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IF = Instruction | ID = Decode and | EX = Execute and! MEM=Memory | WB =Write
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Time (in cycles)— CC1 —+ CC2 - CC3 + CC4 -+ CC5—+ CC6 - CCT + CCB +—

w $6, 8($5)
add $1, $2, $3
ori $4, $3,7
sub $5, $2, $3

sw $2,10(%$3)
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w  $7,8($3) F [ 1D | EX [MEM] W8 M#“”P‘j e
w  $6, 8($5) IF | ID | EX [MEM|WB |/
ori $4,$3,7 F | D |Ex| -"lws |
sub $5 $2. $3 F|{mD|Ex| - |ws]|
sw $2,10($3) F | ID | EX [MEM|

CC1 CC2 CC3 CC4A CCH CC6 CCT CC8 €C9 Time
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Instruction fetch = ALU operation = Data memory access = 200 ps

Register read = register write = 150 ps

azllall gl Gous Ao ludl Las (10 50 Lo -1
Tazlall gl ae deludl 595 (a3 L -2
:J=!

ps 900 = 150+200+200+150+200 = Azxlall g0l O9 Aelud| Lais (a3 -1

| _IF [Regl ALU [ MEM [Re
< 900 ps » IF |Reg| ALU [ MEM |Req]
< 900 ps >
|E Reg ALU MEM Reg pSZOOZ max(ZOO, 150)1 ELzJL’.l‘ zbﬁ../..r\ - el 293 (1) -2
+< 200 - |F Reg ALU | MEM | Reg
« 200 -+ IF Reg ALU MEM | Reg

<+ 200 >« 200 >« 200 »<« 200 »<« 200 —»
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Time (clock cycles)

add 51, [m E.IZ
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Inst 1

Flm
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Reg :

Inst 2

add $2,51, |

2Kl oLl

Structural Hazard
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Structural Hazard

Inst 1 % i %
Inst 2 ReuE
add $2,$1,§ R D? Y REHE
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Data hazards
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add $1, IM FREEMREQ

sub $4,51,85 |

and $6,51,587 i

or £8,51,859

xor $4,51,85 !
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add $1,

sub $4,51,85

and $6,51,87

or $8,51,89

xor $4,51,85
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Data hazards
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add $1,

sub $4,51,55

and $6,51,87
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Data hazards
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add %1, ..
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sub $4,51,$5
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Data hazards
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add $1, - Fﬁeﬂ‘ iy el JoLin o 5
sub $4,51,85 [ PYSDVES[FNETW PSP ERUICE
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or $8,51,89

and $6,51,87 E
|
|
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xor $4,51,85
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