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Generation 1

Static HTML

HTML

Generation 2

Web Applications

HTML
HTML, XML

HTML, XML

Generation 3

Web Services
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Exemple
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Le Web 3ème génération

File DB

“Dynamic Pages”
Browser

Web Server

In-houseIn-house
systemssystems
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Web 
site

Web 
site

Web 
site

Aujourd’hui
Un site Web fournie des 
pages HTML
 - pas de structure
 - impossible à fusionner 
avec d’autres pages

Demain
Un site Web est un 
composant fournissant 
des services en XML
- structure / sémantique
- fusion possible

Web 
service

Web 
service

Web 
service
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Annuaire
UDDI

Client
XML

5 : J’ai compris comment invoquer5 : J’ai compris comment invoquer
ton service et je t’envoie un documentton service et je t’envoie un document

XML représentant ma requêteXML représentant ma requête

Serveur

2 : J’ai trouvé! Voici le serveur2 : J’ai trouvé! Voici le serveur
hébergeant ce service webhébergeant ce service web

3 : Quel est le format d’appel du3 : Quel est le format d’appel du
service que tu proposes? service que tu proposes? 

Contrat
SOAP

4 : Voici mon contrat (WSDL)4 : Voici mon contrat (WSDL)

XML

XML

6 : J’ai exécuté ta requête et je te retourne le ré sultat6 : J’ai exécuté ta requête et je te retourne le ré sultat
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Cycle de vie d’utilisation
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Serveur 
HTTP

Station

requêtes SOAP
(XML)Client

HTTP

Serveur

   ISAPI

CGIApplication
partie -cliente

Browser
client universel

Réponses  SOAP

(XML)

Application
partie-serveur

   ASP

Servlets
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� Demande de cotation à un serveur
POST /StockQuote  HTTP/1.1
Host: www.stockquoteserver.com
Content-Type: text/xml; charset="utf-8"
Content-Length: nnnn
SOAPAction: "Some-URI"

<SOAP-ENV:Envelope
  xmlns:SOAP-ENV=

"http://schemas.xmlsoap.org/soap/envelope/"
  SOAP-ENV:encodingStyle=                          

"http://schemas.xmlsoap.org/soap/encoding/">
   <SOAP-ENV:Body>
       <m:GetLastTradePrice xmlns:m="Some-URI">
           <symbol> DIS</symbol>
       </m:GetLastTradePrice>
   </SOAP-ENV:Body>
</SOAP-ENV:Envelope>
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HTTP/1.1 200 OK
Content-Type: text/xml; charset="utf-8"
Content-Length: nnnn

<SOAP-ENV:Envelope
  xmlns:SOAP-ENV=

"http://schemas.xmlsoap.org/soap/envelope/"
  SOAP-ENV:encodingStyle=

"http://schemas.xmlsoap.org/soap/encoding/"/>
   <SOAP-ENV:Body>
       <m:GetLastTradePriceResponse

xmlns:m="Some-URI">
           <Price> 34.5 </Price>
       </m:GetLastTradePriceResponse>
   </SOAP-ENV:Body>
</SOAP-ENV:Envelope>
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SOAP Message

SOAP Envelope

SOAP Header

SOAP Body

Method Call & Data

Headers

HTTP Headers

Appel de méthode et descriptionAppel de méthode et description
en XML de donnéesen XML de données

Corps qui contient lesCorps qui contient les
appels de méthodes SOAPappels de méthodes SOAP

Entête individuelleEntête individuelle

  EntêteEntête

EnveloppeEnveloppe

Entête standard HTTPEntête standard HTTP
et entête SOAP HTTPet entête SOAP HTTP

Le message SOAP CompletLe message SOAP Complet
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SOAP-ENV http://schemas.xmlsoap.org/soap/envelope/
� D�%>%��I�S��!��

� R�*���%��(%������
� 2��%���%�!�����%�*��������((��	�%����

� E�����	%����������������'
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� 2��%���%�������%�*���!&������8�
� ����!;&���(��	*!&��������&���!���(����H%���������&� �!����%�&�
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n Si absent ou = 0
n l’élément est optionnel pour l’application réceptrice

n Si =1
n l’élément doit être compris de l’application réceptrice
n Si ce n’est pas le cas, le traitement du message par le récepteur doit 

