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Building ASP.NET Web Services

The first chapter explained what Web Services are and why you need them. In this chapter we will look
at how you can build Web Services with ASP.NET.

We will discuss the various options we have when building Web Services. Examples will be shown
primarily in C#, but we will also look at some VB.NET syntax for building Web Services. We will use
the built-in test support in ASP.NET to test these services. The next chapter will show you how you can
use the Web Services from ASP.NET.

As this is an introductory chapter, the examples will be kept simple.
More specifically, we will look at:

The minimum requirements needed for building a Web Service with ASP.NET.
How to build a Web Service using a text editor such as Notepad.
How to use Visual Studio .NET to build Web Services.

o 0 o o

The attributes and properties we can use to control the Web Service behavior.

Building a Web Service using Notepad

Visual Studio .NET has excellent support for building Web Services. Nevertheless, it is very easy to
build Web Services without the support of VS.NET. In fact, to build Web Services we really only need:

Q A text editor.
QO A .NET compiler, such as the C# or VB.NET compilers.



Chapter 2

There are many reasons why you may want to build a Web Service without VS.NET. It may be too
expensive or you may prefer a different text editor or development environment. Many developers,
even within Microsoft, like the Emacs editor. Many large-scale projects also use makefiles to control the
build process.

In the upcoming section we will use Notepad, the world's most available text editor to build a Web
Service. In Windows XP, Notepad also has an option to enable line numbers, so there is one less reason
to use a different text editor. But before we dig into the details of Web Services let's look at the example
that we will use in this chapter and the next to illustrate the main concepts of ASP.NET Web Services.

The Application Settings Example

In this and the next chapter we will use an example that exposes the application settings of a web
application as a Web Service. In ASP.NET, application settings may be stored in two places, in the
Application object and in the web. config file.

If you have used classic ASP, you probably know the Application object already. It is a dictionary
where you can store key/value pairs. It is typically used to store application-wide settings. One common
use of the Application object is to cache application data that changes infrequently. In classic ASP,
many people also use the Application object to store configuration settings such as a database
connection string.

In ASP.NET we will typically store application configuration settings in the web.config file. This file
is placed in the web application's root directory and can be used to configure many aspects of the web
application. The web. config file contains several sections, including sections for authentication,
security, error handling, and Web Services. We'll see several examples of configuration settings
affecting Web Services later in this chapter.

For the purposes of this opening explanation, we'll look at one of the Web.config setting sections now;
a section in which you can define your own application settings, the appSettings section. Here is a
database connection string in the appSettings section:
<configuration>
<appSettings>
<add key="ConnectString" value="user id=sa; password=;database=pubs;
server=localhost" />
</appSettings>
</configuration>

The name of the key, ConnectString, is an arbitrary name we are using for the purposes of this
example. We could use whatever name we want.

Here is a simple C# class that allows us to write strings to the Application object, retrieve strings
from the Application object, and retrieve strings from the appSettings section of the web.config
file. The class is available with the download package for this book as
Chapter2/wwwroot/AppServiceCS/AppService.cs:

using System.Configuration;
using System.Web;



public class AppService

{
public void SetAppState(string key, string value)

{
HttpApplicationState Application;
Application = HttpContext.Current.Application;

Application.Lock() ;
Application[key] = value;
Application.UnLock () ;

}

public string GetAppState(string key)
{
HttpApplicationState Application;
Application = HttpContext.Current.Application;

if (Application[key] == null)
return null;
else if (Application[key] is System.String)
return Application[key].ToString() ;
else
return null;

}

public string GetAppSettings (string key)
{

return ConfigurationSettings.AppSettings[key];
}

The SetAppState () function writes a string value to the Application object and associates it with
the given key:

public void SetAppState(string key, string value)
{

HttpApplicationState Application;

Application = HttpContext.Current.Application;

Application.Lock () ;
Application[key] = wvalue,
Application.UnLock () ;

It uses the Application property of the HttpContext class. The context is always available from
ASP.NET code. Later in this chapter we will see another way of getting at the Application object.
To be on the safe side, the function synchronizes access to the Application object by calling Lock ()
before writing to the Application object and UnLock () after writing. This is necessary since many

threads may access the function at the same time.

The GetAppState () function retrieves the value of a key:
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public string GetAppState(string key)
{
HttpApplicationState Application;
Application = HttpContext.Current.Application;

if (Applicationl[key] == null)
return null;
else if (Application[key] is System.String)
return Application[key].ToString() ;
else
return null;

It checks if the value stored is really a string before returning it, since we are only dealing with strings in
this service, not other objects that may be stored in the Application object.

The last function in the class, GetAppSettings (), retrieves an application setting from the
web.config file.

public string GetAppSettings (string key)
{

return ConfigurationSettings.AppSettingslkey];
}

The function uses the AppSettings property of the ConfigurationSettings class in the NET
Framework to get this value. This property is a dictionary of all key/value pairs in the web. config file.
Note that the AppSettings property is read-only. To modify the application settings we have to edit
the web.config file.

The class in question is a regular class, and is not yet exposed as a Web Service. As it stands it can be
used from .aspx or code-behind files within an ASP.NET web application. The next section will look
at how we can expose this class to the world outside the ASP.NET web application: we are of course
going to expose it as a Web Service.

Why would we want to expose this class as a Web Service? One reason might be to integrate classic
ASP pages and ASP.NET pages. If you have an ASP application you may want to develop new pages in
ASP.NET to take advantage of all the new features of ASP.NET. ASP and ASP.NET pages can co-exist
in the same web application. However, the Application object of ASP.NET is separate from the
Application object of ASP. The "Application Settings" Web Service can be used from ASP to get at
the ASP.NET application state and configuration. This allows us to modify application settings such as
database connection strings in one place. We will see an example of an ASP page accessing the Web
Service later in this chapter.

The Application Settings service can also be used if you want to expose the application settings to other
applications such as other web applications, Windows applications etc.

If you want to expose application settings as a Web Service, you should secure your Web Service so that
only authorized clients can access it. Chapters 13 and 14 describes security with Web Services in detail.

For this kind of service, we can use the IP Address and Domain Name Restrictions settings of IIS to
only allow access to this service from the same machine. To get at these settings, right-click on the Web
Service file in IIS, select Properties, and then select File Security.



Exposing Application Settings as a Web Service
To expose our class as a Web Service with ASP.NET we have to do the following:

O  Place our class in a file with an . asmx extension.
O Add awebService directive to the top of the page.

O Add a WebMethod attribute to the methods we want to expose to the world.

We have other options as well when we want to expose a class as an ASP.NET Web Service, but these
are the minimum requirements. The other options will be shown later.

The .asmx file is the entry point into the Web Service. The code for the Web Service can either be in
the .asmx file or in a code-behind file as we'll see later.

The .asmx extension is used for ASP.NET Web Services in the same way that the . aspx extension is
used for web pages. The code in the .asmx file can be any .NET language. Let us first look at how we
can expose our class as a Web Service with all the code in a single file.

