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“Just as the individual is not alone in the group, nor any one in
soclety alone among the others, so man is not alone in the universe.”
Claude Lévi-Strauss, Tristes Tropiques
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“The charm and importance of a study of the heavens was matched

only by the uncertainty of the knowledge produced.”
Aristotle (384-322 B.C.)*

*Roger French in "Cosmology in Antiquityy by M. R. Wright (1995), ixp
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“Man at last knows that he 1s alone in the unfeeling immensity
of the universe, out of which he emerged only by chance.”

Jacques Monod (1910-1976)
¥ Chance and Necessityy (1971)
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“We are glorious accidents of an unpredictable process with
no drive to complexity, not the expected results of
evolutionary principles that yearn to produce a creature
capable of understanding the mode of 1ts own necessary
construction”

Stephen Jay Gould (1941-2002)

" Full Housey (1996)
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http://en.wikipedia.org/wiki/File:Stephen_Jay_Gould_(by_Kathy_Chapman).jpg�
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=R (Natural outcome, law):
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“In 1t are an infinity of worlds of the same kind as our own.’
Glordano Bruno (1548-1600)
" On the Infinite Universe and Worldsy (1584
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“The universe is pregnant with life. ..
Life 1s a cosmic imperative!
Life 1s almost bound to arise... wherever physical
conditions are similar (to Earth).”
Christian de Duve (1917-)
U Vital Dust | (1995)
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What is Life?
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“Elan vital”

Henr1 Bergson IThe Creative Evolution j (1907)



Five Kingdoms

Three levels of life: vegetative life (plants), sensitive life (animals),
conscious life (man).

Aristotle, De Anima

F |Ve KI N gd oms: Kingdom of Protists . Kingdom of Monerans

- s - Tadt=14 |
protozoans bacteria

Kingdom of Fungi Kingdom of Plants Kingdom of Animals

conifer tree
insect

mushrooms

broad-leaved tree

) 2006 Encyclopaedia Britannica, Inc.

Janet Siefert, LUCA
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Three Domains

Bacteria Archaea Eukarya

Euryarchaeota
Methanosarcina Animals
Furple bactena Gram-positive Methanobacterium H‘u Halophiles

%
Cyanobacteria . Methanococcus Thermo- Slime
Chiamydiae Thermococeus \ plasma  molds

Crenarchaeota

Thermoproleus
Pyrodictivm |

Fungi

Flants

Entamoebae ~— Ciliates

Flavobactena

Spirochetes . Deinococei \ / . — Flagellates

Green nonsulfur _ . == Trichomonads

bacteria -~ . -
Thermotogales — = Microsporidia

Aguifex

_ Diplomonads
Tree of Life
16S rRNA
as a universal molecular chronometer

Carl Richard Woese (1928-)



Horlzontal Gene ransfer

Common Ancestral Community of Primitive Cells

“Wotl =8 =Jisdl 20l O Slst 28 &

ME=S 232 B ItotAl et
“Never underestimate the complex, improbable beauty and creative

potential of evolution.”

W. Ford Doolittle, Scientific American, Feb. 72 (2000)
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Extremophiles (2 W)
S2G: 113C at <3 atm (120-150C)
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“Nothing in biology makes sense except in the light of evolution.”
Theodosius Dobzhansky (1973)

H 0| (variation) @t AHH & EH(natural selection)
U2 E=2 U0, AES il 2 208 S
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Charles Robert Darwin (1809-1882)



“Elan vital”
Henri Bergson (1907)
"The Creative Evolution j

Henri—Louis Bergson (1859-1941)
http://en.wikipedia.org/wiki/Henri_Bergson
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1940, R. Goldschmidt
1972, S. J. Gould and N. Eldridge “Punctuated equilibrium”
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MY (Mass Extinction)
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“Bad gene? Or bad luck?”
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Bad Genes or Bad Luck?

DAVID M. RAUP

Introduction by Stephen ]ay Gould
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Number of genera

X

4000 —
Ml 62
3000 —
2000 —
1000 — Late Cretaceous
Late Ordovician t l ~ Late Triassic
0 Late Devonian \ Late Permian
= ORD S | DEV CARB P TR JUR CRET TERT
| | | |
500 400 300 200 100

Geologic time in millions of years

Levin (1999)

FIGURE 10-84 Diversity
of marine animals compiled
from a database recording first
and last occurrences of more
than 34,000 genera. The graph
depicts five major episodes of
mass extinction (global
extinctions over a short span of
geologic time). (Adapted from
Sepkoski, |. J., Jr. 1994. Geotimes
39(3):15-17.)

