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Evolution and Productivity Growth in Information
Technology

Informatics |

Computer

TV/
Photocopying

Radio

Telephone

Telegraph

Electro-Mechanical
Printing —
Printing

Archives/ __|
Libraries

Writing

I I I I I
1000 1500 1850 1900 2000
BC AD AD AD AD




Silicon Wafers
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Top view of 486 Microprocessor chip



486 chip compare with a human finger



Intel Pentium microprocessor
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Transistors
SIdIN

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) 5.5
million

3.1
million

| )
275,000 million
134,000

8086 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

20

8086 286 386 486 Pentium Pé6
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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istic Wallet PC

Futur



Pen-based computer



Automobile computer



LCD

POINTING DEVICE

REMOVEABLE HARD DRIVE

EXTERNAL FLOPPY DRIVE

: CD-ROM DRIVE
AIR VENTS

PCMCIA SLOTS

BATTERY AUDIO

Notebook computer diagram



Wearable Computers

Today’s wearable

computer use a 486
processor and a
heads—up display.
But future wearable
computers may fit

inside your shoe.




about 10,000

{
{
[}
The heads-up dispiay from Kopin
provides 640- by 480-pixel
maechroms ou mages
such as architectural plans or
dommentation for submarines
appearinside the unit=this s
notasga-through display.

Optional keyboard,
I you actuslly need io
typein something.

8
L
S

Wearable Pentium
=3

gy

%
N~

Sy A bullt-in microphone [2ts you spaak
to the waarable computer using
the-shelf speech-to-text programs
ar custom chant fsarver dictation
applications created with toals lika
the Speech Devalopment Kit from
Spench Systems.

The Trekker 2020 will incorporate
A 120-MHz Pantilm proons:
a12-GB hard drlv

serles digital slgnal processor
{DSP) for improved speach

text oparation, The system has
thermal managament hardwarato
throttle back the clodk if the
Pentivm starts running too hot.,

S
b §
N




Hard disk of a Personal Computer

Innards of a 3 1/2 - inch hard disk with the access
arm visible.



Diskettes

Feadtarite
OpETing

neqen

5of profective
COVES

Eemdia hola Hard plasiic apird ke ok
S ] ;

— Sestor hola L HINg Sector hodka
Rendiwrils — Flaxible myler — Llisk
opening —— disk Wise-prolect

apening

Linaer

(a) (b)
(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 . . .

X . SEARCH
Cover Stories ® Product Reviews e BYTE Lab/NSTL Reports for product,
® Benchmarks e Features e Core Technelogies Columns technology,

® Product and Technology News
& And Much Wore!

company, author

L0 [ 359 serecr
25 " copy and print
what you need!

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

EXPORT
selected articles
to your word
processor

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

SCAN
the comprehensive
index in as much
detail as you need

¥ Place Your Order

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

or FAX your order

609-426-5592

' Order Now!

Belgium $80071635
| Germany 0130826112

LK. 08008yam T - e o e re— R -
ltaly 167676155 -l Send me BYTE on CD-ROM PLUS 1395 quarterly updates with full text and graphics for just $54.95,
France 05916056 JSend me BYTE an CO-ROM with the full laxt of BYTE fram 1991-1985 for jus! $33.95.

| HebeTac e De2a 2l 4G Crarge my: 0 MasterCard OVisa O Amax O Check enciosed imaka dhechs sapabis 1 BYTE Magazina, LS Fu-gs Gyl

| Switzerland 1557257

|| Denmerk Soptivza | C0f Fipi e Homatina = = -

|| Sweden c2o7asizs | e Aidoss — - .

l Spaln: 900933539 Ciry S T ==

| Dther International

03t-752792 b= BYTE on CD-ROM CDBY18G

z PO Box 526, Hightslown, HJ 08520
| L5 1-800-924-6621 s i LIS canae, e ik 5258 b ke

G ). Shaade ot

g 20 Ao, Wl iate Mok L whin f aroAcable (T st e A dpirpaste
i, 1 ES00 B Pl ey Mo £ ey 500 Sty

