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Representational State Transfer (REST)

REST is an architectural style for building services, based on the architecture of the Web.

A REST Web service follows four basic design principles:
· It uses HTTP methods explicitly (GET, POST, PUT and DELETE).
· It is stateless.
· It exposes directory structure-like URIs.
· It transfers XML, JavaScript Object Notation (JSON), or both.

 REST asks developers to use HTTP methods explicitly and in a way that's consistent with the protocol definition. The basic REST design principle establishes a one-to-one mapping between Create, Read, Update, and Delete (CRUD) operations and HTTP methods. 

The HTTP Methods

A browser works by making a HTTP Request for a web page to a web server and the server usually responds with a HTTP Response containing the HTML for the web page requested.






The HTTP Request simply contains text specifies the HTTP method being used, the page being requested and any additional data (i.e. HTML form data such as text entered into a TextBox). 

There are 8 methods: -  
OPTIONS, GET, HEAD, POST, PUT, DELETE, TRACE and CONNECT.

For example, the GET method asks the web server to return the specified page and takes the form: -
		
GET <URL> <HTTP Version>.

It might look like this:
	
GET / HTTP/1.0, where the URL=/ and Version=HTTP/1.0

The server answers with a HTTP Response, again this is in ASCII and consists of two parts the HTTP Headers and the HTML page if available (or the data to be returned).

Here’s an example of a response showing an error page because the page requested doesn’t exist.

HTTP /1.1 404 Object Not Found                    The HTTP Headers
Server : Microsoft - IIS/4.0
Date: Thu, 01 Apr 1999 05:40:48 GMT
Content-Length: 461
Content-Type: text/html
<html><head><title>Error 404</title></head>
	……….
	……….
</html>

The browser receives the HTML and renders it to display the page.

The most important HTTP header is the status header, which returns the status of the as a number:

	200		OK, page or data returned correctly
	404		Object Not Found, page doesn’t exist
	etc

HTTP Methods and REST

According to this mapping:
· To create a resource on the server, use POST.
· To retrieve a resource, use GET.
· To change the state of a resource or to update it, use PUT.
· To remove or delete a resource, use DELETE.

POST and PUT are expected to have request bodies.
GET, PUT and DELETE can have parameters specified as name value pairs in the URI used.

In AJAX, we would delete a database entry doing something like this:
$.ajax({
   cache: false,
   type: "DELETE",       Notice the method
   url: "MessageService.svc/deletemessage?id=" + $("#msgIdTextBox").val(),
   data: '{}',
   contentType: "application/json; charset=utf-8",
   dataType: "json",
   success: AjaxDeleteMsgSuccessful,
   error: AjaxError
});



Statelessness

REST is stateless, any data that needs to be stored between service requests must be maintained by the browser. Don’t use sessions, REST services should be designed so they don’t rely on data being available between service calls.

REST URIs

REST Web service URIs should be intuitive to the point where they are easy to guess. 
Think of a URI as a kind of self-documenting interface that requires little, if any, explanation or reference for a developer to understand what it points to and to derive related resources. To this end, the structure of a URI should be straightforward, predictable, and easily understood e.g.

http://www.myservice.org/discussion/topics/{topic} 

where the user would specify some {topic} to be searched in a database.

Note: Different content can be returned as required by the client.

WCF

Create a WCF Service (.svc). (right click on ASP.Net project). Make sure you add the service to the ASP.Net Web project otherwise you will need to do Cross Origin Post (see later notes).

[image: ]

Actually two files are produced, one containing the interface (contract) and the other a class implementing the interface.

We need to change the Web.config file to support our new REST Web service.

First add an endpoint behaviour, give it a name and define the kind of basic service that will be provided by the service. The formats of interest are:

	webHttp
	Enables web programming model with WCF, and by default will return XML. This doesn’t use SOAP to return data, instead we can return XML, JSON, etc.

	enableWebScript
	Specifies the AJAX.Net approach and returns dynamic JavaScript proxy. Use this if you want to use WCF with AJAX.Net.



You can actually write your own behaviours but this is beyond the scope of these notes and unnecessary since we want to build a REST service. For a REST service we will use webHttp and change the data type returned to JSON later.

<?xml version="1.0"?>

<!--
  For more information on how to configure your ASP.NET application, please visit
  http://go.microsoft.com/fwlink/?LinkId=169433
  -->

<configuration>
  <connectionStrings>
    <add name="ApplicationServices" connectionString="data source=.\SQLEXPRESS;Integrated Security=SSPI;AttachDBFilename=|DataDirectory|\aspnetdb.mdf;User Instance=true"
      providerName="System.Data.SqlClient" />
    <add name="PeopleConnectionString" connectionString="Data Source=.\SQLEXPRESS;AttachDbFilename=|DataDirectory|\People.mdf;Integrated Security=True;User Instance=True"
      providerName="System.Data.SqlClient" />
  </connectionStrings>

  <system.web>
    <compilation debug="true" targetFramework="4.0" />

    <authentication mode="Forms">
      <forms loginUrl="~/Account/Login.aspx" timeout="2880" />
    </authentication>

    <membership>
      <providers>
        <clear/>
        <add name="AspNetSqlMembershipProvider" type="System.Web.Security.SqlMembershipProvider" connectionStringName="ApplicationServices"
             enablePasswordRetrieval="false" enablePasswordReset="true" requiresQuestionAndAnswer="false" requiresUniqueEmail="false"
             maxInvalidPasswordAttempts="5" minRequiredPasswordLength="6" minRequiredNonalphanumericCharacters="0" passwordAttemptWindow="10"
             applicationName="/" />
      </providers>
    </membership>

    <profile>
      <providers>
        <clear/>
        <add name="AspNetSqlProfileProvider" type="System.Web.Profile.SqlProfileProvider" connectionStringName="ApplicationServices" applicationName="/"/>
      </providers>
    </profile>

