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Aim: Introduction to the 2007 school

 Human development = evolution from a
less advanced to more advanced stage ...

— Trends, predictions, programme

— Numerous predictions claim great success of new technologies

— But many predictions made in the past have proved to be
dramatically wrong, even when made by famous experts...

» “Heavier-than-air flying machines are impossible”
[Lord Kelvin, famous physicists, 1897]

» “There is no reason for any individual to have a computer

n the|r home" [Ken Olsen, Founder & President of Digital Equipment Corporation, 1977]

» “Radio haS no future“ [Lord Kelvin, famous physicists, 1897]
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human rights Code of Hammurabi
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Information in the world

«Production: T (i
~800Mb / person Magnetic media
(~10m bookshelf)

«Storage:
Print: <0.01% of Film
total information
stored

Transmission: Paper
Phone, radio, TV, :>
Internet — 3.5 x more
than stored

Optical disks
«Effects:
Politics
Culture 0.001 0.01 0.1 1 10 100
Quality of life ﬂ %
Safety/ security H
Business ...
http:/www2.sims.berkeley.edulresearch/projects/how- R Struzak 4
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Trends

The amount of new information has
doubled in about 3 years

» Stored on paper, film, magnetic, and optical media

The next 3 years: more new information
than has been produced over the entire
history of mankind

»  Ifthat trend continues

»  source: http:/l ims.berkeley.edu/research/ h-info-2003/

Almost all information in electronic media
What about accessing it?
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Access to IT infrastructures
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Map of relative
ability of
individuals to
access IT

. infrastructures:

7 Index (DAI)

 Prepared by ITU for
/| WSIS 2003

http://www.itu.int/ITU-D/ict/dai/

i
1 l .

il i

http://www.spectrum.ieee.org/WEBONL Y/resource/fe

b04/0204bmapf1.pdf
http://www.internetworldstats.com/list3.htm
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Digital Opportunity Index (DOI)

_| 1 Percentage of population covered by mobile cellular telephony
Oppor . -
. 2 Internet access tariffs as a percentage of per capita income
tunity |3 mobile cellular tariffs as a percentage of per capita income

4 Proportion of households with a fixed line telephone
Infra- |5 proportion of households with a computer

struc- | 6 Proportion of households with Internet access at home DOI
ture |7 Mobile cellular subscribers per 100 inhabitants

8 Internet subscribers per 100 inhabitants

Utili- 9 Proportion of individuals that used the Internet
10 Ratio of fixed broadband subscribers to total Internet subscribers

zation 11 Ratio of mobile broadband subscribers to total mobile subscribers
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Urban-Rural digital divide
" _ : ] S
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Kofi Annan

i

Yoshio Utsumi

We Must Close
Tﬁgpﬁiwgital Gap...

reiam Bepon oD
UN Secretary General, Report 2000 (http://www.un.org/millennium/sg/report/full.htm)
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Humanitarian viewpoint

~We, the representatives of the peoples of the world,

assembled in Geneva from 10-12 December 2003
for the first phase of the World Summit on the
Information Society, declare our common desire and
commitment to build a people-centered, inclusive
and development-oriented Information Society,
where everyone can create, access, utilize and share
information and knowledge, enabling individuals,
communities and peoples to achieve their full
potential in promoting their sustainable development
and improving their quality of life...”

[World Summit on the Information Society, Declaration of Principles, http://ww.itu.intwsis/docs/genevalofficial/dop.htmi]
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Business viewpoint

e |CT-related businesses must continue
» To keep jobs & profits

» Profitable markets approache saturation

» Conclusion
» Equipment Manufacturers, Service Providers,
Contents Creators must invent:
» New markets
» New services/ applications
» New business models/ technologies
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Challenge of the 215t Century

» Access to modern information
infrastructure in rural, remote,
and under-developed regions
— Market mechanism failing
— Government programs failing
— International assistance failing

— Barriers:

» Lacking finances, good organization, sufficient
education, existing communication infrastructure,
legal regulations, etc.
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Towards ubiquitous network society

