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IT and Future Society Talk Topics
2010
• Social information infrastructure
• Energy efficiency in enterprise
computing, green datacenters
• Reliability solutions for future
CMOS infrastructure
• Device, circuit, architecture
design in nanoscale era
• Future mobile outlook: device,
infrastructure, services
• Future smart sensors
• ICT‐enabled better world
• Greener and smarter silicon

2011
• IT and future society:
machine to machine?
• 3DTV principles and R&D
• How far into the future can
we see?
• IT for social mobility
• Complex systems for health,
security, environment
• Dependability for
information society
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This Workshop: Many Visions of Future
• Motivating observation: It is very difficult to make
“non‐obvious” predictions of the future
– Increasing rates of change across cultural, economic, political,
technological and other dimensions

• How far into the future of IT and Society can we see?
– When predicting the future of technology
– When predicting the impacts of technology on society

• How to predict both “IT” and “Society”, together?
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WE HAVE SEEN CORRECT
PREDICTIONS
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The Knowledge Navigator (Apple, 1987)
• Described by CEO John Sculley at
Educom 1987
• Device that can access a large
networked database
• Uses software agents to assist
searching for information
• Concept video shown at conference
– Written, developed by Hugh Dubberly
and Doris Mitsch of Apple Creative
Services
– Technical and conceptual inputs from
Apple researchers Mike Liebhold and
Alan Kay
– Details on the making of the video :
www.dubberly.com/articles/
the‐making‐of‐knowledge‐
navigator.html

Knowledge Navigator video:
www.youtube.com/watch?v=HGYFEI6uLy0
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Knowledge Navigator Functional Integration

Mobile audio/visual
communication

Mobile
computing

Internet access
(knowledge
database)

Remote access to
other appliances
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Knowledge Navigator User Interface

??
Virtual assistant
with artificial
intelligence

Touch screen

Natural language
voice interface

Remote data
sharing
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Mark Weiser (1991): Computer for the
21st Century
• Ubiquitous computing:
– Computers will disappear into the
background
– Wired/ wireless networks link machines
and allow users to share data
– It will gradually emerge over the next 20
years (== Now !!!)

• Key components: TAB, PAD, BOARD
– TAB: pocket‐size machine
with control buttons
– PAD: page‐size with pen
interface
– BOARD: yard‐size display for
video screens and bulletin
board

TAB & PAD
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Prescient UbiComp Scenarios
• Sal’s scenario in the article

• Today’s technology

Alarm clock asks “Coffee?” when she awakens,
and she answers “Yes”

Natural language voice
interface

She sees outside through electronic window

Thin displays

She wipes her pen over newspaper article,
which is transmitted to her office

RSS feed

Car foreview mirror checks traffic and finds
parking spot

Automotive navigation
system, smart garages

Windows show weather information and task
lists

Apps, new display techs

She shares virtual office with her colleague,
and makes live discussion through network

Remote data sharing,
webex
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Ross Dawson
• Australian futurist
• Chairman of Future Exploration Network
• Author of Living Networks (2002)
• Successfully predicted Facebook, Myspace,
Twitter (?)

Ross Dawson

“The key issue is that as the interfaces between people and digital technology
improve, people can be better connected. We can share our experiences, our
ideas, and our thoughts with whoever we choose. The micro‐messages that are
currently conveyed by brief text messages will be as broad in scope as we wish.
The boundaries between the individual and the networks will have dissolved.”
Living Networks, 2002, Chapter 11, pp. 219.

– Social Networks
• Facebook
• founded in 2004, 800M users in 2011

• Myspace
• founded in 2003, 33.1M users in 2011

– Micro Messages
• Twitter

Living Networks (2002)

• founded in 2006, 200M users in 2011
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More Recent Dawson Predictions
• Video glasses
• Commute, television, news update
– May 5, 2006
http://rossdawsonblog.com/weblog/archiv
es/2006/05/video_goggles_w.html

• “Lifestreaming” of daily life
• Capture, store and share continuous videos,
photos and conversations
– October 17, 2009
http://rossdawsonblog.com/weblog/archives/
2009/10/tools_for_lifes.html
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More Recent Dawson Predictions
•

Public measures of individual reputation
• Impact on job, business, dating
– January 21, 2010
http://rossdawsonblog.com/weblog/archives/2010/01/how_reputation.html

•

People work independently rather than as employees
• Provide service to multiple organizations rather an office
– December 21, 2009
http://rossdawsonblog.com/weblog/archives/2009/12/the_10_tensions.html