C#

Here is the C# code for exposing the code as a Web Service. The changes to the original code are
highlighted:

<%@ WebService Language="C#" class="AppService" %>

using System.Configuration;
using System.Web;
using System.Web.Services;

public class AppService
{
[WebMethod]
public void SetAppState(string key, string value)
{
HttpApplicationState Application;
Application = HttpContext.Current.Application;

Application.Lock() ;
Application[key] = value;
Application.UnLock() ;

}

[WebMethod]
public string GetAppState(string key)
{
HttpApplicationState Application;
Application = HttpContext.Current.Application;

if (Applicationl[key] == null)
return null;

else if (Applicationl[key] is System.String)
return Application[key].ToString();

else
return null;
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[WebMethod]
public string GetAppSettings(string key)
{
return ConfigurationSettings.AppSettings[key];
}

As you can see, we don't have to write any program logic ourselves to expose a Web Service. We
simply add the WebService directive and decorate all our methods with a WebMethod attribute.

The WebService directive names the class as one to be exposed as a Web Service. We also specify that
the language used in the .asmx file is C# so that ASP.NET knows which compiler to invoke when
compiling the file.

The .asmx file may contain several classes, but only one class can be exposed as a
Web Service.

The WebMethod attribute is part of the System.Web. Services namespace. The namespace is
referenced at the beginning of the file. In C# this is done by a using statement. It is not really
necessary to reference the namespace, as we could also have fully qualified the attribute:

[System.Web. Services.WebMethod]
public void SetAppState(string key, string value)

Referencing the namespace is a good idea, however. It makes the code more readable.

The Web Service class and all methods you want to expose in the Web Service must be
declared as public.

If we add the WebMethod attribute to a private function, we won't get an error. The function will simply
be missing from the Web Service and we won't be able to call it.

VB.NET
The VB.NET code is almost identical (except, of course, some syntactical differences):
<%@ WebService class="AppService" %>
Imports System.Configuration
Imports System.Web
Imports System.Web.Services

Public Class AppService

<WebMethod> Public Sub SetAppState (ByVal key As String, ByVal value As String)
Dim Application As HttpApplicationState



Application = HttpContext.Current.Application

Application.Lock()
Application(key) = value
Application.UnLock ()

End Sub

<WebMethod> Public Function GetAppState(ByVal key As String) As String
Dim Application As HttpApplicationState
Application = HttpContext.Current.Application

If Application(key) Is Nothing Then
Return Nothing

ElseIf TypeOf Application(key) Is String Then
Return Application (key)

Else
Return Nothing

End If

End Function

<WebMethod> Public Function GetAppSettings(ByVal key As String) As String
Return ConfigurationSettings.AppSettings (key)
End Function

End Class

The only real difference here is that we don't have to specify what the language is since VB.NET is the
default language. The default compiler for ASP.NET is specified in the machine-wide configuration file.
The location of this file is:

$SystemRoot$\Microsoft .NET\Framework\<version>\CONFIG\machine.config

You can override the default language in the local web. config file:

<configuration>
<system.web>
<compilation defaultLanguage="C#" />
</system.web>
</configuration>

This sets the default language to C# for all ASP.NET files in the application. Other applications will still
use the compiler specified in the machine-wide configuration file.

Deploying the Web Service

Deploying a Web Service is very simple. ASP.NET Web Services have the same easy deployment
model as ASP and ASP.NET web pages. All we have to do is place the .asmx file in the directory of a
web application.

Changing the Web Service is just as easy; we just change the source file and hit save, as in classic ASP.
If we do not have a web application, we can create one using the Internet Information Services (ILS)

administration tool. We simply create a virtual directory and point this virtual directory to the folder in
which we put our . asmx file.
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For the Application Settings example, we will assume that we have created a virtual directory on our
machine at the location http://localhost/ProWebServices/ch2.

Testing the Web Service

So just by creating an .asmx file and adding a few attributes, we have created a Web Service. But wait;
there's more! In addition to exposing the method as a Web Service with SOAP serialization, ASP.NET
also gives us:

O  Test pages we can use to test our Web Service.
Q A structured description of the Web Service in the form a of Web Service Description
Language (WSDL) file.

We don't have to write a test client just to test that our Web Service is functioning. We simply point our
browser at the .asmx file:

; AppService Web Service - Microsoft Internet Explorer

Flle Edit ‘iew Favorikes Tools Help |

Back ~ = - ) ﬁ-| [EFersonalBar (0} Search [FFavorites 74 | BEB-S@- >

Address I@ http:iflocalhostProwebServices/AppService. asms j (5>G0 Links **

-

AppService

The following operations are supported. For a formal definition, please review the
Service Description.

+ SetAppState
+ GetAppState

+ GetAppSettings

This web service is using http: f ftempuri.orgf as its default namespace.

Recommendation: Change the default namespace before the web service is

made public. -
4]

|
|@ Dane l_ l_ l_ Local inkranet 4

There is note at the bottom saying that the namespace is http:/tempuri.org and that this should be
changed. To change the namespace you simply add a WebService directive to the Web Service class:

<%@ WebService class="AppService" %>

using System.Configuration;
using System.Web;
using System.Web.Services;

[WebService (Namespace="http://www.wrox.com/services") ]
public class AppService

{

code removed.

}



The WebService directive is described later in this chapter.

The generated page
has a link to the

service description.
Here is a screen shot of
the WSDL.:

The generated
page also allows
us to test the
individual
methods of the
Web Service. If
we click on the
GetAppSettings
link, a test page
where we can test
this method
appears. This test
page has input
fields for the
input parameters
of the Web
Service:

calhost /ProWebServices,/AppService.asmx?WSDL - Microsoft Internet Explorer H=]E3 I
File Edit “iew Favorites Tools  Help
Back ~ = - (@ ﬁ| [EPersonalBar (@ Search (el Favorites £ | - S = ER
Address I@ http:jflocalhost{ProvebServices/ AppService, asmxWSOL j @Go | Links **
<7uml version="1.0" encoding="utf-8" 7> 7
- zdefinitions xmins:s="http://www.w3.0rg/2001/XMLSchema" ||
zmins:http="http:/ /schemas.xmlsoap.org/wsdl/http /"
zmins:mime="http:/ fschemas.xmlsoap.org/wsdl/mime/"
wmins: tm="http:/ /microsoft.com/wsdl/mime ftextMatching /"
zmins: soap="http://schemas.xmlsoap.org/wsdl/soap/"
wmins: soapenc="http:/ /schemas.xmlsoap.org/soap/encoding/"
zmins:s0="http:/ /tempuri.org/" targetiNamespace="http:/ /ftempuri.org/"
zmins="http://schemas.xmlsoap.org/wsdl/">
- <typesz
- zs:schema attributeFormDefault="qualified"
elementFormDefault="qualified"
targetMarmespace="http:/ /tempuri.org/">
- =s:element name="SetAppState">
- wsicomplexTypes
- <SiSequence:
<g elerment mindcocurs="1" maxOccurs="1" name="key"
nillable="true" type="s:string" />
<sielement minOccurs="1" maxOcours="1"
name="value" nillable="true" type="s:string" />
</sisequences
</sicomplexTypes
/s elements
| - =s:element name="SetAppStateResponse"> | _lﬂ
[l »
|&] Done [ | |EEvocalintranet y

App5ervice Web Service - Microsoft Internet Explorer

File Edit View Favorites Tools Help

AppService

Click here for a complete list of operations.