FEarth through time
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S22 Al &: 13.7Gyrs ago
EH 2 H &l & 4.6Gyrs ago

- 2f =t &l g}
MHO| I3 3.8 Gyrs ago

- M= &3} genetic takeover

SEAS 2110~ 2 Gyrs ago

CHAIZZ =2 =& 600 Myrs ago
= St &l at: ~ 100,000 yrs ago
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- Robotic (Al) takeover? \/)\"°
- Posthuman era? \
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I Future Life on Earth?
2 Gyr: oxygen
catastrophe
0.7 Gyr: end heavy ~10 Gyr: Sun-like star
bombardment; life becomes red giant
~0.05 Gyr: Earth _
completed 4.5 Gyr: NOW

Jane Greaves, http://2009springsymposium.stsci.edu/TalkAbstracts/GreavesTalkAbstract.htm




AN A2EH

Big bang

l Our galaxy
l Our solar system

l

‘life like
us'

Y~
2 Gyr: oxygen -
e Future Life on Earth?
0.7 Gyr: end heavy ~10 Gyr: Sun-like star
bombardment; life becomes red giant

~0.05 Gyr: Earth

completed ‘4-5 Gyr: NOW

present

4.6Gyrs ago

|

13.7Gyrs ago
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Great Silence
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Follow the Water
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“If its like us then easy, less interesting.
If its alien then hard, but interesting.”

Chris McRay
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Nothing would be more tragic in the American exploration of

space than to encounter alien life and fail to recognize it
COEL report 2007*

*Sara Seager
1ttp://2009sp1 mgsvmposium.stsci.edu/TalkAbstracts/SeagerTalkAbstl act.htm
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KIS DX 4920K (2010) €A, A
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http://exoplanet.eu/catalog.php

60
1989 1990 1991 1952 1993 1994 1995 1326 1997 1998 2001 2002 2C 2007 200
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http://upload.wikimedia.org/wikipedia/commons/b/b9/Exoplanet_Discovery_Methods_Bar.svg�

Solar System at 10pc

10-°
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1 —

10-13 17.5 mag,
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Telescope size matters

|
1 A

HST 2.4-m JWST 6.5-m ATLAST 8-m ATLAST 16-m

Advanced Technology Large—Aperture_Space Telescope

| el

Ref.: (upper) M. Postman et al., ATLAST study; (lower) W. Cash et al., NWO study.
Wesley Traub




Biomarkers on Exo-Earth
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When facts are few, speculations are likely to represent

individual psychology”

Carl Gustav Jung (1875-1961) *

*Stephen Webb "Where is everybody?; (2002) 234p
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“We, certainly, cannot say how life originated and developed on
other celestial bodies under the conditions peculiar to them. But it
stands to reason that the organisms forming in the process of
biological evolution must differ essentially from the terrestrial
animals and plants since it is the environment that forms life.”
Alexander Oparin
Life in the Universe, 1961
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life would be vastly different from ours."”

i

“C BHLES] OO UCHH B S|

“Another sample would be nice... really nice.”

http://www.cartoonstock.com/directory/a/alien_life_forms.asp Janet Siefert, LUCA .
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“Intelligence )t A& A &1, HEGtAH AHE0
Sclotd, & H =& ot= AH0let™, Ch =
intelligenceE JIMOF ot=0l Al 2. A0S
=2 & AW UCH”

“It intelligence was such a good thing, and 1t was so obviously of
Darwinian benetfit, and it was an easy thing to achieve, I assume other
lineages would have it, and they haven’t. And yet they're doing very

well.”

Stephen Jay Gould
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EQ(Encephalization Quotient)

10

10

10

10

Brain mass (g)

10

10

ot 9| atH|S

I | | T 1 1

e o primates
« Mmammals
+ Dirds

| 1 1 1 | 1

-2
10

-1 2 3 4
10 1 10 10 14 10

Body mass (kg)

Jakosky (2000) "The search for life on other planets

5
10

[Figure 17.1]

Comparison of brain mass versus
body mass for a variety of primates,
mammals, and birds. The open
circle farthest above the general
trend is modern humans. (after
Sagan, 1977.)
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Search for Extraterrestrial Intelligence (SETI )
M oz Mif)|l=2 feleot 20 A
ARSEMEFNEUIS=

Search for Extraterrestrial Radio Technology
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“The probability of success is difficult to estimate;
but if we never search, the chance of success is zero.”
Cocconi and Morrison (1959)
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“If we 1nsist 1n looking for life which 1s like our own, why do we
looking for ... intelligent life?”

