CSE687 - Object Oriented Design



      Spring 2005

PRIVATE 
Project #4c – Message-based Communication System
             due Monday, May 02

Purpose:
Several final projects are specified for this course.  You may choose to implement one, but are not required to develop more than one.


This project requires you to build a set of communication classes that support passing messages and event notifications to a remote machine.  The communication system provides send and receive queues for messages and high priority queues for notifications
.  Each message contains information about the source and destination and carries a text-based message
.  Sending and receiving are supported by threads dedicated to extracting messages from a send queue and sending them over a socket connection and framing messages out of a receiving socket and enqueuing them in a receive queue.

Any machine that hosts this communication system can serve as a broadcaster of events.  Targets for broadcast are all machines that have registered to receive events.  Events are simply small messages that are broadcast to all registered destinations, rather than sent to a single destination.
Requirements:

Your Communication system:



1. shall use standard C++
 and the standard library, compile and link from the command line, using  VC++ 7.1, as provided in the ECS clusters and operate in the environment provided there
.



2. shall implement an XML based messaging system using dedicated threads and queues for sending and receiving.  It is recommended that you use blocking queues
 so that readers will block on deQueue if the queue is empty.  This prevents machines being driven to 100% CPU utilization while a reader spin-locks on an empty queue.



3. shall provide a sockets-based communication channel for local-remote machine communication.  


4. shall provide a registration process to allow remote machines to subscribe to events from the local machine.  The intent is that every machine that hosts the communication system will have the same messaging and event notification capability.



5. shall provide a test executive that demonstrates all required capabilities using either two processes on the same machine or processes on separate machines.



It would be interesting, but not required to extend the communication system in the following ways:

1. Provide store and forward functionality if the intended receiver is not currently available.  In this case messages are sent to a deadletter queue.  The sender will periodically attempt to connect and transmit messages from the deadletter queue.




2. Provide for synchronous messaging.  A sender sends a message then blocks waiting for a reply.  This would require either a dedicated queue or capability to scan a receive queue for a specific message.

� It is suggested that you control priority by adjusting send and receive thread priorities.


� Binary information can be sent by first converting to text using base64 conversion.  An example of that is available in the class code directory.


� This means, for example that you may not use the .Net managed extensions to C++.


� VC++ ver 7.1 is Visual Studio .Net and is available in all the ECS clusters.


� A blocking queue implementation is available in the class code directory.