GetAppSettings

Test
Ta test, click the 'Invake' button,

Parameter Walue

ey |C0nnect8tring
-
J »
| &7 Done [ [ | ZE Local intranet .
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We can now enter values for the field and click Invoke. This invokes the Web Service method and
returns the XML result:

://localhost,/ProWebServices, AppService.asmx, GetAppSettings?key =ConnectString - Microsoft Intern... JEj=] I

File Edit “iew Favorites Tools  Help |

dmBack v = - @ ﬁ| [E Personal Bar @Search (3] Favorites @ | I%- =] - ER
Address I@ http: filocalhost fProtebServices | AppService, asmxfGetAppSettingsthey=Connect String j @Go | Links ¥

[

<?uml wersion="1.0" encoding="utf-8" 7=
<string xmins="http:/ /tempuri.org/">user id=sa; password=;database=pubs;
server=localhost</string>

|-
|@ Dane l_l_l_ [EE Local intranet 4

As was mentioned in Chapter 1, ASP.NET supports three protocols for calling Web Services: SOAP,
HTTP-GET, and HTTP-POST. The test page uses HTTP-GET. With HTTP-GET, parameters are
passed in the URL, as can be seen in the screen shot above. HTTP-GET returns the response as XML:
in this case a single string.

The test pages make it easy for us to test our Web Services. We don't have to write a test client just to
see if our methods are functioning.

With HTTP-GET and HTTP-POST, parameters are passed as name/value pairs. HTTP-GET passes the
parameters in the URL; HTTP-POST passes the parameters in the HTTP request message. With SOAP,
parameters are passed in an XML string. SOAP thus allows complex structures to be passed in to the
Web Service.

If our Web Service takes complex parameters, we cannot use HTTP-GET or HTTP-
POST and ASP.NET will not be able to render test pages. We can only test methods
that take simple name/value parameters.

The test pages are rendered by ASP.NET on the fly, and as such they never exist as a file on your disk.
The file that does the rendering is

$SystemRoot%\Microsoft.NET\Framework\<version>\CONFIG\DefaultWsdlHelpGenerat
or.aspx

It may be that we want to modify the look or behavior of this page. If so, we simply copy the
DefaultWsdlHelpGenerator.aspx file to our Web Service directory, modify and rename it, and
then change the web.config file to point to our new rendering page (for your convenience we have
already added a customized rendering page to the code download package,
MyWsdlHelpGenerator. aspx):

<configuration>
<system.web>
<webServices>
<wsdlHelpGenerator href="MyWsdlHelpGenerator.aspx"/>
</webServices>
</system.web>
</configuration>

10



The help file generator uses HTTP-GET to test the Web Service. You can modify the generator to use
HTTP-POST instead. The first lines of the help generator . aspx file look like this:

<html>
<script language="C#" runat="server">

// set this to true if you want to see a POST test form
//instead of a GET test form
//bool showPost = true; // false is default

The showPost variable is, by default, set to false. If you set this variable to true, the test pages will
use HTTP-POST instead of HTTP-GET.

Using the Web Service from classic ASP

One motivation for this Web Service is to synchronize application values between ASP and ASP.NET
applications. Here is an example that uses the Web Service from the global.asa file of an ASP
application to get the connect string from an ASP.NET web. config file:

<SCRIPT LANGUAGE="VBScript" RUNAT="Server">
Option Explicit

Sub Application_OnStart ()
Application("ConnectString") = GetAppSettings ("ConnectString")
End Sub

The Application_OnStart () event is fired when the ASP application starts. It calls the
GetAppSettings method and stores the result in the ASP Application object.

Function GetAppSettings (key)
Dim url, xmlhttp, dom, node

'Call Web Service using HTTP-GET
url = "http://localhost/ProWebServices/AppService.asmx/"
url = url & "GetAppSettings?key=" & key

Set xmlhttp = Server.CreateObject ("Microsoft.XMLHTTP")
Call xmlhttp.Open("GET", url, False)
Call xmlhttp.send

'Parse result
Set dom = Server.CreateObject ("Microsoft.XMLDOM")
dom.Load (xmlhttp.responseBody)
Set node = dom.SelectSingleNode("//string")
If Not node Is Nothing Then
GetAppSettings = node.text
End If

End Function

</SCRIPT>

11
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The GetAppSettings () method uses the XMLHTTP object to issue a HTTP-GET to the Web Service.
The XMLDOM object is used to search the result for the return value.

If you want to run this code you may need to change the URL in the GetAppSettings ()
function to match where you have installed the AppService Web Service.

In the download for this chapter there is a file that allows you to test the Web Service from classic ASP.
The file is Chapter2\wwwroot\TestAppService.asp. This test file writes out the value of
Application ("ConnectString") as setin global.asa. The test file also allows you to exercise the
AppService Web Service. The below screen shot shows the test page in the browser:

a http:/ /localhost/ProWebServices/ch2/TestAppService.asp c| ;|g|5|
File Edit Miew Favorites Tools Help ‘ H
Back + = - () ﬁ| [EPersonal Bar (@i Search [3]Favorites £ | B\ S = b
Address IE http: fflocalhost fProtwebServicesichz) TestdppService, asp j f‘)GU

-

Application!" ConnectString")= user id=sapassword= database=pubs;server=localhost

GetappSetting |

B

|@ Dane l_ l_ l_ Laocal inkranet

This example illustrates one of the advantages of the HTTP-GET and HTTP-POST protocols. If you
don't have any special SOAP tool support, it is much easier to format a request using these protocols

than to obey by the rules of SOAP. To use SOAP you must format a valid SOAP XML string and set
the appropriate HTTP headers.

Note that if the connection string is changed in the web. config file, the ASP application must be
restarted for the changes to be updated in the ASP Application object.

Using a Separate Assembly

In our first example we placed the code for the Web Service in the .asmx file. The .asmx file is
compiled to Intermediate Language (IL) code the first time anyone makes a request to the service.

We can also place the Web Service class in a separate code-behind file and have it compiled to a
separate assembly. You then need two files:

O  One .asmx file with the WebService directive

QO  One file with the Web Service class.

12



The .asmx file contains a single line, the WebService directive:
<%@ WebService class="AppService,AppServiceAssembly$>

The class property names the class and, optionally, the assembly.

To create the assembly, you must compile the Web Service class. If you use C#, move the classinto a

separate file and name it, for example AppService.cs. To compile the C# class, use the following
command line:

csc /out:bin/AppServiceAssembly.dll /t:libraryl
/r:System.dll, System.web.services.dll, System.web.dll AppService.cs

We must reference the assembly files used in our Web Service class, in this case System.dl11,
System.web.dll, and System.web.services.dll. The compiled assembly,

AppServiceAssembly.dll, contains the IL code. It must be placed in the bin directory of the
web application.

In the WebService directive above we named the assembly. We could have also just named the class,
like this:

<%@ WebService class="AppService" %>

If we don't name the assembly in the directive, ASP.NET searches all assemblies in the bin directory
for the class.

Why Use a Separate Assembly?

What are the advantages and disadvantages of using a separate assembly? The answer is: it depends.

If you have your code in a separate assembly it may also be used as a normal assembly from within the
web application and from other applications:

0  We can use the class directly within our web application without incurring the overhead of
SOAP and HTTP calls. Thus the same class may be used both internally within the
application and externaily as a Web Service.

O  We can also use all the other features of an assembly such as versioning.

If we do use a separate assembly, we must manually invoke the compiler when we modify the class file.
This makes deployment a bit harder, as we can't simply edit and hit save. On the other hand, it can be
better to detect programming errors at compile time instead of having the first user hitting the service
detect the error. The user of a Web Service is typically another program. If the calling program does not
report errors properly, it may be hard to figure out what has caused the error.