    <roleManager enabled="false">
      <providers>
        <clear/>
        <add name="AspNetSqlRoleProvider" type="System.Web.Security.SqlRoleProvider" connectionStringName="ApplicationServices" applicationName="/" />
        <add name="AspNetWindowsTokenRoleProvider" type="System.Web.Security.WindowsTokenRoleProvider" applicationName="/" />
      </providers>
    </roleManager>

  </system.web>

  <system.webServer>
     <modules runAllManagedModulesForAllRequests="true"/>
  </system.webServer>

  <system.serviceModel>                  LOOK FOR THESE LINES
    <behaviors>

      <!-- Add endpointBehaviors here !! (Mike)
      http://msdn.microsoft.com/en-us/library/ms733932.aspx
      -->
      <endpointBehaviors>
        <behavior name="AjaxBehavior">   Specify Name e.g. “AjaxBehavior”
          <webHttp/>
        </behavior>
      </endpointBehaviors>
      
      <serviceBehaviors>
        <behavior name="">
          <serviceMetadata httpGetEnabled="true" />
          <serviceDebug includeExceptionDetailInFaults="false" />
        </behavior>
      </serviceBehaviors>
    </behaviors>
  
    <serviceHostingEnvironment multipleSiteBindingsEnabled="true" />
  </system.serviceModel>
 
</configuration>

When you create a WCF service you are given two files one containing an interface and the other a class, I’ll show you them later but for now we will assume that they are both in the same namespace “BasicAjaxNetCSharp” and they are called “IMessageService” and “MessageService” respectively.

Now we need to create a service, which links these two files to a URL which can be used to call the services methods. The name of the service is matches that of the C# class:

    <services>

      <service name="BasicAjaxNetCSharp.MessageService">
        ... end points go here ....
      </service>

    </services>

A service can have multiple endpoints so that you can access it in multiple ways e.g. different URLs, by AJAX.Net, or using a different endpointBehaviour. We added an endpointBehaviour so all we need to do is specify its name.

An endpoint is specified like this:

<endpoint
    address=URI
    behaviorConfiguration=Name of the endpoint behaviour e.g. “AjaxBehavior”
    binding=Type of transport, security, encoding, etc, being used
    contract=Name of the C# interface />

	address
	Specifies the service's Uniform Resource Identifier (URI), which can be an 
absolute  address or one that is given relative to the base address of the service.  You will need to add a URL route (see ASP MapPageRoute) to get to work.  If set to an empty string, it indicates that the endpoint is available at the  base address e.g. http://localhost for ASP application


	behaviorConfiguration
	Link to endpoint behaviour specified above

	binding
	The binding specified determines the type of transport, security and 
encoding used, and whether  reliable sessions, transactions, or streaming is supported or enabled.


	contract
	Specifies the C# interface that defines the contract



Continuing our example, it looks like this:

<service name="BasicAjaxNetCSharp.MessageService">        Name of class
    <endpoint
        address=""
        behaviorConfiguration="AjaxBehavior"       Name of endpointBehaviour
        binding="webHttpBinding"
        contract="BasicAjaxNetCSharp.IMessageService" />  Name of interface
</service>

We have linked the service to our C# class found in MessageService.cs by the service name, and the C# interface found in the IMessageService.cs file by the contract property of the endpoint. 

Here it is added to the Web.config file:

<?xml version="1.0"?>

<!--
  For more information on how to configure your ASP.NET application, please visit
  http://go.microsoft.com/fwlink/?LinkId=169433
  -->

<configuration>
  <connectionStrings>
    <add name="ApplicationServices" connectionString="data source=.\SQLEXPRESS;Integrated Security=SSPI;AttachDBFilename=|DataDirectory|\aspnetdb.mdf;User Instance=true"
      providerName="System.Data.SqlClient" />
    <add name="PeopleConnectionString" connectionString="Data Source=.\SQLEXPRESS;AttachDbFilename=|DataDirectory|\People.mdf;Integrated Security=True;User Instance=True"
      providerName="System.Data.SqlClient" />
  </connectionStrings>

  <system.web>
    <compilation debug="true" targetFramework="4.0" />

    <authentication mode="Forms">
      <forms loginUrl="~/Account/Login.aspx" timeout="2880" />
    </authentication>

    <membership>
      <providers>
        <clear/>
        <add name="AspNetSqlMembershipProvider" type="System.Web.Security.SqlMembershipProvider" connectionStringName="ApplicationServices"
             enablePasswordRetrieval="false" enablePasswordReset="true" requiresQuestionAndAnswer="false" requiresUniqueEmail="false"
             maxInvalidPasswordAttempts="5" minRequiredPasswordLength="6" minRequiredNonalphanumericCharacters="0" passwordAttemptWindow="10"
             applicationName="/" />
      </providers>
    </membership>

    <profile>
      <providers>
        <clear/>
        <add name="AspNetSqlProfileProvider" type="System.Web.Profile.SqlProfileProvider" connectionStringName="ApplicationServices" applicationName="/"/>
      </providers>
    </profile>

    <roleManager enabled="false">
      <providers>
        <clear/>
        <add name="AspNetSqlRoleProvider" type="System.Web.Security.SqlRoleProvider" connectionStringName="ApplicationServices" applicationName="/" />
        <add name="AspNetWindowsTokenRoleProvider" type="System.Web.Security.WindowsTokenRoleProvider" applicationName="/" />
      </providers>
    </roleManager>

  </system.web>

  <system.webServer>
     <modules runAllManagedModulesForAllRequests="true"/>
  </system.webServer>
  <system.serviceModel>
    <behaviors>

      <!-- Add endpointBehaviors here !! (Mike)
      http://msdn.microsoft.com/en-us/library/ms733932.aspx
      -->
      <endpointBehaviors>
        <behavior name="AjaxBehavior
          <webHttp/>
        </behavior>
      </endpointBehaviors>
      
      <serviceBehaviors>
        <behavior name="">
          <serviceMetadata httpGetEnabled="true" />
          <serviceDebug includeExceptionDetailInFaults="false" />
        </behavior>
      </serviceBehaviors>
    </behaviors>

