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<«—Clock period—s-
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Clock (cycles)

Data transfer
and computation }( X X

Update state <:> <:> <:>
i) 84 B #H: 250ps = 0.25ns = 250 X 1012

I Eh 42 cycles per second
e.g., 4.0GHz = 4000MHz = 4.0 X 10°Hz
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CPU I [A] = CPU Clock Cycles x Clock Cycle Time

_ CPUClock Cycles
Clock Rate
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- CPUTime, 6s

Clock Cycles, = CPU Time , x Clock Rate, =10s x 2GHz = 20 x10°

1.2x20x10° 24x10°
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Clock Rate,

Clock Rate, = =4GHz
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Clock Cycles = Instruction Count x Cycles per Instruction

CPU Time =Instruction Count x CPIx Clock Cycle Time

_Instruction Count x CPI
- Clock Rate
FEFF TR 2 a3
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i HL1 A: Cycle Time = 250ps, CPI = 2.0

5 #1 B: Cycle Time = 500ps, CPI = 1.2
FAE ) ISARTHE S, UEFER? /b2

CPU T|meA = Instruction Count><CP|A x Cycle TlmeA

—1x2.0x250ps =Ix500ps L AER

CPU TimeB = Instruction Count x CPIB x Cycle TimeB

=1x1.2x500ps =1x600ps
CPU TimeB _ 1x600ps _
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CPU TimeA Ix 500ps
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Clock Cycles = ) (CPI, xInstruction Count,)
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~12) CP1=10/5=2.0

a2 a2 5% 1 1
FPA)l: 842620 =5 7)) 2: 82520 =6
A R
=2X1+1X2+2X3 =4X1+1X2+1X3
=9

1) CPI=9/6 =15
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ftftload/store R+ H ML g e, 2 FHaib 1\50%
E/JA_UEFE/?\’ A LEUEMEFE . CPLEZ /b7

120ns &b H, BIS0OMHzE &h 4% WJc
U):EI’JI\/IIPS@LCE% 7

Op Freg Cycle 21.5/ (21.5+21+12+24)=27% Het S
ALU  43% 1 . 21%
Load 21% 2 21 [ (21.5+21+12+24)=27% 27%
Store 12% 2 12 [ (21.5+21+12+24)=15% 15%
Branch 24% 2 24 | (21.5+21+12+24)= 31% 31%
50M/1.57=31.8MIPS 1.73

CPI 1.57
/

MIPS 31.8 50M/1.73=28.9MIPS ———— , 28.9
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