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1. V!lfl~mfl1"jb~:lJrlli-:J"lJm611~tJbb'U'U Multi-cycle datapath 1'U'J'lJ~ 1 1iJ:::~eNvllfl1'J~l?lbb'lJG'l-:J
'U 'U

data path "lJeJ-:J611~EJ~-:JmhleJ~l-:Jh b~eJ1Vl6'lil'U6'l'U'Urlli-:J1V!jj~-:Jd (15 f1:::bb'U'U)'U ,

MULTIPLY Rdestination+l:Rdestination, Rsourcel, Rsource2 / / Unsigned multiply

DIVIDE Rdestination+l :Rdestination, Rsourcel, Rsource2 / / Unsigned divide
fllV!'U1?l1Vlr.JG'lrry.j5fl1'Jf1UJil"lJ'Ull?l64 D(9l bn'U1 'U1~6'lb(9leJ{ 2 ~1 bbG'l~r.JG'lrry.j5fl1'JV!1'Jbb'U'U

'U
~ Id d I ~ I o:::!lI ~ ~

b:lJ:lJbf1'JeJ-:JV!:lJltJbb'U-:Jb'lJ'U2 f11 f1eJ Rdestination+l bfl'Ur.JG'lV!l'JbbG'l~Rdestination bfl'Ubl"1~liJlflfl1'JV!l'J

1I?lEJfllV!'U1?l1Vll-:JIiJ'Jf1UJbbG'l~V!l'J10ffnm 1'Ufl1'jrll'U1UJb vhn'U 32 bbG'l~33 f1i\'eJfl1"llbfiG'l(9l1:lJ~1~'U
'U
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3. ":illf11fl\?l~'€lhJd ":il-:llbl"l';jl~Vl'1'€lfl1G'!v16/lyjCJ":il~'VhulCJfI11U11'U-U (branch prediction) f:1f1~'€l-:ll\?lCJ~ ~
btJ~CJ'UbV1CJ'Un'U';j~Vll1-:1f11';jvll'U1CJfI1';jU11'U-Ubb\J'U 2-bit prediction bbl;l~bb'U'U10ff branch history bit

(10 l"I~bb'U'U)
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4. "il~lbA';jl~~f1111Vlj;1'1JeJ~r1'),~~~~eJhJi1~l'UDatapath bb'U'UhJ,jmCJt1'1JeJ~ MIPS ~~:lhh'Ul'U 5 stage

1~CJnlVl'U~ 1Vf6'\miJ\?lCJm1:lJtil~f\~11i1f111bbniJ~Vll Data hazard 1~CJ1.;Jf\11'vl1 Operand

Forwarding bbj;1~1.;Jf111'U11'U'libb'U'Udelayed branch (10 f1~bb'U'U)

lw R1, 100(R2)

add R2, R1, R1

or R2, R3, R5

beq R2, R10, 4

add R10, R11, R20

sub R20, R10, R22

and R16, R17, R18

lw R18, 40(R17)

sw R20, 12(R8)

add R3, R4, R5
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5. :U.:JCJn~l€1~l.:Jmru~~Y1~ MIPS ~lbU'U:U:;~€I.:J Stalll'tJummi bb~:U:;1-UbVlfl'Ufl Operand

Forwarding boUl-dlCJ1'Wn'l';ibbflUryVll Pipeline Hazard bb~ln\9ll1J (5 fl:;bb'U'U)


