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The Paradigm Shift Rate
IS now doubling every decade
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Mass Use of Inventions

Years Until Use by 1/4 U.S. Population
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Paradigm Shifts for
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28 Canonical Milestones

Life on Earth Logarithmic Plot
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Information Technologies (of all kinds)
double their power (price performance,
capacity, bandwidth) every year




A Personal Experience

Measure MIT’s IBM 7094 Notebook Circa

2003
Year 1967 2003

Processor Speed (MIPS) 0.25 1,000
Main Memory (K Bytes) 144 256,000

Approximate Cost (2003 $) $2,000,00 $2,000
0

22 Doublings of Price-Performance in 36 years,
doubling time: 19 months not including vastly
greater RAM memory, disk storage, instruction
set, etc.




Moore’s Law is one example
of many....




MOORE'SLAW - THE FIFTH PARADIGM

| \
1900 1910 1820 1830 1940 1850 1960 1970 1880 1980 2000
ELECTROMECHANICAL RELAY VACUME TUBE TRANSISTOR INTEGRATED CIRCUIT

EXPONENTIALSCALE MOORE'S LAW




Evolution of Computer Power / Cost Brain Power Equivalent per $1000 of Computer &

Human .".
-

MIPS per $1000 (1998 Dollars) |
Monkey ¥

Million

Mouse

Lizard

Spider

SNematode __f

B8 PC IEM PS/2 80 Worim

Appde I O e J-.
o

Bacterium [

Million Y F
Burroughs 5000 J
/
IBM 1620 f
OAA & "
Bumoughs Class 16 o e Manual "."1_‘1—“
Calculation

1 IBM Tabulator

Billion Monroe Caculator _“'

L]
2020 Year




Transistors
per chip

Transistors (Intel processors)

(RO

~y
|

o F?e'ﬁtium- 1]

0486 DX

O Pentium
O Pentium

trnnnm

4
10

rennm

4004 8080
0 8008

10° 4 | I
1970 1975 1980

1
O

Data from: Intel Research

[ |
1985 1990

Year

| 1
1995 2000

Doubling time: 2 years

Logarithmic Plot