F. Giovannelli (1999)
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[ WAS READING ABoWT How
COUNTLESS SPECQES ARE = : - - i
REING PUSHED TOWARD ‘ - R T - Sl [ SAMETIMES T THINK THE SUREST
EXTINCTION BY MANS . R Rk | SIGN THAT INTELLIGENT LIFE
DESTRUCTION OF FIRESTS. P, | _ L EY1STS ELSEWHERE IN THE
N V=d © : UNWERSE 1S THAT NONE OF 1T
HAS TRIED TO COMTACT Us

|
O CI ¢ D} intelligentet B EH 0| &ietli= et S HeI A

2LHs 4240 55 SO01.

" Sometimes | think the surest sign that intelligent life exists elsewhere in the
universe Is that none of it has tried to contact us.“
Calvin and Hobbes, Bill Watterson

JH
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Qil=E A=Y 2 &Il 80-90XEHINAIE JI=s!

IEI| = O =29 (super—civilization)l

HHl 2 ELE 25 8, ~10% erg/s

He HHAE B5F 22, ~1038 erg/s

20t &2 HUHKIE B%F &2, ~10%erg/s
Nikolal Kardashev (1964)

CIOI &2

SoS R YEIISA
Freeman Dyson (1959)
Olaf Stapledon "Star Makery (1937)
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_ 15TW.

89,000 TW

22TW .

370 TW
15 TW -
@
Solar Wind Gigoal SN
6000k o5y Consumptier VRN

Global power usage (Right) and Available renewable energy.

Graphic representation of the available energy flux vs energy consumption.
89,000 TW is the amount of sunlight that falls on the Earth surface, 370
TW is all the energy in the wind and 15 TW was the global rate of energy

consumption in 2004. The volume of the cubes corresponds to the size of the
flux. TW=10"? Watt=10"erg/s.
http://en.wikipedia.org/wiki/World_energy_resources_and_consum
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=cl® &3} (Physical evolution)
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Hell Has4s

“Ct= 01010l RQALE?”
Enrico Fermi (1901-1954)

otItAl Jtsd (50 LAl =):

Robin Hanson (1998)
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“It would be good news if we find Mars to be completely sterile.
Dead rocks and lifeless sands would lift my spirits.”
Nick Bostrom (2008)
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2001: A Space Odyssey

Stanley Kubrick (1968)
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The War of the Worlds
H. G. Wells (1898)
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The Battle of Omdurman. “The maxims and infantry annibilated
them. Whole battalions vanished under the withering fire”
The Graphic. September 24, 1898.

Sven Linqvist (1996) “Exterminate all the brutes”
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Lite’s Future on Earth
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“Prediction is very hard, particularly of the future.”
Neils Bohr (1885-1962)
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“Our planet is the cradle of mind, but one cannot live forever in
a cradle.”

KRonstantin Tsiolkovsky (1857-1935)*

“IXSIX X F0A] ol SEE0l 2HAL0
Afe A2 282 d20A 23 OlM A=

AEN 2k == UL e

“The unfolding of intelligence and complexity could still be Y 1 .

near 1ts cosmic beginnings.” (155__;f;,,_ =
Martin Rees (2003) "Our Final Century ) h’ | |

*http://en.wikiguote.org/wiki/Konstantin_Eduardovich_Tsiolkovsky
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http://upload.wikimedia.org/wikipedia/commons/1/14/Tsiolkovsky.jpg�
http://en.wikipedia.org/wiki/File:Martin_Rees_at_Jodrell_Bank_in_2007.jpg�
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“['TJravel beyond the solar system, through interstellar space,
would, 1f it ever happened, be a posthuman challenge.”

Martin Rees (2003) "Our Final Century g
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Our future?
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i was wondering when youd notice there’s lots more steps.”
Gahan Wilson (1930-)

Sk »



“Humans are just a little twig on a gigantic bush of evolution ... not a
terminal direction.”
Stephen Jay Gould (1941-2002)*

*John Broomfield (1997) "Other ways of knowingy (XIA2] CHE &) 85p
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“We tend to overestimate the etfect of a technology in the short run
and underestimate the eftect in the long run.”

Roy Amara (1925-2007)

http://www.boingboing.net/2008/01/03/roy—amara—forecaster.html
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“The complexity for minimum component costs has increased at a rate of

roughly a factor of two per year ... Certainly over the short term this rate can be

expected to continue, if not to increase. Over the longer term, the rate of

Increase 1s a bit more uncertain, ...” Gordon Moore (1965)

“0l ZB0| B0l NI 4+ 9Lt N+Yalo HES
2Tt YOIBOIE P2 22 =S X SCh

“I't can't continue forever. The nature of exponentials is that you push them out
and eventually disaster happens.” Gordon Moore (April 13, 2005)

http://en.wikipedia.org/wiki/Moore%27s_law

JH



Calculations per Second per $1,000

Moore’s Law
The Fifth Paradigm

Logarithmic Plot

Moore's Law expanded to other
technologies. Kurzweil writes
that, due to paradigm shifts, a
trend of exponential growth
extends from (v) integrated
circuits to earlier (1) transistors,
(1) vacuum tubes, (ii1) relays and

(iv) electromechanical
Electromechanical Relay  Vacuum Tube  Transistor Integrated Circuit computers.
1900 1910 1920 1930 1940 1950 1960 1970 1980 1990 2000 hitp://en.wikipedia.org/wiki/

Year lTechnological singularity 4
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Alan Turing (1912-1954): 2000 ~2020
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“For this reasons, it 1s reasonable to expect human brain capacity, at
least in terms of hardware computational capacity, for one thousand

dollars by around 2020.”
Ray Kurzweil (2005) "The singularity 1s near:

when humans transcend biology j
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“Before the next century is over, human beings will no longer be the most
intelligent or capable type of entity on the planet. Actually, let me take
that back. The truth of that last statement depends on how we detine
human.”

Ray Kurzweil (1999)

"The age of spiritual machines

JH



NATIONAL BESTSELLER

WHEN COMPUTERS EXCEED

HUMAN INTELLIGENCE

THE AGE OF

SPIRITUAL
MACHINES

0

e J

RAY KURZWEIL

AUTHOR OF THE AGE OF INTELLIGENT MACHINES

"The Age of Spiritual Mach
that might seem like scier

"The Age of Spiritual

Machines: When Computers
Exceed Human Intelligence

(2000)
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“[T]he ever-accelerating progress of technology ... gives the appearance
of approaching some essential singularity in the history of the race
beyond which human affairs, as we know them, could not continue.”

John Von Neumann (1903-1957)*
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*Ray Kurzweil (2005) "The singularity is near: when humans transcend biology j
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http://upload.wikimedia.org/wikipedia/commons/5/5e/JohnvonNeumann-LosAlamos.gif�
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The thinking machine

“OIHOLEY = 8le 222 UE A0|et) =&otAl=
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“You insist that there 1s something a machine cannot do. If you tell me
precisely what it is that a machine cannot do, then I can always make a
machine which will do just that!.”

John Von Neumann (1903-1957) *

*E. T. Jaynes "Probability Theory: The logic of sciencey (2003), 7p.
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"I set the date for the Singularity — representing a profound and disruptive
transformation in human capability — as 2045. The nonbiological
intelligence created in that year will be one billion times more powertful
than all human intelligence today.”

Ray Rurzweil (2005) "The singularity 1s near:

when humans transcend biology j
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Exponential Growth of Computing

Twentieth through twenty first century
Loganthmic Plot
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One Insect Brain

1920 1940 1960 1980 2020 2040 2060 2080

1900 2000 2100

Computer power grows exponentially Ntt ://eX¥ikipedia.org/wiki/Accelerating_change



Ray Rurzweil (2005)

AUTHOR OF THE NATIONAL BEsTSELLER THE AGE OF SPIRITUAL MACHINES "The Singularity 1s near: when

e i humans transcend biology
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“Unleashed from the plodding pace of biological evolution, the children of
our minds will be free to grow to confront immense and fundamental
challenges in the larger universe. We humans will benetfit for a time from
their labors, bur sooner or later, like natural children, they will seek their
own fortunes while we, their aged parents, silently fade away.”

Moravec "Mind Childreny (1988)
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“It 1s a world in which the human race has been swept away by the tide of
cultural change, usurped by its own artificial progeny. ... When that
happens, our DNA will find itself out of a job, having lost the evolutionary
race to a new kind of competition. ... The uneasy truce between mind and
body breaks down completely as life ends.”