If we have the source code in the .asmx file we also deploy the source code. We may not want to

expose the source code to everyone who has access to the server where our Web Service is hosted. The
compiled IL code is harder to read, modify and tamper with than un-compiled C# or VB.NET code.

13
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Building a Web Service with Visual Studio .NET

The previous section showed how we can create a Web Service with ASP.NET simply by using a text
editor and the compilers that ship with the .NET Framework.

We can also use the support of Visual Studio .NET to create Web Services.

Building and Running a HelloWorld Example

To demonstrate how to build a Web Service with Visual Studio .NET, we are going to use the simplest
example of all, the HelloWorld example. In fact, when we create a Web Service project with Visual
Studio .NET, it automatically creates a HelloWorld example as a starting point.

To follow this example, start up Visual Studio .NET and create a new C# ASP.NET Web Service Project.

New Project [ x| I
oo EE
Project Types: Templates: G5 oo

|7 Wisual Basic Projects -
-9 Visual C# Projects @ ci*
[ visual T4+ Projects

-[_7 setup and Deployment Projects

-] Other Projects

----- Wisual Studio Solutions £
= & & &

ASP.MET Wweb ASP.MET Web  Web Control
Application Service Library

windows Class Library WWindows
Application Control Library

=

A project For creating Web services to use from other applications

Mame: I WShemao

Location: bk filocalhoskFr Browse. .. |

Project will be created at htkp:fflocalhostfProwebServicesSDemo.,

FMare | QK I Cancel | Help |

In the dialog that appears, you can name the project. Let's name it VSDemo. You also specify the location of
the project. VS.NET automatically creates a virtual directory in IIS named VSDemo at this location.

When we click OK, VS.NET gives us a number of files. The
screenshot below shows the Solution Explorer with the files

Solution Explorer - ¥3De

= B | %] 3 B
created by VS.NET. = @ [F] B | =
@ Salukion "S0erma' (1 projeck)
B~ @& ¥sDemo

- ‘=] References
- @ AssemblyInfo.cs
- &j Global, asax

,.

W3Demo, vsdisco
...... [53 web.config




Building ASP.NET Web Services

One of the files is named Servicel.asmx and contains the actual Web Service code. The name of the
Web Service class is also Servicel. In the real world, we wouldn't want all our services to be named
'Servicel!, so the first thing we need to do is come up with a better name. Since we are building a
HelloWorld example, let's name the Web Service Hello.

The service is deliberately not named HelloWorld. The Web Service class will contain
a method named HelloWorld, and a C# class cannot have a method with the same
name as the class. In C#, a method with the same name as the class is a constructor.

When we rename the .asmx file, VS.NET does not propagate the changes to the code. Instead of
manually going through the code and changing the name, it is often easier to just delete the

Servicel.asmx file and add a new Web Service file with a more meaningful name. We can add a new

Web Service file by selecting File | Add New Item.

Add New Item - ¥SDemo I
=S

Cateqaries: Templates: BE ol
-3 Web Project Items = %j m -

Web Form  Web Service Class
+ oty - @
Companent Daka Form [Daka Set
Class Wizard

Wieb User HTML Page Frameset

Control LI

A project For creating Web Services to use from other applications

harme: Hella, asn:

Qpen I Cancel Help

Let us take a look at the code generated by VS.NET for the HelloWorld example:

using System;

using System.Collections;
using System.ComponentModel;
using System.Data;

using System.Diagnostics;
using System.Web;

using System.Web.Services;

namespace VSDemo

{

15
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/// <summary>
/// Summary description for Hello.
/// </summary>
public class Hello : System.Web.Services.WebService
{
public Hello()
{
//CODEGEN: This call is required by the ASP.NET Web Services Designer
InitializeComponent () ;

}

#region Component Designer generated code

/// <summary>

/// Required method for Designer support - do not modify
/// the contents of this method with the code editor.
/// </summary>

private void InitializeComponent ()

{

}

#endregion

/// <summary>

/// Clean up any resources being used.

/// </summary>

protected override void Dispose( bool disposing )
{

}

// WEB SERVICE EXAMPLE

// The HelloWorld() example service returns the string Hello World

// To build, uncomment the following lines then save and build the project
// To test this Web Service, press F5

// [WebMethod]

// public string HelloWorld()
// {

// return "Hello World";

// }

The code contains a HelloWorld example. You can see that the code is similar to the code we
created earlier.

Visual Studio .NET also adds some code so that you can work with the visual designer. Using the
designer you can drag components from the toolbox into your Web Service. These may be components
such as timer components, event log components, and so on.



To run the Web Service, simply uncomment the HelloWorld example and set the Hello.asmx file as
the start page for the project by right-clicking on it in the Solution Explorer and selecting Set As Start
Page. Then hit Start in the Debug drop down menu. VS.NET will compile your code and run it:
ASP.NET renders the test page as we saw before:

ello Web Service - Microsoft Internet Explorer

File:
d=Eack -~ = - & ﬁ| [EPersonalBar  @Search (G Favorites (4 | E-S = ER
| @eo | Links >

Edit  Wiew Favorites  Tools  Help

Address I@ http:fflocalhost/ProwwebServicesy SDemo/Hello, asm:x

The following operations are supported. For a formal definition, please review the Service
Description.

» HelloWorld

This web service is using http: f ftempuri.org/ as its default namespace.

Recommendation: Change the default namespace hefore the web service is made public. .
4 | _’lJ
&1 Done T T [ Bt

Selecting HelloWorld will bring up a test page where you can invoke the HelloWorld function.

The code generated for a new Web Service is copied from a template. You can modify
the template for new Web Services.

The C# template is stored in the file:

\Program Files\Microsoft Visual Studio
.NET\VC#\DesignerTemplates\1033\NewlWebServiceCode.cs

The VB.NET template is stored in the file:

\Program Files\Microsoft Visual Studio
.NET\Vb7\VBWizards\DesignerTemplates\1033\NewWebServiceCode.vb

Generating the skeleton for the Web Service is easy. Now the hard work starts, making the Web Service
do something useful. This is up to you!

The Anatomy of a VS.NET Generated Web Service

When we create a new Web Service project with VS.NET, quite a number of files are generated. There
are actually more files than meet the eye at first. If we select Show All Files in the Solution Explorer we
will see some additional files:
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= = l @ . =
@ Solution WaDemo' (1 project)
B- 'E& ¥sDemo
= @ References
- =0 Syskem
=0 Syskem.Data
+{1 Fystem.Wweb
+ System . \Web, Services
=20 Syskem, ML
| bin
1 wsDemno.di
1 wsDemo,pdb
----- ££] assemblyInfo.cs
(= &j Global asax
=8 'B Global.asax.cs
b "B Global, asax. resx

o %
= ] Hello.asmx.cs

- E Hello, asm: resx
----- YaDemo, vsdisco

----- @ ‘Web, config
File/Folder Description
References The references are not files, but references to assemblies used by the
Web Service. They are stored in the VS.NET project file.
Bin The bin folder contains the assemblies for our Web Service. You can

AssemblyInfo.cs

Global.asax
Global.asax.cs
Global.asax.resx
Hello.asmx

Hello.asmx.cs

Hello.asmx.resx

VSDemo.vsdisco

Web.config

view the VSDemo . d11 using the IL disassembler.

The AssemblyInfo.cs file contains information such as title,
description, and version that is added to the assembly.

The Global.asax file can be used for Web Services the same way it
is used for web applications. You can add code to the events available
in the Global . asax file.

