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.NET XML Web Services

Bill Buchanan, SoC
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Date Title Kalani

Unit 0: Introduction to .NET -

Unit 0: Introduction to .NET -

Unit 1: Creating/Manipulating Datasets Unit 1

Unit 1: Creating/Manipulating Datasets Unit 1

Unit 2: Manipulating XML Data Unit 2

Unit 2: Manipulating XML Data Unit 2

Unit 3: .NET Remoting Unit 3

Unit 3: .NET Remoting Unit 3

Unit 4: Web Services Unit 4

Unit 4: Web Services Unit 5
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XML Web Services

Bill Buchanan, SoC
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Introduction

Outline
Introduction to SOAP.

Web service creation.

Client invocation of Web services.

SOAP extensions.

Asynchronous XML Web service.

XML Wire formats.
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Developing XML Web Services and Server 

Components with Visual C# .NET and the .NET 

Framework

Consuming and Manipulating Data

Creating and Managing Microsoft Windows® Services, 

Serviced Components, .NET Remoting Objects, and 

XML Web Services

Testing and Debugging

Deploying Windows Services, Serviced Components, 

.NET Remoting Objects, and XML Web Services
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Web services: An extension of .NET Remoting, but use

Web applications for their services. Advantage: More security.

Object Object

SOAP

Object

<soap:Envelope 

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

<soap:Body>

<message xmlns:m="http://www.soapware.org/">

<title>hello</title>

<content>This is the message</content>

</message>

</soap:Body>

</soap:Envelope>

Envelope
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Disco/UDDI: Used to discover the services available on a Web

server.

<?xml version="1.0"?>

<discovery xmlns="http://schemas.xmlsoap.org/disco/">

<discoveryRef ref="http://localhost/GetCapital/GetCapital.disco" />

<contactRef ref="http://localhost/GetCapital.asmx?WSDL"

docRef="GetCapital.html"

xmlms="http://schemas.xmlsoap.org/disco/scl" />

<schemaRef ref=ñGetCapital.xsd" 

xmlns="schemas.xmlsoap.org/disco/schema" />

</discovery>

WSDL: Provides a way for a Web server to inform clients

on the format of the messages it will accept, and in the format

that it can send the results in. These include:

ÅData types it processes. 

ÅMethods it can provide.

ÅThe URLs of the methods.

Documentation
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To create a DISCO file, append ?disco onto the URL on the Web service:

http://localhost/GetCapital/GetCapital.asmx?disco
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To create a WSDL file, append ?wsdl onto the URL on the Web service:

http://localhost/GetCapital/GetCapital.asmx?wsdl
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DISCO file. A static discovery file.

VSDISCO. Dynamic discovery files, represented by the .vsdisco file 

extension, enable clients to discover all Web services in the current folder 

and any sub-folders, unless they are explicitly excluded in the dynamic 

discovery document. 
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DISCO.EXE

C: \ tttt>c: \ bin \ disco http://localhost/GetCapital/GetCapital.wsdl

Microsoft (R) Web Services Discovery Utility

Disco found documents at the following URLs:

http://localhost/GetCapital/GetCapital.wsdl

The following files hold the content found at the corresponding URLs:

. \ GetCapital.wsdl < - http://localhost/GetCapital/GetCapital.wsdl

The file . \ results.discomap holds links to each of these files.

C: \ tttt>dir

05/03/2005  22:33             4,194 GetCapital.wsdl

05/03/2005  22:33               397 results.discomap

WSDL. Services interfaces,

and data types.

DISCOMAP. Shows

the name of the WSDL

file.

http:\\....wsdl
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WSDL.EXE

C: \ Inetpub \ wwwroot \ GetCapital>c: \ bin \ wsdl 

http://localhost/GetCapital/GetCapital.asmx?wsdl  /out:myProxy.cs

Microsoft (R) Web Services Description Language Utility

[Microsoft (R) .NET Framework, Version 1.1.4322.573]

Copyright (C) Microsoft Corporation 1998 - 2002. All rights reserved.

Writing file 'myProxy.cs'.

