CSE681 – Software Modeling and Analysis
Spring 2010

Project #2 – Code Refactoring Analysis
    due Thu, Feb 11
Purpose:

This project requires you to develop a Code Analyzer that evaluates a package’s scope tree.  This analysis is the first step required for semi-automated code refactoring.   Program scopes are defined by the placement of braces, “{” and “}” for namespaces, classes, structs, functions, control blocks, and enumerations.  These code constructs have a precise set of inclusion rules that result in each package having a tree of scopes.  Here is a link to more details about that: http://www.lcs.syr.edu/faculty/fawcett/handouts/WebPages/ResearchStatement.htm. 
The goal of refactoring is to make semantic preserving transformations to the code which makes it easier to understand, test, and maintain.  Four frequently used transformations are: 

1. extract small functions from larger blocks of code

2. substitute references to interfaces for references to concrete classes
3. wrap data with new classes and substitute invocation of class methods for direct data manipulation

4. rename classes, functions, and data to reflect their responsibilities

In this project we will focus on the first of these transformations.


In order to extract functions without rendering the containing code invalid, the new function boundaries must lie completely within the scope of a control block, function, or class
.  So we need to evaluate the line numbers for all such scopes and ensure that the new function’s lines of code satisfy that constraint.  Our analysis will find feasible regions for function extraction.  Once we’ve found all these regions refactoring would then make choices of which code to pull out as member functions of the containing class and replace the extracted code with an invocation of that function.
We won’t build refactoring operations in this project, but we will evaluate code scope trees and feasible regions.  You may assume that the code you will analyze will be syntactically correct C#.
Requirements:
Your CodeAnal program:

1. Shall be implemented in C# using the facilities of the .Net Framework Class Library (FCL), ver 4.0, as provided in the EECS clusters.  Use of a Graphical User Interface is optional
, and may be implemented in either WinForms or Windows Presentation Foundation (WPF).
2. Shall accept a specification of files using a path and file patterns from the command line.  It shall provide an option indicating whether the analyzed file set consists of files in the path, or all files matching the patterns in a directory sub-tree, rooted at the path.



3. Shall display output information that displays one scope tree for each analyzed package.  Please present that information in an indented list to show the parent-child relationships.  Every namespace, class, struct, function, data declaration, and enumeration contained in the package shall appear in that list.



4. Shall evaluate starting and ending line numbers for each scope and use that information to determine feasible regions for extracting functions.  Please design a way to present that information clearly and efficiently
.


5. Shall provide test code that demonstrates that you meet these requirements.


6. Shall support redirecting the output to a file.


7. Your submission shall supply a compile.bat and run.bat file that compiles and runs your project without the user needing to specify any information, e.g., you are providing default values for path and file set.  Please make those be the relative path to your project and the files that make up your project.
� That is, a function cannot enclose part, but not all, of a control block.


� You won’t get any extra credit for implementing a graphical user interface.  It is recommended that you focus on implementing requirements effectively and use a console view to present your results.  We will develop a graphical user interface for Project #4.


� Please don’t ask the instructor to design it for you.