•

“Thought interfaces” to computers
• Control computers by just thinking
– December 14, 2010
http://rossdawsonblog.com/weblog/
archives/2010/12/exatrend_of_the.h
tml
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WE HAVE SEEN ERRONEOUS
PREDICTIONS
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Pessimistic Predictions
1. Western Union, 1876: The device (telephone) is inherently of no
value to us
2. Charles H. Duell, 1899: Everything that can be invented has been
invented.
3. David Sarnoff’s associates, 1920s: The wireless music box has no
imaginable commercial value.
4. Thomas J. Watson, 1943: World market for maybe five computers
5. Darryl Zanuck, 1946: Television won’t be able to hold on to any
market it captures after the first six months
6. Ken Olson, 1977: No reason anyone would want a computer in
their home
7. Bill Gates, 1981: 640K ought to be enough for anybody
8. Clifford Stoll, 1995: No online database will replace your daily
newspaper

Underestimate the ability of inventors
L. GORDON CROVITZ, “Technology Predictions Are Mostly Bunk ”, The Wall Street Journal, 2009
http://online.wsj.com/article/SB10001424052748704039704574616401913653862.html
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Optimistic Predictions
1. Tesla 1909: Mobile communication coming soon
2. Roger Smith 1986: Will live in a paperless society
3. (Flying cars, AI, …)
Too optimistic about infrastructure, costs,
transition overheads, or other factors

L. GORDON CROVITZ, “Technology Predictions Are Mostly Bunk ”, The Wall Street Journal, 2009
http://online.wsj.com/article/SB10001424052748704039704574616401913653862.html
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Clifford Stoll: e‐Books
• In 1995, Clifford Stoll argued that e‐books would
never take off because reading on a screen was a
chore, and you couldn’t take your computer to the
beach
• He was right: Computers of 1995 were bulky and
fragile
• He was wrong: Ignored rate of change: 1995 PCs
were far more powerful than 1990 PCs

Farhad Manjoo, “How to suss out bad tech predictions”, Slate, 2010.
http://www.slate.com/articles/technology/technology/2010/03/that_
whole_internet_things_not_going_to_work_out.html
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Non‐Predictions
1.
2.
3.
4.
5.

WWW
Wikipedia
Social networking
Search (as a use for hypertext)
Significant fraction of U.S. marriages attributed to online dating
(Significant fraction of divorces attributed to information found
on Facebook)
6. Convergence platforms – e.g., smartphone (as opposed to
ubiquity via many separate, specialized devices)
7. Open source
8. Automatic trading in financial markets
9. Ads on computer networks
10.…

Futurists have many misses
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PREDICTING THE FUTURE IS …
… DIFFICULT
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2006 SEC TAC Forum

Tells
Us…
WhatHistory
Comes
Next?

7th Wave?

$1T

2006

Total Semi Revenue

Need more “waves” of applications,
economies, and customers!

6th Wave?

???

Need more wafer generations or equivalent
productivity gains!
5th Wave?
$0.5T

10%

7.5%

Total Semi Revenue

Portability & Connectivity Wave

Total Semi 2003: $166B
Source SIA/WSTS

Multiple Wireless Devices
Fuel Cells, Rich Media

Internet Wave
Internet Boom, Cell Phones
Digital Content

Digital Wave

Analog Wave

Personal Computing

TV, VCR

3” / 4 ”

5” / 6 ”

200mm

300mm

“450mm”

2020
“675mm”

Source: Semico Research Corp, May’04

Source: ITRS ORTCs / Alan Allan, Sept. 2005
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2006 SEC TAC Forum

What
Comes
Technology
Waves
and Next?
VC Investment
Digital Bio
Medical
CleanTech

???

Compiled from survey of leading VC firms…

Digital Media
EmrgntGeos
Consumer

20+
$B/year

Internet
Telco
Enterprise
Mainframe
Mini

1970s

5+
$B/year

PC
ClientServ

1980s

Source: ITRS Design ITWG, April 2006

1990s

2000s

2010s
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Futurism >> Roadmapping, Trendspotting
• “Roadmapping” (easier)
– Technology roadmap = Challenges + Requirements +
Potential Solutions, at specific points in time
– Narrow domain: semiconductors, electronics, etc.
– Large element of extrapolation and “driving by the
rear‐view mirror”

• “Futurism” (harder)
– Wider scope (psychology, sociology, politics,
economics, arts), by definition seeks the non‐obvious
– “Tipping point”, “S‐curve”, “innovation” hard to see
(contrast with ‘technology sensing’, ‘trendspotting’)

• We want better predictions in “futurism” sense
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Change = Three Aligned Predictions
Radio/wireless
technology

Market
Prediction

Technology
Prediction

Predicted
Change

Growing demand
for computing
Creative
Aspirations &
Fears
(= Predictions)
Distributed computing,
asynchronous communication,
mobile presence
Ubiquitous
Computing

‐ Three predictions typically roadmapped independently (if at all)
‐ Creative predictions include religious, philosophical, fictional and literary
aspirations/fears of society
‐ Overwhelming change results from alignment of (at least these) three predicted
changes
http://en.wikipedia.org/wiki/List_of_predictions
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Near‐Term: Zeitgeist and Change
• Near‐term predictions often involve “The Adjacent
Possible” (Steven Johnson)
• “Zeitgeist”: coming ideas are in the air around us
– Priestley / Scheele (oxygen), Newton / Leibniz (calculus),
Bell/Gray (telephone), Marconi/Tesla (radio), etc.

• No credit for predicting the obvious
• Rapid technology change  trends and habits also
change quickly
– “The Americans have need of the telephone, but we do not. We have plenty of
messenger boys.” ‐‐ Sir William Preece, Chief Engineer, British Post Office, 1878

• Limits to pace of technical change usually involve price
and infrastructure, not people
• Easy to be wrong in short term
Farhad Manjoo, “How to suss out bad tech predictions”, Slate, 2010.
http://www.slate.com/articles/technology/technology/2010/03/that_whole_internet_things_not_going_to_work_out.html
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Long‐Term: Clarke’s Three Laws
1. When a distinguished but elderly scientist states that
something is possible, he is almost certainly right.
When he states that something is impossible, he is
very probably wrong
2. The only way of discovering the limits of the possible
is to venture past them into the impossible
3. Any sufficiently advanced technology is
indistinguishable from magic
Easy to be wrong in long term. But no one knows for a while…

24

SEEKING IT AND SOCIETY FUTURES:
FROM CULTURE TO THEORIES TO TOOLS
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Popular Culture (Books, Films)
• Common motifs:
–
–
–
–
–

Machines and the web taking over the world
Intelligent and flying cars
Holographic computers
Advanced fuels – nuclear, biofuel…
Advanced weapons

• See, e.g.:
–
–
–
–

http://www.manolith.com/2009/06/09/15‐predictions‐about‐the‐future‐that‐failed‐miserably/
http://www.11points.com/movies/11_predictions_that_back_to_the_future_part_ii_got_right
http://myfivebest.com/five‐books‐that‐predicted‐the‐future%E2%80%A8/
http://www.guardian.co.uk/books/2009/jan/22/1000‐novels‐fiction‐fantasy
26

More Dystopias Than Utopias 
• We (1921)
– People become “ciphers” (numbers), not
citizens

• Brave New World (1932)
– Class system enforced prenatally
– Reduced brain function in lower classes

• Nineteen Eighty‐Four (1949)
– Children spy on parents; state‐planned
economy

• Player Piano (1952)
– Engineering elite; computers plan and
govern

• Fahrenheit 451 (1953)
– Repression of intellectuals, eradication
of families

• Blade Runner (1982)
– 2019: genetically engineered robots;
large corporations govern country

•

See also: Doctorow, Coupland,
Stephenson, …
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Future Art, Media and Entertainment
TOP 6 SEEDS IN ORDER OF IMPORTANCE
Importance
Seed Topic
Digital/Social Networking for Cultural
Diplomacy and Change
Electronic Publishing (Vooks or video books)
Media literacy (consumer awareness regarding
media creation, content, language, business,
etc.)
Media/Arts for Cultural Diplomacy and Change
User Generated Content Technologies providing
Democratization of Content Creation (i.e. print
on demand, do-it-yourself/DIY)
Serious Games (Cyber games to educate and
solve world problems)
Source : 2011 State of the Future Report

Likelihood

Rank

Avg

Rank

Avg

1

82.69

7

85.31

2

76.93

2

89.09

3

76.41

15

75.03

4

75.52

12

77.17

5

74.88

8

82.58

6

74.39

17

72.5
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Digital/Social Networking for
Cultural Diplomacy & Change
• “Arab Spring” – protests and
demonstrations across Middle
East and North Africa in 2011
• Facebook and Twitter served as
tools to speed up movements
Twitter activity during the 2011 Egyptian Revolution:
http://gephi.org/2011/the‐egyptian‐revolution‐on‐twitter/

After an hour
Mubarak announces
resignation
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Serious Games
Evoke: Cyber games to educate &
solve world problems

•

•

http://blog.urgentevoke.net/2010/01/
27/about‐the‐evoke‐game/

The goal of the social network game is to
help empower people all over the world
to come up with creative solutions to our
most urgent social problems
Example: Evoke
– Top players earn online mentorships with
experienced social innovators and business
leaders from around the world, seed
funding for new ventures, and travel
scholarships to share their vision for the future
– Developed by the World Bank Institute and
directed by alternate reality game master Jane
McGonigal
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Theory: Disruptive Innovation

Different performance measure

Performance

(Christensen et al., Seeing What’s Next)

• Discount retailing
• as
• Steel minimills
Time

• Telephone
•• Personal
as computer
• Photocopiers
Time
Company improvement trajectory
Customer demand trajectory

See also: Claasen’s Law of Logarithmic Returns [= usefulness = log(tech)]
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Theory: The Fourth Quadrant
(Johnson, Where Good Ideas Come From)

Programmable Computer
Transistor

MARKET/INDIVIDUAL
NON‐MARKET/INDIVIDUAL
Rechargeable Battery
Uncertainty Principle
Electrons in Chemical
E = mc2
CT Scan
Word Wide Web
Superconductors

Calculator
Telephone
Automobile
Radio
Television
Personal Computer

MARKET/NETWORKED

NON‐MARKET/NETWORKED
Quantum Mechanics
RNA Splicing
DNA Forensics
MRI
Radar
Radioactivity
GPS
Electron
Internet
Atomic Reactor
Modern Computer
Graphic Interface

Growing importance of Fourth Quadrant is due to complex relationships
between economic incentives and development, adoption of good ideas
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Theory: The Singularity (Kurzweil, 2005)
Singularity: A future period during which the pace of technological change will be so rapid,
its impact so deep, that human life will be irreversibly transformed. ‐‐‐ R. Kurzweil, The
Singularity is Near, 2005.

“5th Epoch”: Merger of Human Technology with
Human Intelligence
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Time to Next Paradigm/Milestone, Immortality?

Source : Kurzweil, The Singularity is Near
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A Prediction Tool: The Futures Wheel
(State of the Future / Millennium Project)
• A way of organizing thinking and questioning about
the future = “structured brainstorming”
• Trend  primary consequences  secondary
consequences  …
…
…
…

…

Trend X

…

…
…

…

Primary consequences
…

…

Secondary consequences
Source : 2011 State of the Future Report
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IT‐Centric Futures Wheel
Future‐oriented
customers

High‐tech sales
force training

Stores selling
such items

Information
overload

Increasing speed
and complexity of
daily living

Increasingly small and
less expensive computer
communications devices

More people in
communications

Life more
complex

More
technologically
literate societies

Increasing
awareness of other
cultures and ideas

More business
transactions in
less time

Exciting about
changes

Life more
complex

Increasing
awareness of other
new technologies

More
international
trade

Increasing
economic growth
Source : 2011 State of the Future Report
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Weaknesses of Futures Wheel
Methodology
• Causality vs. Correlation
– People think they understand causal relations
between the items, when they may have only
identified correlations

• Timing
– Avalanche of impacts may not happen as expected
– Timing of one identified impact relative to other
impacts
– Probabilities of consequences are interrelated
Source : 2011 State of the Future Report
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State of Future Index
• Launched in 2000: Millennium Project’s quantitative projection
of whether future is improving over 10‐year period
• Variables included in 2011 SOFI calculation:
•
•
•
•
•
•
•
•
•
•
•
•

Improved water source (% pop with access)
Literacy rate, adult total (% age 15+)
Levels of corruption (15 largest countries)
School enrollment, secondary (% gross)
Poverty headcount ratio at $1.25 a day (%
pop, low‐ and mid‐income countries)
Countries having or thought to have plans
for nuclear weapons (#)
Carbon dioxide emissions (global, kt)
Unemployment, total (% total labor force)
GDP per unit of energy use (constant 2000
% pop $ per kg of oil equivalent)
Number of major armed conflicts (#deaths
>1000)
Population growth (annual %)
R&D expenditures (% national budget)