CS. Proxy class.

http:\\....wsdl
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With a Add Web

Reference the proxy

is automatically generated

Advantage: Easier to update,

with just a right-click and select

Update Web reference.
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C: \ Inetpub \ wwwroot \ GetCapital>c: \ bin \ wsdl 

Microsoft (R) Web Services Description Language Utility

[Microsoft (R) .NET Framework, Version 1.1.4322.573]

Copyright (C) Microsoft Corporation 1998 - 2002. All rights reserved.

wsdl.exe: Utility to generate code for xml web service clients and xml web 

services using ASP.NET from WSDL contract files, XSD schemas and .discomap 

discovery documents.  This tool can be used in conjunction with disco.exe.

wsdl.exe <options> <url or path> <url or path> ...

- OPTIONS -

<url or path> -

A url or path to a WSDL contract, an XSD schema or .discomap document.

/nologo

Suppresses the banner.

/language:<language>

The language to use for the generated proxy class.  Choose from 'CS',

'VB', 'JS', 'VJS' or provide a fully - qualified name for a class

implementing System.CodeDom.Compiler.CodeDomProvider.  The default is 

'CS'

(CSharp).  Short form is '/l:'.
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/server

Generate an abstract class for an xml web service implementation using

ASP.NET based on the contracts. The default is to generate client proxy

classes.

/namespace:<namespace>

The namespace for the generated proxy or template.  The default namespace 

is the global namespace. Short form is '/n:'.

/out:<fileName>

The filename for the generated proxy code. The default name is derived 

from  the service name. Short form is '/o:'.

/protocol:<protocol>

Override the default protocol to implement.  Choose from 'SOAP', 

'SOAP12', 'HttpGet', 'HttpPost', or custom protocol as specified in the 

configuration   file.

/username:<username>

/password:<password>

/domain:<domain>

The credentials to use when the connecting to a server that

requires authentication. Short forms are '/u:', '/p:' and '/d:'.

/proxy:<url>

The url of the proxy server to use for http requests.

The default is to use the system proxy setting.
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using System.Diagnostics;

using System.Xml.Serialization;

using System;

using System.Web.Services.Protocols;

using System.ComponentModel;

using System.Web.Services;

[System.Diagnostics.DebuggerStepThroughAttribute()]

[System.ComponentModel.DesignerCategoryAttribute("code")]

[System.Web.Services.WebServiceBindingAttribute(Name="GetCapitalSoap", 

Namespace="http://MyWeb.com/GetCapital")]

public class GetCapital : System.Web.Services.Protocols.SoapHttpClientProtocol {

public GetCapital() {

this.Url = "http://localhost/GetCapital/GetCapital.asmx";

}

[System.Web.Services.Protocols.SoapDocumentMethodAttribute("http://MyWeb.com/GetCapital/CapitalCity", 

RequestNamespace="http://MyWeb.com/GetCapital", ResponseNamespace="http://MyWeb.com/GetCapital", 

Use=System.Web.Services.Description.SoapBindingUse.Literal, 

ParameterStyle=System.Web.Services.Protocols.SoapParameterStyle.Wrapped)]

public string CapitalCity(string findcountry) {

object[] results = this.Invoke("CapitalCity", new object[] {findcountry});

return ((string)(results[0]));}

public System.IAsyncResult BeginCapitalCity(string findcountry, 

System.AsyncCallback callback, object asyncState) {

return this.BeginInvoke("CapitalCity", new object[] {

findcountry}, callback, asyncState); }   

public string EndCapitalCity(System.IAsyncResult asyncResult) {

object[] results = this.EndInvoke(asyncResult);

return ((string)(results[0]));

}

}
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WSDL: Use to generate proxies for other developers to

use, before the final service is available.

/out: Sets the output proxy class.

/namespace specifies a unique namespace for the new

space.

UDDI registries: Quick way to find services.

