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Motivation

n Remote Procedure Call (RPC)
• Sun RPC, CORBA IIOP, Java RMI, MS DCOM ORPC

n Requête-réponse
• Méthode POST de HTTP pour le transport
• XML pour l’encodage
• HTTP/SSL pour la sécurité

n Prémisse des Web Services 
n Mais devenu obsolète avec SOAP

• qui s’inspire largement de XML RPC
• voir cours http://www-adele.imag.fr/~donsez/cours/soap.pdf
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La DTD pour les types de données

n Types primitifs
<!ELEMENT i4 (#PCDATA)>
<!ELEMENT int (#PCDATA)>
<!ELEMENT boolean (#PCDATA)>
<!ELEMENT string (#PCDATA)>
<!ELEMENT double (#PCDATA)>
<!ELEMENT dateTime.iso8601 (#PCDATA)>
<!ELEMENT base64 (#PCDATA)>
<!ELEMENT nil (EMPTY)>

n Tableau
<!ELEMENT array (data)>
<!ELEMENT data (value*)>

n Structure
<!ELEMENT struct (member*)>
<!ELEMENT member (name, value)>
<!ELEMENT name (#PCDATA)>

n Récursion
<!ELEMENT value ( i4 | int | boolean | string | dateTime.iso8601| double | base64 |

struct | array )>
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Types de données
(et correspondance en Java)

7\SH�;0/�53& 7\SH�SULPLWLI 7\SH�REMHW
L� LQW MDYD�ODQJ�,QWHJHU
LQW LQW MDYD�ODQJ�,QWHJHU
ERROHDQ ERROHDQ MDYD�ODQJ�%RROHDQ
VWULQJ MDYD�ODQJ�6WULQJ MDYD�ODQJ�6WULQJ
GRXEOH GRXEOH MDYD�ODQJ�'RXEOH
GDWH7LPH�LVR���� MDYD�XWLO�'DWH MDYD�XWLO�'DWH
VWUXFW MDYD�XWLO�+DVKWDEOH MDYD�XWLO�+DVKWDEOH
DUUD\ MDYD�XWLO�9HFWRU MDYD�XWLO�9HFWRU
EDVH�� E\WH>@ E\WH>@
QLO �H[WHQVLRQ� QXOO QXOO
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Exemple de données primitives

<value><int>42</int></value>
<value><i4>-32764</i4></value>
<value><int>0</int></value>
<value><int>+42</int></value>
<value><double>2.0</double></value>
<value><double>-0.32653</double></value>
<value><double>67234.45</double></value>
<value><boolean>1</boolean></value>
<value><boolean>0</boolean></value>
<value>Hello, World!</value>
<value><string>Hello, World!</string></value>
<value>Tom &amp; Jerry</value>
<value><string>Once upon a time</string></value>
<value><string>"Twelve apples please," she said.</string></value>
<value><string>3 &lt; 5</string></value>
<value><dateTime.iso8601>20031231T13:30:25</dateTime.iso8601></value>
<value><base64>SGVsbG8sIFdvcmxkIQ==</base64></value>
<value><nil/></value>
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Exemple de données complexes

<value>
<struct>
<member>

<name>age</name><value><int>38</int></value>
</member>
<member>
<name>name</name><value><string>Alice</string></value>

</member>
<member>
<name>children</name>
<value>
<array>
<data>
<value><string>Bob</string></value>
<value><string>Cary</string></value>

</data>
</array>

</value>
</member>

</struct>
</value>
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La DTD pour les requêtes et réponses

n Requête
<!ELEMENTmethodCall (methodName, params)>
<!ELEMENTmethodName(#PCDATA)>
<!ELEMENTparams(param*)>
<!ELEMENTparam(value)>

n Réponse
<!ELEMENTmethodResponse(params|fault)>
<!ELEMENTfault (value)>
<!-- note that thecontent model for fault is underspecified here -->
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Exemple de requête

3267��USF[PO +773�����
8VHU�$JHQW� $FPH;0/53&�����
&RQWHQW�7\SH� WH[W�[PO�
&RQWHQW�/HQJWK������

�"[PO YHUVLRQ �����"!�
�PHWKRG&DOO!
�PHWKRG1DPH!VD\+HOOR��PHWKRG1DPH!
�SDUDPV!
�SDUDP!�YDOXH!�QLO�!��YDOXH!��SDUDP!
�SDUDP!�YDOXH!�VWULQJ!FD��VWULQJ!��YDOXH!��SDUDP!
��SDUDPV!
��PHWKRG&DOO!
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Exemple de réponse

HTTP/1.1 200 OK 
Date: Sun, 29 Apr 2003 12:08:58 GMT
Server: Apache/1.3.12 (Unix) 
Connection: close 
Content-Type: text/xml 
Content-length: 133

<?xml version="1.0"?>
<methodResponse>
<params>
<param>
<value><string>Hello World</string></value>

</param>
</params>

</methodResponse>
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Exemple de réponse en erreur

<?xml version="1.0"?>
<methodResponse>

<fault>
<value>
<struct>

<member>
<name>faultCode</name>
<value><int>3</int></value>

</member>
<member>
<name>faultString</name>
<value><string>No such method.</string></value>

</member>
</struct>

</value>
</fault>

</methodResponse> 

Les spécifications 
fixent la significations 
d’un certain nombre de 

faultCode
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Exemple de réponse en erreur

<?xml version="1.0"?>
<methodResponse>

<fault>
<value>
<struct>

<member>
<name>faultCode</name>
<value><int>401</int></value>

</member>
<member>
<name>faultString</name>
<value><string>Unknown language, ’ca’.</string></value>