1-800-924-6621 Credit card orders only
A Devision of The MeGraw-Hill Lt famies

Cirele 83 on Inguiry Cas,

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




Wired connections

twisted pair

coaxial cable

26,000

fiber-optic cable

| H SEERESET e




Fiber optic structure

B . S ! .
e —
Strength [ /
wires _ L
) Z
e 1 i . ’ o
i j \
Optical _ ) 1 \
fiber i o | ‘
| ,l: ,fi - : Armpred protection :-a_fn::l
\ e | (single armor shown)
| o
1 _‘_-" --_‘:__
s =-._-_'*_I-:-__- e L \
T e e
B i
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structure



The FLAG Cable System

FLAG : Fiber optic Link Around the Globe

SR T

Fnrth-:urnn Asia fh/
- Europe : :

F‘alermn $ ;

Italyr *‘ |

2333 km 115{} e e

keojedo, B
Estepona, nﬂ Sau:l % _ "J 5

Fu;mrah Y

shangh Miura,
Spﬂm Aa70 k’“ China Japan
Megandna »1 AE _1222km Lantau Island, 1898 km
gypt ‘:EI!I'D by ombay, Hﬂng Kong
Egypt | N\ “ s '_5 5 R/ 2981 km
; atkn, .
Africa E;;‘;t < 1193 km Thailai 2991 km
4523 km ) .

: pen_ Songkhla,
4432 km  Malaysia 1 hailand

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.



The Asian Pacific Cable Network
APCN : Asia Pacific Cable Network

L/ Cable station
s landing site

‘‘‘‘‘‘‘
-

_____

Branching
1-.\. --|.-|—Iunit - -
-..'_.. ----—a.l-l_-...h_ -
.- Optically
amplified
line system



| Nation’s Satellite “YiEIeel

ThaiCom | (1993)

has 12 transpondrs

ThaiCom Il (1994)

has 12 transponder

ThaiCom IlI

has 24 transponder




Satellite Transponders

..____,WF_____-
RA




Satellite Footprint (ThaiCom)

Ku-Band Service Area C-Band Service Area
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1998 Competitiveness ranking

o 0 9 SN U A W N -

(1) Singapore

(2) Hong Kong SAR
(3) United States
(7) United Kingdom
(4) Canada

(8) Taiwan

(12) Netherlands
(6) Switzerland
(10) Norway

(11) Luxembourg
(16) Ireland

(14) Japan

17
19
21
28
31
33
39

S1
52
S3

(9) Malaysia
(21) Korea
(18) Thailand
(29) China
(15) Indonesia
(34) Philippines
(49) Vietnam

(51) Zimbabwe
(53) Russia
(52) Ukraine



Global Competitiveness: In a Nutshell

1. USA is the absolute leader in world

competitiveness with no sign of weakening.
2. Northern Europe countries shine.
3. Germany is back, Japan struggles.
4. Singapore resists, China, Hong Kong collapse.

5. Asia muddles through

“Source : The World Competitiveness Yearbook 1999”



Global Competitiveness: In a Nutshell

\ 6. Anglo Saxon countries are still prospering

7. Austria, France, and Belgium are stable

8. There is a diversity in the Mediterranean

countries.

9. Domino Effect (originated from Asian crisis)
o hits Latin America, South Africa, and Russia

. 10. Central Europe is on a bumpy road
|




Computers per 1,000 persons, 1997
|
Country Computer/1000 persons
Top three
United States 450

Australia 366

Vietnam 33

India 2.9

Canada 364
Bottom three
China 5.1
I

| * “Source : The Global competitiveness Report 1998



nternet hosts per million inhabitants, 1996
‘ Country Hosts/million

Top three

1. Finland 61,486

2. Iceland 42,348

3. United States 37,741

Bottom three
51. Zimbabwe 15
52. India 3
I

53. Vietnam 0

* “Source : The Global competitiveness Report 1998



nternet users per million inhabitants, 1996

Country Users/million inhabitants
Top three

1. Finland 244,500

2. Norway 231,100

3. Iceland 227,300

Bottom three

46. Indonesia 420
47. China 150
48. India 150

* “Source : The Global Competitiveness Report 1998”




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 piroductivVity growth]
in the US”



The Size of the Net today

45000 |

40000

25000 |

20000

26000

20000 .
15000 |

10000

5000 .

