22 org.me.CalculatorWebService port = service.getCalculatorWebServicePort () !
23 TODO initialize WS operation arguments here
24 int numberl = 0;
25 int numberd = 0;
26 TODD process result here
27 int result = pmrr+ﬂddﬂnEIﬂLiﬂniTumberl, number?) ;
28 System.ﬂut.print\mTEMEEXE”Dt”Ed ezult) ;
29 } catch (Exception Eﬁj {
30 TODO handle custom exceptions here
3 H
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21
32
33
34
35
36
37
38
39
40
41
42
43
44
435

Developing JAX-WS Web Service
Clients

Dragging similarly the multiply operation

try f{
org.me.CalculatorWebServiceService service = new org.me.CalculatorWebServiceService() !
org.me.CalculatorWebService port = service.getCalculatorWebServicePort () :
int numberl = 0;
int number2 = 0;
int result = port.multiplyOperation (numberl, number?):;
Syatem.cut.println("REesult = "4result):

} catch (Exception ex) {
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Developing JAX-WS Web Service
Clients

T B )B-®-
Braniva x|

RPR-E- AR freelesonle

21 org.me.CalculatorWebServiceService service = new org.me.CalculatorWebServiceServicel()
22 org.me.CalculatorWebService port = service.getCalculatorWebServicePorti()
23 LA ToDD dnditialize WS operation aroomesnts hers

24 int numberl = 23;

25 int numberZ = 28;

26 ff TODD process result here

27 int result = port.addOperation(numberl, number?):

28 System.ocut.println ("Add Cperation result = "+result):;

29 } catch (Exception Eﬁj {

30 S/ TODC handle custom exceptions here

31 H

32

33

34 try { // Call Web Service Operation

35 org.me.CalculatorWebServiceService service = new org.me.CalculatorWebServiceService() !
36 org.me.CalculatorlebService port = service.getCalculatorWebServicePort()
37 J/ TODD initialize WS operation arguments here

38 int numberl = &;

39 int number? = T;

40 /S TCDD process result here

41 int result = port.maltiplyOperation (numberl, number?);

42 System.out.println{("Multiply Operation result = "4result):

43 } ecatch (EXcepTion 2X) 1

A P TODE hamdl o maemtomn s et e e

4253 |ms|
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Developing JAX-WS Web Service
Clients

: Qutput ¥ = |:Tasks : JUnit Test Results

[l> | Retriever Outputx | Java DB Database Process x | GlassFish V2 x SimpleCalculatorClient (run) x
B wsimport-client-compile:

%% Compiling 1 source file to C:\Users\Myron\Documents'\NetBeansProjects\SimpleCalculatorClientibuildiyclasses
compile:

TS

Add Operation result = 51

Multiply Operation result = 42

BUILD SUCCESSFUL (total time: 0 seconds)
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Example: Developing JAX-WS Web
Service Clients for an External Web
Service with Netbeans

e Next we will create a web service for an external Web Service

e Create a Web Service Client Project in Netbeans for an external Web
Service

e Suppose for example that we want to create a client in Netbeans that
consumes the WS provided by

— http://webservices.oorsprong.org/websamples.countryinfo/Countryln
foService.wso?WSDL

e Inthe previous slides we tested this particular WS using soapUl
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Example: Developing JAX-WS Web
Service Clients for an External Web
Service with Netbeans

e Create a new Java Application Project “CountryinfoApplication”
e Right click the project node and create a Web Service Client

e Setthe WSDL URLto
http://webservices.oorsprong.org/websamples.countryinfo/Countr
yInfoService.wso?WSDL

e Select Finish
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Example: Developing JAX-WS Web
Service Clients for an External Web
Service with Netbeans

Steps

WsDL and Client Location

1. Choose File Type
2. WS5DL and Client Location

Spedfy the WSLOL file of the Web Service.