    <!-- Add services here !! (Mike) -->
    <services>

      <service name="BasicAjaxNetCSharp.MessageService">   Name of s
        <endpoint
            address=""
            behaviorConfiguration="AjaxBehavior"
            binding="webHttpBinding"
            contract="BasicAjaxNetCSharp.IMessageService" />
      </service>

    </services>
    
    <serviceHostingEnvironment multipleSiteBindingsEnabled="true" />
  </system.serviceModel>
 
</configuration>

If you want to debug the service add the following before closing the <configuration tags>:

<!-- Add this to generate a log file for debugging purposes
  ou can then launch SvcTraceViewer.exe from the Visual Studio 
  command prompt, File > Open and choose the log file 
  (MyWCFTraceLog.svclog in the below config). 
  http://www.dontcodetired.com/blog/post/Diagnosing-WCF-Problems-Using-SvcTraceViewerexe.aspx
  -->
<system.diagnostics>
    <sources>
      <source name="System.ServiceModel" switchValue="Verbose,ActivityTracing"
        propagateActivity="true">
        <listeners>
          <add type="System.Diagnostics.DefaultTraceListener" name="Default">
            <filter type="" />
          </add>
          <add name="ServiceModelTraceListener">
            <filter type="" />
          </add>
        </listeners>
      </source>
      <source name="System.ServiceModel.MessageLogging" switchValue="Verbose,ActivityTracing">
        <listeners>
          <add type="System.Diagnostics.DefaultTraceListener" name="Default">
            <filter type="" />
          </add>
          <add name="ServiceModelMessageLoggingListener">
            <filter type="" />
          </add>
        </listeners>
      </source>
    </sources>
    <sharedListeners>
      <add initializeData="MyWCFTraceLog.svclog"
        type="System.Diagnostics.XmlWriterTraceListener, System, Version=2.0.0.0, Culture=neutral, PublicKeyToken=b77a5c561934e089"
        name="ServiceModelTraceListener" traceOutputOptions="Timestamp">
        <filter type="" />
      </add>
      <add initializeData="MyWCFTraceLog.svclog"
        type="System.Diagnostics.XmlWriterTraceListener, System, Version=2.0.0.0, Culture=neutral, PublicKeyToken=b77a5c561934e089"
        name="ServiceModelMessageLoggingListener" traceOutputOptions="Timestamp">
        <filter type="" />
      </add>
    </sharedListeners>
    <trace autoflush="true" />
  </system.diagnostics>
  <!-- Diagnostics section finished here -->
  
</configuration>    Add just before this tag !!! 

Building a Contract

A Web service contract is simply a C# interface which will be implemented by an associated Web service class. 

using System;
using System.Collections.Generic;
using System.Linq;
using System.Runtime.Serialization;
using System.ServiceModel;
using System.Text;

namespace BasicAjaxNetCSharp
{
    [ServiceContract]            This C# interface is Web service contract
    public interface IMessageService
    {
        [OperationContract]     This will be a method offered by the service
        void SendMessage(string sender, string recipient, string message);
    }
}


using System;
using System.Collections.Generic;
using System.Linq;
using System.Runtime.Serialization;
using System.ServiceModel;
using System.Text;

namespace BasicAjaxNetCSharp
{
    public class MessageService : IMessageService
    {
        public void SendMessage(string sender, string recipient, 
                                string message)
        {
			 CODE FOR PROVIDING THIS SERVICE GOES HERE
        }
    }
}

For a REST service, this isn’t quite the end of the story because we have to decide how each of these service methods are going to be offered using the WebInvoke attribute i.e. which Web method is required GET, POST, PUT or DELETE.

using System;
using System.Collections.Generic;
using System.Linq;
using System.Runtime.Serialization;
using System.ServiceModel;
using System.Text;

// Add reference to solution, for this namespace
using System.ServiceModel.Web;  // WebInvoke(), WebGet()

namespace BasicAjaxNetCSharp
{
    [ServiceContract]
    public interface IMessageService
    {
        [OperationContract]
        [WebInvoke(Method = "POST")]
        void SendMessage(string sender, string recipient, string message);  
    }
}


[WebInvoke(Method = The HTTP method GET, POST, PUT or DELETE
BodyStyle = Wrapped (see notes below),
RequestFormat = Format of data received e.g. JSON,               
ResponseFormat = Format data should be sent in e.g. JSON,               
UriTemplate = URI mapping for the C# method name (see notes below))]

	Method
	Specifies the HTTP method the service operation is mapped to.                                               

	BodyStyle
	Controls whether to wrap requests and  responses sent to and received from the service operation i.e. whether parameters or returns are written within infrastructure-provided XML elements.
Required, but has no bearing in JSON.

	RequestFormat
	Controls how request messages are formatted.

	ResponseFormat
	Controls how response messages are formatted.

	UriTemplate
	URI, added to URL e.g. MessageService.svc/postmessage instead of MessageService.svc/SendMessage.



UriTemplates can be used with POST, GET, DELETE and PUT methods, and they allow you to map a URI or a set of URIs to a service operation e.g. say we have a C# method called SendMessage(), using the UriTemplate="/postmessage" allows MessageService.svc/postmessage to be used instead of MessageService.svc/SendMessage allowing us to change the method name later without modifying the service "seen" by the user.

http://localhost:1287/MessageService.svc/postmessage

Note: If you want to use a URL instead of MessageService.svc, you need to map a URL route in ASP.Net. 

Then you can have something like this:

http://localhost:1287/messages/postmessage

The name of the service is now “messages” and the service requested is “postmessage”.

Of course with a proper DNS entry this might be:

http://www.mikessite.com/messages/postmessage


In REST we use POST methods to add new data, such as inserting a new message into a database, JSON to pass the data between application & service and provide a readable URL (in our case we don’t have a DNS entry so localhost will have to do, but we can provide a service command name). Mapping “postmessage” to the SendMessage() method we get this:

using System;
using System.Collections.Generic;
using System.Linq;
using System.Runtime.Serialization;
using System.ServiceModel;
using System.Text;

// Add reference to solution, for this namespace
using System.ServiceModel.Web;  // WebInvoke(), WebGet()

namespace BasicAjaxNetCSharp
{
    [ServiceContract]
    public interface IMessageService
    {
        [OperationContract]
        [WebInvoke(Method = "POST",                       HTTP Method
               BodyStyle = WebMessageBodyStyle.Wrapped, 
               RequestFormat = WebMessageFormat.Json,     Send JSON
               ResponseFormat = WebMessageFormat.Json,    Receive JSON 
               UriTemplate = "/postmessage")]          Command is postmessage
        void SendMessage(string sender, string recipient, string message);  
    }
}

The associated C# class is not changed. In fact, you could provide a second entry for the same C# method using XML or SOAP instead, just provide different URIs.

For GET, DELETE and PUT, you may also need to specify parameters to be read from the URL e.g. edit message 5 and change the message to read “Hi Bob” might look like this: 

http://localhost:1287/MessageService.svc/editmessage?id=5&themessage=Hi Bob

Specify the UriTemplate with the name value pairs defined, but use matching C# arguments placed in curly brackets where the values would be. For example, say the method is:
void ModifyMessage(int msgId, string message);

Mapping “editmessage” to this method we would write:

 UriTemplate = "editmessage?id={msgId}&themessage={message}"

The value of “id” is copied to the are argument msgId and the value of “themessage” is copied to the argument message.

So it would look like this:

using System;
using System.Collections.Generic;
using System.Linq;
using System.Runtime.Serialization;
using System.ServiceModel;
using System.Text;

// Add reference to solution, for this namespace
using System.ServiceModel.Web;  // WebInvoke(), WebGet()

namespace BasicAjaxNetCSharp
{
    [ServiceContract]
    public interface IMessageService
    {
        [OperationContract]
        [WebInvoke(Method = "PUT",   Doing an edit so use PUT
               BodyStyle = WebMessageBodyStyle.Wrapped, 
               RequestFormat = WebMessageFormat.Json,    
               ResponseFormat = WebMessageFormat.Json,   
               UriTemplate = "/editmessage?id={msgId}&themessage={message}")]         
        void ModifyMessage(int msgId, string message);  
    }
}

When using a GET method, there is an alternative slightly briefer attribute WebGet that we can use:

// Use WebGet for GET methods.
 [OperationContract]
 [WebGet(BodyStyle = WebMessageBodyStyle.Wrapped,
         RequestFormat = WebMessageFormat.Json,
         ResponseFormat = WebMessageFormat.Json,
         UriTemplate = "/readmessage")]
string ReadLastMessage();   

Note: You can still use the attribute WebInvoke for GET if you wish, either of these will work: 
       
[WebInvoke(ResponseFormat = WebMessageFormat.Json, 
    BodyStyle = WebMessageBodyStyle.Wrapped)]

 [WebInvoke(Method = "GET",
    BodyStyle = WebMessageBodyStyle.Wrapped,
    RequestFormat = WebMessageFormat.Json, 
    ResponseFormat = WebMessageFormat.Json)]

More info can be found here http://msdn.microsoft.com/en-us/library/bb943471.aspx

As we know, the result is returned as a JSON name/value pair. By default, the name is the method name with "Result" appended so for the ReadLastMessage() method this would be  e.g.

{ "ReadLastMessageResult":"some string" }

Again, since we provided a URI to map ReadLastMessage() to “readmessage” to hide the method name, it doesn’t make much sense to then return the name in the JSON being sent back. To "hide" this name we can use a MessageParameter attribute and specify our own name for the returned value e.g.

 [return: MessageParameter(Name = "Message")]
 Produces the JSON
 { "Message":"some string" }

Modifying the previous example we now get:

// Use WebGet for GET methods.
 [OperationContract]
 [WebGet(BodyStyle = WebMessageBodyStyle.Wrapped,
         RequestFormat = WebMessageFormat.Json,
         ResponseFormat = WebMessageFormat.Json,
         UriTemplate = "/readmessage")]
 [return: MessageParameter(Name = "Message")]            
string ReadLastMessage();    

On the client side, the AJAX would look like this:

function AjaxReadMsgClick(e)
{
    e.preventDefault();

    $.ajax({
        cache: false,
        type: "GET",
        url: "MessageService.svc/readmessage",     URI is “readmessage”
        data: '{}',
        contentType: "application/json; charset=utf-8", 
        dataType: "json",
        success: AjaxReadMsgSuccessful,
        error: AjaxError
    });
}

function AjaxReadMsgSuccessful(json, status, req)
{
    window.alert("Got message: " + json.Message);   Note “Message” argument
}

function AjaxError(json, status, req)
{
     Display error??
}

In the above, note that the JSON received has automatically been converted to a JavaScript object by jQuery (we named the functions argument “json” although I could have called it anything).

Note:
 You can also perform an AJAX GET for JSON like this instead:

// null = no name/value pairs to send to server
//            $.getJSON("http://localhost:3300/Service1.svc/readhello?callback=?", null,
         function (p)                      Anonymous function
         {
            window.alert("Got it " + p.result);
         });

The null means no data to send, so you could simplify this further by leaving it out:
$.getJSON("http://localhost:3300/Service1.svc/readhello?callback=?",
         function (p)                      Anonymous function
         {
            window.alert("Got it " + p.result);
         });


Typically, you will want to provide the Create, Read, Update, and Delete (CRUD) services to allow a database to be modified. Here’s how this might look for a message service:

using System;
using System.Collections.Generic;
using System.Linq;
using System.Runtime.Serialization;
using System.ServiceModel;
using System.Text;