The Hello.asmx file contains the WebService directive.

The Hello.asmx.cs file contains the code-behind for the Web
Service.

A file consisting of XML entries for resource added in the designer. Is
normally empty.

The Web Service discovery file. See Chapter 7 for more information
about Disco.

The configuration file for the Web Service.
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The Hello.asmx file contains a single line, the Web Service directive (to open this file from Visual
Studio.NET, right-click on the file and select Open With... then select the Source Code (Text) Editor):

<%@ WebService Language="c#" Codebehind="Hello.asmx.cs" Class="VSDemo.Hello" %>

This is the same directive we saw earlier. Note the Codebehind attribute. This attribute is not used by
ASP.NET. It is used by Visual Studio to associate a code-behind file with the .asmx file.

Visual Studio .NET uses code-behind for Web Services. If you don't want to use code-
behind in VS.NET, remove the Codebehind attribute from the .asmx file and delete
the codebehind file.

Why Use Visual Studio .NET?

So if it is so easy to create Web Services with a simple text editor such as Notepad, why should we use
Visual Studio .NET? The answer is simple: VS.NET is a fantastic tool.

VS.NET gives us an integrated development environment where we can develop, debug, test and
deploy the Web Service. We also get Intellisense, which completes the code for us.

As we have seen, VS.NET also does some of the plumbing for us; it creates files and a virtual directory
in IIS where we can develop and test our Web Service.

More On Building Web Services

In this section, we are going to look beyond just VS.NET, at the options we have to configure a Web
Service using the various directives and attributes that are available with ASP.NET. We will look at:

The WebService directive
The WebService attribute
The WebMethod attribute
The WebService class

U 0 0 o

WebService Directive

The WebService directive is placed on the first line of an . asmx file. It specifies the class to expose as
a Web Service.

<%@ WebService Language="c#" Codebehind="Hello.asmx.cs"
Class="VSDemo.Hello,VSDemo" %>

The directive is required for ASP.NET Web Services. If the class for the Web Service is in a code-
behind file, this line will be the only line in the .asmx file.
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The directive may use the following attributes:

a Language
Qa Codebehind
a Class

Language

The Language attribute is optional. It specifies the language to use to compile the Web Service. Any
.NET compiler installed on the system may be specified. By default the installed compilers are C#,
VB.NET and JScript. NET. These are specified using the values VB, C#, or Js.

The default language is VB.NET as specified in the machine.config file, unless it is overridden in the
web.config file.

Codebehind

The Codebehind attribute is optional. It is used by Visual Studio .NET to find the code-behind file for
the .asmx file so that when you click on the .asmx file it can open the code-behind file. The attribute is
only used in Visual Studio .NET, it has no effect when the Web Service is executing.

Class
The Class attribute specifies the class to expose as a Web Service. If the class is within a namespace,
the namespace is specified, as in the following example. In this example, the namespace is VSDemo and
the class is Hello:

<%@ WebService class="VSDemo.Hello"%>

If the class is not within a namespace, we specify the class directly:

<%@ WebService class="Hello"%>
The class attribute may optionally also specify the assembly where the class exists:
<%@ WebService class="VSDemo.Hello,VSDemo" %>

If the assembly is not specified, ASP.NET searches all assemblies in the bin directory for the Hello class.

WebService Attribute

The WebService attribute is used to add additional information about a Web Service such as a
description of the Web Service. The attribute is implemented by the
System.Web.Services.WebServiceAttribute class and may use any of the following properties:
Q Description
0 Name

a Namespace
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The attribute is added to the Web Service class as follows:

using System;

using System.Collections;
using System.ComponentModel;
using System.Data;

using System.Diagnostics;
using System.Web;

using System.Web.Services;

namespace VSDemo

{

[WebService (Description="This is a simple test service",
Name="Hello Universe",
Namespace="http://www.wrox.com/services") ]

public class Hello : System.Web.Services.WebService

{
public Hello()

This attribute is not required to build Web Services. The attribute and its properties are added to the
metadata of the Web Service. The metadata is stored in the assembly along with the compiled code.

Now, let's go on to see what each property does.

Description
The Description property is used to add a description to the Web Service:

[WebService (Description="This is a simple test service")]

public class Hello : System.Web.Services.WebService

{

ASP.NET uses the description when rendering test pages.

Z} Hello Web Service - Microsoft Internet Explorer

File Edit View Favorites Tools Help

d=Back - = - @) ﬁ| [EPersonal Bar  (QhSearch [ Favorites £ | By S = E%

address I@ http:/flocalhostiProwWebServices WSDemo/Hello . asm:x j @G | Links *

This is a simple test service

The following operations are supportad. For a formal definition, please review the Service

Description.
« HelloWorld
vI
1 L
|&] pone
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When ASP.NET creates the WSDL file it also includes the description in the <documentation>
element of the WSDL service description, which we can view by clicking the Service Description link
on the test page:

calhost/ProWebServices /' ¥SDemo, Hello.asmx ?WSDL - Microsoft Internet Explorer =]

Flle Edit Wew Favorites Tools Help |

Back + = - ) ﬁ| [ElPersonal Bar  FQdSearch (5] Favarites @l B-S = ER

Address I@ http: fflocalbost ProwebServices v SDemofHello . asmx PWSDL j @ Go | Lirnks *
</operation= |
=/hinding=
- =service name="Hello">

<documentation=This is a simple test service</documentation:
- <port name="HelloSoap" binding="s0:HelloSoap":=>
<soap: address
location="http:/ flocalhost /ProwebServices/v¥SDemo/Hello.asmx" /=
</port=

| - zport name="HelloHttpGet" binding="s0:HelloHttpGet"> |
1 »

|&] Done [ | | |BEvLocalintranet V.

—

Name

By default, the name of the Web Service is the same as the name of the class. The Name property is used
to give the Web Service a different name from that of the class. We'll discuss why in a moment, here is
how you use the property:

[WebService (Name="Hello Universe")]
public class Hello : System.Web.Services.WebService
{

The value specified becomes the name of the Web Service. Here is the test page:

ello Universe Web Servic icrosoft Internet Explorer

File Edit \iew Favorites Tools  Help

d=EBack ~ = - @ fat | [E Personal Bar @Search (3] Favarites ®| %. == %

Address IE http: jflocalhost [ProvebServices/WSDemofHello, asm: @Go Links

Hello Universe

The following operations are supported. For a formal definition, please review the Service
Description.

« HelloWorld

=
1| | >

|&] Dare [ [ | |BErocalintranet .
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The new name is also exposed to the outside world through the WSDL:

' flocalhost/ProWebServices '¥SDemo/Hello.asmx?WSDL - Microsoft Internet Explorer H=] 3 I

File Edit ‘iew Faworites Tools  Help |

s=Back - = - @ ﬁ-l [E Personial Bar @Search [32] Favorites @ | %v == %

Address I@ hktpifflocalhost{Proweb Services v SDemo/Hello, asmx W SOL j ﬁGo | Links *

- «<service name="Hello Universe"= -l
- <port name="Hello UniverseSoap" binding="s0:Hello UniverseSoap">
<soap: address
location="http://localhost /ProwebServices /¥5Demo/Hello.asmx" />
</port>
- zport name="Hello UniverseHttpGet" hinding="s0:Hello
UniverseHttpGet"> ]
<http: address
Iocation:”httn://Il:lc:alhust/PrnWehSeruices/VSDemu/Hellu.asmx"|/> _|L|

4 »
|&] Dere [ BB rocalintranet Y

Why would we want to give the Web Service a different name? It may be a matter of taste: we can use a
name that is different from the internal name of the class. If we use an internal naming convention for
classes for instance, we may not want to use the convention when exposing the class as a Web Service.

