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Windows Communication Foundation (WCF) 

What is WCF? 

� A framework for building service-oriented applications 

 

 

 

 

 

 

� Support for Web services (SOAP & WS-*) & REST-based services 

� A unified model for programming distributed applications using a variety of 

transports: 

� Direct: TCP, HTTP 

� Buffered: MSMQ, MQ Series, AMQP 
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Windows Communication Foundation (WCF) 

� WCF is implemented as a layered 

stack with many extensibility points 

� Two programming models 

� Service model 
— Contract-oriented programming 

� Channel model 
— Message-oriented programming 

� Channel shapes 

� One-way, Request-reply & Duplex 

� Transport channel implements the 
wire-level protocol, e.g., TCP, HTTP, 
AMQP 

� Encoder defines how the WCF 
Message (XML Infoset) is encoded 
in the transport level message 

� Protocol channels can transform the 
message flowing through the stack, 
e.g., to support WS-Security 
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WCF and AMQP 

Protocol evolution 

� Earlier versions of the AMQP specification were heavily influenced by JMS 

� Attempting to map the WCF channel model to AMQP 0-x revealed some 

difficulties 

� AMQP 1.0 has been designed to better support the WCF API concepts while 

preserving a clean mapping to JMS 

 

Key issues in mapping WCF to AMQP 

� Transactional semantics are associated with the usage of a receiver (an 

InputChannel) rather than the receiver itself 

� Messages can be processed in an order different from the delivery order 

� Both single-shot and two-stage receive modes are supported 
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Transactions 

� Transaction semantics are 

associated with the usage of 

an InputChannel, not the 

channel itself 

� Contrast with JMS where 

transaction semantics are 

defined on the Session 

� The same InputChannel can 

be used: 

� without transactions 

� in a local transaction 

� in a distributed transaction 

� AMQP 1.0 has separated the 

association of transaction 

semantics from the session 
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Two-stage receive pattern 

Basic operation 

� Stage 1: “Peek and Lock” 

� Receive the message and obtain a lock at the source 

� Stage 2: “Complete” or “Abandon” 

� Complete indicates that the application has successfully processed the 

message. The source is free to discard the message. 

� Abandon indicates that the application is unable to process the message. The 

source unlocks the message and makes it available to other consumers. 

Combined with transactions 

� The “Peek and Lock” of a message is not affected by transactional scoping 

� A rollback of an enclosing transaction does not release the message 

� The “Complete” is affected by transactional scoping 

� A “Complete” performed within a transaction is conditional on the commitment 

of the transaction 
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Conditional processing 

� Two-stage receive allows a 

consumer to inspect the 

contents of the message 

before deciding how to 

process it 

� Depending on the contents of 

a message, the consumer can 

decide whether it needs to be 

processed within the scope of 

a distributed transaction 

� AMQP 1.0 fully supports the 

2-stage receive pattern and 

the association of transaction 

semantics with the disposition 

of a messsage 
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Alternate processing 

� Two-stage receive process 

allows flexible error handling 

� Rollback of the initial 

transaction does not release 

the message back to the 

source 

� Allows a second transaction 

to be performed without 

requiring the message to be 

re-delivered and parsed etc. 

� AMQP 1.0 fully supports the 

2-stage receive pattern and 

the association of transaction 

semantics with the disposition 

of a messsage 
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Out of order processing 

� Messages can be “Completed” in a different order from the delivery order 

� In this example, the dispatcher “peeks and locks” messages from the source 

and hands them off to separate worker threads for processing 
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Out of order processing 

� Here the dispatcher has “peeked and locked” messages A, B, C & D 
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Out of order processing 

� The dispatcher hands off messages A, B, & C to workers 1, 2 and 3 

respectively 
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Out of order processing 

� Worker 3 completes its processing first and “Completes” message C 

 

� AMQP 1.0 supports out-of-order disposition of messages 
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Example: 2-stage receive with transactions 

// Create AMQP binding 

AmqpBinding binding = new AmqpBinding();    

 

// Enable 2-stage receive mode aka ReceiveContext 

IReceiveContextSettings receiveContextSettings = binding.GetProperty<IReceiveContextSettings> 

                                                 (new BindingParameterCollection()); 

receiveContextSettings.Enabled = true; 

 

IChannelListener<IInputChannel> listener = binding.BuildChannelListener<IInputChannel> 

                                           (new Uri("amqp://q1"), new BindingParameterCollection()); 

listener.Open(); 

 

IInputChannel channel = ((IChannelListener<IInputChannel>)listener).AcceptChannel(); 

channel.Open(); 

 

// Receive (peek and lock) the message from the queue 

Message message = channel.Receive(); 

 

ReceiveContext context = null; 

ReceiveContext.TryGet(message, out context); 

 

using (TransactionScope ts = new TransactionScope()) 

{ 

    /* Do some operation using Database1 */ 

    context.Complete(TimeSpan.FromSeconds(10)); 

    ts.Complete(); 

} 

   

channel.Close(); 

listener.Close(); 

Note: for brevity reasons, error handling has 
been omitted from this code snippet. See 
Appendix for a more complete sample. 
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Example: 2-stage receive with transactions 
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Summary 

� AMQP 1.0 provides full fidelity support for the WCF API patterns 

� Association of transaction semantics with the usage of a receiver 

� Out-of-order message processing 

� Two-stage receive pattern with transactional semantics applied to stage 2 

 

� This WCF API mapping, together with the JMS mapping gives confidence 

regarding the ability of AMQP 1.0 to support diverse API patterns 

 

� SOAP to AMQP mapping will allow for interoperable Web services over AMQP 

transport 
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Appendix - 2-stage receive with transactions 
(with error handling - for offline viewing) 
        // Create binding 

        AmqpBinding binding = new AmqpBinding(); 

 

        // Enable 2-stage receive mode aka ReceiveContext 

        IReceiveContextSettings receiveContextSettings = binding.GetProperty<IReceiveContextSettings>(new BindingParameterCollection()); 

        if (receiveContextSettings != null) { 

            receiveContextSettings.Enabled = true; 

        } else { 

            throw new Exception("ReceiveContext inner property is NULL"); 

        } 

 

        IChannelListener<IInputChannel> listener = binding.BuildChannelListener<IInputChannel>(new Uri("amqp://q1"), new BindingParameterCollection()); 

        listener.Open(); 

        IInputChannel channel = ((IChannelListener<IInputChannel>)listener).AcceptChannel(); 

        channel.Open(); 

 

        //Receive message from the queue 

        Message message = channel.Receive(); 

 

        ReceiveContext context = null; 

        if (ReceiveContext.TryGet(message, out context)) 

        { 

            if (context != null) { 

                try { 

                    using (TransactionScope ts = new TransactionScope()) { 

                        /* Do some operation using Database1 */ 

                        // Complete receive context 

                        context.Complete(TimeSpan.FromSeconds(10)); 

                        ts.Complete(); 

                    } 

                } 

                catch (TransactionAbortedException) { 

                    using (TransactionScope ts = new TransactionScope()) { 

                        /* Do some operation using Database2 */ 

                        // Complete receive context 

                        context.Complete(TimeSpan.FromSeconds(10)); 

                        ts.Complete(); 

                    } 

                } 

            } 

        } 

 

        channel.Close(); 

        listener.Close(); 

 