// Add reference to solution, for this namespace
using System.ServiceModel.Web;  // WebInvoke(), WebGet()

namespace BasicAjaxNetCSharp
{
    [ServiceContract]
    public interface IMessageService
    {
// CREATE
        [OperationContract]
        [WebInvoke(Method = "POST
               BodyStyle = WebMessageBodyStyle.Wrapped
               RequestFormat = WebMessageFormat.Json                                             
               ResponseFormat = WebMessageFormat.Json
               UriTemplate = "/postmessage
        void SendMessage(string sender, string recipient, string message);  

        // READ (No argument specified, so read last message posted)
        [OperationContract]
        [WebGet(BodyStyle = WebMessageBodyStyle.Wrapped,
               RequestFormat = WebMessageFormat.Json,
               ResponseFormat = WebMessageFormat.Json,
               UriTemplate = "/readmessage")]
        [return: MessageParameter(Name = "Message
        string ReadLastMessage();       

        // READ (Id of message specified, to return matching message)
        [OperationContract]
        [WebGet(BodyStyle = WebMessageBodyStyle.Wrapped,
               RequestFormat = WebMessageFormat.Json,
               ResponseFormat = WebMessageFormat.Json,
               UriTemplate = "/readmessage?id={msgId}")]   id for message
        [return: MessageParameter(Name = "Message")]
        string ReadMessage(int msgId);      

        // UPDATE (Change an existing message)
        [OperationContract]
        [WebInvoke(Method = "PUT",
               BodyStyle = WebMessageBodyStyle.Wrapped,
               RequestFormat = WebMessageFormat.Json,
               ResponseFormat = WebMessageFormat.Json,
                UriTemplate = "/putmessage?id={msgId}&themessage={message}")]
        void ModifyMessage(int msgId, string messageChanges);   

        // DELETE (Remove an existing message)
        [OperationContract]
        [WebInvoke(Method = "DELETE",
               BodyStyle = WebMessageBodyStyle.Wrapped,
               RequestFormat = WebMessageFormat.Json,
               ResponseFormat = WebMessageFormat.Json,
               UriTemplate = "/deletemessage?id={msgId}")]
        void DeleteMessage(int msgId);     

    }

}


If you want to return a C# object you can. Say we create an EmailMessage class that contains the sender, recipient and message. Two attributes are provided DataContract and DataMember. The class is a DataContract, so you can give the contract a name and a namespace. The DataMember specifies how the property will be named in the JSON i.e. the properties become name/value pairs in the JSON send by and returned to the client. You also have to specify the order in which these properties will appear in the JSON data.

    [DataContract(Name = "Message", Namespace = "")]
    public class EmailMessage
    {
        // Attributes
        string _sender = "";
        string _recipient = "";
        string _message = "";

        // Constructors

        public EmailMessage()
        {
            // Do Nothing
        }

        public EmailMessage(string sender, string recipient, string message)
        {
            _sender = sender;
            _recipient = recipient;
            _message = message;
        }

        // Properties

        [DataMember(Name = "sender", Order = 1)]
        public string Sender
        {
            get { return _sender; }
            set { _sender = value; }
        }

        [DataMember(Name = "recipient", Order = 2)]
        public string Recipient
        {
            get { return _recipient; }
            set { _recipient = value; }
        }

        [DataMember(Name = "text", Order = 3)]
        public string MessageText
        {
            get { return _message; }
            set { _message = value; }
        }
    }

Now you can simply use this class in a method argument or as a return type. For example, say we want to change the contents of an existing message and return the changed message data. Of course, we use a PUT method for this and it might look like this:

using System;
using System.Collections.Generic;
using System.Linq;
using System.Runtime.Serialization;
using System.ServiceModel;
using System.Text;

// Add reference to solution, for this namespace
using System.ServiceModel.Web;  // WebInvoke(), WebGet()

namespace BasicAjaxNetCSharp
{
    [ServiceContract]
    public interface IMessageService
    {
        // UPDATE (Modify a message)
        [OperationContract]
        [WebInvoke(Method = "PUT",
               BodyStyle = WebMessageBodyStyle.Wrapped,
               RequestFormat = WebMessageFormat.Json,
               ResponseFormat = WebMessageFormat.Json,
                UriTemplate = "/putmessage?id={msgId}")]
        [return: MessageParameter(Name = "Modifications")]
        EmailMessage ModifyMessage(int msgId, EmailMessage messageChanges);   
    }
}

Note the URI doesn’t contain the argument messageChanges, WCF will automatically map the object data for us because we used the DataContract attribute when specifying the EmailMessage class.

In the C# server class the method might be implemented like this:

        public EmailMessage ModifyMessage(int msgId, 
                                          EmailMessage messageChanges)
        {
            try
            {
                EmailMessage msg = _messages[msgId];   _messages is a List

                msg.Sender = messageChanges.Sender;
                msg.Recipient = messageChanges.Recipient;
                msg.MessageText = messageChanges.MessageText;

                return msg;
            }
            catch // (ArgumentOutOfRangeException e)
            {
                return new EmailMessage("Broken", "Broken", "Broken");
            }
        }

On the client side it might look like this:

function AjaxModifyMsgClick(e)
{
    e.preventDefault();

    $.ajax({
        cache: false,
        type: "PUT",
        url: "MessageService.svc/putmessage?id=" + $("#msgIdTextBox").val(),
        data: '{ "messageChanges":{"sender":"Mike", "recipient":"Bob",       
                 "text":"Hi There"} }'
        contentType: "application/json; charset=utf-8
        dataType: "json",
        success: AjaxReadModifiedMsgSuccessful,
        error: AjaxError
    });

    // Can provide type hints if you need to i.e. data: '{     
    "messageChanges":{"__type":"Message#BasicAjaxNetCSharp", "sender":"Mike",  
    "text":"'+ $("#msgTextBox").val() + '"} }',
}

function AjaxReadModifiedMsgSuccessful(json, status, req)
{
    var obj = json.Modifications;
    window.alert("Got modified message: [sender:" 
                + obj.sender 
                + " text:" 
                + obj.text + "]");
}

function AjaxError(json, status, req)
{
     Display error??
}

Notice how the DataContract has been used to create the JSON received by the browser and jQuery uses the JSON to produce the JavaScript object:

	C# Class
	JavaScript Object

	[DataContract(Name = "Message", Namespace = "")]
public class EmailMessage
{
    // Properties

    [DataMember(Name = "sender", Order = 1)]
    public string Sender
    {
    }

    [DataMember(Name = "recipient", Order = 2)]
    public string Recipient
    {
    }

    [DataMember(Name = "text", Order = 3)]
    public string MessageText
    {
    }
}
	




obj.sender 




obj.recipient




obj.text



The final contract might look something like this:

using System;
using System.Collections.Generic;
using System.Linq;
using System.Runtime.Serialization;
using System.ServiceModel;
using System.Text;

// Add reference to solution, for this namespace
using System.ServiceModel.Web;  // WebInvoke(), WebGet()

namespace BasicAjaxNetCSharp
{
    [ServiceContract]
    public interface IMessageService
    {
        [OperationContract]
        [WebInvoke(Method = "POST",                                   
               BodyStyle = WebMessageBodyStyle.Wrapped, 
               RequestFormat = WebMessageFormat.Json, 
               ResponseFormat = WebMessageFormat.Json, 
               UriTemplate = "/postmessage")]
        void SendMessage(string sender, string recipient, string message);

        [OperationContract]
        [WebGet(BodyStyle = WebMessageBodyStyle.Wrapped,
               RequestFormat = WebMessageFormat.Json,
               ResponseFormat = WebMessageFormat.Json,
               UriTemplate = "/readmessage")]
        [return: MessageParameter(Name = "Message")]
        string ReadLastMessage();    

        [OperationContract]
        [WebGet(BodyStyle = WebMessageBodyStyle.Wrapped,
               RequestFormat = WebMessageFormat.Json,
               ResponseFormat = WebMessageFormat.Json,
               UriTemplate = "/readmessage?id={msgId}")]
        [return: MessageParameter(Name = "Message")]
        string ReadMessage(int msgId);      

        [OperationContract]
        [WebInvoke(Method = "PUT",
               BodyStyle = WebMessageBodyStyle.Wrapped,
               RequestFormat = WebMessageFormat.Json,
               ResponseFormat = WebMessageFormat.Json,
                UriTemplate = "/putmessage?id={msgId}")] 
        [return: MessageParameter(Name = "Modifications")]
        EmailMessage ModifyMessage(int msgId, EmailMessage messageChanges); 

        [OperationContract]
        [WebGet(BodyStyle = WebMessageBodyStyle.Wrapped,
               RequestFormat = WebMessageFormat.Json,
               ResponseFormat = WebMessageFormat.Json,
               UriTemplate = 
                        "/readall?recipient={recipient}&keyword={keyWord}")]
        [return: MessageParameter(Name = "AllMessages")]
        EmailMessage[] ReadAllMessages(string recipient, string keyWord);
 
        [OperationContract]
        [WebInvoke(Method = "DELETE",
               BodyStyle = WebMessageBodyStyle.Wrapped,
               RequestFormat = WebMessageFormat.Json,
               ResponseFormat = WebMessageFormat.Json,
               UriTemplate = "/deletemessage?id={msgId}")]
        void DeleteMessage(int msgId);
    }

Notice I’ve sneaked in a ReadAllMessages method which returns an array of EmailMessages, more on this later.

C# Server Class

The Server Class implements the interface and fulfils the contract. To keep it simple, the following example uses a List of EmalMessage objects instead of a database but the principle is the same:

using System;
using System.Collections.Generic;
using System.Linq;
using System.Runtime.Serialization;
using System.ServiceModel;
using System.Text;

namespace BasicAjaxNetCSharp
{
    public class MessageService : IMessageService
    {
        private static List<EmailMessage> _messages = new List<EmailMessage>();

        public void SendMessage(string sender, string recipient, 
                                string message)
        {
            EmailMessage msg = new EmailMessage(sender, recipient, message);
            _messages.Add(msg);
        }

        public string ReadLastMessage()
        {          
            if(_messages.Count == 0)
                return "";

            return _messages[_messages.Count - 1].MessageText;
        }

        public string ReadMessage(int msgId)
        {
            try
            {
                EmailMessage msg = _messages[msgId];
                return msg.MessageText;
            }
            catch // (ArgumentOutOfRangeException e)
            {
                return "Bad Id";
            }
        }

        public EmailMessage ModifyMessage(int msgId, 
                                          EmailMessage messageChanges)
        {
            try
            {
                EmailMessage msg = _messages[msgId];

                msg.Sender = messageChanges.Sender;
                msg.Recipient = messageChanges.Recipient;
                msg.MessageText = messageChanges.MessageText;

                return msg;
            }
            catch // (ArgumentOutOfRangeException e)
            {
                return new EmailMessage("Broken", "Broken", "Broken");
            }
        }

        public EmailMessage[] ReadAllMessages(string recipient, string keyWord)
        {
            return _messages.ToArray();
        }

        public void DeleteMessage(int msgId)
        {
            try
            {
                _messages.RemoveAt(msgId);
            }
            catch // (ArgumentOutOfRangeException e)
            {
            }
        }
    }
}


Converting JSON Objects to JavaScript Object

When we are sending JSON between the browser and server, it would be nice if we could send convert the JSON to JavaScript objects so that we could effectively “send” C# objects and map them to equivalent JavaScript objects. We can do this using jQuery extend method (see the JSON notes), to merge the values received in the JSON with the objects attributes i.e. update the objects values. For example, assuming we have a JavaScript Student class we can send JSON which contains the names of the classes attributes. Say the class contains a “name” and an “age” attribute, then we can do the following:

var jsonString = '{ "name":"Mike", "age":21 }';
var jsonData = JSON.parse(jsonString);

var student = new Student();                             Create object
$.extend(true, student, jsonData);                       Copy the data
window.alert("Student obj name " + student.GetName());   Use a method

Notice in the previous Server class the ReadAllMessages()  converted the List of EmailMessage objects to an array to return. Here it is again:

public EmailMessage[] ReadAllMessages(string recipient, string keyWord)
{
    return _messages.ToArray();
}

I am returning all the messages received.