ñHTML document does not contain a Web service discovery

information Ą means there is no WSDL or DISCO files.
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Introduction

SOAP Introduction

Bill Buchanan
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WWW server

Services:

service1()

service2()

Client

SOAP request

<soap:Envelope xmlns:SOAP="http://schemas.xmlsoap.org/soap/envelope/"

soap:encodingStyle="http://schemas.xmlsoap.org/soap/encoding/">

<soap:Body>

<message xmlns:m="http://www.soapware.org/">

<title>hello</title>

<content>This is the message</content>

</message>

</soap:Body>

</soap:Envelope>

SOAP reply
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An enhancement to this is SOAP which uses HTTP and standard Web 

server technology to transfer requests and responses. The advantage of 

using a Web server is that traffic to and from a Web server is also likely to 

be allowed through a firewall, whereas RPC traffic is often blocked. 

RPC has been rated as the No.1 security weakness, and many 

organisations block its propagation.
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<Envelope xmlns="http://schemas.xmlsoap.org/soap/envelope/">

<Body>

<Message xmlns="http://www.soapware.org" />

</Body>

</Envelope>

SOAP is a communications protocol which allows remote clients to gain 

access to services provided on a Web server. It basically provides a standard 

format for sending and receiving messages, and is platform/language 

independent. It has been standardized by the W3C, and is based on XML. 

SOAP uses XML to create a message, which is contained within an envelope, 

along within an optional Header element. It then contains a Body element, 

and an optional Fault element (which contains the reason why an error 

occurred in the processing of a SOAP message). 
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<soap:Envelope xmlns:SOAP="http://schemas.xmlsoap.org/soap/envelope/">

<soap:Body>

<Message xmlns:m="http://www.soapware.org/"/>

</soap:Body>

</soap:Envelope>

The first line is the xmlsoap namespace, which identifies the envelope as a

SOAP Envelope. It is also possible to make namespaces explicit. Most SOAP

messages do not use the default namespace, but using an explicit one.
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<soap:Envelope 

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

<soap:Body>

<message xmlns:m="http://www.soapware.org/">

<title>hello</title>

<content>This is the message</content>

</message>

</soap:Body>

</soap:Envelope>

Normally there are arguments added to an element (which is <message> in

this case).
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<soap:Envelope 

xmlns:SOAP="http://schemas.xmlsoap.org/soap/envelope/"

soap:encodingStyle="http://schemas.xmlsoap.org/soap/encoding/">

<soap:Body>

<message xmlns:m="http://www.soapware.org/">

<title>hello</title>

<content>This is the message</content>

</message>

</soap:Body>

</soap:Envelope>

In SOAP elements which are not supported are ignored, and the server will

continue to process the other elements. Along with this the envelope element

can contain other information, such as the encoding method.
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<soap:Envelope 

xmlns:SOAP="http://schemas.xmlsoap.org/soap/envelope/"

soap:encodingStyle="http://schemas.xmlsoap.org/soap/encoding/">

<soap:Body>

<message xmlns:m="http://www.soapware.org/">

<title>hello</title>

<content>This is the message</content>

<msgid xsi:type="xsd:int">1234</msgid>

</message>

</soap:Body>

</soap:Envelope>

The format of data can also be defined.
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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>

<CalcRootResponse xmlns="http://MyMath.com/maths">

<CalcRootResult>9</CalcRootResult>

</CalcRootResponse>

</soap:Body>

</soap:Envelope>

An example of a SOAP request is
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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>

<CalcRootResponse xmlns="http://MyMath.com/maths">

<CalcRootResult>9</CalcRootResult>

</CalcRootResponse>

</soap:Body>

</soap:Envelope>

An example of a SOAP request is

An example of a SOAP response is

<double xmlns="http://MyMath.com/maths">3</double>
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Client

Server

Message
SOAP 

Message

SOAP 

Message
Message

Request

Response

Request

Response

Network
Proxy

object

1.Serialize

4. Deserialize

2. Deserialize

3. Serialize

XML 

Web

service

object
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Client

Server

Message
SOAP 

Message

SOAP 

Message
Message

Request

Response

Request

Response

Network
Proxy

object

1.Serialize

4. Deserialize

2. Deserialize

3. Serialize

XML 

Web

service

object

1. The client creates a new instance of an XML Web service proxy class. This object 

resides on the same computer as the client.