16/2/2015

() Project: | | Browse...
() Local File: | | Browse...
(@) WSDL URL: |1|:|-|e5.munh’yﬁnfﬂfﬂuunh’ylnﬁﬂervice.wsu?WSDL | | Set Proxy... |
Spedfy a location for the dient.
Project: |Cnunt’y1nﬁ:ﬁ.pplimﬁnn |
Package: | <default package = |
Client Style: | JAX-WS Style v
[ ] Generate Dispatch code

Mext = Finish | | Cancel | | Help |
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Example: Developing JAX-WS Web
Service Clients for an External Web

Service Wit

B+ CountryInfoApplication
=53 buid
@ dasses
=3 generated
E-C3) wsimport
E-C3) dient
E-02 org
Z-IC3) oorsprong
&3 websamples

----- @ ArrayOftContinent.java
----- @ ArrayOftCountryCodeandiame. ja
----- @] ArrayOftCountryCodeAndMameGn
----- @] ArrayOftCountryInfo.java
----- @ ArrayOftCurrency.java
----- @ ArrayOftiLanguage.java
..... [ capitalCity.java
..... [ capitalCityResponse.java
----- @ CountriesUsingCurrency.java
----- @ CountriesUsingCurrencyResponse,
----- @] CountryCurrency.java
----- @] CountryCurrencyResponse.java
----- [ CountryFlag.java

----- @ CountryFlagResponse.java
i om0 wmmm 1 -

16/2/2015 CS-592 Spring

N Netbeans

L. 51

@ & & & & &4 ¢ ¢ a

El@ CountryInfoApplication
E}[f-_-"‘ Source Packages
E|EE| countryinfoapplication

@ Main.java
|5 TestPackages
—}-uﬁ Web Service References
E| CountryInfoService

E}i CountryInfoService

Elﬁ CountryInfoServiceSoap

ListOfContinentsByMame
ListOfContinentsByCode
ListOfCurrenciesByMame
ListOfCurrenciesByCode
CurrencyMame
ListOfCountryMNamesByCode
ListOfCountryMamesByMame
ListOfCountryMamesGroupedByContinent
CountryMame
CountryISOCode

CapitalCity

2015 - Myron Papadakis
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Example: Developing JAX-WS Web
Service Clients for an External Web

Service with Netbeans

—@» CountryInfoApplication

16/2/2015

' @ & & & ¢ 6 &8 @ @

—,_I-'j Source Packages °
—[:} countryinfoapplication

@} Main.java
+-I[F TestPackages
—,_@ Web Service References
— CountryInfoService

—g;_l CountryInfoService

—[j, CountryInfoServiceSoap

o i

ListOfContinentsByMame
ListOfContinentsByCode
ListOfCurrenciesByMame
ListOfCurrenciesByCode
CurrencyMame
ListOfCountryMNamesByCode
ListOfCountryMamesByMame
ListOfCountryMamesGroupedByContinent
CountryMame
CountryISOCode

CapitalCity

As demonstrated in the previous
slides we can drag any of the
available operation to Main.java
in order to invoke it

Drag
— CountrylSOCode

— FullCountryinfo

Test Country: Greece
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Example: Developing JAX-WS Web
Service Clients for an External Web
Service with Netbeans

[& Main.java = [
| RE-E- AR PRS0 B &
16 L
17 =] prublic static wvoid main(String[] args) {
B
139 try {
20 org.oorsprong.wWwebsanples.CountryInfoService service = new org.oorsprong.websamples.CountryInfoSe:
21 org.oorsprong.websamples.CountryInfoServiceSoapType port = service.getlCountryvInfoServiceSoap () !
22
23 java.lang.S5tring =sCountryName = "Greece";
24
25 java.lang.S5tring result = port.countryIS0Code (sCountryName) ;
26 System.cut.println("Eezult = "+result);
27 } catch (Exception ex) {
g
25
30
31 try {
32 org.oorsprong.wWwebsamples.CountryInfoService service = new org.oorsprong.websamples.CountryInfoSe:
33 org.oorsprong.wWwebsanples . CountryInfoServiceSoapType port = gservice.getCountryInfoServiceSoap() !
34
35 java.lang.S5tring =CountryIS0Code = "GE";
36
37 org.oorsprong.wWwebsanples . TCountryInfo result = port.fullCountryInfo (sCountryIS0Code) ;
g
an
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Example: Developing JAX-WS Web
Service Clients for an External Web
Service with Netbeans

try {
org.oorsprong.websamples . CountryInfoService service = new org.oorsprong.websamples.CountryInfoSe:
org.ocorsprong.websanples . CountryInfoServiceSoapType port = service.getCountryInfoServiceSoap () !
java.lang.S5tring sCountryI30Code = "GR";

org.oorsprong.websamples . TCountryInfo result = port.funllCountryInfo (=2CountryISGCode) ;