On the client side I can use AJAX to read these messages like this:

function AjaxReadAllMsgClick(e)
{
    e.preventDefault();

    $.ajax({
        cache: false,
        type: "GET",
        url: "MessageService.svc/readall?recipient=Bob&keyword=" + 
                             $("#keywordTextBox").val(),
        data: '{}',
        contentType: "application/json; charset=utf-8",
        dataType: "json",
        success: AjaxReadAllMsgSuccessful,
        error: AjaxError
    });
}

function AjaxReadAllMsgSuccessful(json, status, req)
{
    var messages = json.AllMessages;

    for (var i = 0; i < messages.length; i++)
    {
        messages[i].sender      do something with this message (JSON)
        messages[i].recipient
        messages[i].text
    }
}

It would be nice if we could convert the EmailMessage “object” we have received into an equivalent JavaScript object.

Start by defining the “class”, matching the attribute names with those in the incoming JSON object (this is just for readability because they are overwritten anyway). Also, add any local methods we want to provide e.g. DisplayMessage().
// Constructor
function Message()
{
    // Do nothing
    // We'll read the values we are sent
}

Message.prototype =
{
    sender: "",         // Names match sent JSON
    recipient: "",
    text: "",

    DisplayMessage: function ()                  Define any methods we need
    {
        window.alert("Message\n Sender: " + this.sender 
                    +"\nRecipient: " + this.recipient 
                    + "\n Msg: " + this.text);
    }
}

Now we can modify the Ajax callback to merge (using the jQuery extend() method) the JSON object with a new Message object that we will create:

var messageList = new Array();      Store for messages 

function AjaxReadAllMsgSuccessful(json, status, req)
{
    var messages = json.AllMessages;

    messageList.clear();     Don’t duplicate messages we may have already 
                              read by clearing array then re-reading messages

    for (var i = 0; i < messages.length; i++)
    {
        // Map JSON to our object.
        //
        var msg = new Message();            Create new Message object
        $.extend(true, msg, messages[i]);   Merge JSON values into it
        msg.DisplayMessage();               Now we can call our methods

        messageList[i] = msg;     If you want to use them later, then store
    }                              the messages in an array
}


Same Origin Policy

The policy permits scripts running on pages originating from the same site to access each other's methods and properties with no specific restrictions, but prevents access to most methods and properties across pages on different sites. Here the "origin" is defined using the domain name (e.g. www.example.com), application layer protocol, and (in most browsers) the TCP port of the HTML document running the script. Two resources are considered to be of the same origin if and only if all these values are exactly the same.

Server Side Proxy
The first way around this problem is to use a very simple server-side script that acts as a proxy to the web service. So instead of requesting AJAX from the remote site, you request it locally on your own domain through the proxy. The proxy itself has its programming logic to send your request off to the remote site, gather the data, and then serve it back to you.
Cross Origin Post

There are techniques to overcome this:
· JSONP, "JSON with padding" is a complement to the base JSON data format, a usage pattern that allows a page to request and more meaningfully use JSON from a server other than the primary server. Essentially, JSONP utilizes the <script/> tag as a work around to the cross domains access limitations of web browsers.
· Cross-Origin Resource Sharing (CORS), new approach (may replace JSONP?)

How JSONP Works

JSONP isn't AJAX at all technically speaking because it does not use XMLHttpRequest. JSONP requests are made by dynamically inserting a <script> tag into the DOM. Something like this....

<script type="text/javascript" src="http://localhost/Service.aspx?callback=SomeCallback&param1=value1&param2=value2"></script>
 
Notice the “callback” parameter in the URL which indicates that the service is using JSONP, and provides the name of a local JavaScript function e.g. SomeCallback.

Locally a JavaScript function is also created like this....

function SomeCallback(obj)
{
     // Data is provided as JavaScript Object Literal
}

The remote JavaScript file which is loaded just contains a call to this JavaScript function passing in the JavaScript object literal containing the JSON data e.g. 

SomeCallback({'uid': 23, 'username': 'Chroder', 'name': 'Christopher Nadeau'}); 

In other words, instead of reading AJAX data directly into a variable in JavaScript, you define a callback function that is called when the data arrives, and the first parameter is the data itself as an object literal.

The server side dynamically creates the JavaScript file that calls this function, which might look something like this....

Service.aspx

string json = BuildSomeJsonData();		// JSON e.g. { “name”:”value” }

// Does URL contain parameter “Callback”
if(Response.QueryString(“callback”)  != null)
{
        String callbackFunction = Response.QueryString(“callback”);  // e.g. SomeCallback

        // JavaScript call to function i.e. Callback({ “name”:”value” });
        //
        Response.Write(callbackFunction +“(“ + json + “);”);
}

Using a library like jQuery that supports JSONP, these details of inserting the special script tag and creating the special callback function are all taken care of automatically. The callback function created by jQuery is named something like jQuery9293939393. To use JSONP in jQuery, the ajax() method can be called as usual but you select the data type “jsonp”. Although,  remember strictly speaking this call isn’t actually using AJAX (i.e. the XMLHttpRequest object is not being used).

A HTML <script> tag uses an HTTP GET Request to fetch the associated JavaScript file, so JSONP inherently uses GET requests to transfer data.  JSONP doesn't support POST requests. Since all data is passed in the query string as GET data, you are severely limited if your services require the passing of long data since this must be placed in the URL. Most consumer services fetch more data than they push so this is not necessarily a problem.

JSONP and WCF

Add a new Web application and a new WCF Web service, taking care to create them in the solution i.e. don’t create the service as part of the application. Do this by right clicking on the top level solution and creating the projects. (You should see two separate projects in the Solution Explorer window.)