We may also give the Web Service a name that we are not allowed to use for our class. This may for
instance be a name that is reserved in the language. Say we are building a trade application and we want
a Web Service with the name 'Imports’. We are not allowed to use this as the name of a VB.NET class
since Imports is a key word in VB.NET. However, by using the Name property we can give the Web
Service the 'Imports' name. Another example is if you deveiop your Web Service in C# and you want
the service to have the same name as a method. You saw earlier that we named our HelloWorld Web
Service 'Hello' to avoid this issue. By using the Name properiy you can name the service HelloWorld
and still have a method with the same name.

All the generated test pages we have seen up to now have had a message on them:

This Web Service is using http://tempuri.nrg/ as its default namespace.
Recommendation: Change the defauit namespace before the Web Service is made public.

The pages also explain how you change the namespace. You do that by setting the Namespace property
of the WebService attribute:

[WebService (Namespace="http://www.wrox.com/services") ]
public class Hello : System.Web.Services.WebService

{

The namespace uniquely identifies your Web Service methods and allows two different Web Services to
have methods with the same name.
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When you set the Namespace property the warning disappears:

Hello Web Service - Microsoft Internet Explorer

File Edit Wiew Faworites Tools  Help

gmBack ~ = - @ at | [EPersonal Bar @Search [Fe] Favarites @ | %v == ER

Address I@ http:fflocalhostfProvwebServicesVSDemo/Hello, asm:x @Go Links **

The following operations are supported. For a formal definition, please review the Service
Description.

» HelloWorld

=
4| | »

&7 Dane [ | | BB vrocalintranet 4

The namespace is also used in the WSDL:

<2} http:/ /localhost/ProWebServices/¥SDemo, Hello.asm»?WSDL - Microsoft Internet Explorer H[=] 3 I

File Edit Wiew Favorites Tools  Help |

<Back - = - ) ﬁ| [EPersonal Bar ) Search (3] Favorites ®| B S Eg

Address I@ http:fflocalhost (ProWebServices ¥SDemo/Hella, asmxws0L j 6>G0 | Links **

-

<?rml wversion="1.0" encoding="utf-8" 7=
- zdefinitions xmins: s="http:/ /www. w3.org/2001/XMLSchema"
smins:http="http:/ fschemas.xmlsoap.org/wsdl/http /"
smilns:mime="http:/ fschemas.xmlsoap.org/wsdl/mime/"
smilns: trm="http:/ fmicrosoft.com/wsdl/mime/textMatching /"
smlns:soap="http://schemas.xmlsoap.org/wsdl/soap/"
smilns: soapenc="http:/ /schemas.xmlsoap.org/soap/encoding/"
/fwviw owrox.com/services”
e e="http:/ /www.wrox.com/services"
http://schemas.xmlsoap.org/wsdl/">

- «typess
- =s:schema attributeFormDefault="qualified"
elementFormDefault="qualified" _ILI
d - - . | ,

|@ Cone ’_’_’_ E Local intranet 4

The namespace is a URI or a Universal Resource Identifier. This may be a URL, but it need not be. It
need not point to a valid HTTP address. It should be unique so we should use a name that we control. It
is a good idea to use your company's domain name as a starting point.

If we don't specify the namespace property, ASP.NET uses http://tempuri.org/. This name should only
be used during development and should be changed before we go live with our Web Service.
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WebMethod Attribute

We have now seen the WebService directive and the WebService attribute. They apply to the Web
Service as a whole.

The WebMethod attribute is added to each method we want to expose as a Web Service.

The attribute is implemented by the System.Web. Services.WebMethodAttribute class and it
supports a number of properties that control the behavior of the methods.

The following properties are available:

CacheDuration
Description
EnableSession
MessageName

TransactionOption

U 0 0 0 00U 0O

BufferResponse

Here we will describe each of the properties with simple examples. The examples can be found in the
Properties.asmx file in the code download. Caching with Web Services is described in more detail
in Chapter 12. Session state and Web Services are covered in detail in Chapter 10. Transaction handling
and Web Services is covered in Chapter 11.

CacheDuration

ASP.NET has built-in support for caching the data on the server. Web Services can use the caching
support of ASP.NET to cache the result of a web method.

Caching makes sense when the data returned from the Web Service does not change often and many
clients call the service with the same parameters to get the same result. Good examples of this are
Web Services for news feeds, currency services returning the currency conversion rate, stock quotes
and so on.

Caching the result of a web method does not make sense when the results are highly dynamic. If a
currency service actually takes in the amount to convert it does not make much sense to cache the result
as each request will most likely be different.

The CacheDuration property is used to enable caching of the web method result:

[WebMethod (CacheDuration=10) ]
public string GetTime ()
{

return DateTime.Now.ToString ("T") ;
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The duration is specified in seconds. The example above sets the cache to expire after 10 seconds. The
default value is 0, which means that caching is disabled.

If the web method takes parameters, the parameters are used as keys for the cache. The result will be
cached for each combination of the parameters. Here is an extension of the GetTime () function above
that takes the format string as a parameter:

[WebMethod (CacheDuration=10]
public string GetTime (string format)
{
return DateTime.Now.ToString (format) ;

The result will be different for each format string. If the format string is 'd' the time will be returned in
the format 'M/d/yyyy', if the format string is 'g', the time will be returned in the format 'M/d/yyyy
HH:mm aa' and so on. If the web method is called within 10 seconds with the same format string, the
result will be fetched from the cache.

Using the CacheDuration property, results from the Web Service are cached on the
server on which the Web Service is running. You should also consider adding caching
on the client calling the Web Service.

If the client is an ASP.NET page, we can use the ASP.NET cache to cache the result of the Web Service
on the client side.

Description
The Description property of the WebMethod attribute is used to describe the web method in the
same way that the description property of the WebService attribute is used to describe a Web Service.

Here is an example where a description is added to the GetTime () method:

[WebMethod (Description="Returns current time, format 'hh:mm:ss'")]
public string GetTime ()
{

return DateTime.Now.ToString ("T");
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Building ASP.NET Web Services

The description is added to the test pages:

/3 properties Web Service Professional ASP.NET Web Services L o ] 4|

File Edit Miew Faworites Tools  Help
FBack + = - @ -ﬁl [[E Fersonal Bar @Search [Fel Favorites @ | %- = W= Eg »

Address I@ http: filocalhostiProWwebServiceschz f'webMethodExamples/Properties, asm:x?op=Get Time j @GD
properties - Professional ASP.NET Web Services

Click here for a complete list of operations,

GetTime
Returns current tirme, format 'hhimm:ss’
Test
Test
To test, click the 'Invoke' button,

Invoke

=0l x|

File Edit Miew Faworites Tools  Help ﬁ
Back - = - (D b | [EPersonal Bar Q) Search (G Favorites £ | By S = B D

Address I@ http: fflocalhost/ProwebServicesich2 MebMethodExamples/properties, asmx PWaDL j @Go
</operationz d
- «<operation name="GetTime">
<documentation=Returns current time, format 'hh:mm:ss'</documentation>
<input message="s0:GetTimeSoapIn" /> L
<output message="s0:GetTimeSoapOut" />
</operations
- <operation name="GetTime"> _ILI
»

4 o |
|@ Dane I_l_l_ Local inkranet A

Adding a textual description to your Web Service and to the methods is good practice. It makes your
Web Service easer to use.

