Use a worklist for liveness analysis

1 a
2 a b
3 bc ¢
4 b a
5 a
6 C

Example:

a <0
Li:b<—a+1

c<—c+b

a <—bx2

ifa < N goto L,

return ¢

Worklist initialization: {6, 5, 4, 4, 3, 1}
Steps:

e Remove 6, In(6) = {c}

e Remove 5, out(5) = {c}, in(5)={c, a}
e Remove 4, out(4)={c,a}, in(4)={b,c}
e Remove 3, out(3)={b,c}, in(3)={c,b}

5

return ¢

e Remove 2, out(2)={c,b}, in(2)={c,a}, add 5 to worklist

e Remove 1, out(1)={c,a}, in(1)={c}

e Remove 5 out(5)=in£6) U in(2) = {c,a} =in(5). Done.
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Use a worklist for computing reaching defs

1 d1
2 d2
3 d3
4 d4
5
6

d4

dl

da .
Example: 2
. b=
Li:b<+—a+1 3
c<~c+b €=
a <—bx2 4
ifa < N goto L, a:=
return ¢ &
a<N
Worklist initialization: {1,2,3,4,5,6} «

return ¢

Steps:

e Remove 1, Out(1) = {d1}

e Remove 2, in(2) = Out(1)Uout(5)={d1}, out(2))={d1,d2}}

e Remove 3, in(3)={d1,d2}, out(3)={d1,d2,d3}}

e Remove 4, in(4)={d1,d2,d3}, out(4)={d2,d3,d4}

e Remove 5, in(5)={d2,d3,d4}=out(5), add 2 to worklist

e Remove 6, in(6)={d2,d3,d4}=out(6)

e Remove 2, in(2)=out(1) U out(5) ={d1,d2,d3,d4}
out(2)={d1,d2,d3,d4}. Add 3 to worklist

e Remove 3, in(3)={d1,d2,d3,d4}=0out(3). Add 4 to worklist

e Remove 4, in(4)={d1,d2,d3,d4},out(4)={d2,d3,d4}. Done

Purdue University is an Equal
Opportunity/Equal Access institution.



Use a worklist for liveness analysis

Worklist initialization: {10, 9
I81 7I 6I 5[ 4) 4) 3) 1}
Steps:

e Remove 10, In(10) = {d,k,b} five-in: j;
e Remove 9, in(9)={d,b,m} h
* Remove 8, in(8)={b,m,c} i
e Remove 7, in(7)={b,m,e} o
 Remove 6, in(6)={m,e,f} L
e Remove 5, in(5)={e,f} ;
e Remove 4, in(4)={f,j} Kk
e Remove 3, in(3)={j,g,h} !:'ve-ouf:jd

e Remove 2,in(2) ={j,g,k}
e Remove 1, in(1)={j,k}
Done.
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Example 2:




