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swap (int v[], int k){
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int temp;
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Instiruction Set Architecture (ISA)
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Application binary interface ( AB1)
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1976 1978 1980 1982 1984 1986 1988 1990 1992 1994 1996 1998 2000 2002 2004 2006 2008

Year of introduction

Year Technology Relative performance/cost
1951 Vacuum tube 1
1965 Transistor 35
1975 Integrated circuit (IC) 900
1995 | Very large scale IC (VLSI) 2,400,000
2005 Ultra large scale IC 6,200,000,000
Year 2004 | 2006 | 2008 2010 2012
Feature size (nm) 90 65 45 32 22
Intg. Capacity (BT) 2 4 6 16 32 S
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Performance, /Performance,

= Execution time,, /Execution time, =n




Clock (cycles)

Data transfer

and computation

Update state
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CPU Time = CPU Clock Cyclesx Clock Cycle Time

~ CPUClock Cycles
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_ Clock Cycles, 1.2xClock Cycles,,
CPU Time, 6s

Clock Cycles, =CPU Time , xClock Rate ,
=10sx2GHz = 20x10°

1.2x20x10° 24x10°

Clock Rate,

=4GHz

Clock Rate, =
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tlock cvele per mstruction

Clock Cycles =Instruction Count x Cycles per Instruction
CPU Time = Instruction Count x CPIx Clock Cycle Time

. Instruction Count x CPI
Clock Rate
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CPU Time , =Instruction CountxCPIl , xCycle Time

A A

=1x2.0x250ps =1x500ps

CPU Time,, =Instruction Countx CPI, xCycle Time

B B

=1x1.2x500ps =1x600ps

CPUTImep _ 1x600ps _
CPUTime | x 500ps
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