échouer
� D4��(��

<SOAP-ENV:Header>
   <t:Transaction xmlns:t="some-URI" 

SOAP-ENV:mustUnderstand="1" >
          5
   </t:Transaction>
</SOAP-ENV:Header>
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� SOAP-ENC http://schemas.xmlsoap.org/soap/encoding/
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<foo  xmlns:xsi="http://www.w3.org/1999/XMLSchema-i nstance"  
xsi:type= t̂imeInstant ^>

1999-11-12T09:43
</foo>

� ����%�����&4��%������*$*���	������%�%�(*��!������H� ���(*	�$�9&�����
&%������%�1� 
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� Types primitifs

<element name="price" 
type="float"/>
<element name="greeting" 

   
type="xsd:string"/>

� Structures
<element name="Book"><complexType>

<element name="author" 
type="xsd:string"/>

<element name="title" 
type="xsd:string"/>
</complexType></element>

� Enumération
<element name="color">
  <simpleType base="xsd:string">
    <enumeration value="Green"/>
    <enumeration value="Blue"/>
  </simpleType>

</element>

X(��	�Y��<�OXI(��	�Y
X8���%��8��!M^�!�^YS����XI8���%��8Y

X�@���]Y
��X�&%#��Y/<�<��E��]���XI�&%#��Y
��X%�%��Y
�#����%��%���XI%�%��Y
XI�@���]Y

X	����Y��&�XI	����Y
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� Références

<element name="salutation" type="xsd:string"/>
<salutation href="#id1"/>

<e:Book>
   <title>My Life and Work</title>
   <firstauthor href="#Person-1"/>
   <secondauthor href="#Person-2"/>
</e:Book>
<e:Person id="Person-1">
   <name>Henry Ford</name>
   <address xsi:type="m:Electronic-address">
       <email>mailto:henryford@hotmail.com</email>
       <web>http://www.henryford.com</web>
   </address>
</e:Person>
<e:Person id="Person-2">
   <name>Samuel Crowther</name>
   <address xsi:type="n:Street-address">
       <street>Martin Luther King Rd</street>
       <city>Raleigh</city>
       <state>North Carolina</state>
   </address>
</e:Person>
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<SOAP-ENC:Array id="id3" SOAP-ENC:arrayType=xsd:str ing[2,2]>
<item>r1c1</item>
<item>r1c2</item>
<item>r2c1</item>
<item>r2c2</item>

</SOAP-ENC:Array>

� Tableaux d’octet
<picture xsi:type="SOAP-ENC:base64">

aG93IG5vDyBicm73biBjb3cNCg==
</picture>

� Tableaux creux
<SOAP-ENC:Array id="array-1" 

SOAP-ENC:arrayType="xsd:string[10,10]">
<item SOAP-ENC:position="[2,2]">Third row, third co l</item>
<item SOAP-ENC:position="[7,2]">Eighth row, third c ol</item>

</SOAP-ENC:Array>
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<element name="Person" base="tns:Person"/>

<complexType name="Person">
      <sequence minOccurs="0" maxOccurs="1">
       <element name="name" type="xsd:string"/>
       <element name="address" type="tns:Address"/>
   </sequence>
   <attribute name="href" type="uriReference"/>
   <attribute name="id" type="ID"/>
   <anyAttribute namespace="##other"/>
</complexType>
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<element name="Address" base="tns:Address"/>

<complexType name="Address">
    <sequence minOccurs="0" maxOccurs="1">
       <element name="street" type="xsd:string"/>
       <element name="city" type="xsd:string"/>
       <element name="state" type="xsd:string"/>
   </sequence>
   <attribute name="href" type="uriReference"/>
   <attribute name="id" type="ID"/>
   <anyAttribute namespace="##other"/>
</complexType>
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<element name="Book" type="tns:Book"/>

<complexType name="Book">
   
   <sequence minOccurs="0" maxOccurs="1">
       <element name="title" type="xsd:string"/>
       <element name="firstauthor" 

type="tns:Person"/>
       <element name="secondauthor" 

type="tns:Person"/>
   </sequence>
   <attribute name="href"

type="uriReference"/>
   <attribute name="id" type="ID"/>
   <anyAttribute namespace="##other"/>
</complexType >
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<soap:Envelope xmlns:soap=‘uri for soap’>
  <soap:Body>
    <calculateArea xmlns=‘interfaceURI’>
      <origin><x>23</x><y>34</y></origin>
      <corner><x>23</x><y>34</y></corner>
    </calculateArea>
  </soap:Body>
</soap:Envelope>

<soap:Envelope xmlns:soap=‘uri for soap’>
  <soap:Body>
    <calculateArea xmlns=‘interfaceURI’>
      <origin soap:href=‘#id1’  />
      <corner soap:href=‘#id1’  />
    </calculateArea>
    <Point soap:id=‘id1’ xmlns=‘someURI’>
      <x>23</x><y>34</y>
    </Point>
  </soap:Body>
</soap:Envelope>
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� ��&�%	�!��0����8�%����3
� Code d’erreur utilisé par le logiciel (switch(faultcode) { case …

� ��&�%�%���8�0����8�%����3
� D4(��	�%������������!;&��#&����

� $�&�%�	%���0�(%�����3
� D���&�����	�&���!��	#��������%�!&������8��0$���A�����(��4��� �+�3
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� 
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� D4@�Client.Authentication
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HTTP/1.1 500 Internal Server Error
Content-Type: text/xml; charset="utf-8"
Content-Length: nnnn

<SOAP-ENV:Envelope
  xmlns:SOAP-
ENV="http://schemas.xmlsoap.org/soap/envelope/">
   <SOAP-ENV:Body>
       <SOAP-ENV:Fault>
           <faultcode> SOAP-ENV:MustUnderstand </faultcode>
           <faultstring> SOAP Must Understand 

Error </faultstring>
       </SOAP-ENV:Fault>
   </SOAP-ENV:Body>
</SOAP-ENV:Envelope>
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HTTP/1.1 500 Internal Server Error
Content-Type: text/xml; charset="utf-8"
Content-Length: nnnn

<SOAP-ENV:Envelope
  xmlns:SOAP-ENV="http://schemas.xmlsoap.org/soap/e nvelope/">
   <SOAP-ENV:Body>
       <SOAP-ENV:Fault>
           <faultcode> SOAP-ENV:Server </faultcode>
           <faultstring> Server Error </faultstring>
           <detail>
                <e:myfaultdetails xmlns:e="Some-URI ">
                 <message> My application didn't 

   work </message>
                 <errorcode> 1001 </errorcode>
               </e:myfaultdetails>
            </detail>
       </SOAP-ENV:Fault>
   </SOAP-ENV:Body>
</SOAP-ENV:Envelope>
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SOAPAction: "http://electrocommerce.org/abc#MyMessa ge"
SOAPAction: "myapp.sdl"
SOAPAction: ""
SOAPAction:
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POST /path/foo.pl HTTP/1.1
Content-Type: text/xml
SOAPAction: interfaceURI#Add
Content-Length: nnnn

<soap:Envelope xmlns:soap=‘uri for soap’>
  <soap:Body>
    <Add  xmlns=‘ interfaceURI’ >
      <arg1>24</arg1>
      <arg2>53.2</arg2>
    </Add>
  </soap:Body>
</soap:Envelope>

200 OK
Content-Type: text/xml
Content-Length: nnnn

<soap:Envelope 
    xmlns:soap=‘uri for soap’>
  <soap:Body> 
    <AddResponse  xmlns=‘ interfaceURI’  >
      <sum>77.2</sum>
    </AddResponse>
  </soap:Body>
</soap:Envelope>
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POST /StockQuote HTTP/1.1
Host: www.stockquoteserver.com
Content-Type: text/xml
Content-Length: nnnn
SOAPMethodName: Some-Namespace-URI#GetLastTradePric e

<SOAP:Envelope xmlns:SOAP="urn:schemas-xmlsoap-org: soap.v1”>
    <SOAP:Body>
        <m:GetLastTradePrice 
          xmlns:m="Some-Namespace-URI”>
            <symbol>DIS</symbol>
        </m:GetLastTradePrice>
    </SOAP:Body>
</SOAP:Envelope>
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HTTP/1.1 200 OK

