Compilers Test Questions

Question 1 : Instruction and Register Selection

1. In the context of instruction selection, what is the difference between an optimum and an optimal algorithm?
[2]

optimal: no 2 adjacent nodes can be combined to lower cost of tiling [1]

optimum: absolute lowest cost tiling [1]

2. Use an example to illustrate that not every optimal tiling is optimum.
[2]

Suppose tree A[B,C] is tiled by A[B] and C and this tiling is optimal.  The optimum tiling could in fact be A[C] and B.  Hence not every optimal tiling is optimum.

3. What is the approximate time complexity of the simple liveness analysis algorithm?  What modifications can be made to speed it up in practice?
[2]

O(n^4) [1]

perform analysis in reverse and calculate out before in [1]

4. What are the 6 steps of the register allocation algorithm? [3]

build [1/2] simpify [1/2] coalesce [1/2] freeze [1/2] spill [1/2] select [1/2]

5. In register allocation, what is a precoloured node?  [1]

temporary with fixed mapping to a register / built-in registers