Source : 2011 State of the Future Report

People killed/injured in terrorist attacks (#)
Non‐fossil‐fuel consumption (% of total)
Undernourishment (% pop)
Pop in countries that are free (% global pop)
Global surface temperature anomalies
GDP per capita (constant 2000 US$)
People voting in elections (% pop)
Physicians (per 1,000 people)
Internet users (per 1,000 pop)
Infant mortality (deaths per 1,000 births)
Forestland (% of all land area)
Life expectancy at birth (years)
Women in parliaments (% of all members)
Number of refugees (per 100,000 total pop)
Total debt service (percent of GNI) (low‐ and
mid‐income countries)
• Prevalence of HIV (% pop age 15–49)
38

•
•
•
•
•
•
•
•
•
•
•
•
•
•
•

IT and the State of the Future
Where IT must help via health, education, energy …
•
•
•
•
•
•
•
•
•
•
•
•

Improved water source (% pop with access)
Literacy rate, adult total (% age 15+)
Levels of corruption (15 largest countries)
School enrollment, secondary (% gross)
Poverty headcount ratio at $1.25 a day (%
pop, low‐ and mid‐income countries)
Countries having or thought to have plans
for nuclear weapons (#)
Carbon dioxide emissions (global, kt)
Unemployment, total (% total labor force)
GDP per unit of energy use (constant 2000
% pop $ per kg of oil equivalent)
Number of major armed conflicts (#deaths
>1000)
Population growth (annual %)
R&D expenditures (% national budget)

Source : 2011 State of the Future Report

People killed/injured in terrorist attacks (#)
Non‐fossil‐fuel consumption (% of total)
Undernourishment (% pop)
Pop in countries that are free (% global pop)
Global surface temperature anomalies
GDP per capita (constant 2000 US$)
People voting in elections (% pop)
Physicians (per 1,000 people)
Internet users (per 1,000 pop)
Infant mortality (deaths per 1,000 births)
Forestland (% of all land area)
Life expectancy at birth (years)
Women in parliaments (% of all members)
Number of refugees (per 100,000 total pop)
Total debt service (percent of GNI) (low‐ and
mid‐income countries)
• Prevalence of HIV (% pop age 15–49)

•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
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SOFI 2011: Where We’re Winning
Literacy, adult (%)
GDP/capita
School enrol., secondary (%)
Internet users (%)
R&D expenditures (%)
GDP/unit of energy

Poverty (% 1.25/day)

Source : 2011 State of the Future Report
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SOFI 2011: Where We’re Losing
CO2 emissions (mmt)

Voting (%)

Source : 2011 State of the Future Report
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SOFI 2011: Where Trends Are Unclear
Forest area (%)
Population in “free” ctries (%)
Non‐fossil‐fuel consumption (%)
Unemployment (%)

Source : 2011 State of the Future Report
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CONCLUDING THOUGHTS
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Predicting the Future of {IT + Society}
• Good news
– Many long‐term drivers for IT and Society are known: health, aging,
sustainability, energy, ubiquity, entertainment, …
– There are existence proofs of accuracy at 20+ year horizon (Apple, Weiser)
– Books, movies, “singularity” ideas: May eventually be accurate at longer horizons
– Fewer technology revolutions left to be discovered?

• Bad news
– The world is changing fast: from M2M to Arab Spring and OWS
– Temporal accuracy is very challenging
– Business and human issues cause inaccuracy of prediction: culture, cost, etc.
[Utopia vs. Dystopia; 1% vs. 99%; etc.]
– Hard to predict cultural/societal norms and needs (safety, privacy, data, …)

• Good and Bad news: plenty of complexity and uncertainty left for IT !
– Internet: ~109 nodes, ~1018 messages
– Biosphere: ~1025 nodes, ~1034 messages {intracellular, intercellular, organism,
ecological} networks
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Predicting the Future of {IT + Society}
• Where is IT most needed to change Society’s
future (and, to ensure a good future)?
• What is the value in seeing IT‐Society futures
earlier and more accurately?
• How important are “future of culture and society”
and “timing” to the understanding of “IT and
Future Society”?
• What new frameworks, processes and tools will
better connect “roadmapping” with “futurism” to
improve the future of IT and Society? (Your
feedback is welcome!)
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There is a Big Picture Beyond IT
Sustainable development
and climate change
Global ethics