2. The client invokes a method on the proxy class.

3. The infrastructure on the client computer serializes the arguments of the XML Web 

service method into a SOAP message and sends it over the network to the XML Web 

service.

4. The infrastructure receives the SOAP message and deserializes the XML. It creates an 

instance of the class implementing the XML Web service and invokes the XML Web service 

method, passing in the deserialized XML as arguments. 

5. The XML Web service method executes its code, eventually setting the return value and 

any out parameters.

6. The infrastructure on the Web server serializes the return value and out parameters into 

a SOAP message and sends it over the network back to the client.

7. The XML Web service infrastructure, on the client computer, receives the SOAP 

message, deserializes the XML into the return value and any out parameters, and passes 

them to the instance of the proxy class.

8. The client receives the return value and any out parameters.
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Introduction

Creating a Web service

Bill Buchanan
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Development

server

Deployment

server

Client

http://localhost/

Test/debug

Deployment
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.cs

A hidden code-behind file 

associated with the XML Web 

service's .asmx file that Visual 

Studio created for you contains this 

code
ASMX

http : //localhost/maths/mymaths . asmx
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.cs

A hidden code-behind file 

associated with the XML Web 

service's .asmx file that Visual 

Studio created for you contains this 

code
ASMX

http : //localhost/maths/mymaths . asmx
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.cs

A hidden code-behind file 

associated with the XML Web 

service's .asmx file that Visual 

Studio created for you contains this 

code
ASMX

http : //localhost/maths/mymaths . asmx
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.cs

A hidden code-behind file 

associated with the XML Web 

service's .asmx file that Visual 

Studio created for you contains this 

code
ASMX

http : //localhost/maths/mymaths . asmx
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.cs

A hidden code-behind file 

associated with the XML Web 

service's .asmx file that Visual 

Studio created for you contains this 

code
ASMX

http : //localhost/maths/mymaths . asmx
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[WebService(Namespace="http://MyWeb.com/GetCapital")

Description= "Capital City. "]

[WebMethod()]

public String CapitalCity(String findcountry)

{

string[] country= new string[] {"scotland","england"};

string[] capital= new string[] {"edinburgh","london"};

for (int i=0;i<country.Length;i++)

if (findcountry.ToLower()==country[i]) 

return capital[i];

return ("Not known");

} 

WebService attribute include additional information about the XML Web 

service, such as a namespace for the XML Web service and a description 

of the XML Web service. 
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[WebService(Namespace="http://MyWeb.com/GetCapital")

Description= "Capital City. "]

[WebMethod()]

public String CapitalCity(String findcountry)

{

string[] country= new string[] {"scotland","england"};

string[] capital= new string[] {"edinburgh","london"};

for (int i=0;i<country.Length;i++)

if (findcountry.ToLower()==country[i]) 

return capital[i];

return ("Not known");

} 

WebMethod attribute to a Public method exposes that method as part of 

the XML Web service 



A
u

th
o

r:
B

ill
 B

u
c
h
a
n
a
n

A
u

th
o

r:
B

ill
 B

u
c
h
a
n
a
n

The description property of the WebMethod attribute is included in 

the Service help page and the Service method help page. 

[WebMethod(Description= "This method determines the 

capital city "] 

Attaching the WebService attribute to a Public class makes it 

possible for you to include additional information about the XML 

Web service, such as a namespace for the XML Web service and 

a description of the XML Web service. The description property of 

this attribute is included in the Service help page. 

[WebService(namespace="http://testing/XmlWeb/",   

Description= "Determine capital.")] 
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The WebMethod attribute provides the following properties: 

ÅBufferResponse. Enables buffering of responses for an XML Web service 

method. 

ÅCacheDuration. Enables caching of the results for an XML Web service 

method. 

ÅDescription. Supplies a description for an XML Web service method that 

will appear on the Service help page. 

ÅEnableSession. Enables session state for an XML Web service method. 

