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Converting to SSA Form

Program

Control Flow Graph

2:1fk <100

/\

3:1fj <20 4: return j

|

5:):=1 6:
k :=k+1




Converting to SSA Form

Control Flow Graph

Dominance Relations

l:1:=1 j:=1
k:=0 ‘D(1)=4{2,34,5,6,7}
‘D(2)={34,5,6,7}
2: if k < 100 *D(3) = 15.6,7}
/\ ‘D@4) = {}
— : *D(S) = {}
3:1f 1 <20 4: return | ‘D6) = {}
T *D(7) = {}
S5:):=1 6:]:=k
k:=k+1 k:=k+1
\/




Converting to SSA Form

Control Flow Graph
l:1:=1 j:=1
k:=0

2:1fk < 100

/\

3:1f 1 <20 4: return j

|

S5:):=1 6:]:=k
k :=k+1 k :=k+1
\/

Dominance Relations

D(1) ={2,345,6,7}
‘D(2) = {34,567}
D(3) = {5.6.7}
‘D) = {}

*DS) = {}

*D(6) = {}

‘D(7) = {}

Dominator Tree



Converting to SSA Form

Control Flow Graph
1

1:=1
k:=0

2:1fk < 100

/\

3:1f 1 <20 4: return j

o

5:):=1 6:]:=k

J =
k :=k+1 k :=k+1

\/
7:

-/

Dominance Relations

D(1) ={2,345,6,7}
‘D(2) ={34,56,7}
D(3) = {5.6.7}
‘D) = {}

*DS) = {}

*D(6) = {}

‘D(7) = {}

Dominance Frontier

*DE(1) = {}

DF(2) = {2}
DF(3) = {2}
*DF(4) = {}

*DF(5) = {7}
*DF(6) = {7}
*DF(7) = {2}



Converting to SSA Form

1

1
k

® —
o

|
0

ji=1

Variable j in 5
DFE(S)={7}

2:

if k2 < 100

O

3:if j < 20

4: return j

\

S5:):=1
k :=k+1

6: ] =k
k :=k+1

—

T




Converting to SSA Form

1:1:
k

® —
o

|
0

ji=1

Variable j in 5
DFE(S)={7}

Variable j in 7
DFE(7)={2}

2:

if k < 100

O

3:if j < 20

4: return j

\

S5:):=1
k :=k+1

6: ] =k
k :=k+1

—

7:5:= 60, )




Converting to SSA Form

Variable j in 5
DF(S)={7}

Variable j in 7
DF(7)={2}

Variable jin 6
DF(6)={7}

1

1
k

® —
o

|
0

ji=1

2:J:= 60, )

if k2 < 100

O

3:1f j < 20 4: return |
5:i:=i 6:j:=k
k :=k+1 k :=k+1
—
7:5:=9G,))




Converting to SSA Form

I:1:=1 j:=1 2:7:=90,)
k:=0 ) k=)
if k2 < 100
Variable k in 5 ..“///\\\\ ;
DF(5)= {7} &”3532\\\!ifff”
Variable k in 7 5: =i 6:j:=k
DF(7)={2} k = k+1 k = k+1
Variable k in 6 [
ariavlic K in 73j = d)(],J)

DF(6)={7} k := d(k k)




Converting to SSA Form

1l :=1 jl :=1
kl:=0

> k2 :=0¢k4,kl)

2:32 = ¢G4, 1)

if k2 < 100

O

3:1fj2 <20 4: return j2

\

5:i3 =il 6: i5 1= k2
k3 1= k2+1 k5 = k2+1

—
7: 14 =033, 35)
k4 := ¢(k3 k5)




Converting to SSA Form

Program

k:=100
1:=0
while
1<100:
k:=k+1
1:=1+1
return k

Control Flow Graph

1: k:=100
1:=0

2:1f1< 100

/\
3: k:=k+1 4: return k
1:=1+1

Dominance Relations

D(1) = {234}
‘D(2) = {34}
*DG) =1}
‘D) =1}

Dominance Frontier

*DF(1) = {}
*DF(2) = {2}
DF(3) = {2}
*DF(4) = {}



Converting to SSA Form

Variable 1.,k in 1
DF(1) = {}

Variable i in 2
DF(2) = {2}

Variable 1.,k in 3
DE(3) = {2}

Variable k in 4
DF4) = {}

Control Flow Graph

1: k:=100
1:=0

if1< 100

T

3: k:=k+1

4: return k

1:=1+1

Dominance Relations

‘D(1) ={2,34}
‘D(2) = {34}
‘DG) =1}
‘D) =1}

Dominance Frontier

*DF(1) = {}
*DF(2) = {2}
*DF(3) = {2}
"DF(4) = {}



Converting to SSA Form

Variable 1.,k in 1
DF(1) = {}

Variable i in 2
DF(2) = {2}

Variable 1.,k in 3
DE(3) = {2}

Variable k in 4
DF4) = {}

Control Flow Graph

1: k:=100
1:=0

2: 1= d(i,i)
k = ¢k )
if i < 100

T

3: k:=k+1

4: return k

1:=1+1

Dominance Relations

‘D(1) ={2,34}
‘D(2) = {34}
‘DG) =1}
‘D) =1}

Dominance Frontier

*DF(1) = {}
*DF(2) = {2}
*DF(3) = {2}
"DF(4) = {}



Converting to SSA Form

1: k1 :=100
11 :=0

2:12 = ¢(il,i3)
k2 = d(k1 k3)
if i2 < 100

—

3: k3 :=k2+1 4: return k2

13 :=12+1




Extra Slides



Variable 1,j in 3
DF(3) = {2}

Variable 1.,k in 2
DF(2) = {2}

entry

J

l:1:=1
ji=2
k:=10

2:1f 1 <k goto 3

T

3:1:=1+1
Ji=3%2

Dominance Relations

‘D(1) = {2,34,5,6}
‘D(2) = {34,5.,6}
‘DG =1}

‘D(4) = {5.6}
‘D) =1}

*D(6) =1}

Dominance Frontier

4: if j > k*10 goto 5 gigi = g}
S: print j 6:1:=1+1 DF(4) = {}
T~ *DF(5) = {}
exit *DF(6) = {}




Variable i,j in 3
DF(3) = {2}

Variable 1.,k in 2
DF(2) = {2}

entry

\/
1: k1 :=10
1l =1
jl:=2

y

ol
k1:= ¢(k1.k1)

if 12 < k1 goto 3

/\
4:1f j2 > k1*10 goto 5

3:13:=i2+ 1
J3 =J2*2

/\

5: print j2 6:14:=12+ 1

\/

exit

17



