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Web services

 Message format:
 SOAP = Simple Object Access Protocol

 Versions: 1.1 and 1.2

 Interface descriptor:
 WSDL = Web-Services Description Language

 Versions: 1.1 and 2.0

 Service repository:
 UDDI = Universal Description Discovery and Integration

 Versions: 2.0 and 3.0
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WSDL
(Web-Services Description Language)
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WSDL

 Web Services Description Language

 Descriptor for web services
 interface

 meta-data

 service address

 W3C

 Versions: 1.1 and 2.0
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WSDL 1.1

 definitions: root element
 import: other WSDL
 types: used types

 XML schema (XSD)

 message: parameter list
 part: parameter

 portType: interface
 operation: function

 input: input parameters
 output: output parameters
 fault: exception

 binding: calling convention
 protocol, data format, encoding

 service: implementation
 port: location of the service with 

the given binding
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WSDL 1.1 MEP

 MEP = Message Exchange Pattern

 Depends on the input/output parameters
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there is output no output

there is input request-reply
one-way

(asynchronous)

no input solicit-response -
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WSDL 1.1 summary
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WSDL 2.0

 Not yet widespread and not yet widely supported

 Simpler than version 1.1

 Root: description instead of definitions

 There is import and include

 Reduced redundancy: no message

 Reusable bindings

 interface instead of portType

 (Multiple) inheritance among interfaces
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WSDL 2.0 summary
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SOAP
(Simple Object Access Protocol)
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SOAP history

 Originally:
 1998. Microsoft

 SOAP = Simple Object Access Protocol

 XML-based RPC

 Today:
 W3C

 Versions: 1.1 and 1.2

 the abbreviation remained SOAP, however, it is not extracted 
any more
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SOAP

 Communication protocol

 Between applications

 Based on XML

 Platform independent

 Programming language independent

 Simple

 Extensible
 see later: WS-* standards

 Independent of the transport layer, however, the most 
common transport is HTTP
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SOAP envelope
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Envelope

Header?

Body

Custom header*

Custom content?

or Fault?

<?xml version="1.0" encoding="utf-8"?>
<env:Envelope xmlns:env="[SOAP namespace]">

<env:Header>
<myns:MyHeader1 xmlns:myns="[MyNamespace]"/>
<myns:MyHeader2 xmlns:myns="[MyNamespace]"

env:mustUnderstand="1"/>
...

</env:Header>
<env:Body>
...
<env:Fault>

...
</env:Fault>

</env:Body>
</env:Envelope>



SOAP 1.1

 SOAP message namespace:
 http://schemas.xmlsoap.org/soap/envelope/

 WSDL namespace:
 http://schemas.xmlsoap.org/wsdl/soap/

 HTTP headers:
 POST [local URL] HTTP/1.1
Content-Type: text/xml; charset="utf-8”
SOAPAction: [Action]

 SOAPAction is mandatory
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SOAP 1.2

 SOAP message namespace:
 http://www.w3.org/2003/05/soap-envelope

 WSDL namespace:
 http://schemas.xmlsoap.org/wsdl/soap12/ 

 The Fault element has a different structure than in 
version 1.1

 HTTP headers:
 POST [local URL] HTTP/1.1
Content-Type: application/soap+xml; 

charset=utf-8; 
action=“[Action]”

 action is optional

 GET method is also allowed
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SOAP binding style

 Defines the encoding style of the parameters

 Styles:
 RPC/encoded

 RPC/literal

 Document/encoded (not implemented)

 Document/literal

 Document/wrapped (recommended)

17Dr. Balázs Simon, BME, IIT



RPC/encoded
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WSDL:
<wsdl:message

name="MyOperationRequest">
<wsdl:part name="param" 

type="xsd:int"/>
</wsdl:message>
<wsdl:message name="empty"/>
<wsdl:portType name="MyPortType">
<wsdl:operation name="MyOperation">
<wsdl:input

message="tns:MyOperationRequest"/>
<wsdl:output message="tns:empty"/>

</wsdl:operation>
</wsdl:portType>

SOAP message:
<soap:envelope>
<soap:body>
<MyOperation>
<param

xsi:type="xsd:int">5</param>
</MyOperation>

</soap:body>
</soap:envelope>

void MyOperation(int param)

Properties:
+ WSDL is simple
+ operation name is part of the msg.
- type information overhead
- SOAP message cannot be validated 
based on the WSDL



RPC/literal
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WSDL:
<wsdl:message
name="MyOperationRequest">

<wsdl:part name="param" 
type="xsd:int"/>
</wsdl:message>
<wsdl:message name="empty"/>
<wsdl:portType name="MyPortType">
<wsdl:operation

name="MyOperation">
<wsdl:input

message="tns:MyOperationRequest"/>
<wsdl:output

message="tns:empty"/>
</wsdl:operation>

</wsdl:portType>

SOAP message:
<soap:envelope>
<soap:body>
<MyOperation>
<param>5</param>

</MyOperation>
</soap:body>

</soap:envelope>

void MyOperation(int param)

Properties:
+ WSDL is simple
+ operation name is part of the msg.

