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Component

Client

ISomeInterface

Encapsulation
Flexibility to change implementation at will
Polymorphism and substitutability
Language interoperability
Platform interoperability(?)
Process/processor independence

Defines contract
in a language 

independent form
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Client Proxy
method Web

Server

ComponentGenerate XML

Parse XML
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HTTP Header

XML Payload

HTTP Method 
information

•Well-formed XML

•Strong data types 
enforced with Schema

•Details on method 
invocation
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SOAP Envelope

Header

Extended Information
(routing, authorization, etc.)

Body

Method Element

Embedded Elements

Other Elements

Attachments

•How is body element 
formatted?
RPC or Document

•How are parameters 
formatted?
Encoded or literal
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<soap:Envelope xmlns:xsi=" http://www.w3.org/2001/XMLSchema-instance"  
xmlns:xsd=" http://www.w3.org/2001/XMLSchema"  
xmlns:soap=" http://schemas.xmlsoap.org/soap/envelope/" > 

<soap:Body>

<add xmlns=" http://www.agiledeveloper.com" > Doc-literal

<a>4</a>

<b>8</b>

</add>

</soap:Body>

</soap:Envelope>
<soap:Envelope xmlns:xsi=… xmlns:xsd=…
xmlns:soapenc=" http://schemas.xmlsoap.org/soap/encoding/"  
xmlns:tns=" http://www.agiledeveloper .com"  
xmlns:types=" http://www.agiledeveloper.com/encodedTypes"  
xmlns:soap=" http://schemas.xmlsoap.org/soap/envelope/" >

<soap:Body soap:encodingStyle=" http://schemas.xmlsoap.org/soap/encoding/" > 
<tns:add>

<a xsi:type=" xsd:int" >4</a> RPC-Encoded

<b xsi:type=" xsd:int" >8</b>

</tns:add>…
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<soap:Body>

<shipTo xmlns=" http://www.agiledeveloper.com" >

<mailingAddress>
<street>101 Main St.</street>

<city>Sugar Land</city> Doc-literal
<state>Texas</state>

<zip>77478</zip>

</mailingAddress> 

</shipTo> 

</soap:Body>
<soap:Body soap:encodingStyle=…>

<tns:shipTo>

<mailingAddress href=" #a1"  />

</tns:shipTo> 

<types:Address id=“ a1"  xsi:type=" types:Address" > 

<street xsi:type=" xsd:str ing" >101 Main St.</street> RPC-Encoded
<city xsi:type=" xsd:str ing" >Sugar Land</city>

<state xsi:type=" xsd:str ing" >Texas</state>…
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Web
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SOAP
Stub

Server

SOAP
Proxy

Client
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Java
Web

Service

Tomcat
Web Server

Servlet

Java
Client

TIE WSDL
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Stub jaxrpc-ri.xml
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SOAP:
XML over HTTP
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package com. agi l edevel oper . ws;
publ i c i nt er f ace I nf or mat i onPr ovi der I F

ext ends j ava. r mi . Remot e {
publ i c St r i ng get Recor d( St r i ng ci t y)

t hr ows j ava. r mi . Remot eExcept i on;  …
}

package com. agi l edevel oper . ws;
publ i c cl ass I nf or mat i onPr ovi der I mpl

i mpl ement s I nf or mat i onPr ovi der I F,
j avax. xml . r pc. ser ver . Ser vi ceLi f ecycl e {

publ i c voi d i ni t ( Obj ect cont ext ) { }
publ i c voi d dest r oy( ) { }
publ i c St r i ng get Recor d( St r i ng ci t y)
{
/ /  Fet ch t he i nf or mat i on f r om a dat abase,  et c.
/ /  do any pr ocessi ng and r et ur n t he r esul t …
}

}
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<webSer vi ces …

t ar get NamespaceBase=" ht t p: / / www. agi l edevel per . com/ wsdl "
t ypeNamespaceBase=" ht t p: / / www. agi l edevevl oper . com/ t ypes“ >

<endpoi nt
name=“ I nf or mat i onPr ovi der "  …

i nt er f ace=" com. agi l edevel opper . ws. I nf or mat i onPr ovi der I F"  
i mpl ement at i on=

