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Abstract

This articleclaims that the “species dominance” issue will doate
our global politics in the next few decades. Hurhamiill be bitterly
divided over the question whether to build godlikeassively
intelligent machines, called “artilects” (artificiaintellects) which
with 21st century technologies will have mentalamajpes trillions of
trillions of times above the human level. Humamiyl split into 3
major ideological, philosophical, political campghe “Cosmists” (in
favor of building artilects), the “Terrans” (oppodeto building
artilects), and the “Cyborgists” (who want to becenartilects
themselves by adding components to their own hubmams). A
major  “Artilect War” between the Terrans, and the
Cosmists/Cyborgists, later this century will kilbtnmillions but
billions of people.

1. Introduction

This article claims that the “species dominancsue will dominate
our global politics this century, resulting in ajorawar that will kill
billions of people. The issue is whether humaniigwdd build godlike,
massively intelligent machines called “artilectart{ficial intellects),
which 21st century technologies will make possittheat will have
mental capacities trillions of trillions of timebave the human level.
Society will split into three major philosophicalogips, murderously
opposed to each other. The first group is the “Gstsh(based on the



word Cosmos) who are in favor of building artilecihe second
group is the “Terrans” (based on the word Terra, ¢arth) who are
opposed to building artilects, and the third graghe “Cyborgists”,
who want to become artilects themselves by addingectual
components to their own human brains.

2. 21st Century Artilect Enabling Technologies

2.1. Moore’s Law

Gordon Moore, cofounder of the microprocessor compéintel,
noticed in 1965 that the number of transistors mmésgrated circuit
(chip) was doubling every year or two. This trerad hemained valid
for nearly 50 years, and it is thought that it wdlmain valid for
another 15 years or so, until transistors reacimiatsize.

2.2. 1 bit/atom by 2020

Extrapolating Moore’s Law down to storing one Hitrformation on
a single atom by about 2020, means that a handiig&tt will be
able to store a trillion trillion bits of informatn. Such a device is
called an “Avogadro Machine (AM)".

2.3. Femto-Second Switching

An Avogadro Machine can switch the state of a €regbm (0 <=> 1)
in a femtosecond, i.e. a quadrillionth of a sec¢@'® sec.), so that
the total processing speed of an AM is roughl{ bits per second.

2.4. Reversible Computing

If computing technology continues to use its triadil irreversible
computational style, the heat generated in atonatescircuits will be
so great, they will explode, so a reversible, infation preserving,
computing style will be needed, usually called &msible computing”,
that does not generate heat, hence will allow 3@pding, and no
limit to size. Artilects can become the size ofeasids, kilometers
across, with vast computing capacities.

2.5. Nanotech(nology)

Nanotech (i.e. molecular scale engineering) with@lAMs to be built.
Nanotech will thus allow artilects to be built, enewe know how to
build brain like circuits. Nanotech is the “enablitechnology” for
artilect building.



2.6. Artificial Embryology

One of the greatest challenges of 21st centurypgyois to understand
“development”, i.e. the embryogenic process, i.ewha fertilized
single cell grows into a 100 trillion cell animalich as ourselves.
Once this process is well understood, technolodiybeiable to create
an artificial embryology, to manufacture productd)ence
“embryofacture” (embryological manufacture). Emifaaiure will be
used to build 3D complex artilects.

2.7. Evolutionary Engineering

The complexities of artilect building will be soegit (e.g. the human
brain has a quadrillion (19 synapses (connections between neurons
in the brain)), that an evolutionary engineeringorapch will be
needed, which applies a “Genetic Algorithm” (a fasfrDarwinism in
hardware) approach to engineering products. Atsileull be built
using this technique.

2.8. (Topological) Quantum Computing

Quantum computing is potentially exponentially mpaverful than
classical computing. It can comput® tings at a time, compared to
classical computing’s 1 thing at a time, where Nhe number of
(qu)bits in the register of the quantum computepdiogical quantum
computers (TQCs) store and manipulate the qubitsopological
guantum fields, and are thus robust against ndi€C will soon
make quantum computers practical. Artilects willT§@C devices.