Content-Type: text/xml

Content-Length: nnnn

<SOAP:Envelope xmlns:SOAP="urn:schemas-xmlsoap-org: soap.v1”>

    <SOAP:Body>

        <m:GetLastTradePriceResponse

          xmlns:m="Some-Namespace-URI”>

            <return>34.5</return>

        </m:GetLastTradePriceResponse>

    </SOAP:Body>

</SOAP:Envelope>
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<SOAP:Envelope

  xmlns:SOAP="urn:schemas-xmlsoap-org:soap.v1> 

  <SOAP:Body> 

    <SOAP:Fault> 

      <faultcode>200</faultcode> 

      <faultstring> 

        SOAP Must Understand Error 

      </faultstring> 

      <runcode>1</runcode> 

    </SOAP:Fault> 

   <SOAP:Body> 

</SOAP:Envelope> 
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,�, -
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� D4%��������(�&��(���!������	��(%�������4	�(%����

� .����%�(��������!;&%�������!����H8����!;��	�!�8���( *	�$�9&��
<foo soap:encodingStyle=‘myuri’ >

Here is some random XML!!
</foo>
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�  Septembre 1999 : SOAP 0.9
• Spécifications par Microsoft et DevelopMentor

�  Décembre 1999 : SOAP 1.0
• Soumission des spécifications à l’IETF
• Association de UserLand

�  Mai 2000 : SOAP 1.1 – Soumission au W3C
• Nombreuses associations : IBM, HP, Lotus, Compaq, Intel …
• XIDL : rapprochement de Corba

�  Septembre 2000
• Groupe de travail W3C pour la standardisation de SOAP
• Corba/Soap Interworking RFP => SCOAP

-��(�&�!;#��%���9&�
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� See http://www.Soapware.org
� JAXM, JAX-RPC RI
� Apache SOAP 2.2
� Apache AXIS
� SoapRMI
� SOAPDirect
� InstantXML
� .Net
� ...
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RMI RPC DCOM CORBA SOAP

Plate-formes Multi Multi Win32 Multi Multi

Langages
de Programmation Java C, C++, …

C++, VB, VJ,
OPascal, … Multi Multi

Langages de
Définition de Service Java RPCGEN ODL IDL XML

Réseau
TCP, HTTP, IIOP

customisable TCP, UDP IP/IPX GIOP, IIOP,
Pluggable Transport Layer

RPC,HTTP
SNMP

Transaction Non Non MTS OTS, XA Extension applicative
dans le header

Extra
Chargement
dynamique
des classes

Services Communs
Services Sectoriels

Firewall Tunneling
HTTP

HTTP Tunneling
CORBA Firewall HTTP

Qui SUN SUN/OSF MicroSoft OMG W3C

Nommage RMI, JNDI,JINI IP+Port IP+Nom COS Naming
COS Trader IP+Port, URL
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� Lack of semantic definitions of Business 
processes

� Insufficient message transfer functionality that 
would be required for business transactions

� Security and Reliability
� ebXML Message Service complements SOAP

� Low performance
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ImplementationInterface

<portType>

<message>

<import>

<definitions>

<binding>

<types>

<port>

<import>

<definitions>

<service>
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� Worldwide directory of companies, services, product s...
� White pages,Yellow pages,Green pages

� Green pages
� Namespace to describe how to use the service, etc...
� Identifier of who published the service
� Unique identifier (tModelKey) of this service for registration

� Accessing web services
� Bindings declared in directory entries:

� for example, (tModelKey, URL) associations

� UDDI directories, search engines
� xmethods.net, soapware.org, salcentral.com, soap-wrc.com, …
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Search Portal

Marketplace

Search Portal

Marketplace

Business Users

Advanced Discovery via 
Portals and Marketplaces

UDDI Registries and Protocol

Technical Users
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Provider : Information about the 
entity who offers a service

Service : Descriptive 
information about a particular 
family of technical offerings

Binding : Technical information 
about a service entry point and 
construction specs

tModel : Descriptions of 
specifications for services.  

Bindings contain references 
to tModels.  These 
references designate the 
interface specifications for 
a service.