0
92-1 92-F 931 937 941 947 951 957 961 967 371 9Y-F 931 98-7 9354

Jan - 1992 727,000 hosts

Jan - 1999 43,230,000 hosts

Source: www.nw.com



The Size of the Net today

® 45 million computers can logon

‘ o [ ) [ ]
m 240 countries have internet service

m 75 percent of the internet use is for
WWW,

I m 1.5 million web sites with 350
@ million pages.




Internet User Population 1999,

(As of April 1999)

Africa

B Aciz/Pacific

Eurcpe

Micldlle East

B a0z s UsSA

South America




World Internet Users Projection

300

60

. EF .

|
1991 1996 2001 year
| ‘ Source : WTO, 1997



Thailand :

* Approximately 1 million Internet Users
*15 ISPs

Number of hosts 52,393 Hosts

* 81.5 Mbps. of International Bandwidth

* Approximately 1.7 million PCs  asormay %




Hosts in Thailand

L] ac.th
[l co.th
L] go.th

L] net.th

B orth

ac.th

co.th

go.th

net.th

or.th

No. of host

20725

23541

827

5301

1945

Source: nectec




A Academbc

Internet Connectivities in Thailand (March2000) & ==

hitp:/ /www.nectec.or.th/internet/map/ O commarcil
™ Demeslic
T Euchange

‘ 100M

~ il l . 1000
nternet Infnrmaﬁ;:r‘aﬁ% ‘[-\\A_

Research (IIR)

512k fzk 512k 2ZM

BM
b M A
ST2T| ASTO1E| ASS 694 | ASATTS | AS3SE 54000

ey

290
Teleflobe

DISCLAIMER This chart is designed, maintained and copyrighted by Primas Taechashong, Kitiva Sringamphong and Thaweesak Koanantakoal MNTL, NECTEC
Ml nights resenved. The information contained in this chart is based on actual measurements and estimation. e welcome update informatian, but s
Chart Date: 2O00-03-01 resene the righls to varify the accuracy ofthe given infarmation. Please cordact us &l nefadmin@ntlnectec.orth For authoeitative information i E
please contact Commupnications Authonty of Thalland.
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<8 Thailand: the big picture 1998. WWwWW home page at NECTEC. Bangkok, Thailand. - Microzoft Internet Explorer

J File Edt “iew Favontezr Toolz  Help

<R < B A

Q E b B 59 w

Back Eanmarnd Stop  Refrezh  Home Search Fawvontes  History G ET Frint E dit
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* Free Services
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¥ Directories of Thailand: Commercial Organizations - Netscape

File Edit Miew Go Communicator Help

T JTEDkaarkS A Location: | http: /v nectec. or th/directonies/commercial bl j ﬂ

v« @ A 4 2 £ I &£ H

Back Forward Reload  Home  Search Guide Frint  Securty  Stop

g%lnstanth“lessage Mermbers Wiebhail Connections EBizJournal smartUpdate Mktplace PCWebopaedia h
THAILAND

.. 7 i
THE BIG PICTURE .
&i -

The first WWW server of Thailand Commercial Organizations HEI;TEC

Thailand Directories.. = ¢ ALCESS oND ASSOCIATES
® AMAFIN PRINTING AND FUELIZHING FCL
5" Information on Thailand o  AS1d BOOKS
4 5Ef Public Information Servers ®  ASIA INFONET o
-'iir Mass Media & Archives ¢ ATLANTIC YUR THATLAND
s ® EANGEOEK BANK PCL
e Free Services
® EBANGEQE DATA GROUP (EDG)
*' 2 Search Engines & EETTEENET
2 E Internet Guides ¢ EBIEHEWS
e ® CDi GROTE
“%: About NECTEC
: ® CHOMANWAN GROTP
5’ NECTEC Archives {FTP} & COMPUTEER TODAY
, " ® COUNTEY FINANCE AND SECURITY
Registration
e — ¢ [JIFARADIZE TOUR
& DHARMNITI LAW OFFICE
&

DIFECT MARKETING BEEYICE FCL ;I
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¥ Bangkok Bank - Forecast] - Metscape

File Edit Miew Go Communicator Help

-

Wivﬂnukmarks A Location: | http: /v, bbl.co th/eca_inc/index. html

v« » A & 2 £ IS & F

Back Forward Reload  Home o Search Guide Frint  Securty  Stop
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Bangkok Bank __ Site map | Contact | Home
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