ÅMessageName. Enables the XML Web service to uniquely identify 

overloaded methods using an alias. 

ÅTransactionOption. Enables the XML Web service method to participate 

as the root object of a transaction. 
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XML Web service discovery

XML Web service discovery is the process by which a client locates an 

XML Web service and obtains its service description.

The process of XML Web service discovery in Visual Studio involves 

interrogating a Web site following a predetermined algorithm. 

The goal of the process is to locate the service description, which is an 

XML document that uses the Web Services Description Language 

(WSDL)

The service description describes what services are available and how 

to interact with those services. Without a service description, it is 

impossible to programmatically interact with an XML Web service. 

The application must have a means to communicate with the XML Web 

service and to locate it at run time. Adding a Web reference to the project 

for the XML Web service does this by generating a proxy class that 

interfaces with the XML Web service and provides a local representation 

of the XML Web service. 
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Tutorial Session 1:

Page 13 and 14 [Creating Web Services]

On-line test: http://buchananweb.co.uk/dotnetmill4.htm
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private void button1_Click(object sender, System.EventArgs e)

{

localhost.GetCapital c = new localhost.GetCapital();

string str=c.CapitalCity("scotland");

textBox1.Text = str;

} 
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Tutorial Session 2:

Page 18 and 19 [Calling Web Services]
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SOAP extensions allow you to gain access to the actual network stream 

before it is deserialized into objects within the framework, and vice versa.

.... could be used, say, to encrypt the data before it is sent. 

Create a class that derives from 

System.Web.Services.Protocols.SoapExtension

Create a class that derives from 

System.Web.Services.Protocols.SoapExtensionAttribute

Core is ProcessMessage method. 

- called several times, and every time with  a SoapMessage object, it 

includes information on the stage of the SOAP message. 
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1. A SOAP message comes in and the server figures out which method to 

route to.

2. The server checks to see if any SOAP extensions should be invoked, 

and if so, invokes them with the BeforeDeserialize event stage.

3. The server deserializes the stream and invokes all the extensions for 

the AfterDeserialize stage.

ASP.NET SOAP extensions derive from the SoapExtension class. 
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ÅThe GetInitializer and Initialize methods provide 

alternative mechanisms for initializing the SOAP 

extension to enhance performance. 

ÅProcessMessage is the heart of most SOAP 

extensions, as the method is called at each stage 

defined in SoapMessageStage, allowing the SOAP 

extension to perform the desired behavior of that 

specific SOAP extension. 

ÅFor SOAP extensions that need to modify the 

SOAP request or SOAP response, ChainStream

provides an opportunity to receive the proposed 

data to be sent across the wire. 
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Client

Server

Message
SOAP 

Message

SOAP 

Message
Message

Request

Response

Request

Response

Network
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Server

Request

Response

Network

GetInitializer() ïCalled when Web service is started.

Initializer() ïCalled when Web service is started.

ChainStream() ïAllows the stream to be interrupted.

These override the standard methods of SoapExtension class.
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Server

Request

Response

Network

ProcessMessage(... message)

{

switch (message.Stage)

{

case (SoapMessageStage.BeforeSerialize):

case (SoapMessageStage.AfterSerialize):

case (SoapMessageStage.BeforeDeserialize):

case (SoapMessageStage.BeforeDeserialize):

}

}

BeforeDeserialize AfterDeserialize

Afterserialize Beforeserialize
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namespace maths

{

[WebService(Namespace="http://MyMath.com/maths")]

public class MyMaths : System.Web.Services.WebService

{

public MyMaths()

{

InitializeComponent();

}

[WebMethod(), SoapDisplayExtension]

public double CalcSquare(double val)

{

return (val*val); 

}

[WebMethod(), SoapDisplayExtension]

public double CalcRoot(double val)

{

return (Math.Sqrt(val));

}

[WebMethod(), SoapDisplayExtension]

public double CalcCube(double val)

{

return (val*val*val);

}

}

} 
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namespace maths

{

public class SoapDisplayExtension : SoapExtension

{

private Stream originalStream;

private Stream internalStream;

public SoapDisplayExtension()

