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Evolution and Productivity Growth in Information
Technology

Informatics |
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Silicon Wafers



Quartz tube

Flow meters

Silicon wafers Exhaust
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7 Resistance heated furnace

Quartz boat

Schematic of a thermal oxidation furnace
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Top view of 486 Microprocessor chip



486 chip compare with a human finger



Intel Pentium microprocessor



Transistors

10M 5 5 5 5 L 500
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100K 1.0

1975 1980 1985 1990 1995 0.1

Intel microprocessors have doubled in transistor count approximately
every eighteen months, in accordance with Moore’s Law



More Complex Designs

Number of transistors at

introduction (in millions) 3.5
million

3.1
million

1.2
275,000 million

286 386 486 Pentium P6
1978 1982 1985 1989 1993 1995

Since the 8086’s debut in 1978, the number of transistor on Intel’s x86
microprocessors has increased by a factor of about 190. This reflects the greater
complexity of Intel’s designs




Increased Performance
Dhrystone MIPs

250

200

150

20

8086 286 386 486 Pentium P6
1978 1982 1985 1989 1993 1995

Since 1978, Intel’s x86 processor have steadily increased in performance. Although
Dhrystone MIPs are no longer considered a good measure of CPU performance, they are
the only benchmarks that span all six x86 generations
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POINTING DEVICE

REMOVEABLE HARD DRIVE

EXTERNAL FLOPPY DRIVE

] CD-ROM DRIVE
AIR VENTS [

PCMCIA SLOTS
BATTERY  ApupIo
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Today’s wearable

computer use a 486
processor and a ==
heads—up display.

But future wearable

computers may fit > Tipe Ul FCMEIR por

inside your shoe.
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Wearable Pentium
about 510,000 = n
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f b A bullt-in microphone letsyou spaak
’ to the wearable compute ing off-
the-shelf speech-bo-text programs

f or custom clant/sarvar dictation
The heats-up display from Kopin applications created with toals lika

provides 640- by 480-pixal the Speach Development Kit from
manechrome oulput. images Speech Systems.
such a8 anchitectural plans or
documantation for submarines
appaarinabde the unit-this 15
notasoa-through display.
The Trekker 2020 will incorporate
a 120-MHz Pentium pracassor,
8 1.2-GE hard drive, 16 MB of
RAM, and a Molorola S8000-
sarias digital signal processor
(DS P) for improsed spaach-to=
Cptional keyboard, text operation. The system has
I you actuslly need o thermal management hardwarato
typein something. throttle back the clodkif the
Pentitm Starts running too hok.
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Innards of a 3 1/2 - inch hard disk with the
access arm visible.
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(a) 51/4 -inch

Doble-sided, double-density (DS,DD ) 360 Kkilobytes
Doble-sided,high-density (DS,HD) 1.2 megabytes
(b) 3 1/2 - inch

Double-sided, double-density (DS,DD) 720 Kkilobytes

Double-sided, high-density (DS,HD) 1.44 megabytes



Available
NOW!

on CD-ROM

FIVE YEARS OF BYTE AT YOUR FINGERTIPS!

From the Editors of BYTE Magazine . . .

SEARCH
‘Cover Stories » Product Reviews e BYTE Lab/NSTL Repaorts for product,
® Benchmarks e Features e Care Technologies Columns technology,
® Product and Technology News T company, author
® And Much More! p e
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T copy and print
what you need!

LOCATE
the information you
need quickly and
easily from your
BYTE issues library

EXPORT
selected articles
to your word
processar

FIND
search results in
context, by issue,
ar by article title

7 Place Your Order

' Today! '
Call 1-800-924-6621

or FAX your order

609-426-5592

SCAN
the comprehensive
index in as much
detail as you need
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 Order Now!

Belgium 080071635
Germany 0130326112
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Italy 167876155
France 05916086
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- Send me BYTE on CD-ROM PLUS 1296 quarterly updates with full lext and graphics for just $54.95,
J Send me BYTE on CO-ROM with the full lext of BYTE from 1991-1835 for |usl £39.05,
Gharge my: 0 MasterCard O Visa O Amex 1 Gheck BNClosa inakn checks pryahin 1o BYTE Magazing, LIS Fusds iy

Cird & Eap, Dol Signatura

Maing

1-800-924-6 G621 Credit card orders only
A Bevision of The MeGraw-Hill i fveics

Circle 63 o0 Inguiry Casd,

CD-ROM : 650 megabytes

& 250,000 pages of text

& more than 7,000 photos
or graphics

& 19 hours of speech, or

& 72 minutes of video
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Fiber optic structure

Insulation
jacket

Strength
Wires

Optical \:;:F'

| - ok '-
T -"_':,.'-" & ' ‘/A 1
| -:,r ,iij%( G ij P g m > L armored protection layer

e e '| (single armor shown)
=
'-.II Copper
| sheath
Unit fiber

structura



The FLAG Cable System

FLAG : Fiber optic Link Around the Globe

Fnﬂhcurnn Asla
Europe
F'alermn $
Ltaly i
2333 km 11513 L I
P n 5 id, X et b
ESEEF;?: = D E! Shangha Mmra,
% 1870 k’“ Fujawah China A 7 Japan
Alegahdna \ 1222 km | ntau Island, 1898 km
aypPt caira, ' A nmha-,r H::-ng Kong
n a -1 y
Africa E‘;::‘;t < 193 km Thailagje 2991 km

/4523 km Penahg ~ Songkhla,

4432 km  Malaysia Thailand

When fully operational in September 1997, FLAG connects
12 countries with more than 120,000 voice
channels via 27,000 km of mostly undersea cable.
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The Asian Pacific Cable Network
APCN : Asia Pacific Cable Network

Y Cable station
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~Nation’s Satellite

ThaiCom

ThaiCom | (1993)

has 12 transpondrs

ThaiCom Il (1994)

has 12 transponder

ThaiCom lliI

has 24 transponder
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Ku-Band Service Area C-Band Service Area
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Alan Greenspan

(Federal Reserve Chairman) said:

“The dramatic improvement in computing power and
communication and information technology appear to
have been a major force behind this beneficial trend[of

higher productivity growth] in the US”

* “Source : The Global Competitiveness Report 1998”
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- WTO

— APEC

— OECD

— U.S. Framework on Global Electronic Commerce

— European Initiatives in Electronic Commerce
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