H

$%



(€ (



$.
1

(&

" (

#
/
&&&I
#

/

(

6

(€ (

+ &
$%

/ 0&
[ ...

%

(€ (

1 22223 222/

%



( 8

((

((



6 +






e )



) 6

6) A

%



Loop:

L.D

ADD.D

S.D

DADDUI

BNE

FO, O(R1) ;FO=array element

F4, FO, F2 ‘add scalar in F2
!
F4, O(R1) ‘store the result

R1, R1, #-8 ,decrement pointer 8 bytes

!
R1, R2, LOOP :branch R1!=R2
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Floating-point data dependences
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Integer data dependence
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Load | :I:

| nstr 1

| nstr 2

Instr 3

| nstr 4 E
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#“( B ) ( %
) (P 0 i)«

Load [~ :I: 8
| nstr 1 é & :|:1

Instr 2 |

St al |

Instr 3 E
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,+ 8+ = H
#( B ) ( %

& & 31; F 0 0O EX<

add r1,r2, r3¢p

sub r4,r1,r3

and r6,rl1,r7

or r8,rl, r9

- xor r10,r1,r11
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E #Hl E %

add r1,r2,r3
sub r4,r1,r3

I
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5

5

K: mul

1

#= 1%
65 &

sub r4,r1,r3
add r1,r2,r3
re,rl, r7/

J 6)




Qo [T

E

5

K:

# E %
65 &

sub rl1,r4,r3
add r1,r2,r3
mul r6,rl, r7

J 6)



- -- |
o+ $ 2/ + C/ H

#( B ) ( %

add r1,r2,r3k

sub r4,r1,r3

and r6,rl, r7

or r8,rl, r9

xor r10,r1,r1l
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#( B ) ( %

lwrl, 0(r2)g

sub r4,r1,r6

and r6,rl,r7

or rg8,rl, r9
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lwrl, 0(r2) e

subr4,rlr6

and r6,rl1,r7

or r8,r1,r9

/| 5  $

66

% 6

$$
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Try producing fast code for

Rb,b

Rc,c

Re,e
Ra,Rb,Rc
Rf,f

a,Ra
Rd,Re,Rf

a=b +c;
d=e-f;
assuming a, b, c, d ,e, and f in memory.
Slow code: Fast code:
LW Rb,b LW
LW Rc,c LW
ADD Ra,Rb,Rc LW
SW a,Ra ADD
LW Re,e LW
LW Rf,f SW
SUB Rd,Re,Rf SUB
SW d,Rd SW

d,Rd
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( 0 + +

--------------------------------- User program
Main ADD plus Data
Memory | | SUB

............................................................. AND '\his can change!
............................. “ A TA one of these is
................. AR mapped into one
execution of these
unit /
CPU ontrol I e
memory Ll
i ) # % ) % 7.% 6 # ) 8% (' +
# % ) 8% .) %# ) %9:. . 53

% %W ) % .) %  Y%: H## Y%



10:

14:

18:

22

36:

(!
7L |

beqg r1,r3, 36 Iﬁ

|
and r2,r3,r5

or roe,rl, r7

add r8,r1,r9

}
xor r10,rl1,rll
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branch i nstruction

sequenti al successor;
sequential successor,
<

sequenti al successor

branch target if taken
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