{

}

public override object GetInitializer( System.Type serviceType)

{

return null;

}

public override object GetInitializer( LogicalMethodInfo methodInfo,

SoapExtensionAttribute attribute)

{

return null;

}

public override void Initialize(object initializer)

{

}

public override System.IO.Stream ChainStream(System.IO.Stream stream)

{

originalStream = stream;

internalStream = new MemoryStream();

return internalStream;

}
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public override void ProcessMessage(

System.Web.Services.Protocols.SoapMessage message)

{

switch(message.Stage)

{

case SoapMessageStage.BeforeSerialize:

break;

case SoapMessageStage.AfterSerialize:

FileStream fs = new FileStream(

@"c: \ mysharedfolder \ math.log", 

FileMode.Append, FileAccess.Write);

StreamWriter sw = new StreamWriter(fs);

sw.WriteLine("AfterSerialize" + DateTime.Now);

sw.Flush();

internalStream.Position = 0;

CopyStream(internalStream, fs);

fs.Close();

internalStream.Position = 0;

CopyStream(internalStream, originalStream);

internalStream.Position = 0;

break;
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public override void ProcessMessage(

System.Web.Services.Protocols.SoapMessage message)

{

switch(message.Stage)

{

case SoapMessageStage.BeforeDeserialize:

CopyStream(originalStream, internalStream);

internalStream.Position = 0;

FileStream fs1 = new FileStream(

@"c: \ mysharedfolder \ math.log", 

FileMode.Create, FileAccess.Write);

StreamWriter sw1 = new StreamWriter(fs1);

sw1.WriteLine("BeforeDeserialize" + DateTime.Now);

sw1.Flush();

CopyStream(internalStream, fs1);

fs1.Close();

internalStream.Position = 0;

break;

case SoapMessageStage.AfterDeserialize:

break;

}

}



A
u

th
o

r:
B

ill
 B

u
c
h
a
n
a
n

A
u

th
o

r:
B

ill
 B

u
c
h
a
n
a
n

using System;

using System.Web.Services;

using System.Web.Services.Protocols;

namespace maths

{

[AttributeUsage(AttributeTargets.Method)]

public class SoapDisplayExtensionAttribute : SoapExtensionAttribute

{

private int priority =1;

// Member to store the extension's priority

public override int Priority

{

get {return priority; }

set { priority = value; }

}

public override System.Type ExtensionType

{

get

{

return typeof(

math.SoapDisplayExtension);

}

}

}

} 
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private void button1_Click(object sender, System.EventArgs e)

{

localhost.MyMaths m = new localhost.MyMaths();

double val = m.CalcRoot(1.2);

textBox1.Text = val.ToString();

}
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BeforeDeserialize 1/31/2005 19:31:10

<?xml version="1.0" encoding="utf - 8"?>

<soap:Envelope 

xmlns:soap="http://schemas.xmlsoap.org/soap/envelope/" 

xmlns:xsi="http://www.w3.org/2001/XMLSchema - instance" 

xmlns:xsd="http://www.w3.org/2001/XMLSchema">

<soap:Body>

<CalcRoot xmlns="http://MyMath.com/maths">

<val>1.2</val>

</CalcRoot>

</soap:Body>

</soap:Envelope>

AfterSerialize 1/31/2005 19:31:11

<?xml version="1.0" encoding="utf - 8"?>

<soap:Envelope 

xmlns:soap="http://schemas.xmlsoap.org/soap/envelope/" 

xmlns:xsi="http://www.w3.org/2001/XMLSchema - instance" 

xmlns:xsd="http://www.w3.org/2001/XMLSchema">

<soap:Body>

<CalcRootResponse xmlns="http://MyMath.com/maths">

<CalcRootResult>1.0954451150103322</CalcRootResult>

</CalcRootResponse>

</soap:Body>

</soap:Envelope>
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Tutorial Session 3:

Page 27, 28 and 29 [SOAP Extensions]

On-line test: http://buchananweb.co.uk/dotnet4.html
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