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 (
public
 
static
 
void
 Main()
{
    
ServiceHost
 
sh
 = 
new
 
ServiceHost
(
typeof
(
CalculatorService
));
    
sh.Open
(
);
    
Console
.WriteLine
(
"Press enter to terminate service."
);
    
Console
.ReadLine
(
);
}
) (
[
ServiceBehavior
(
AddressFilterMode
 = 
AddressFilterMode
.Any
)]
public
 
class
 
CalculatorService
 : 
ICalculator
{
    
public
 
double
 Add(
double
 n1, 
double
 n2)
    {
        
Console
.WriteLine
(
"Taking addition operation"
);
        
return
 n1 + n2;
    }
    
public
 
double
 Subtract(
double
 n1, 
double
 n2)
    {
        
Console
.WriteLine
(
"Taking subtraction operation"
);
        
return
 n1 - n2;
    }
    
public
 
double
 Multiply(
double
 n1, 
double
 n2)
    {
        
Console
.WriteLine
(
"Taking multiplication operation"
);
        
return
 n1 * n2;
    }
    
public
 
double
 Divide(
double
 n1, 
double
 n2)
    {
        
Console
.WriteLine
(
"Taking division operation"
);
        
return
 n1 / n2;
    }
}
) (
[
ServiceContract
]
public
 
interface
 
ICalculator
{
    [
OperationContract
]
    
double
 Add(
double
 n1, 
double
 n2);
    [
OperationContract
]
    
double
 Subtract(
double
 n1, 
double
 n2);
    [
OperationContract
]
    
double
 Multiply(
double
 n1, 
double
 n2);
    [
OperationContract
]
    
double
 Divide(
double
 n1, 
double
 n2);
}
)





























Task
Write the app.config for this application using wsHttpBinding, hosting at http://localhost:8000/CalculatorService and enabling mex.

This is evidently an extremely simple service and nothing new to us.  Imagine, however, that this service was a part of a distributed system.  What happens if this service becomes unavailable because the server hosting it crashes, or loses network connectivity?  No matter how well we write our program, this could still be a factor.  Similarly, what if we found our service was used by so many clients it was becoming overloaded and unusable?
The logical answer to both questions is to host a second, identical service.  Indeed, for a large distributed system a huge number could be hosted; this is a concept we’ve discussed and are familiar with.  Consider it from the perspective of the client, however.  Given what we know, we could reasonably implement a selection of different services all running in different places and try them one at a time to test whether they succeed and, if not, try another.  The inherent flaw in this is that it requires our client to know exactly where each instance is hosted, and doesn’t account in any way for a cluster which will have internal routing (i.e. it cannot handle network bridging).
We will simulate this by creating a second service.  Duplicate your current service and change the host address to http://localhost:9500/CalculatorService.
Rather than attempt to bodge a client to implement this functionality, we will implement a thin layer routing service which will act as a traffic forwarder for our services.
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 (
CalculatorClient
 proxy = 
new
 
CalculatorClient
(
);
Console
.WriteLine
(
proxy.Add
(10, 5));
Console
.WriteLine
(
proxy.Subtract
(10, 5));
Console
.WriteLine
(
proxy.Multiply
(10, 5));
Console
.WriteLine
(
proxy.Divide
(10, 5));
Console
.ReadLine
(
);
)We will first implement our client exactly as we would for any such application, in this case providing a simple set of test cases:



We will now implement the part of this distributed system that is new to us – the Routing service.  Create one more Console application to form the host for this.  Add the usual namespace reference to System.ServiceModel, but also to System.ServiceModel.Routing.
 (
ServiceHost
 
sh
 = 
new
 
ServiceHost
(
typeof
(
RoutingService
));
sh.Open
(
);
Console
.WriteLine
(
"Routing Service is running.  Press Enter to exit."
);
Console
.ReadLine
(
);
)The host in itself is extremely simple:




The configuration for this application, however, includes a number of previously unseen fields.
The services element is relatively familiar, however we are providing an endpoint predefined in System.ServiceModel.Routing.  We will utilise the System.ServiceModel.Routing.RoutingService class, implementing the System.ServiceModel.Routing.IRequestReplyRouter interface:


 (
<
services
>
  <
service
 
behaviorConfiguration
=
"
RoutingBehaviour
"
 
name
=
"
System.ServiceModel.Routing.RoutingService
"
>
    <
host
>
      <
baseAddresses
>
        <
add
 
baseAddress
=
"
http://localhost/CalculatorRouter
"
/>
      </
baseAddresses
>
    </
host
>
    <
endpoint
 
address
=
""
              
binding
=
"
wsHttpBinding
"
              
contract
=
"
System.ServiceModel.Routing.IRequestReplyRouter
"
 />
        
  </
service
>
</
services
>
)






The behaviors section defines a new routing sub-element, which describes a filter table.  This filter table will be implemented later:
 (
<
behaviors
>
  <
serviceBehaviors
>
    <
behavior
 
name
=
"
RoutingBehaviour
"
>
      <
routing
 
filterTableName
=
"
CalculatorFilterTable
"
/>
    </
behavior
>
  </
serviceBehaviors
>
</
behaviors
>
)




The client section defines where the services we may wish to use are located.  Note the use of the * in the contract field.  This is a wildcard; the RoutingService has no knowledge of the ICalculator contract and has no real need to do so in this context.


 (
<
client
>
  <
endpoint
 
name
=
"
CalculatorService1
"
            
address
=
"
http://localhost:8000/CalculatorService
"
            
binding
=
"
wsHttpBinding
"
            
contract
=
"
*
"
 />
  <
endpoint
 
name
=
"
CalculatorService2
"
            
address
=
"
http://localhost:9500/CalculatorService
"
            
binding
=
"
wsHttpBinding
"
            
contract
=
"
*
"
 />
</
client
>
)






 (
<
routing
>
  <
filters
>
    <
filter
 
name
=
"
MatchAllFilter
"
 
filterType
=
"
MatchAll
"
/>
  </
filters
>
  <
filterTables
>
    <
filterTable
 
name
=
"
CalculatorFilterTable
"
>
      <
add
 
filterName
=
"
MatchAllFilter
"
 
endpointName
=
"
CalculatorService1
"
 
backupList
=
"
BackupCalculatorServices
"
/>
    </
filterTable
>
  </
filterTables
>
  <
backupLists
>
    <
backupList
 
name
=
"
BackupCalculatorServices
"
>
      <
add
 
endpointName
=
"
CalculatorService2
"
/>
    </
backupList
>
  </
backupLists
>
</
routing
>
)Finally, the routing section defines a filter to match all incoming mask; for this example, we are going to match all endpoints and addresses so the filterType is set to MatchAll.  We next define a filterTable which directs connecting clients based on our filter; we provide a primary endpoint and a list of backup endpoints.










Finally, we update the address in our client’s app.config.  Find the line which states:
 (
<
endpoint
 
address
=
"
http://localhost:8000/CalculatorService
"
 
binding
=
"
wsHttpBinding
"
)

 (
<
endpoint
 
address
=
"
http://localhost/CalculatorRouter
"
 
binding
=
"
wsHttpBinding
"
)And redirect the client to our routing service:

Start the three services and the client.  Note what happens when the service hosted at 8000 is closed, but 9500 left running.
Task
Add a third CalculatorService hosted at http://localhost:9700/CalculatorService and add this to the routing service.
Test this by closing both services running on 8000 and 9500.







