REQUIREMENTS

Write a simple object-oriented client/server calculator.  The calculator is only expected to do basic math functions with a single function and two values. The client and server communicate using XML transactions.

Example Transaction

Client request:

<Calculator Function="Divide">
  <Value1>15</Value1>
  <Value2>3</Value2>
</Calculator>

Server response:

<Calculator Function="Divide.Response">
  <Result>5</Result>
</Calculator>

The code you write should be extensible production-level code.  We encourage the use of CPAN modules to complete this task.  Please include in the documentation your reasons for the modules picked and what alternate modules might be used and the reasons for not using those modules.


SOLUTION
The requirement to design and implement an extensible client/server application for an existing environment is not a trivial task.  For it to be truly extensible it first has to interoperate with the existing infrastructure.  Given that this assignment was not overly concerned with interoperability constraints, it was assumed that interoperability was not in scope and extensibility was limited to both design and code.

In thinking about the solution it was clear that it should be standards based and make use of reusable code as much as possible; thus, the use of CPAN modules was desired.  But which one(s) were needed?  Was there a module that provides an object oriented client server calculator?  No, but many of the necessary components are there.

In identifying the components the following seemed to stand out:

1) A communication protocol between client and server

2) A way to package and parse XML for communication

For a communication protocol between client and server a simple IO::Socket server using TCP could work, but given the amount of packages that include additional features, something else might be more appropriate.  But what?

To answer this I looked at the other known constraint of this application - XML.  As we know, XML is at the core of sending SOAP messages.  Using  SOAP over HTTP is a widely accepted method for executing this type of client/server communication - perhaps the Soap::Lite module would be a good choice.

Looking further at the modules on CPAN I came across a module called XML-RPC.  As its name implies it uses XML to deliver RPC calls to remote methods via HTTP.  It appears to have a significant amount of interoperability with other languages (Java, Python, PHP, Ruby, etc.) and, with the modules required to install and execute, provides much of the necessary functionality for this project, including a configurable XML parser/generator and its own multithreaded HTTP daemon.

XML-RPC appeared to be flexible and standards based (hence extensible).  Also, it was purported to have a rapid setup and development cycle and a small footprint.  As simplicity is often the goal, this appeared to be a good selection for this project.  In researching this further, I discovered that the origins of SOAP were, in fact, XML-RPC and its author.  XML-RPC appears to be widely used for those projects that do not need the extensive functionalities of using SOAP messaging.

In conclusion, I believe the use of XML-RPC was a good selection.  The code could be run from the standalone HTTP server as delivered or, with minor modification, run on a cluster of Apache servers – examples of the modified code are at http://www.brettlee.com/software/unix-linux/perl/XML-RPC/calculator/.

Further extending the interoperability of the calculator, a Java XML-RPC server was constructed.  This latest server is compatible with the standalone Perl client version and can be found at http://www.brettlee.com/software/unix-linux/java/WebServices/XML-RPC/calculator/ .
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