Japan & Korea programs: from e-services to u-services

portable internet

mobile television

home networking

vehicle-based information systems
radio-frequency identification (RFID) technology,
W-CDMA mobile telephony,

digital television broadcasting,

© N o gk~ 0w DdPE

Voice Over Internet Protocol (VolP) services.
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Trends
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Figure 2.4: Smart people, smart home
Technology for intelligent living

Sources: ITU, adapted from Line9
17
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Figure 2.3: The wide reach of sensor networks
A Japanese vision of ubiquitous sensor networks
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Figure 1.2: Introducing a new dimension to the telecommunication environment
Connecting Things

Any TIME connection

+ On the move

« Outdoors and
indoors

= Mignt
«Daytime

= On the move
+ Qutdoors
« Indoars (away from the PC )
« At the PC

Any PLACE connection

= Between PCs
» Human-to-Human (H2H), not using a PC

- Human-to-Thing (H2T), using generic equipment
+ Thing-to-Thing (T2T)

Any THING connection

Source: ITU. adapted from the Nomura Research Institute, “Ubiquitous Networking: Business Opportunities and Strategic
Issues”. August 2004
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Why broadband?

I'll do something else in between

A Let's gofor coftee Action

Meeds to happen in the
background or over night
wlficiency from peak d ry T
1 picture
ABSE 5.0 Mpix (ipeg)
-4 MBytes
Ethernet
UsB 2.0
Gigabit ethernet

3G ular

6,8 hra

Bluetooth 2.0 2.1 Mbit's _ 36 min

WLAN 108 Mot/

1s 20s 1 min o 1 hour 2 hours

Ts = valuable time for person to wait

Technology Policy and Standards
EMEA Government Affairs
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Internet subscribers worldwide, in % Internet subscribers worldwide, in millions

Mobile broadband

100% 7 500 A
Fixed-line

0% broadband 400 Mobile broadband

60% | 300 Fixed-line
broadband

400 200 A

200 A 100 4

0% T T 0 T T T T

1995 1997 1999 2001 2003 2005 1995 1997 1999 2001 2003 2005

Source: Digital life ITU Internet Report 2006
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Information dissemination value chain

Supply Caonnectivity Demand
{ National |
Cantant Services & Hosting / nrnr. Delivery Terminals QNSUMErs
products slorage national
{ backhaul

* Internet perceived as being oriented
towards urban population

+ Insufficient content/ services
relevant to rural life

»  Migration of youths to cities/
computer illiteracy of the elderly

* Intellectual property rights

- ‘Content is the king, access is the key’
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Problems

 Lacking:
» Widely supported vision
* Local leaders

* Viable business models

» Efficient management/ organization

» Stable & enforced laws & regulations
* Human & material resources

R Struzak
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Solutions

* Needed:
* new ideas,
* new business models,
* new technologies,
* new (qualified) people ...

e Critical:

* involvement of young generation
and local communities

R Struzak
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Hope in young people

 |ICTP approach:
—> initiate a self-developing process
—> teach teachers that
. disseminate further the aware-ness
. disseminate further know-how
. generate demand,
. augment other programs
. activate market forces
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Focus on radio

Radio waves carry information from/to fixed and mobile users with the speed of light...

*Deployment time & cost (emergency situations!)

*Ubiquitous - any place, any time, at no cost ...

*Free; no right-of-way

eIndestructible (theft, snow, wind, flood, earthquake, tornado, trees...)
*No cable (production/ transport/ maintenance...)

*Easy to setup, upgrade & expand

*Often the most cost-effective -- ideal for the “last mile” solution
*Future-proof (most of future applications - mobile/ transportable)

R Struzak 26
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Figure 1 — Suitable broadband access technologies as a function of population density
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Focus on WiFi 2.4 GHz

. IEEE 802.11 wireless local area networks (WLAN)

innovative implementations of wireless local area networks
(WLANSs) for data, audio, and video communications,
interconnecting computers and sensor networks

Inexpensive, “off-the-shelf” equipment
Uses free frequency bands: no need for individual license
Widespread, proven technology

Promises communications at speeds up to 11 to 54 Mbps
within rooms; extendable up to few km distance

» Record distance: 279 km achieved in 2006 by Ermanno Pietrosemoli, Carlo
Fonda i Javier Trivifio (lecturers at our school)
http://www.wilac.net/descargas/documentos/EnlaceAguila_Baul_EN.pdf
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Example: ICT
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Evolution

