CSE681 – Software Modeling and Analysis
Spring 2010

Project #4 – Remote Software Risk Analysis
      due Thu, 15 Apr
Version 2
Purpose:

This project requires you to develop a Software Risk Analysis tool.  The computations this tool executes are based on a research model developed by Murat Gungor and Jim Fawcett
.  The idea behind this model is that risk is incurred by the propensity of changes in one component to cause changes in another.  We quantify that using notions of importance I and test risk T.  
If file A calls file B and if a change in B has a probability of α of causing a change in A then B’s importance is Ib = 1 + αIa.  Thus importance measures how likely a change in a file is to cause changes in its callers.  We expect that α might be in the neighborhood of 0.1.
Given the same relationship between files A and B as above, A’s test risk is its smell factor
, β, plus the likelyhood of a change in B causing a change in A times its test risk, e.g., Ta = β + αTb.  Thus, A’s test risk is its quality factor plus the risk it derives from the possibility that B may have errors which, when fixed, cause changes in A.
We define Project Risk, Ri, for the ith file as the product of its importance and test risk, Ri = Ii * Ti.  Note that this is just a model.  It exhibits properties that make sense, e.g.:

1. Files that aren’t very important because they are near the top of the dependency chain don’t contribute much project risk.

2. Files that don’t have much test risk because their smell factors are low don’t contribute much project risk. 

3. Files that have both high fan-in and high fan-out are likely to contribute a lot of risk, e.g., they are likely to change because they depend on lots of other files and they are likely to cause a lot of change when they do change because many other files depend on them.

This is not a scientific model, e.g., we have not shown through experiments that systems with high cumulative risk are more likely to fail or exceed their budgets and schedules.  But it does seem plausible that this is true.  The merit of this model is that it leads us to a very few files out of perhaps thousands to track and invest in code improvements.
Requirements:

Your RiskAnalysis System:
1. shall compile, link, and execute using the Visual Studio .Net development environment provided in the ECS clusters.  You shall implement this program using C# and the .Net framework class libraries.
2. shall establish communication, using facilities of Windows Communication Foundation (WCF), between a serving source of files to be analyzed and a client running in a separate process, possibly on a remote machine, based on  message-passing
.  For this you shall enable the transfer of both text messages and files.  
3. shall support the analysis of risk, based on the model described in the purpose section
, of a set of server files defined by the client’s user, and, after analysis, shall display on the client the file names ordered by risk.
4. The client shall be provided with a directory view from which files for analysis are selected.  The Directory view shall support navigation through the directory system.  The analysis is conducted, then the results are sent back for display on the client
.
5. shall provide a graphical user interface, based on Windows Presentation Foundation (WPF), that supports the operations described above in simple effective manner.
Here is a synopsis of the risk model
:
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� http://www.ecs.syr.edu/faculty/fawcett/handouts/research/MuratsResearch/MuratsDefense/StructuralModelsforLargeSoftwareSystems.htm


� Kent Beck, one of the creators of the extreme programming process, defines various code smells that are signs of poor quality.


� In message-passing, the sender encodes a request in an XML based message, the receiver decodes the message, acts on its contents, and may send back a reply, also encoded as a message.  Using a message contract, WCF accepts a message object with public properties that it serializes into an XML string, sends to the receiver, and de-serializes the string into a message object on that side.


� We will discuss the risk model in class and you will be provided with handouts that should clarify what the analyzer has to do.


� Note that this does not require a tree-view.  Navigation in the manner of the right-hand pane in Windows Explorer is recommended, e.g., click on parent or subdirectory rows in a list-view to change directory is recommended with a subsequent refresh of the file and subdirectory information.  That is simpler and effective.


� We will discuss this model in class.  In the mean-time here is a link to the original research page: http://www.ecs.syr.edu/faculty/fawcett/handouts/research/MuratsResearch/MuratsDefense/StructuralModelsforLargeSoftwareSystems.htm
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