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Purpose:

When projects get large, with perhaps hundreds of packages, it becomes difficult to manually assess the quality of the project’s code baseline.  For this reason it is interesting, and useful, to develop tools to automate analysis of code quality. Because quality has both concrete and subjective properties, we cannot hope to do more than provide estimates of the quality of each package, based on a set of criteria, called metrics.  This project requires you to design and implement a C++ source code metrics analyzer.


We will be interested in several metrics, which are named here and explained in the requirements, below.  They are: function size, function cyclomatic complexity, data locality of reference, reference density, breadth of control spans, depth of scope nesting, and number of identifiers.  There is a 5 point bonus for correctly managing namespace qualification of types.
Requirements:

Your code metric analyzer:

1. shall use standard C++
 and the standard library, compile and link from the command line, using  Visual Studio 2010’s C++ compiler, as provided in the ECS clusters and operate in the environment provided there
.


2. shall use services of the C++ std::iostream library for all input and output to and from the user’s console and C++ operator new and delete for all dynamic memory management.

3. shall accept from the command line a specification of path and file patterns and accept an option indicating whether the files to be analyzed lie in the directory specified by the path or in the directory tree rooted at that path.

4. shall, for all the files specified, evaluate the following metrics:


a. Function size:

The number of lines of code between the opening function declaration and the closing of its scope.  That includes whitespace, comments, declarations, and executable statements, e.g., everything.  Function size is satisfactory if it is no more than 50 lines.
b. Function cyclomatic complexity:

The number of regions defined by the function’s control graph
.  Function cyclomatic complexity is satisfactory if it is no more than ten. 

c. Package Data locality of reference:

The number of lines between the place where an object is declared and the last place it is referenced in the package.  While it is possible that these references may occur in more than one function and may be referenced by more than one name for definition and invocation, we will not track references through multiple function calls
.  Largest locality of reference is satisfactory if it is less than 20 lines. 
d. Package Reference density:

The number of times a specific object is referenced within a package.  Reference density is satisfactory if it is less than 10 for the largest density in the package.

e. Breadth of control span:

The number of lines between the opening control
 definition and the closing of its scope.  Control span breadth is satisfactory if it is less than 20 for the largest span in the package.

f. Depth of scope nesting:

The depth of the innermost scope in a package
.

g. Number of identifiers:

Total number of names used for functions and data in a package.  Identifer number is satisfactory if it is less than 20.
5. Shall provide a user display of the analysis results for each package.  Your design will be evaluated based on the clarity of information presented and its brevity, e.g., a compact tabular output is desirable.


Note that there is no requirement to provide a graphical user interface.  If you do so, you should also provide a command line interface, as required in #3.  Please demonstrate that you meet all of the requirements, stated above, by running your analyzer on its own source code.
� This means, for example that you may not use the .Net managed extensions to C++.


� Visual Studio 2010 is available in all the ECS clusters, and can be downloaded at no cost from the MSDN Academic Alliance.


� This will be explained further in class.


� We are tracking any of the following: 1) farthest distance from a class member declaration in header file to where used in implementation file, 2) farthest distance from where local data is declared to its use in that same scope, 3) farthest distance from where global data is declared to where it is used.  You are not required to track usage of pointers to variables.  That’s complicated.


� Controls are looping and branching statements.


� This is measured by the largest number of elements held in a scope stack as a package is being analyzed. 