A . .
A o Loscdl Terrestrial radio
& — HF ionospheric

— Microwave LOS

+ Satellite radio
— LEO, GEO, MEO

— Very small aperture
terminals (VSAT) are the
cheapest GEO satellite
terminals

— There are more than
500,000 VSAT systems
operating in more than
120 countries

» [http://www.gvf.org/

» Stratospheric radio

o

Shadowed area of the
Earth’s surface

LOS = Line-Of-Sight
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Figure 3: Geoslationary Satellites by Orbitel location

Commercial Communications Satellites
Geosynchronous Orbit
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GEO satellites

GEO-satellite
based services
are cheaper
than terrestrial
when cost is
shared by
many users

But they are
expensive and
impractical for
some
applications
due to latency
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LEO satellites

Low earth orbit (LEO) satellites
overcome the latency and cost
problems of GEO satellites

At any point on the earth, a single
LEO satellite is visible during a short
time period

That allows for store and forward
applications like e—-mail, but excludes
interactive applications.

Continuous service can be assured
by a satellite constellation in which
every point on earth is visible to at
least one satellite at all times (plus
inter—satellite communication links).
But it is a very expensive solution.

—  For further reading see e.g.: R Struzak:
Satellite industries at the turn of the century;
http://www.intercomms.net/AUG03/content/struzak
2.php

—  For store-and-forward email see e.g.
http://www.vita.org/programs/communication.htm

Source: This image was generated using Satellite Constellation
Visualizer, at http://sourceforge.net/projects/savil.
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Launch of LEO (Teledesic) satellite

R Struzak (Source: Orhital Science Corp., 1998) 35

H APS * HAPS are one alternative to
terrestrlal and satellite links.

ding upon
and ground

di during its test flight over the Hawaiian
Islands on 14 July 2001, (NASA Dvyden Flight Research Centre Photo Collection. Courtesy of

NASA.)
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Other perspectives

« SDR
» Ultra-wideband technology (UWB) that

promises cheap communications below
levels of existing signal environment

Broadband power-line telecommunications
use existing wires and cables

* Note: The school program is limited — it does not
include detailed discussion of these and other
promising technologies
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Concluding remarks

Access technology is only one of several “divides”

Digital divide is meaningless for those who lack safe
water, adequate nutrition, basic education, or other
essentials...

Technology alone can not bridge the gap, but can
facilitate its narrowing

I hope this school will help you to take a leading role in
closing the digital gap and in advancing scientific
development in your institutions

| wish you every success

R Struzak 38
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* This School aim is to contribute to
advancing scientific development in
academic and research institutions in
Developing Countries and to closing the
digital gap

| hope you, the participants, will take a
leading role here

| wish you every success
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WIRFLESS

COMMUNICATIONS
Developing countries
receive training in
Trieste

Mew wireless technelogies, often em-
ploying Mree” unlicensed radio spec
trum, can provide affordable broadband
Internet access and volce service to the
developing world if matched by
supportive public policies and business
approac!

hes. Eighty young scientists,
engineers, and lecturers, mostly from
universities in developing countries,
were in Trieste (taly) from 7 February
to 4 March 2005 to get a hands-on

e AR

axperience in developing low-cost and

refiable technologies. They were Rab Fickengar
selected from among 300 candidates from around the world to attend a course on “radio-based
computer networking for research and training in developing countries. The three-week course was
held within the scope of a cooperation agreement signed in February 2004 between the ITU
Telecommunication Development Bureau (BOT) and the Abdus Salam International Centre for

Theoretical Physics (ICTP).
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Any question ?

Thank you for your attention
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Important notes

» Copyright © 2007 Ryszard Struzak. This work is licensed under the
Creative Commons Attribution License (http://creativecommons.org/
licenbses/by/1.0) and may be used freely for individual study,
research, and education in not-for-profit applications. Any other use
requires the written author’s permission. These materials and any
part of them may not be published, copied to or issued from another
Web server without the author's written permission. If you cite these
materials, please credit the author.

« Beware of misprints!!! These materials are preliminary notes for my
lectures and may contain misprints. If you notice some, or if you have
comments, please send these to r.struzak@ieee.org.
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