1

2

15

Clean water
3

Science and
technology 14

Population
and resources
Democratization
4

Energy

13

5

Transnational 12
organized crime

Long‐term
perspectives

6
Status of women

Global
convergence of IT

11
7

Peace and conflict

10
9
Capacity to decide

Source: 2011 State of the Future Report

8

Rich – poor gap

Health issues
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THANK YOU
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BACKUP
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Technology Advancements
(from 2011 State of the Future Report)
• An outgrowth of IBM’s Blue Gene project is the “Blue Brain”, a sophisticated neuron‐
network simulator at EPFL, Lausanne, running at 22.8 teraflops
• Volumetric densities of microprocessors continue to increase (microprocessors have on the
order of one billion transistors)
• IBM has demonstrated its NanoMEM device, with a data density of 1TB/sq in. (10 terabytes
represents the amount of memory to store one year of constant 24/7 video/audio data
records of one's day to day existence including sleep)
• Speech recognition is progressing rapidly and is in widespread use in limited user interface
situations. Its role can be expected to expand rapidly
• Scientific computations, searches, and simulations of unprecedented magnitudes, beyond
the capabilities of even these supercomputers, are beginning to be done by worldwide
consortia of machines, operating in the grid mode
• Technological advances lead to visions of computer applications that are ubiquitous;
essentially all devices — from pencils to steering wheels, from shipping boxes to cooking
stoves – will have built‐in computers for operation, self‐diagnosis, self‐repair, and
intercommunication with other systems and controllers
• IDEAL LIFE Hong Kong is implementing a remote healthcare monitoring services system for
chronic disease patients in Shandong, China. The system will serve 100,000 people and
49
includes interactive kiosks to be installed in communities

Global Trends
(from 2011 State of the Future Report)
• Era of the Mobile – 5 billion mobile phones in use, 1 billion having internet access.
(Smartphones with thousands of apps, video filming, GPS location, barcode recognition,
etc.)
• Boundaries between film, television, and the Web are hazy
• People are part of, rather than just connected to the electronic information universe
• Growing function for the Web as the vehicle for “cloud computing”
• We are close to having the majority of the world connected to the “planetary nervous
system,” making cyberspace an unprecedented medium for civilization. This new
distribution of the means of production in the knowledge economy is cutting through old
hierarchical controls in politics, economics, and finance
• Emergence of Web 3.0, in which real world "understanding" will use the techniques of
artificial intelligence to spread beyond application data interchange to move the Web's role
from that of unreasoning servant to that of the user's skilled and knowledgeable partner in
solving vital problems and exploring new areas of personal interest
• Breakdown of the barriers of time and space among the members of humankind in their
interchange of knowledge and ideas  encourages and facilitates rapidly spreading meme
epidemics
• A sign of the convergence of communications and the Internet (e.g. VoIP (Voice‐over‐
Internet‐Protocol) popularity) is that the Internet has now been assigned a telephone
country code: 87810 (like 1 for North America or 44 for the UK)
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Knowledge Society
Previous

ICT ‐ New/Future

Energy‐intensive

Information‐intensive

Standardized

Customized

Rather stable product mix

Rapid changes in product mix

Dedicated plant and equipment

Flexible production systems

Single firm

Networks – Virtual companies

Product with service

Service with products

Hierarchical management structures

Flat horizontal management structures

Minimal training requirements

Continuous training and retraining

…

…

Source: UNCSTD, Knowledge Societies: Information Technology for
Sustainable Development, Oxford University Press
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Quoted Predictions on Internet
•

Internet
– Video interactive multimedia will become embedded in everyday objects from paper to
clothes to cars all tied to a new communications Internet everywhere architecture.

•

Internet‐Ready Cars
– The wireless Internet‐ready car is coming as another critical link in the mobile eBusiness
network that is being constructed.
– GPS satellite linked communication will offer location‐based services for everyone that
wants their car to be tied to the global Net. Car companies may discover that owning the
portal for eServices in the car may rival the actual profit from manufacturing the vehicle

•

Deep Personalization
– Bringing human‐like intelligence into the "smart portal" of the future, where the portal
knows it's you, understands your interests, gives you the personal experience in a virtual
world

•

The Semantic Web
– Helping consumers find what they want and vendors to find customers. This is the next
stage of making information linked more intelligently and efficiently over the Net.
From http://www.globalfuturist.com/future‐trends/internet‐futures.html
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Ubiquitous Computing
Mainframe
One computer serves
many people

PC

Ubiquitous
Computing

One computer
serves one person

Many computers
serve one person

Computers and tracking tags embedded into everyday
products/objects/appliances
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