System.out.println(Mess===* 2nd request *kEEE my 2
System.cut.println("Capital city = "+4result.getSCapitalCity(}):
System.ocut.println{"Country name = "+result.getSHame () )
System.ocut.println ("Phone Code = "4result.getSPhoneCode ()) ;
System.ocut.println("Continent Code = "4result.geti3ContinentCode () )
System.cut.println{"Country flag = "+result.getSCountryFlagi(} )
System.ocut.println("Isoc Code = "4result.get5I50Code()):
System.ocvt.println{("Currency I=zo Code = "4result.getSCurrencyISCCode () ) !
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Example: Developing JAX-WS Web
Service Clients for an External Web
Service with Netbeans

e Running the client

- Qutput ¥ X :Tasks

bl

Retriever Output= | Java DB Database Process x | GlassFish V2 = | CountryInfoApplication {run) =

rum:
Besult = ER

o i o o o Eﬂd IE'IU.EE'E o i i o

Capital city = Athens

Country names = (EFresce

Phone Code = 30

Continent Code = EU

Country flag = http:/ vwww.ooraprong.ocrg/WebSamples . CountryInfo/Images/Ereece. jpg
Iso Code = =R

Currency Iso Code = EUR

BUILD SUCCESSFUL {(total time: 5 seconds)
1
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JAXB (Just some notes....)




JAXB Introduction

e NetBeans 6.5 provides support for web services using JAX-WS
and JAXB.

e JAX-WS delegates the mapping of the Java language data
types to JAXB API.

— JAXB stands for Java Architecture for XML Binding.

— JAXB converts XML schemas to Java Content trees and vice
versa.

— Java Architecture for XML Binding (JAXB) is a Java
technology that provides an easy and convenient way to
map Java classes and XML schema for simplified
development of Web service



JAXB Introduction

e Basically JAXB is the translator of XML schemas (and data
types) to Java and vice versa.

— Since the WSDL describes the XML schema there is a need
to translate that schema to Java.

— |tis the job of JAXB to do just that

e JAXB uses annotations to indicate the central elements.



Overview of Data Binding Using
JAXB

Web Service applications need a way to access data that are in XML
format directly from the Java application.

Specifically, the XML content needs to be converted to a format that is
readable by the Java application.

Data binding describes the conversion of data between its XML and Java
representations.

JAX-WS uses Java Architecture for XML Binding (JAXB) to manage all of
the data binding tasks.

— Specifically, JAXB binds Java method signatures and WSDL messages
and operations and allows you to customize the mapping while
automatically handling the runtime conversion.



Data Binding with JAXB

| |
| | | JAXB
| binding | | Annotations |
| declarations | : I
[ ————— =l I-----|-----I
|
N I .
: } 4 3 | S{hama-duri'.md-l
| XKML | » ™  and existing |
iS-:hema-:h{ mnd"‘ | Java Classes _i
S T
|
_____ v L
— _} — » Unmarshal ——» i
T —— JavaObjects
| SOAP | XML éﬁi
I | e
> r=® s Marshal <
_____ -

JAXE



JAXB in Bottom-up (and Top-down)

e Start from Java: Using this programming model, you create
the Java classes.

— At run-time, JAXB marshals the Java objects to generate
the XML content which is then packaged in a SOAP
message and sent as a Web Service request or response.

e Start from WSDL: Using this programming model, the XML
Schemas exist and JAXB unmarshals the XML document to
generate the Java objects.



JAXB Architecture

XML Schema Type Java Data Type
xsd:string java.lang.String
xsd:integer java.math.Biginteger
xsd:int int

xsd.long long

xsd:short short

xsd:decimal java.math.BigDecimal

xsd:float float



JAXB vs. DOM and SAX

e JAXB is not part of the standard Java distribution, but is available from Sun
as part of the Java Web Services Developer Pack (Java WSDP)

e JAXB is a higher level construct than DOM or SAX
— DOM represents XML documents as generic trees
— SAX represents XML documents as generic event streams

— JAXB represents XML documents as Java classes with properties that
are specific to the particular XML document

e E.g. book.xml becomes Book.java with getTitle, setTitle, etc.

e JAXB thus requires almost no knowledge of XML to be able to
programmatically process XML documents!