0…n

0…n

1…n
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Interface Implementation

<businessService>

<businessEntity>

<bindingTemplate>

<tModel>

<tModel>

<businessService>

<bindingTemplate>
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<tModel xmlns="urn:uddi-org:api" tModelKey="UUID:AA AAAAAA-AAAA-

AAAA-AAAA-AAAAAAAAAAAA">
  <name>microsoft-com:creditcheck</name>
  <description xml:lang="en">Check credit limits</d escription>
  <overviewDoc>
    <overviewURL>http://schema.com/creditcheck.wsdl
    </overviewURL> 
  </overviewDoc>
  <categoryBag>
    <keyedReference
      tModelKey="UUID:CD153257-086A-4237-B336-6BDCB DCC6634" 
      keyName="Consumer credit gathering or reporti ng services" 
      keyValue="84.14.16.01.00"/> 
    <keyedReference
      tModelKey="UUID:C1ACF26D-9672-4404-9D70-39B75 6E62AB4" 
      keyName="types"  keyValue="wsdlSpec"/> 
  </categoryBag>
</tModel>
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<bindingTemplate serviceKey="33c3d124-
e967-4ab1-8f51-d93d95fac91a" bindingKey="48f2bc6b-
a6de-4be8-9f2b-2342aeafaaac">            

  <accessPoint URLType="http">
http://localhost/HelloWorld/Service1.asmx

  </accessPoint>
  <tModelInstanceDetails>
       <tModelInstanceInfo tModelKey="uuid:

64c756d1-3374-4e00-ae83-ee12e38fae63“/>  
  </tModelInstanceDetails>
 </bindingTemplate>
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� XML document management
� JAXP (Java API for XML processing)

� JAXB (Java API for XML data-binding)

� Security
� XML Encryption (JSR 106)

� XML Digital Signature (JSR 105)

� XML Trust Service (JSR 104)

� Web services security assertions (JSR 155)
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� Open-source implementation of the SOAP v1.1 and 
SOAP Messages with Attachments

� Not JAXM and JAX-RPC compatible yet
� Apache SOAP node should interoperate with JAXM node

� Latest version is v2.2

� http://xml.apache.org/soap
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� Ground-up re-architecture and implementation of 
SOAP 1.1 and W3C XMLP (SOAP 1.2) effort

� Based on configurable chains of message handlers
� � Flexible, Modular, User-extensible

� SAX-based XML processing
� Fast

� Transport framework
� JAX-RPC 

compliant��������	�
����
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� Axis 1.0 available (7 0ctober 2002)
� #%%(@II4��<�(�	#�<��8I�4��
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Annuaire
UDDI

Client
XML

5 : J’ai compris comment invoquer5 : J’ai compris comment invoquer
ton service et je t’envoie un documentton service et je t’envoie un document

XML représentant ma requêteXML représentant ma requête

Serveur

2 : J’ai trouvé! Voici le serveur2 : J’ai trouvé! Voici le serveur
hébergeant ce service webhébergeant ce service web

3 : Quel est le format d’appel du3 : Quel est le format d’appel du
service que tu proposes? service que tu proposes? 

Contrat
SOAP

4 : Voici mon contrat (WSDL)4 : Voici mon contrat (WSDL)

XML

XML

6 : J’ai exécuté ta requête et je te retourne le ré sultat6 : J’ai exécuté ta requête et je te retourne le ré sultat

1 
: J

e 
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er
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e

1 
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er
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e
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E
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Et on boucle la boucle !
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� Services Web : 

� Spécifications officielles : http://www.w3c.org
� Documentations et exemples en ligne : http://www.xmlbus.com

� �+
,�@
� �(*	�$�	�%�����+
,��<��@� #%%(@IIAAA<A5	<��8IE�I�+
,
� �(*	�$�	�%�����+
,��<��@� #%%(@IIAAA<A5	<��8IE�I���(��
� .�(�*���%�%�����@� #%%(@IIwww.soapware.org
� D4��(���������8���@� #%%(@II���(	����%<	��I���(%��%<#%��

� UDDI :
� Spécification : http://www.uddi.org
� Serveur UDDI : http://uddi.microsoft.com et http://uddi.ibm.com

� Cours :
� Didier Donsez, Web Services
� Michel Riveill, SOAP


