
	
	January 2014
	

	
	

	Exchange patterns III
Distributed Enterprise Applications

	
	
	

	
	
	[bookmark: _GoBack]Dr Tim Bashford




Start by implementing our duplex interface.  This is the interface which will be implemented on the client.
 (
    
public
 
interface
 
IClientCallback
    {
        [
OperationContract
(IsOneWay = 
true
)]
        
void
 ScoreUpdate(
string
 score);
    }
)



And implement the service contract.  Remember the rules for asynchronous methods:
· A begin method must be created starting with the word “Begin”.
· The begin method must return an IAsyncResult and the last two accepted parameters must be an AsyncCallback and an object.
· An end method must be created starting with the word “End”.
· The end method must take an IAsyncResult.
· Other than the words “Begin” and “End”, the name of both methods must exactly match.  That is to say that “BeginBigAnalysis” and “EndBigAnalysis” would match, while “BeginBigAnalysis” would not match with “EndBigAnalysis1” or “Endbiganalysis”.
· The begin method must be an OperationContract utilising the AsyncPattern parameter.
· The end method should not be an OperationContract.
 (
    [
ServiceContract
(CallbackContract = 
typeof
(
IClientCallback
))]
    
public
 
interface
 
IScoreService
    {
        [
OperationContract
(AsyncPattern = 
true
)]
        
IAsyncResult
 BeginScoreUpdateOnChange(
AsyncCallback
 callback, 
object
 asyncState);
        
string
 EndScoreUpdateOnChange(
IAsyncResult
 result);
        [
OperationContract
(IsOneWay = 
true
)]
        
void
 RegisterForUpdates();
    }
)





 (
    
class
 
ScoreUpdate
    {
        
public
 
IClientCallback
 callback = 
null
;
        
public
 
void
 SendUpdateToClient()
        {
            
while
 (
true
)
            {
                callback.ScoreUpdate(
ScoreService
.Inst().BuildScore());
                
Thread
.Sleep(2500);
            }
        }
    }
)










Implement the basics of our ScoreService class:


 (
    [
ServiceBehavior
(InstanceContextMode = 
InstanceContextMode
.Single)]
    
class
 
ScoreService
 : 
IScoreService
    {
        
static
 
public
 
ScoreService
 Inst()
        {
            
if
 (inst == 
null
)
                inst = 
new
 
ScoreService
();
            
return
 inst;
        }
        
static
 
private
 
ScoreService
 inst = 
null
;
        
        
private
 ScoreService()
        {
            team1Score = 0;
            team2Score = 0;
        }
        
public
 
int
 team1Score;
        
public
 
int
 team2Score;
        
public
 
string
 team1Name;
        
public
 
string
 team2Name;
        
public
 
string
 BuildScore()
        {
            
return
 team1Name + 
" "
 + team1Score + 
" - "
 + team2Score + 
" "
 + team2Name;
        }
    }
)


























 (
    
public
 
class
 
AsyncResult
 : 
IAsyncResult
    {
        
public
 
string
 data;
        
public
 
string
 Data()
        {
            
return
 data;
        }
        
public
 AsyncResult(
string
 dat)
        {
            data = dat;
        }
        
public
 
object
 AsyncState
        {
            
get
 { 
return
 (
string
)data; }
        }
        
public
 System.Threading.
WaitHandle
 AsyncWaitHandle
        {
            
get
 { 
throw
 
new
 
NotImplementedException
(); }
        }
        
public
 
bool
 CompletedSynchronously
        {
            
get
 { 
return
 
true
; }
        }
        
public
 
bool
 IsCompleted
        {
            
get
 { 
return
 
true
; }
        }
    }
)And implement our async and duplex supporting classes:















And update implement our ServiceContract:













Implement the interface methods in ScoreService:
 (
        
public
 
IAsyncResult
 BeginScoreUpdateOnChange(
AsyncCallback
 callback, 
object
 asyncState)
        {
            
int
 cs1 = team1Score;
            
int
 cs2 = team2Score;
            
while
 (
true
)
            {
                
if
 (team1Score != cs1 || team2Score != cs1)
                {
                    
return
 
new
 
AsyncResult
(BuildScore());
                }
                
Thread
.Sleep(1000);
            }
        }
        
public
 
string
 EndScoreUpdateOnChange(
IAsyncResult
 result)
        {
            
AsyncResult
 r = result 
as
 
AsyncResult
;
            
return
 r.Data();
        }
        
public
 
void
 RegisterForUpdates()
        {
            
ScoreUpdate
 bgWorker = 
new
 
ScoreUpdate
();
            bgWorker.callback = 
OperationContext
.Current.GetCallbackChannel<
IClientCallback
>();
            
Thread
 t = 
new
 
Thread
(
new
 
ThreadStart
(bgWorker.SendUpdateToClient));
            t.IsBackground = 
true
;
            t.Start();
        }
)

















Task 1: Write an appropriate main function to access ScoreService.  Remember that ScoreService is ultimately intending to provide game scores to a client.  Provide the functionality to either update these scores through the servicehost, or generate scores randomly.
Task2: Write an appropriate app.config.  Remember that you will need to use wsDualHttpBinding to support duplex operations.








Implement the client:
 (
        
static
 
void
 Main(
string
[] args)
        {
            
Console
.WriteLine(
"1: Register for updates"
);
            
Console
.WriteLine(
"2: Receive next update when score changes"
);
            
Console
.WriteLine(
"3: Exit"
);
            
int
 res = 0;
            
try
            {
                res = 
int
.Parse(
Console
.ReadLine());
            }
            
catch
            {
                
Console
.WriteLine(
"Could not read number."
);
                
Environment
.Exit(0);
            }
) (
        
static
 
void
 ScoreCallback(
IAsyncResult
 ar)
        {
            
string
 s = ((
ScoreServiceClient
)ar.AsyncState).EndScoreUpdateOnChange(ar);
            
Console
.WriteLine(
"Score changed:\n"
 + s);
        }
) (
    
public
 
class
 
CallbackHandler
 : 
IScoreServiceCallback
    {
        
static
 
InstanceContext
 site = 
new
 
InstanceContext
(
new
 
CallbackHandler
());
        
public
 
static
 
ScoreServiceClient
 proxy = 
new
 
ScoreServiceClient
(site);
        
public
 
void
 ScoreUpdate(
string
 score)
        {
            
Console
.WriteLine(
"Score at "
 + System.
DateTime
.Now + 
": "
 + score);
        }
        
public
 
IAsyncResult
 BeginScoreUpdate(
string
 score, 
AsyncCallback
 callback, 
object
 asyncState)
        {
            
throw
 
new
 
NotImplementedException
();
        }
        
public
 
void
 EndScoreUpdate(
IAsyncResult
 result)
        {
            
throw
 
new
 
NotImplementedException
();
        }
    }
)




























 (
            
switch
 (res)
            {
                
case
 1:
                    
CallbackHandler
.proxy.BeginScoreUpdateOnChange(ScoreCallback, 
CallbackHandler
.proxy);
                    
break
;
                
case
 2:
                    
CallbackHandler
.proxy.RegisterForUpdates();
                    
break
;
                
case
 3:
                    
Environment
.Exit(0);
                    
break
;
                
default
:
                    
Environment
.Exit(0);
                    
break
;
            }
            
Console
.ReadLine();
        }
)










Task 4: modify the application such that
a) Add a way to update the score from the client with a password.  The client should only be able to do so on providing a (correct) password to the service.  You should use the request-response exchange pattern to achieve this operation.
a. It may be difficult to have this work in parallel with the duplex service, but not impossible.  This will, however, be considerably more challenging to achieve.  This will be easier with a Windows Forms application than Console application, however is not impossible with either.
b) The duplex operation calls back to the client EITHER when the score changes OR whenever 10 seconds elapse without the score changing – whichever comes first.
c) The client, upon receiving an asynchronous call reporting a score change, re-calls the host to await another.  The two methods should ultimately be identical in operation, but very different in implementation and action
d) The Observer design pattern is utilised as an alternative to local copies of the variables to detect changes. 
