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LoR4E
R3 :=R3 + 1 1
R4 = R4 + 1 (2
R5 :=R5 + 1 (3)
R6 :=R6 + 1 CH)
KA

Adapted from Computer Organization and Desig
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i TR EFERDOH LGRS

R3 :=R3 x R ¢))
R4 :=R3 +1 )
R3 :=R5 + 1 3)
R7 :=R3 x R4 4)
If R3=20, R5=3

60 := 20 x 3 6))
61 :=60 + 1 @
4 =3 +1 (3)
244:= 4 x 61 4)

Adapted from Computer Or¢

inization and Design, Patterson & Hennessy. © 2005

i BN T—ARKTEF (true data dependence)

i H H1K7F (output dependence)

:= R3 x R5 (1
jR4 ‘= R3 + 1 @)
:= R5 + 1 ®3)
R7 :=R3 x M4 4)

R3 :=R3 x RS ¢))
R4 :=R3 + 1 @
R5 + 1 3)
R7 :=x R4 (@)
If R3=20, R5=3

60 =20 x 3 6))
61 =60 + 1 @

=3 +1 3

C§4>4;=x 61 N

BFEDWREMNTET T HHN, 4FE DWREERTL TG
RAW (read after write)

Adapted from Computer Organization and Design,_Patterson & Hennessy. © 2005

If R3=20, R5=3
:= 20 x 3 (1
61 :=60 + 1 @

=3 +1 3)

xxx:=x 61 [N

1EZHDOHRORANBEEDOHRORALYEICTETLTIELMFAL.
WAW (write after write)

Adapted from Computer Organization and Design,_Patterson & Hennessy. © 2005




* ¥ {&7E (antidependence)

R3 :=R3 x RS (1)
R4 :=+ 1 2)

ﬁ RS+ 1 3)

R7 :=R3 x M4 (4)

If R3=20, R5=3

60 := 20 x 3 6))

XX :=@+ 1 &)
=3 +1 3)

XX:i=4 x XX 4)

2EBOWmRNETERDSHIC, SFEDOHRET T LTIELFAEL.
WAR (write after read)

Adapted from Computer Organization and Design,_Patterson & Hennessy, © 2005

* F—SEERFROH GRE)

R3 := R3 x RS (1)
R4 :=R3 + 1 (2)

R3 :

Rb +1 (3)

® ©® 66

R7 :

R3 x R4 4)

Adapted from Computer Organization and Design,_Patterson & Hennessy, © 2005

i Exercise

T—RREFREZEOH CEE)

(A) EDOT—4KTF (true data dependence)
(B) £ 11&7F (output dependence)

(C) #{&7F (antidependence)

K&, 2HEES,
PREESY—IWMERET)

Adapted from Computer Organization and Design,_Patterson & Hennessy. © 2005

* T—RKFE R OS]

R3 := R3 x R5 (1)

R4 7= R3 + 1 (2)

R3 (3)

R7 := R3 x R4 (4)

Adapted from Computer Organization and Design,_Patterson & Hennessy. © 2005

* T—RKFE R DS

R3 x R5 (1) @
R4 ~R3+1 (2 @

(3) @
AN
R7 :=R3 x R4 (4)

MELARL AT ?

R3 :

R3 : +1

Adapted from Computer Organization and Design,_Patterson & Hennessy. © 2005

i LERELHIRZ, LRS- YR—30F (BE)

R3 :=R3 x RS ¢))
R4 :=R3 + 1 ) @
R3 :=R5 + 1 (3)
R7 :=R3 x R4 (4) @
R8 :=R3 x R5 1)
R9 := ) @
R10:= 3)
Rll:= 4

Adapted from Computer Organization and Design,_Patterson & Hennessy. © 2005




* Exercise

T—REREFEROE CEE)

(A) EOT—45KTF (true data dependence)
(B) H A11&7E (output dependence)

(C) #{k7F (antidependence)

K&, $HES,
FHEBESI—IMERT)

Adapted from Computer Organization and Design,_Patterson & Hennessy, © 2005

R3 :=R3 x RS ¢))
R4 :=R3 + 1 )
R3 :=R5 + 1 3
R7 :=R3 x M4 4)
R8 :=R3 x RS ¢))
RO I=°R8 + 1 (2
R1o:\:R5+\1 ®)
R11:="R10 x RO @

Adapted from Computer Organization and Design,_Patterson & Hennessy, © 2005

* LORBGRIRZ, LRS- R—IVY

* L RAGRIZ, LYARR-YR—I05

R3 :=R3 x R5 (1)

R4 :=R3 + 1 (2

R3 := R5 + 1 3) @

R7 :=R3 x R4 (4)

R8< R3 x R5 0

R9 :="R8 + 1 (2

RI0:=R6.+ 1 3) (@)
RI1:="RI10 x R9 @) @

MELARL AT ?

Adapted from Computer Organization and Design,_Patterson & Hennessy. © 2005

* T—AKFRZ (data dependence)

= EOT—AKF (true data dependence)
= RAW, read after write

= HH&7E (output dependence)
= WAW, write after write

= HKRFF (antidependence)
= WAR, write after read

= RAR ?, read after read

Adapted from Computer Organization and Design,_Patterson & Hennessy. © 2005
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