+ minimal type info in the message
- SOAP message cannot be validated 

based on the WSDL



Document/literal
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void MyOperation(int param)

WSDL:
<wsdl:types>

<xsd:schema>
<xsd:element name="paramElement" 

type="xsd:int"/>
</xsd:schema>

</wsdl:types>
<wsdl:message name="MyOperationRequest">

<wsdl:part name="param" 
element="tns:paramElement"/>

</wsdl:message>
<wsdl:message name="empty"/>
<wsdl:portType name="MyPortType">
<wsdl:operation name="MyOperation">
<wsdl:input

message="tns:MyOperationRequest"/>
<wsdl:output message="tns:empty"/>
</wsdl:operation>

</wsdl:portType>

SOAP message:
<soap:envelope>
<soap:body>
<paramElement>5</paramElement>

</soap:body>
</soap:envelope>

Properties:
+ no type info in the message
+ the message can be validated by XSD
- WSDL is more complicated
- no operation name in the message



Document/wrapped
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void MyOperation(int param)
WSDL:
<wsdl:types>

<xsd:schema>
<xsd:element name="MyOperation">
<xsd:complexType>

<xsd:sequence>
<xsd:element name="param" 

type="xsd:int"/>
</xsd:sequence>

</xsd:complexType>
</xsd:element>

</xsd:schema>
</wsdl:types>
<wsdl:message name="MyOperationRequest">

<wsdl:part name="parameters" 
element="tns:MyOperation"/>
</wsdl:message>
<wsdl:message name="empty"/>
<wsdl:portType name="MyPortType">

<wsdl:operation name="MyOperation">
<wsdl:input

message="tns:MyOperationRequest"/>
<wsdl:output message="tns:empty"/>

</wsdl:operation>
</wsdl:portType>

SOAP message:
<soap:envelope>
<soap:body>
<MyOperation>
<param>5</param>

</MyOperation>
</soap:body>

</soap:envelope>

Properties:
only one root element in message body
the root element has the name of the 
operation
+ no type info in the message
+ message can be validated by XSD
+ operation name in the message
- complicated WSDL



WSDL 1.1 – SOAP 1.1 binding
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<?xml version="1.0" encoding="utf-8"?>
<wsdl:definitions name="MyWsdl" targetNamespace="http://MyNs" xmlns:tns="http://MyNs"

xmlns:wsdl="http://schemas.xmlsoap.org/wsdl/"
xmlns:soap="http://schemas.xmlsoap.org/wsdl/soap/">

...
<wsdl:binding name="MyBinding" type="tns:MyPortType">

<soap:binding style="RPC|document" transport="http://schemas.xmlsoap.org/soap/http"/>
<wsdl:operation name="MyOperation">

<soap:operation style="RPC|document" soapAction="http://MyNs/MyPortType/MyOperation"/>
<wsdl:input>

<soap:body use="encoded|literal" 
encodingStyle="http://schemas.xmlsoap.org/soap/encoding/"/>

</wsdl:input>
<wsdl:output>

<soap:body use="encoded|literal" 
encodingStyle="http://schemas.xmlsoap.org/soap/encoding/"/>

</wsdl:output>
<wsdl:fault name="MyFault">

<soap:fault name="MyFault" use="encoded|literal"/>
</wsdl:fault>

</wsdl:operation>
</wsdl:binding>

</wsdl:definitions>



WSDL 1.1 – SOAP 1.2 binding
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<?xml version="1.0" encoding="utf-8"?>
<wsdl:definitions name="MyWsdl" targetNamespace="http://MyNs" xmlns:tns="http://MyNs"

xmlns:wsdl="http://schemas.xmlsoap.org/wsdl/"
xmlns:soap12="http://schemas.xmlsoap.org/wsdl/soap12/">

...
<wsdl:binding name="MyBinding" type="tns:MyPortType">

<soap12:binding style="RPC|document" transport="http://schemas.xmlsoap.org/soap/http"/>
<wsdl:operation name="MyOperation">

<soap12:operation style="RPC|document" soapAction="http://MyNs/MyPortType/MyOperation"/>
<wsdl:input>

<soap12:body use="encoded|literal" 
encodingStyle="http://schemas.xmlsoap.org/soap/encoding/"/>

</wsdl:input>
<wsdl:output>

<soap12:body use="encoded|literal" 
encodingStyle="http://schemas.xmlsoap.org/soap/encoding/"/>

</wsdl:output>
<wsdl:fault name="MyFault">

<soap12:fault name="MyFault" use="encoded|literal"/>
</wsdl:fault>

</wsdl:operation>
</wsdl:binding>

</wsdl:definitions>
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