The Web service will be very simple:

The interface:
using System;
using System.Collections.Generic;
using System.Linq;
using System.Runtime.Serialization;
using System.ServiceModel;
using System.ServiceModel.Web;
using System.Text;

namespace SimpleWcfService
{
    [ServiceContract]  
    public interface IService1
    {
        // Use WebGet for GET methods.       We can ONLY use GETs
        [OperationContract]
        [WebGet(BodyStyle = WebMessageBodyStyle.Wrapped,
               RequestFormat = WebMessageFormat.Json,
               ResponseFormat = WebMessageFormat.Json,
               UriTemplate = "/readhello")]
        [return: MessageParameter(Name = "result")]    
        string Hello();
    }
}

The class:
using System;
using System.Collections.Generic;
using System.Linq;
using System.Runtime.Serialization;
using System.ServiceModel;
using System.ServiceModel.Web;
using System.Text;

namespace SimpleWcfService
{
    public class Service1 : IService1
    {
        public string Hello()
        {
            return "Hello";    Just return a string
        }
    }
}

Since the service is not part of the website (they are different projects, so the port numbers will be different) we need to allow Cross-Origin Service calls.

You can provide a specific port number by double clicking the Properties folder and setting “Specific Port”.
[image: ]
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The Web.config file looks like this:
<?xml version="1.0"?>
<configuration>

  <system.web>
    <compilation debug="true" targetFramework="4.0" />
  </system.web>
  <system.serviceModel>
    <behaviors>

      <endpointBehaviors>
        <behavior name="AjaxBehavior">    
          <webHttp/>
        </behavior>
      </endpointBehaviors>      
      
      <serviceBehaviors>
        <behavior>
          <!-- To avoid disclosing metadata information, set the value below to false and remove the metadata endpoint above before deployment -->
          <serviceMetadata httpGetEnabled="true"/>
          <!-- To receive exception details in faults for debugging purposes, set the value below to true.  Set to false before deployment to avoid disclosing exception information -->
          <serviceDebug includeExceptionDetailInFaults="false"/>
        </behavior>
      </serviceBehaviors>
    </behaviors>

    <!-- Add binding here !! (Mike) 
    Use JSONP for cross-origin communication
    http://bendewey.wordpress.com/2009/11/24/using-jsonp-with-wcf-and-jquery/
    -->
    <bindings>
      <webHttpBinding>
        <!-- Allow Cross-Origin Service call -->
        <!-- name: used to identify binding below -->
        <binding name="webHttpWithJsonP"                   Use JSONP
                 crossDomainScriptAccessEnabled="true"/>   Cross Origin Posts
      </webHttpBinding>
    </bindings>

    <!-- Add services here !! (Mike) -->
    <services>
      <service name="SimpleWcfService.Service1">
        <!--
        <endpoint
            address=""
            behaviorConfiguration="AjaxBehavior"
            binding="webHttpBinding"
            bindingConfiguration="webHttpWithJsonP"      Use the binding
            contract="SimpleWcfService.IService1" />
      </service>
    </services>    

    <serviceHostingEnvironment multipleSiteBindingsEnabled="true" />
  </system.serviceModel>
 <system.webServer>
    <modules runAllManagedModulesForAllRequests="true"/>
  </system.webServer>
  
</configuration>

So we bind with webHttpWithJsonP and enable crossDomainScriptAccessEnabled to allow Cross Origin Posts using JSONP. Then we create a service as normal linking the C# interface and class to it, but setting the bindingConfiguration to our JSONP enable binding.

On the client side, the type of data expected back from the server is JSON-P.

<%@ Page Language="C#" AutoEventWireup="true" CodeBehind="UsingWebServicejQuery8.aspx.cs"
    Inherits="BasicAjaxNetCSharp.UsingWebServicejQuery8" %>

<!DOCTYPE html PUBLIC "-//W3C//DTD XHTML 1.0 Transitional//EN" "http://www.w3.org/TR/xhtml1/DTD/xhtml1-transitional.dtd">
<html xmlns="http://www.w3.org/1999/xhtml">
<head runat="server">
    <title></title>
    <script src="Scripts/jquery-1.4.1.js" type="text/javascript"></script>
    <script language="javascript" type="text/javascript">

        $(PageReady);

        function PageReady()
        {
            // Add event handlers to buttons
            $("#readMsgButton").click(AjaxReadMsgClick);
        }

        function AjaxReadMsgClick(e)
        {
            // Prevent the default submit when button is being clicked
            // Equivalent to onclick="return false;"
            // Firefox etc, need this. IE works OK without it.
            e.preventDefault();

            $.ajax({
                cache: false,
                type: "GET",
                url: "http://localhost:3300/Service1.svc/readhello",
                data: '{}',
                contentType: "application/json; charset=utf-8",
                dataType: "jsonp",                Server returns JSONP
                success: AjaxReadMsgSuccessful
            });

        }

        function AjaxReadMsgSuccessful(json, status, req)
        {
            if (json != null)
                window.alert("Message :" + json.result);
            else
                window.alert("Json went missing\nstatus: " + status);
        }
        
    </script>
</head>
<body>
    <form id="form1" runat="server">
    <div>

        <asp:Button ID="readMsgButton" Text="Read Message" runat="server" />

    </div>
    </form>
</body>
</html>

Note1:
 You can also perform an AJAX GET for JSONP like this instead:

// null = no name/value pairs to send to server
//            $.getJSON("http://localhost:3300/Service1.svc/readhello?callback=?", null,
         function (p)                      Anonymous function
         {
            window.alert("Got it " + p.result);
         });
Note the callback=?, this makes jQuery use JSONP.

Note2:
You shouldn’t provide an error parameter to the jQuery AJAX call when using JSONP, because it doesn’t use XMLHttpRequest under the hood and presumably uses a technique that can’t detect a failure.
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