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Plan

- Gcce Loop representation

For/while
Do while
No natural form (break, continue)
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Loop representation : for/do while

int main(int a,int *s)

{

int i; int sum = 0;

for (i=0; 1< 1000; i++)

sum +=a
*sS=sum;
return O;

}

int main(int a,int *s)
{
inti=0;int sum = 0;
do {

sum +=a ;

I++;
} while (i < 1000);
*S=sum;
return O;
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-fdump-tree-loopinit

;; Function int main(int, int*) (main)
;; Loop 1
:; header 3, latch 5
;; nodes: 35
int main(int, int*) (a, s)
{
int sum;int i;
<bb 2>:
<bb 3>:
#sum_17 = PHI <sum_6(5), 0(2)>
#i 16 = PHI <i_7(5), 0(2)>
sum_6 =sum_17 + a_5(D);
i 7=i 16 +1;
if (i_7 <=999)
goto <bb 5>;
else
goto <bb 4>;
<bb 5>:
goto <bb 3>;
<bb 4>:
# sum_13 = PHI <sum_6(3)>
*s 8(D) =sum_13;
return O;

}




Loop representation : for/do while

-fdump-tree-loopinit

bb2 : empty preheader

;; Function int main(int, int*) (main)
;; Loop 1 v
:; header 3, latch 5 bb3 loop header
;; nhodes: 35
int main(int, int*) (a, s) _ v
{ Exit gdge bb(5 empty latch
int sum;int i;
<bb 2>:
<bb 3>: v
# sum_17 = PHI <sum_6(5), 0(2)> bb4
#i 16 = PHI <i_7(5), 0(2
sum _6=sum_17+a 5 :
72016+ 1 ( Single latch
i (i_7 <= 999) Single exit edge : natural form

e%cgo <bb 5>; Induction variable i, chrec : {0,+,1}

goto <bb 4>; Cond Expr (i<=999) in loop header
<bb 5>:
goto <bb 3>;
<bb 4>:
# sum_13 = PHI <sum_6(3)>
*s _8(D) = sum_13;
return O;
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Loop representation : while = if + do while
;; Function int main(int, int*) (main
;; Loop 1 header 3, latch 7

;; nodes: 37

int main(int, int*) (a, s)

int main(int a,int *s) | {

int sum;int i;

{_ ] <bb 2>:

Inti; if (i_4(D) <= 999) goto <bb 5>; bb3 loop header

int sum = 0; else goto <bb 6>; ! Latch edge

while (i < 1000) <bb 68>: goto <bb 4>: bb7 empty latch

<bb 5>:
{ <bb 3>:
sum += a; #sum_17 = PHI <sum_6(7), 0(5)

#i 16 = PHI <i_7(7), 1 4(D)(5)>

I++;
sum_6 =sum_17 + a_5(D)
} | 7=i 16 +1;
*s=sum; if (i_7 <= 999) goto <bb 75; bb4
return O; else goto <bb 8>;
) <bb 7>: goto <bb 3>; Slngle latch
<bb 8>: . _
#sum_1 = PHI<sum_6(3)>  Single exit edge : natural form
<§Zj; 13 2 PHI <sum_1(8 Inductlon variable i, chrec : {0,+,1}
s 8(D) - sum_ 13 *®Gond Expr (i<=999) in loop header
return O;
} 7\
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Loop representation :

;; Function int main(int, int*) (main)

int main(int a,int *s)

{
int i;
int sum = 0;
for (i=0;1<1000; i++)
{
sum +=a ;
if (sum>100)
break;
}
*S=sum;
return O;
}

;; Loop 1

:; header 4, latch 9

;; nodes: 493

int main(int, int*) (a, s)

{

int sum;int i;

<bb 2>:
if (a_6(D) > 100) goto <bb 6>;
else goto <bb 7>;

<bb 7>: goto <bb 4>;
<bb 6>: goto <bb 5>;

<bb 3>:
sum_7 =sum_18 + a_6(D);
if (sum_7 > 100)
else goto <bb 9>;

<bb 8>:
#sum_1 = PHI <sum_7(3)>
goto <bb 5>;

goto <bb 8>;

break, no natural form ?

<bb 4>:

#sum_18 = PHI <sum_7(9),
a 6(D)(7)>

#i 17 = PHI <i_8(9), 0(7)>

i 8=i 17 +1;

if (i_8 <=999) goto <bb 3>;

else

goto <bb 10>;

<bb 10>:
#sum_16 = PHI <sum_18(4)>

<bb 5>:

#sum_3 = PHI <sum_1(8),
sum - 16(10), a_6(D)(6)>
9(D )_sum 3;
returnO

return O;

}



Loop representation : break, no natural form ?

int main(int a,int *s) bb2 : if_stmt
{. . \ 4
Int I; bb6 : empty bb7 : empty pre header
int sum = 0;
for (i=0;i< 1000; i++) Y
{ bb4 loop header |«
Latch edge
sum +=a, v
if (sum>100) obs3 If_stmt
break;
] bb8
*S=sum;
return O; Bb9 loop latch
}
Single latch Y
. bb10
two exit edge
No natural form : bb4 not reachable form b8 .

bb5

A 4

How to represent break/continue in a hierarchical cdfg ?
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