EnableSession

The best practice for ASP web applications has been to disable session state. This best practice applies
to Web Services as well. By default, Web Services do not support session state. Most Web Services
should be designed to be stateless to achieve Internet scalability, as session state consumes memory for
each client on the server.
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There are cases, however, where we might want to enable session state for Web Services. We can enable
session state for individual methods. To enable session state for a Web Service method we use the
EnableSession property of the WebMethod attribute. Here is an example of a function that counts the
number of times it is called for each user.

[WebMethod (EnableSession=true) ]

public int UserCount ()

{
int count;
System.Web.SessionState.HttpSessionState Session;

Session = System.Web.HttpContext.Current.Session;

if (Session["UsageCount"] == null)
count = 1;
else
count = (int) Session["UsageCount"] + 1;

Session|["UsageCount"] = count;
return count;

Session state is enabled by setting the EnableSession property to true. The Session object is used
within the function to keep a usage count for each user.

Session state handling is not specified in the SOAP specification. As is often the case with Web Services,
you must rely on the support of the underlying infrastructure. ASP.NET relies on HTTP cookies to
support session state. The session cookie stores a session ID and ASP.NET uses the session ID to
associate the client with the session state on the server.

Session handling is not specified in the SOAP specification, different SOAP
implementations may handle session state differently.

When you test the UserCount function from a browser using the ASP.NET test pages, you get the
expected behavior. Each time you refresh the browser, the count increases:

a http://localhost/ProWebServices/ch2 WebMethodExample i | Ellﬂ

File Edit ‘iew Favorites Tools  Help ﬁ

dm=Eack -~ = - 7 | [ErersonalBar  @hsearch [EFavorites (4 | BN S =1 s

Address @ http: flocalhost fProwebServices/chz fwebMethodE xamples)Properties, asmex/ UserCount? j E‘J?GD

-

<7uml version="1.0" encoding="utf-8" 7=
<string =mins="http:/ /tempuri.org/">2</string=

|@ Done I_I_I_ (B Local intranet

[
4
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If you open a new browser instance, you will see the count start from 1 again. Note that if you open
several browser instances from a test page, they will share cookies. You need to open a brand new
browser instance from e.g. the Start menu.

The next chapter will show you how to generate a proxy for the Web Service. If you call the Web
Service through the generated proxy you need to supply the proxy with what is called a "cookie
container". The cookie container is used to host the cookies. The proxy object has a cookieContainer
property for this purpose.

In the download available with this chapter is a Windows Forms application that can be used to test the
session state handling. The form for this application is available under
/ProWebServices/ch2/TestApp/Forml.cs. See the readme file that comes with the code for
setup instructions.

The class contains a private cookieContainer object. This class is defined in the System.Net namespace:

public class Forml : System.Windows.Forms.Form

{
private static System.Net.CookieContainer cookieContainer =
new System.Net.CookieContainer ()

We make the variable static so that each time the callback is called, the same object will be used. If the
cookieContainer variable is not declared as static, we will get a new cookieContainer object each
time we click the button.

Here is an example of a button callback function in the Windows Forms application. This function calls
the UserCount web method and displays a message box:

private void button5_Click(object sender, System.EventArgs e)

{
WebMethodExamples.properties service;
string message;

service = new WebMethodExamples.properties() ;
service.CookieContainer = cookieContainer;

message = "Calling UserCount () returns ";

message = message + service.UserCount () ;
MessageBox.Show (message, "WebMethodExamples") ;

We create the Web Service proxy and set the CookieContainer property of the proxy to our static
cookie container object. When we then call the Web Service, the session cookie will be sent to the
service and we are able to use session state.

If we press the button three times we see that the count is 3.
The Web Service client may be a web application. In this case we have three parties involved;

Q  The user(s) of the web application
Q  The web application
Q The Web Service
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The web application needs to store the cookie container in an appropriate place. If each user of the web
application needs a separate session, we can store the cookieContainer object in the Session object
of the web application. Note that the session state of the web application is different from the session
state of the Web Service.

If we need a session for the web application, we can store the cookieContainer object in the
Application object of the web application.

Chapter 10 has more information on session handling in Web Services.

MessageName

When we expose a method, the name of the Web Service method is by default the same as the name of
the method in our class. There are cases when we want to give the web method a different name than
the class method.

One example is with overloaded methods. In our CacheDuration samples we saw two different
methods for returning the time:

[WebMethod]
public string GetTime ()
{
return DateTime.Now.ToString ("T") ;

}

[WebMethod]
public string GetTime (string format)

{
return DateTime.Now.ToString (format) ;

}

Since C# and VB.NET allow overloaded methods, this code compiles just fine. However, if we try to
use the Web Service we will get an error. We can see this if we browse to the test page:

3 Both System.String GetTime(System.String) and System.String GetTime() use th = | E||5|

File Edit Wiew Favorites Tools  Help ﬁ
dBack ~ = - £} at | [EPersonal Bar (QdSearch (G Favorites ©4 | B-S = B D

Address I@ http:f flocalhost/ProwebServices/chz ' WebMethodE xamples /Properties. asm:x j @GU
-

Server Error in
'/ProWebServices/ch2/WebMethodExamples' Application. _|

Both System.String GetTime(System.String) and System. String GetTime
() use the message name '‘GetTime'. Use the MessageName property of
the WebMethod custom attribute to specify unique message names for
the methods.

. | o

13
@] Done [ [ | B8 Localintranet v
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We need to supply unique names for each web method. One way to do this is to rename one method.
Another way is to use the MessageName property to give the web method a new name:

[WebMethod]
public string GetTime ()
{

return DateTime.Now.ToString("T");

[WebMethod (MessageName="GetTimeFormat") ]
public string GetTime (string format)
{

return DateTime.Now.ToString (format) ;

The web method is now named GetTimeFormat. When the method is called, the SOAP message will
identify the message as GetTimeFormat. The WSDL will now contain two messages, one GetTime
message and one GetTimeFormat message. It will also show two GetTime operations:

localhost /ProWehServices,ch? /WebMethodExamples /Properties.asmu#\Ws| t it Dlll

File Edit \Wiew Fawvorites Tools Help ﬁ

s Back - = - @ ﬁ ‘ [E Personal Bar @Search [Se] Favories ®| %' 5 a % B
Address I@ http: flocalhost{ProwebServicesichz webMethodEx amples/Properties, asmx WDl j @GU

</portType:s B
- <hinding name="PropertiesSoap" type="s0:PropertiesSoap">
«<soap:binding transport="http://schemas.xmlsoap.org/soap/http" style="document" />
- <operation name="GetTime">
<soap:operation soapaction="http:/ /tempuri.org/GetTime" style="document" />
+ <inputs>
+ <outputs
</operations
- <gperation name="GetTime"> (o
<soap:operation soapaction="http:/ /tempuri.org/GetTimeFormat" style="document" />
+ <input name="GetTimeFormat"=>
+ <output name="GetTimeFormat">

</foperations -
4 |

+
3 [ [ [ B rocal intranet v

When we build a proxy as shown in the next chapter, we will again get two GetTime functions, each
with a different signature.

