FAYNAZ1 /— b (2024 FE, © BARFRAT Al Rikik)

http://ist.ksc.kwansei.ac.jp/~ishiura/cpl/

& fE L & 3 fA
& IR FTREABRIEEZLTINDD

9.1 IOd—FmEEfkrI

st (|optimization|) v, sy za— ke IR | 552

(FE: A= H‘%E 2T DI TIRAEW)
1 g | IR
o s2iimso | FHEC R &

IH GIEEOERZ/M S L)
1k | JHANT | e ostmsctmomat (| PR S EE | 2dguciibng)

@

o, btk | RTE |- ot v 1 ort B Rt £ T2 8 U Ral(L
S3 (1855 RO L~ L)

LB 7075 ao—mreraT, 2o E RET 3

2. j(% M: 7m 7o a2z AT, 720k 2oL, &Eks 2

9.2 O—FmEBE{bkDF&

1. Esomars (|constant folding
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int a = 6;

int a = 3%2;

= double b = 22.5;

double b = a+16.5;
unsigned int x = ;

unsigned int x = 65530+10; .
/* int % 16bit DIFE */
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common subexpression elimination
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r = c-d;
a = (a+b)/(c-d)-(c-d); a = (atb)/ ‘ r ‘ _‘ r ‘.
c = (c-d)*a; =
; = -r ;
d = (c-d)x*b; ) 5
d = (C—d) *b;
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(+,a,b,t1) (+,a,b,t1)
(-,c,d,t2) (-,c,d,t2)

«, , ,t3) (/,t1,t2,t3)
(-,c,d,t4) -

(-,t3,t4, [@]) (-,t3, ,a)
(-,c,d,th)

(*,t5, @ ) ) (%, ,a,c)
(-,c,d,t6) (-,c,d,t6)
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a = b/(c+d)-a*(bictd); = a = b/(c+d)-ax( |+ (c+d) | );

3. ¥54% (| cOpy propagation|)
X =Y, x=y
z = x+1; = z = y+1 H
W = X; W = y ;

i |[PELO — F o (|dead code elimination
EiT xR AR RE

~—

goto aaa; goto aaa;

w =1y, = =

aaa: X = atb; aaa: X = atb; aaa: X = atb;
DRSS 2 WERANDIRAZPRE

X =y;

z = y+1; = z = y+1;

W = z*3; w = z*3;

5. a— Fok® (|code motion|)
KTV — T DHANOBENDH R

w = 10*a[k] 5

= for (i=0; i<100; i++)

for (i=0; i<100; i++)
x[i] = 10*alk]+y[i];

x[i] = w+y[il;

6. — THIEZE R D Z

s = 0; s =0;

for (i=0; i<100; i++) { for (p=a; p< s p+) |
s += alil; = s += | XpP]| ;

; }

i++ ¥ x(a+i*SIZE) DFIEINE p+=SIZE ¢ *p DFETHL
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7. —7&Em (|loop unrolling
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for (i=0;
alil = x[i]l+y[i];

i<100; i++) {

for (i=0; i<100; |1+=2|) {

ali] =

x[i]+y[i];

ali+l] =

x[i+1]+y[i+1];

}
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inline expansion
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void push(int d)

d =e + popQ);

}

9. {HE T DR DEJH
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= Rl%lt/hE 735 (V7 Maw)

R112 10 #2135 (G

R )

{sp++; slspl=d;}
int main(void)
int pop(Q) {
{int d=s[spl; sp--; return d;} o
=Db * c;
int main(void) Sp++; S [Sp] =a,
=
b sp++; s[spl=b;
- b * c; w = slspl; sp—-;
push(a); d=e + w;
push(b) ;
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1w $1,24(%$9)
add $3,%1,$2
add $6,%$4,%5

; $1=Mem [$9+24]
; $3=$1+%2
; $6=$4+$5

1w $1,24($9)
= add $6,%$4,$5
add $3,%$1,$2

Yo RN T4 AR K BFELT
(a) AR T — ZAKIED TN

9-3

L7dbD



1: add $10,$1,%$2 IF 1D EX | MM | WB
$1,82 + $10
2: sub $11,%$3,%4 IF 1D EX | MM | WB
$3,%4 — $11
3: add $12,%$5,%6 IF 1D EX | MM | WB
$5,86 + $12
4: sub $13,$7,$8 IF 1D EX | MM | WB
$7,%8 — $13
(b) @B D 255
1: add $3,%$1,%$2 IF ID EX | MM | WB
$1,%2 + $3
2: sub $11,$3,%$4 IF | [ | ID | EX | MM | WB
stall stall $3,84 — $11
3: add $12,$5,%$6 IF 1D EX | MM | WB
$5,86 + $12
4: sub $13,$7,$8 IF 1D EX | MM | WB
$7,$8 - $13
(c) MBDAIURZ 21T o 755
1: add $3,%$1,$2 IF 1D EX | MM | WB
$1,$2 + $3
3: add $12,%$5,%$6 IF 1D EX | MM | WB
$5,86 + $12
4: sub $13,$7,$8 IF ID | EX | MM | WB
$7,$8 — $13
2: sub $11,$3,%$4 IF ID EX | MM | WB
$3,84 — $11

Yoo [E) T4 R2[EfE ) 2Ro 7 vt v 3T, (b) DRIFERIE stall &L TEITHHE.

1: add $3,%$1,%$2 IF 1D EX | MM | WB
$1,$2 + $3
2: sub $11,$3,%$4 IF 1D EX | MM | WB
1,84 — $11
3: add $12,$5,%$6 IF 1D EX | MM | WB
$5,%6 + $12
4: sub $13,%$7,$8 IF ID EX | MM | WB
$7,%8 $13

Yoo TN 2[R ZHWTY, B— Fad (v) BERO LI RAXSHITIE 1 4 710 stall HET
% DT, B AIIEZ D ER)

1: 1w $1,24($8) IF 1D EX | MM | WB
$8 + Mem $1
2: add $3,$1,$2 IF ] 1D EX | MM | WB
stall 1,82 + $3
3: add $6,$4,%$5 IF 1D EX | MM | WB
$4,%5 + $6
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