" com. agi l edevel oper . ws. I nf or mat i onPr ovi der I mpl " / > 
<endpoi nt Mappi ng endpoi nt Name=" I nf or mat i onPr ovi der "

ur l Pat t er n=" / I nf or amt i onPr ovi der " / >

</ webSer vi ces>

jaxrpc-ri.xml

javac -d InformationProvider\WEB-INF\classes *.java
copy jaxrpc-ri.xml InforamtionProvider\WEB-INF
copy web.xml InformationProvider\WEB-INF
jar –cf Info_predeploy.war WEB-INF (from InformationProvider)
wsdeploy –keep … Info.war Info_predeploy.war

Advances in Web Services - 30
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…
<web- app>

<di spl ay- name>
An Appl i cat i on t hat  pr ovi de Peopl e I nf or mat i on

</ di spl ay- name>
<descr i pt i on>

… r et ur n i nf or mat i on about  a per son
</ descr i pt i on>
<sessi on- conf i g>

<sessi on- t i meout >60</ sessi on- t i meout >
</ sessi on- conf i g>

</ web- app>

InformationProvider/WEB-INF/web.xml

Drop the Info.war into Tomcat’s 
jwsdp-1.2/WebApps
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I nf or mat i onPr ovi der I F ser vi ce = 

new I nf or mat i onPr ovi der _I mpl ( )
. get I nf or mat i onPr ovi der I FPor t ( ) ;  

St r i ng i nf o =
ser vi ce. get Recor d( per sonsLast Name) ;

<conf i gur at i on
xml ns=" ht t p: / / j ava. sun. com/ xml / ns/ j ax- r pc/ r i / conf i g" >
<wsdl
l ocat i on=

" ht t p: / / l ocal host : 8080/ I nf o/ I nf or mat i onPr ovi der ?WSDL"
packageName=" com. dur asof t cor p. ws"  / >

</ conf i gur at i on>

config.xml

wscompile –gen:client -keep –s keepDirName -d .  config.xml
javac Client.java

Client.java main

Generates stub from the WSDL
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I nf o. I nf or mat i onPr ovi der ser vi ce = 
new I nf o. I nf or mat i onPr ovi der ( ) ;

St r i ng i nf o = ser vi ce. get Recor d( l ast Name) ;

Client.cs Main

wsdl /n:Info http://localhost:8080/Info/InformationProvider?WSDL

csc /out:Client.exe Client.cs InformationProvider.cs
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Java
Web

Service

Tomcat
Web Server

Servlet

Java
Client

TIE WSDL
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Stub deploy.wsdd
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SOAP:
XML over HTTP
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<deployment xmlns=" http://xml.apache.org/axis/wsdd/"  

xmlns:java=" http://xml.apache.org/axis/wsdd/providers/java" >
<service name=" Info"  provider=" java:RPC" >

<parameter name=" className"  
value=" com.agiledeveloper.ws.InformationProvider" />

<parameter name=" allowedMethods"  
value=" getRecord, getFullName" />

</service>
</deployment>

Specifies handler or provider:
org.apache.axis.providers.java.RPCProvider

May be *
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.NET
Web

Service

IIS
Web Server

aspnet_
isapi

.NET
Client

Stub
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<%@ WebSer vi ce Language=" C#"  
Cl ass= “ I nf or mat i onPr ovi der "  %>

usi ng Syst em;
usi ng Syst em. Web. Ser vi ces;
[ WebSer vi ce( Namespace=" ht t p: / / www. agi l edevel oper . com/ ws" ) ]
publ i c cl ass I nf or mat i onPr ovi der
{

[ WebMet hod]
publ i c St r i ng get Recor d( st r i ng l ast Name)
{

…
}
…

}
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Drop the InformationProvider.asmx file into inetpub\wwwroot
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<Signature Id=" MyFirstSignature"  xmlns=" http://www.w3.org/2000/09/xmldsig#" > 

<SignedInfo> 
<CanonicalizationMethod

Algor ithm=" http://www.w3.org/TR/2001/REC-xml-c14n-20010315" /> 
<SignatureMethod

Algor ithm=" http://www.w3.org/2000/09/xmldsig#dsa-sha1" /> 
<Reference URI=" http://www.w3.org/TR/2000/REC-xhtml1-20000126/" > 

<Transfor ms> 
<Transfor m 
Algor ithm=" http://www.w3.org/TR/2001/REC-xml-c14n-20010315" /> 

</Transforms> 
<DigestMethod

Algor ithm=" http://www.w3.org/2000/09/xmldsig#sha1" /> 
<DigestValue>j6lwx3rvEPO0vKtMup4NbeVu8nk=</DigestValue> 

</Reference> 
</SignedInfo> 
<SignatureValue>MC0CFFrVLtRlk=...</SignatureValue> 
<KeyInfo> 

<KeyValue>
<DSAKeyValue> 

<P>...</P><Q>...</Q><G>...</G><Y>...</Y> 
</DSAKeyValue> 

</KeyValue> 
</KeyInfo> 

</Signature>

Information
needed to
replicate

the signature
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<employee xmlns=" http://www.agiledeveloper.com" >
<firstName>Venkat</firstName>
<lastName<Subramaniam</lastName>
<ssn>123-45-6789</ssn>
<HireInfo>

<HireDate>01-01-2003</HireDate>
<Salary>3012.25</Salary>

</HireInfo>
</employee>
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<employee xmlns="http://www.agiledeveloper.com">
<firstName>Venkat</firstName>
<lastName<Subramaniam</lastName>
<ssn>123-45-6789</ssn>
<EncryptedData Type='http://www.w3.org/2001/04/xmlenc#Element'

xmlns='http://www.w3.org/2001/04/xmlenc#'>
<CipherData>

<CipherValue>A12B34C56</CipherValue>
</CipherData>

</EncryptedData>
</employee>
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<employee xmlns="http://www.agiledeveloper.com">
<firstName>Venkat</firstName>
<lastName<Subramaniam</lastName>
<ssn>123-45-6789</ssn>
<HireInfo>

<EncryptedData xmlns='http://www.w3.org/2001/04/xmlenc#'
Type='http://www.w3.org/2001/04/xmlenc#Content'>
<CipherData>

<CipherValue>A0123B89</CipherValue>
</CipherData>

</EncryptedData>
</HireInfo>

</employee>
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<?xml version='1.0'?> 
<EncryptedData xmlns='http://www.w3.org/2001/04/xmlenc#'
MimeType='text/xml'>
<CipherData>
<CipherValue>ABC123456</CipherValue>

</CipherData>
</EncryptedData>
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MIME-Version: 1.0
Content-Type: Multipart/Related; boundary=MIME_boundary; type=text/xml; …
Content-Description: This is the optional message description.
--MIME_boundary
Content-Type: text/xml; charset=UTF-8
Content-Transfer-Encoding: 8bit
Content-ID: …
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--MIME_boundary
Content-Type: image/gif
Content-Transfer-Encoding: binary
Content-ID: …
...binary image...
--MIME_boundary--
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S0
Forward message
Reverse message

<SOAP:Header>
<wsrp:path xmlns:wsrp="http://schemas.xmlsoap.org/rp/">

<wsrp:action>What ever it is</wsrp:action>
<wsrp:to>http://www.S3.com/EndPoint</wsrp:to>
<wsrp:fwd>

<wsrp:via>http://www.S1.com</wsrp:via>
<wsrp:via>http://www.S2.com</wsrp:via>

</wsrp:fwd>
<wsrp:rev>

<wsrp:via>http://www.S2.com</wsrp:via>
<wsrp:via>http://www.S4.com</wsrp:via>

</wsrp:rev>
<wsrp:from>http://www.S0.com</wsrp:from>
<wsrp:id>uuid:...</wsrp:id>

</wsrp:path>
</SOAP:Header>

S1

S4

S2 S4

Route information may be dynamically 
generated by intermediary /
programmatically as well
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<wsr:ref 
xmlns:wsr="http://schemas.xmlsoap.org/ws/2001/10/referral">
<wsr:for>

<wsr:prefix>http://www.a.com</wsr:prefix>
</wsr:for>
<wsr:if>

<ttl>600</ttl> <!-- time to live in seconds -->
</wsr:if>
<wsr:go>

<wsr:via>http://www.b.com</wsr:via>
</wsr:go>
<wsr:refId>...</wsr:refId>
</wsr:ref>
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