Final Exam - CSE 40243 - Compilers - Spring 2006 - Prof. Douglas Thain

1 - Consider the following grammar G3:

1.  G ( S

2.  S ( if ident S

3.  S ( print E

4.  E ( E + E
5.  E ( ident
Write out the characteristic finite state machine for G3 below.  (10 points)
2 - In the semester project, you implemented type compatibility as an operation performed on the fully resolved abstract syntax tree.  However, type compatibility can also be enforced in other parts of the compiler. Consider the following code, which has a type compatibility error:


int x=”hello”;

Explain how the above error could be detected (a) in the parser grammar (b) in the abstract syntax tree or (c) during execution.  Briefly summarize the strengths and weaknesses of doing type checking in each phase.  (10 points)

3 - Write a function for folding arbitrary constant expressions, using the expression structure from the C-flat compiler.  This function should accept an expression tree as an argument and return a modified expression tree with additions and multiplies on constant integers folded into single values. For example, if the input AST is:


x = y*(2+3*4)*5;

then your routine should return this AST:


x = y*70;

4 - Your project compiler used a simple register allocator which did not handle the case where an expression needed more than five free registers to store intermediate results.  In this section, consider how to evaluate very large expressions.
A – Write an expression that needs more than five registers to be evaluated.  (2 points)
B – Describe a simple approach to generating correct (perhaps not efficient) code when an expression requires more registers than are available.  (8 points)
5 – Describe the four major techniques for automatic garbage collection.  For each, briefly state (a) the basic algorithm, (b) the primary advantage, and (c) the primary drawback to the algorithm.  (10 points)