</member>
</struct>

</value>
</fault>

</methodResponse> 
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Implémentations

n Propose la partie cliente et/ou la partie serveur

n -DYD
• Apache XML RPC (ex Helma)

• )RXUQLW�OD�SDUWLH�FOLHQWH��XQH�VHUYOHW HW�XQ�VHUYHXU�+773�VWDQGDORQH�
SRXU�OHV�WHVWV

n 3+3
n 3(5/
n 3\WKRQ
n $63��9%6FULSW��-6FULSW�

8QGHU�&RQVWUXFWLRQ(Q�&RQVWUXFWLRQ
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Exemple de serveur (Apache XML RPC)

WU\ ^
���6WDUW WKH�VHUYHU� XVLQJ�EXLOW�LQ�YHUVLRQ
6\VWHP�RXW�SULQWOQ��$WWHPSWLQJ WR VWDUW ;0/�53& 6HUYHU������
:HE6HUYHU�VHUYHU  �QHZ :HE6HUYHU�������
6\VWHP�RXW�SULQWOQ��6WDUWHG�VXFFHVVIXOO\����
�� 5HJLVWHU�RXU�KDQGOHU FODVV�DV DUHD
VHUYHU�DGG+DQGOHU��KHOOR���QHZ +HOOR+DQGOHU��HQ����
6\VWHP�RXW�SULQWOQ��5HJLVWHUHG�+HOOR+DQGOHU FODVV�WR�KHOOR����
6\VWHP�RXW�SULQWOQ��1RZ�DFFHSWLQJ�UHTXHVWV���+DOW�SURJUDP WR�VWRS�����

`�FDWFK��,2([FHSWLRQ�H��^
6\VWHP�RXW�SULQWOQ��&RXOG QRW VWDUW�VHUYHU�����H�JHW0HVVDJH������

`
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Exemple de handler statique
(Apache XML RPC)

public classHelloHandler {
private String currentLanguage;
public HelloHandler(String language){setCurrentLanguage(language); }
public StringgetCurrentLanguage(String language) { return this.currentLanguage; }
publicvoid setCurrentLanguage(String language) { this.currentLanguage=language; }
SXEOLF�6WULQJ VD\+HOOR�6WULQJ QDPH��6WULQJ ODQJXDJH� WKURZV�;PO5SF([FHSWLRQ ^
if(language==null) language=currentLanguage;
if(language.equals("en")){ if(name==null) name="World";

return "Hello "+name; }
if(language.equals("es")){ if(name==null) name="Mundo";

return "Hola "+name; }
if(language.equals("fr")){ if(name==null) name="tout le monde";

return "Bonjour "+name; }
WKURZ QHZ ;PO5SF([FHSWLRQ������8QNQRZQ�ODQJXDJH��
��ODQJXDJH��
���

} }
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Exemple de handler dynamique
(Apache XML RPC)

public classHelloDynHandler LPSOHPHQWV�;PO5SF+DQGOHU {
private HelloHandler hh;
publicHelloDynHandler(String language){
hh=newHelloHandler(language);

}
SXEOLF 2EMHFW�H[HFXWH�6WULQJ PHWKRG1DPH� 9HFWRU�SDUDPHWHUV�
WKURZV MDYD�ODQJ�([FHSWLRQ�^

if (methodName=="sayHello") {
Stringname=(String) parameters.elementAt(0);
String lang=(String) parameters.elementAt(1);
returnhh.sayHello(name,lang);

} else {
WKURZ QHZ ;PO5SF([FHSWLRQ����1R VXFK�PHWKRG���

}
}

}
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Exemple de handler dynamique
avec authentification (Apache XML RPC) 8QGHU�&RQVWUXFWLRQ

(Q�&RQVWUXFWLRQ
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Exemple de client (Apache XML RPC)

WU\ ^
�� &UHDWH�WKH FOLHQW� LGHQWLI\LQJ�WKH�VHUYHU
;PO5SF&OLHQW FOLHQW� �QHZ�;PO5SF&OLHQW��KWWS���ORFDOKRVW���������
�� &UHDWH�WKH�UHTXHVW�SDUDPHWHUV
9HFWRU�SDUDPV  �QHZ 9HFWRU�����
SDUDPV�DGG(OHPHQW�QXOO��
SDUDPV�DGG(OHPHQW��FD���
���,VVXH�D�UHTXHVW�VD\+HOOR
6WULQJ UHVXOW �6WULQJ�� �FOLHQW�H[HFXWH��KHOOR�VD\+HOOR�� SDUDPV��
���5HSRUW WKH�UHVXOWV
6\VWHP�RXW�SULQWOQ��7KH�VHUYHU�VD\V����� UHVXOW�WR6WULQJ������

`�FDWFK��,2([FHSWLRQ�H��^
6\VWHP�RXW�SULQWOQ��,2�([FHSWLRQ������H�JHW0HVVDJH������

`�FDWFK��;PO5SF([FHSWLRQ H��^
6\VWHP�RXW�SULQWOQ��([FHSWLRQ ZLWKLQ ;0/�53&������H�JHW0HVVDJH������

`
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Webographie et Bibliographie

n Sites
• http://www.xml-rpc.com
• http://jakarta.apache.org

n Livre
• Simon St.Laurent, Joe Johnston, Edd Dumbill , Programming 

Web Services with XML-RPC, Ed O’Reilly, June 2001, 
ISBN 0-596-00119-3