TEAog EvoTnTag

i EMIXEIPHEIAKO MPOrPAMMA
x M EKMAIAEYZH KAI AIA BIOY MABHEH

* *
* YNOYPTEIO MAIAEIAL & BPHEKEYMATAN, NOAITIZMOY & ABAHTIZMOY

EvpwnaikiEBvwon EIAIKH YMHPEZIA AIAXEIPIZHE
Evpwnaiké Kowvwvié Tapgio

Me tn ouyxpnpatodétnon e EAadag kai tng Evpwraikic Evwong



XpnuatodoTnon

*To TTapOV eKTTAIOEUTIKO UAIKO £XEI avaTTTuXOEi oTa TTAQiOIa TOU EKTTAIOEUTIKOU
EPyou Tou 0I10A0KOVTA.

*To £pyo «AvolkTa Akadnuaika Madiupara oto Mavemmiotiio KpATNG» £XEI
XPNMUATOOOTNOEI HOVO TN AVAdIAUOPPWON TOU EKTTAIOEUTIKOU UAIKOU.

*To €pyo uAoTrolgiTal oTo TTAaiclo Tou ETixeipnoiakou Npoypduuatog
«EkTtTaideuon kai Aia Biou M&bnon» kai cuyxpnuaTtodoTeital atro TV
Eupwtraiki 'Evwon (EupwTtraikd Koivwviké Tapegio) kal atrd €Bvikoug TTOpOoUC.

EMIXEIPHXIAKO MPOIPAMMA
EKMAIAEYZH KAI AlA BIOY MAGHZH .= Ez nA

enévdyuen sTny Uowvia Tne yvuone
y EE= < [ npdypopo v ow avimgn
YNOYPTEIO NMAIAEIAL KAl OPHEKEYMATAQN

Evpwmaikr ‘Evwon EIAIKH YNMHPEZIA AIAXEIPITHL

E 6 K 8 Tauei
PUNAIEOTONMIKO TAHE Me ™ cuyxpnhparodotnon ¢ EAAadag kat tng Evpwnaikig Evwong




2NUEIWMUATO



2nNUEiwpa adglodoTnong

* To mmapdv UAIKG diaTiBeTal Je TOUG OGpoug TNG adelag xprions Creative Commons
Ava@opd Anuioupyou - Mn Eutropikry Xprion - MNapduoia Aiavouri 4.0 [1]1 R
uetayevéoTepn, AleBvric ‘Ekdoorn. ECaipouvTtal Ta auTOTEAR £€pya TRITWYV TT.X.
PwTOYPAYIES, dlaypAPMATA K.A.TT., TA OTTOIO EUTTEPIEXOVTAI OE AUTO KAl TA OTTOIA
avagEpovtal padi he Toug OPOUG XProng Toug oTo «Znueiwpa Xpnons Epywv Tpitwvy.

@089

[1] http://creativecommons.org/licenses/by-nc-nd/4.0/

*()0¢ Mn Eptropikni opiletal n xprion:
—1ou d&v mep\aUBAVEL AUECO 1 EUUECO OLKOVOULKO OPEAOC QO TNV XPron Tou €pyou, yla To SLOVOUEN TOU
€pyou kot adelodoyo

—T1tou Hev epLAAUBAVEL OLKOVOLLLKY) cuvaAAayn wc poUnmoBeon yia tn xprnon r npocBacn oto €pyo

—mtou dev npooTopilel 0To SLavopEa Tou Epyou Kot adelod0X0 EUMECO OLKOVOLKO 0deAOG (m.x. Stadnuioeslg)
aro tnv npoBoAr Tou £pyou o€ SLASLKTUAKO TOTIO

*O JIKAIOUXOC UTTOPEI va TTAPEXEI OTOV ADEIODOXO EEXWPIOTH AdEIQ VA XPNOIMOTIOIEI TO
€PYO VIO EUTTOPIKN XPron, Epocov auto Tou {nTnoki.



2NUEIWNA Ava@popac

Copyright MNavemotiuio Kptng, Mupwv MNMatmmaddkng. «Eicaywyn ota AikTua
Ymrnpeoiwv. Assisting Lecture 8 - Bottom up SOAP Web Services».
‘Ekdoon: 1.0. HpdakAe1o/P€Bupvo 2015. AiaBéoiuo atrd tn dikTuakn dieuBuvon:
https://elearn.uoc.gr/course/view.php?id=416/