Moravec "ind Children QEEL))
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The Future of Robot and
Human Intelligence

Hans Moravec "Mind
Childreny (1988) I
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[f we ever encounter extraterrestrial intelligence, they’re likely to be
machines, not creatures of flesh and blood.”

Steven J. Dick (2003)

d0l =1 EE¢ e "MH 2 2
S0l === BIAHL A== ESE LD LA
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the most likely and durable form of “life” may be machines whose
creators had long ago been usurped or become extinct

Martin Rees TOur Final Centuryy (2003)
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MARTIN REES

WILL CIVILISATION SURVIVE

TLHE T\WEMTYV _CI
THE TWENTY-FI

RST CENTURY?

‘One of the most provocative and unsettling books | have
read for many years’ J G Ballard in the Daily Telegraph

BT R T W ST R TE T T L o it MMM L sl S Lo L o n ol Al o8 it i

Martin Rees "Our Final
Centuryy (2003)
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Insectoids:

Hannibal (left) and Attila, retired insectoids, built at MIT (1989-91). Attila was equipped with solar cells to
recharge its batteries. http://www.ai.mit.edu/projects/hannibal/hannibal.html

http://www.britannica.com/eb/art—=56151/Attila—the—-robot—Attila—along—with—its—twin—
Hannibal-was

JH
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A Hopeful Monster

Cog, an Android or Humanoid Robot, learns the way a baby does. “Humanoid intelligence requires
humanoid interactions with the world.” http://www.ai.mit.edu/projects/humanoid—robotics—

group/cog/ http://www.acm.org/crossroads/xrds10-2/robotcog.html
You Tube: http://www.youtube.com/watch?v=olvHuifs|7I "
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“Will they decide that we humans are useless and stupid and take over the
world from us? I have recently come to realize that this will never happen.
Because there won’t be any us (people) for them (pure robots) to take over. ...
With all these trends we will become a merger between flesh and machines.
... So we (the robot-people) will be a step ahead of them (the pure robot).”
Rodney Brooks IFlesh and Machines j (2003)
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“Our machines will become much more like us, and we will become

much more like our machines.”
Rodney Brooks*

*Ray Kurzweil (2005) "The singularity is near: when humans transcend biology j
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, Brain-Machine-Interface takes shape httpi//gizmag.comyg 0/3563/ \
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Claudia Mitchell is one of the first non-fictional cyborgs. Her bionic arm is as of August 2006 the most
advanced prosthetic arm, and it does not require any implants.

http://en.wikipedia.org/wiki/Claudia_Mitchell
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Twenty-first century may alter human beings themselves — not just how

they live. A superintelligent machine could be the last invention humans
ever make.”

Martin Rees "Our Final Centuryy (2003)

“et A |_5EEI ZANs= JHE JIAH I @1240] Bt ER It

U= 0HAE & S0 CF.”
“Thus the first ultraintelligent machine is the last invention that man need

ever make.

Irving John Good (1965)*
*http://en.wikipedia.org/wiki/lrving_Good




“§ra|0| X‘”OI'OI'E Jdg Dzl—zl %98} D—Ig II-/\-l O| I—l OEI
=0lct= AOILH &&F =8dd= B0HAAH &S
dd82= No] Pg LEEFLEAN &l =01, edst
"=EES-g0ET D= 22l OINIAl €10 U
ct=et JHSd 8o s 10

“Turing is suggesting that it is only a matter of complexity, and that above
a certain level of complexity a qualitative difference appears, so that “super-
critical” machines will be quite unlike the simple ones hitherto envisaged.”

John R. Lukas (1961)

http://users.ox.ac.uk/~jrlucas/Godel/mmg.html
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“When the first transhuman intelligence 1s created and launches itself
into recursive self-improvement, a fundamental discontinuity 1s likely

to occur, the likes of which I can’t even begin to predict.”
Michael Anissimov*

*Ray Rurzweil (2005) IThe singularity is near: when humans transcend biology j
JH
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“Within thirty years, we will have the technological means to create
superhuman intelligence. Shortly after, the human era will be ended. Is
such progress avoidable? If not to be avoided, can events be guided so that
we may surviver”

Vernor Vinge (1993)

"The Coming Technological Singularity:

How to Survive in the Post-Human Era |

http://www-rohan.sdsu.edu/faculty/vinge/misc/singularity.html
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“Man 1s something that is to be surpassed.”

“Man 1s a rope, stretched between animal and overman (Ubermensch)
— a rope over an abyss.”