TransactionOption

ASP.NET is integrated with the transactional services of COM+. We can set ASP.NET pages to be
transactional. We don't need to build COM+ components and register them in Component Services.
We simply mark our ASP.NET page with a transaction attribute, and all code within that page will be in
the same transaction.

ASP.NET Web Services support the same model. We can mark our web method as transactional. All
code within that method will be executed in the same transaction. Note that with ASP.NET we can
specify transactional support on a method level. This contrasts with COM+ components where
transactional support has to be declared at the class level.
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To set transaction support for a web method, we use the TransactionOption property of the
WebMethod attribute as in the following example, which is part of the Pubs.asmx Web Servicein
the code download:

using System;

using System.Collections;

using System.ComponentModel ;
using System.Data;

using System.Data.SglClient;
using System.Diagnostics;

using System.Web;

using System.Web.Services;

using System.EnterpriseServices;

namespace WebMethodExamples
{
public class pubs : System.Web.Services.WebService
{
public pubs ()
{
//CODEGEN: This call is required by the ASP.NET Web Services Designer
InitializeComponent () ;

[WebMethod (TransactionOption=TransactionOption.Required) ]
public int UpdatePublisher (string name, bool blowup)
{

string conn;

string sql;

int rows;
conn = "server=localhost;uid=sa;pwd=;database=pubs";
sqgql ="update publishers set pub_name='" + name + "' where

pub_id=0736";

SglConnection connection = new SglConnection (conn) ;
SglCommand command = new SglCommand(sgl, connection);
connection.Open/() ;

rows = command.ExecuteNonQuery () ;
if (blowup)
throw new Exception("You killed me!");

return rows;

The transactional services live in the System.EnterpriseServices namespace. So we need to set a
reference to the System.EnterpriseServices assembly found in the
System.EnterpriseServices.dll.
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The method updates a specific row in the publishers table in the pubs database. This database is a
demo database that comes with SQL Server 2000. The method takes two parameters. The first is the
name of the publisher. The second is a Boolean that is used to simulate errors. If this is set to true, the
web method will raise an error. When an error is raised, all database updates executed will be rolled
back. The method returns the number of rows updated.

If you are familiar with MTS or COM+, you may ask why we don't call SetComplete () and
SetAbort (). This is because COM+ has a feature called "AutoComplete" that is turned on for Web
Services. If a method returns without an error, this is considered as a SetComplete (). If the method
raises an error, this is considered a SetAbort ().

System.EnterpriseServices.TransactionOption is an enumeration with the following
possible values:

Disabled

NotSupported

Required

RequiresNew

O 0 0o 0 o

Supported

A web method will always be the root of a transaction, so the only value that makes sense for a Web
Service is Required. RequiresNew will have the same effect; turning on transactional support.

A Web Service cannot participate in an ongoing traisaciion. It will always start a new
transaction. The Web Service and the client carnot share transaction context.

If a transacted Web Service calls COM+ transacted ctjects, these objects are able to participate in the
transaction of the Web Service. If a transacted Web Service calls another transacted Web Service, they
will not be part of the same transactions. Transactions are covered in more detail in Chapter 11.

BufferResponse

The Buf ferResponse property allowz you to control when data returned from the Web Service is sent
to the client. By default, the Buf f=rResponse property is set to true. This means that the entire result
is serialized before it is sent to the client. By setting this property to false, ASP.NET will start
returning output as it is serialized.

[WebMethod (BufferResponse=false) ]
public DataSet GetLargeResultset ()
{

// do something

Setting Buf ferResponse to False does only make sense when the Web Service
returns a large amount of data.
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The Web Service method will always complete execution before anything is returned. Buffering on/off relates
to the serialization that takes place after the method has executed. With buffering turned off, the first part of
the result is serialized and sent. Then the next part of the result is serialized and sent, and so on.

Deriving from the WebService Class

There is one more option for implementing Web Services that we have not yet discussed. A Web Service
class may inherit from a class in the System.Web. Services namespace, the WebService class. You may
have seen this already, since the code emitted by Visual Studio .NET inherits from this class:

public class Servicel : System.Web.Services.WebService

{
[WebMethod]
public string HelloWorld()

{
return "Hello World";

Inheriting from the WebService class is mainly a convenience; it does not add any functionality to our
Web Service.

The convenience is that the WebService class provides direct access to the Web . HTTPContext object
of the current request. We saw earlier in this chapter that to get at the Application object we had to

write the following code:

HttpApplicationState Application;
Application = HttpContext.Current.Application;

By inheriting from the WebService class we can access the Application object directly. The code
above becomes unnecessary, so we can write:

public class Servicel : System.Web.Services.WebService
{
[WebMethod]
public void SetAppState(string key, string value)
{
Application.Lock() ;
Application[key] = value;
Application.UnLock () ;

The WebService class adds the following properties:

Property Description
Application The Application object holding the application state of the Web Service.
Context The Web.HTTPContext object of the current request.
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Property Description

Server The HTTPServerUtility object of the current request. This is similar to
the Server object found in ASP. It contains, for instance, the
CreateObject () function.

Session The Session object holding the session state of the Web Service. See the
description of the EnableSession property earlier.

User The User object is used to get access to security information such as whether
the user is authenticated and the name of the authenticated user. See Chapter
13 for more information about security.

Since the .NET Framework only supports single inheritance, inheriting from WebService means that our
class cannot inherit from other classes. This is really the only reason not to inherit from WebService.

An interesting point with inheriting from WebService is that WebService is derived from the
System.MarshalByRefObject class. This class is the base class for NET Remoting.

This allows our class to be remoted using Remoting as well. Remoting is a Microsoft proprietary
technology available in the .NET Framework. It allows objects to be passed by reference between
machines and application domains. .NET Remoting is somewhat similar to DCOM but is much more
flexible. We can configure how data should be serialized, if it should use binary, XML, or other formats,
and how data should be transported: using TCP, HTTP etc.

By inheriting from WebService (and indirectly from MarshalByRefObject) we have several options
for our class:

The class can be used directly within an application, without going through serialization at all.
The class can be exposed as an ASP.NET Web Service.

We can configure the class to use .NET Remoting and for example we could use a binary
formatter over TCP.

If you want to know more about .NET Remoting, you can read the upcoming book Professional C#
Web Services ISBN 1861004397 also by Wrox Press.
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Summary

This chapter has showed how we can create basic Web Services using ASP.NET. We can create a Web
Service using any text editor or we can use Visual Studio .NET.

An ASP.NET Web Service exists in an .asmx file. The code for the service can be in the same file or in
a code-behind file.

By adding a directive and a few attributes to our code, a .NET class is exposed as a Web Service.
ASP.NET gives us:

Q  Support for HTTP-GET, HTTP-POST and SOAP.
O  Test pages we can use to test the Web Service.

O A description of the Web Service in the form of a WSDL file.

The following table summarizes the main options we have when building ASP.NET Web Services:

Option Mandatory Description
Web Service Directive Yes Added as first line in an . asmx file.
WebService attribute No Added to the class. Used to set the namespace,

add a description, and give the Web Service a
name other than the name of the class.

WebMethod attribute Yes Add to public methods you want to expose. May
also add attributes to specify caching, enable
session state, enable transactions etc.

Inherit from WebService No Gives direct access to intrinsic objects such as
class the Application object.

So now that we have seen how we can create Web Services using ASP.NET, let us see how we can turn
around and consume Web Services from ASP.NET.



