Program Optimisation
Solutions of Homework 4

1. Here is the CFG for the given program.

Neg(i <3 Pos(i < 3)

=14 1;

For the first analysis, we have the following constraints from the program instructi-
ons.

Plz] 2 {(3,4)}
P[f.a] 2 PJi] for all f € P[z]
Plf.a] O P[] for all f € P[z]
Pl 2 Pla]
It gives us the following solution:
v [ {B,4)}
L1 {B4)}
i {}
(3,4).a {}
(3,4).b | {(3,4)}




For the second analysis we start with the following partition:

{{z} {1}, {i},{z— > a}, {z— > b}, {Il— > a}, {I— > b}, {i— > a}, {i— > b}}

The instruction z— > a = i; leads us to the following partition:

({a}, {1}, {i,a— > a}, {a— > b}, {I— > a}, {I— > b}, {i— > a}, {i— > b}}

The instruction x— > b = [; leads us to the following partition:

{z},{l,x— > b}, {i,a— > a},{l— > a},{l— > b}, {i— > a}, {i— > b}}

The instruction [ = x leads us to the following partition:

{z,l,2— > b,l— > b},{i,z— > a,l— > a},{i— > a},{i— > b}}

2. Here is the CFG for the factorial program.

Neg(z > 1) Pos(z > 1)

The set of expressions is Fxpr = {1, > 1,z xy,z — 1}. Here are the constraints
for the computation of available expressions:

Al0] < {}
((A[0]U {1}) \ Ezpr,) N A[4]

P
N

(ABJU{z —1})\ Expr,
C AN U{z > 1)

From these constraints we obtain the following dependence relation:

]

] €

| € (ARJU{z *y}) \ Expr,
=

]



1
01 {1}
1|{2,5}
2| {3}
31 {4}
41 {1}
5] {3
The workset iteration works as follows:
D[0] | D[1] D[2] D[3] D[4] D[5] 44
Expr | Expr| FExpr Expr | Expr| FExpr {[0],1,2,3,4,5}
{} |Expr| Ezpr Expr | Expr| FExpr {[1],2,3,4,5}
{} {1} Expr Expr | Expr | Expr {[2],3,4,5}
{} {1} |{l,z>1}| Ezpr |Expr| Expr {[3] 4,5}
{} {1} |{L,z>1} | {1,z > 1} | Expr| Expr {{4],5}
{} {1} |{L,z>1}|{l,z>1}| {1} Expr {{1},5}
{} {1} [ {L,z>1}|{l,z>1}| {1} Expr {{5]}
{} {1} {1,z >1} | {1,z >1}] {1} |{l,z > 1} {}

The number of calculations on the right hand side is 7.