Friedrich Wilhelm Nietzsche (1844-1900)
"Thus Spoke Zarathustray (1883-1885)
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“Who will be man’s successor? To which the answer 1s: We are
ourselves creating our own successor. Man will become to the machine
what the horse and the dog are to the man; the conclusion being that

machines are, or are becoming, animate.”
Samuel Butler (1835-1902) Erewhon; *

*Ray Rurzwelil (2005) FThe singularity is near: when humans transcend biologyj
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HAL 9000
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Interviewer: Do you believe that Hal has genuine emotions?

Dave: Oh, yes. Well, he acts like he has genuine emotions. Uh, of course, he's
programmed that way to make it easier for us to talk to him. But as to whether or
not he has real feelings is something I don't think anyone can truthfully answer.
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“It a lion could speak, we could not understand him.”
Ludwig Wittgenstein (1889—1951)
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“Given that superintelligence will one day be technologically feasible,
will people choose to develop 1t? This question can pretty confidently be
answered 1n affirmative. Associated with every step along the road to
superintelligence are enormous economic payofts.”

Nick Bostrom (1997)
' How Long Before Superintelligence? | *

*Ray Rurzwelil (2005) "The singularity is near: when humans transcend biology

JH
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“Biotechnology presents us with a special moral dilemma, because
any reservations we may have about progress need to be tempered
with a recognition of its undisputed promise.”

Francis Fukuyama (2002)
"Our Posthuman Future; 84p
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OUR

POSTHUMAN FUTURE

CONSEQUENCES OF THE BIOTECHNOLOGY REVOLUTION

|II I IIII:

FRANCIS FUKUYAMA
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“Our most powerful 21st-century technologies - robotics, genetic
engineering, and nanotech - are threatening to make humans an

endangered species.”
Bill Joy (2000) rWhy the future doesn’t need us |

http://www.wired.com/wired/archive/8.04/joy_pr.html

JH



11X Ol &

(- ) ] T‘ —

"It OF&E & CIAIGHA Rotd A= AtA 2, 21 A7

Lo JtE Zddet Jlss - 2R, /A, Lt S -2

Ol Al Al 20t €1 U Jl==ilte &8dd UE XH& 2

FlEES =distlie ZO0IL. 2R, RAESS2Q &t =Z, LIk
T2 =280 2ERe=s SFot=0l Q=2 AH)|

=HJt Jtsotdd, - 2010 [e12+e]] SHE SHHHO”

“... we have yet to come to terms with the fact that the most compelling
21st-century technologies - robotics, genetic engineering, and
nanotechnology - pose a different threat than the technologies that have
come before. Specifically, robots, engineered organisms, and nanobots share
a dangerous amplitying factor: They can self-replicate. ..., and quickly get
out of control.”

Bill Joy (2000) ' Why the future doesn’t need us |

http://www.wired.com/wired/archive/8.04/joy_pr.html
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Nick Bostrom ' Existential Risks (2002) http://www.nickbostrom.com/existential/risks.html
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“We are called to be architects of the future, not its victim.”

=10

Richard Buckminster Fuller (1895-1983)*

*Joel Garreau (2005) "Radical evolutiony 234p

JH



“Olcie A0 2dot)| & 00l =2l 0l 2f ok
HAstL|J] ?lol <l &0l LierCE”

“The tuture enters into us in order to transform itself in us long
betore 1t happens.”

Rainer Maria Rilke (1875-1926)*

*Ray Kurzweil (2005) FThe singularity 1s nearj
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MEA 0] 2l (Strategic Foresight) :

Olei= 0I=0| Jbs0okkl L.

The future is not predictable.

Dici= Dlcl 23 &0 /AKXl &L

The future is not predetermined.

“Olchel Z2idt= &M =2l 2 850 <=L

“Future outcomes can be influenced by our choices in the present”

Roy Amara (1981)
Ol2H0fl CHet 1= &= A2 22t 2= ol OF
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http://en.wikipedia.org/wiki/Strategic_foresight
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“[We] cannot even be sure what the dominant form of intelligence on

Earth will be, even a century from now. ... Our destiny depends on ...

choices that we ourselves make during the present century.”

Martin Rees (2003) "Our Final Century
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“Sometimes I think we're alone. Sometimes I think we're not. In
either case, the thought is staggering ”

Richard Buckminster “Bucky” Fuller (1895-1983)*

*Stephen Webb "Where is Everybody?; (2002)
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