Practice Problems — Data Flow Analysis
Sample Solution

dx=x1-x0
dy=y1-yO0
t0=2x*dy
d=t0-dx
y=yO0
x=x0+1

L1 if not (x<x1) then goto L4

if d>0 then goto L2
t4=2x*dy
d = d+t4
goto L3
L2 y=y+1
t1=2x*dy
t2=2*dx
t3=t1-t2
d=d+t3
L3 x=x+1
goto L1
L4
Three-address code
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Reaching Definitions

1:e

2:a,e
3:a,b,e
4:a,b,c, e
5:a,b,c,d
6:a,b,c,d
7:Db,d
8:a,d
9:a,b,c d, e
10: a, b, c, e
11: a, b, c,d, e

Live variables

dx =x1—x0
dy =yl —y0
t0=2=dy
d=t0—dx
y=y0
x=x0+1
+ x < xl F > stop
T4
d>0
T F
y=y+1 td=2xdy
tl=2=xdy d=d+t4
t2=2=dx
t3=t1-1t2
d=d+1t3
x=x+1

Control-flow graph

: a+b

: a+Db, c-a

D ca

:ca

: b*d

: a~d

9: a+b, c-a

10: a+b, c-a

11: a+Db, c-a
Available Expressions
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:a+b

: c-a, at+b

: c-a, a+b

D ca

: b*d

s a~d

9 : b*d, a+b, c-a

10: a+b, e+1, c-a

11: b*d, a+b, e+1, c-a
Very Busy Expressions
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Forward.

Lattice is (L, =<r), where L is the set of sets of variables, and <= {(A,B) : A C B}. Meet
operation is set intersection, i.e. AM B = AN B. Top T is the universe set containing all
variables.

Initialize the entry point to be L = ), and all other points to be T.
The transfer function for all of them is f(X) = {a} U X.

fXNY)={alu(XnY)={a}UX)N{a} UY) = f(X) N f(Y), therefore the function is
distributive and monotonic.