2.9. Nanotech Impact on Brain Science

Today’s most powerful supercomputers have readie@stimated bit
processing rate of the human brain, (i.e. about his per second),
but they are far from being intelligent by humaanstards. What is
needed to make them humanly intelligent is knowdedigpm the

neurosciences on how the human brain uses its lmiatnits to

perform intelligent tasks. Nanotech will furnishunescience with
powerful new tools to discover how the brain workkis knowledge
will be quickly incorporated into the building oftdects.

2.10. Artificial Brains

The above technologies will result in the creatidman artificial brain
industry and the creation of rival national braulding institutions
and projects equivalent to NASA and ESA for spaagd. In time,



the brain building industry will become the worldargest, worth
trillions of dollars, world wide, per year.

3. The Artilect : Mental Capacities 1G* Times Above Human
Levels

As stated in the above section, the estimatedrb@gssing rate of the
human brain is approximately it flips per second. This figure is
derived from the fact that the human brain has aldd®® billion
neurons (18), with each neuron synapsing (connecting) wittgrdy
ten thousand other neurons {lOhence there are a quadrillion
synapses, each signaling at a maximum rate of ab@ubits per
second.

Thus the human bit processing rate i$"10" = 10*° bits per second.
As mentioned in the previous section, a hand hetiigéet could flip at
10 bits per second. An asteroid sized artilect cdlipdat 10°% bits a
second. Thus the raw bit processing rate of théeetrtcould be a
trillion trillion trillion (10°%) times greater than the human brain. If the
artilect can be made intelligent, using neurosaeorinciples, it could
be made to be truly godlike, massively intelligant immortal.

4. The Species Dominance Debate Starts

The “species dominance” debate has already staatelbast in the
English speaking countries. The fundamental quesito whether
humanity should build artilects or not. This issuéi dominate our
global politics this century, and may lead to a anayar Killing

billions of people.

As the artificial brain based products (e.g. gealyiuseful household
robots) become smarter every year, people will fleng questions
such as “Will the robots become as smart as us?ll théy become
smarter than us?” “Should humanity place an upp&t bn robot and
artificial brain intelligence?” “Can the rise oftificial intelligence be

stopped?” “If not, then what are the consequengeludman survival
if we become the Number 2 species?” The questitiuil humanity
build godlike, massively intelligent artilects?”tl®e most important of
the 21" century, and will dominate our century’s globalifcs. It is

the equivalent of the question which dominated Eott 20th century



global politics, i.e. “Who should own capital?” whiled to the rise of
the Capitalist-Communist dichotomy and the Cold War

5. Cosmists, Terrans, Cyborgists

As the species dominance debate begins to heahwmpanity will
split into three major philosophical groups, namely

a) TheCosmists (based on the word Cosmos). Cosmist ideology is in
favor of building artilects. (See section 6 for @argents in favor of
Cosmism).

b) TheTerrans (based on the word Terra = the earth). Terran aigol
Is opposed to building artilects. (See sectionr7afguments in favor
of Terranism).

c) The Cyborgists (based on the word “cyborg” i.e. “cybernetic
organism” = part machine, part human). Cyborgistsitwto become
cyborgs, and eventually artilecthemselvesby adding artilectual
components to their own brains. (See section &fguments in favor
of Cyborgism).

The dispute between the Terrans on the one hand, tha
Cosmists/Cyborgists on the other, will be so bithket a major war is
almost inevitable in the second half of this centur

6. Arguments of the Cosmists

6.1. “Big Picture” Argument

Human beings live a puny 80 years in a univerdmbd of years old,
that contains a trillion trillion stars. The cosmeshe “big picture”.

Cosmists want artilects to become a part of tha picture,

understanding it, traveling through it, manipulgtin, etc., hence the
name of the ideology “Cosmism”. The preoccupati@ishuman

beings seem pathetic in comparison.

6.2. Scientific Religion

Most Cosmists are not religious, viewing traditibmaligions as
superstitions invented thousand of years ago béfi@ese of science.
But as humans they feel the pangs of religious IsgBuch impulses



could be satisfied by Cosmism, a “scientist’s fielnj due to its awe,
its grandeur, its energizing, its vision.

6.3. Building Artilect Gods

The primary aim of the Cosmists will be to buildilacts. It will be a

kind of religion to them, the next step up the etiohary ladder, the
“destiny of the human species to serve as the siggione to the
creation of a higher form of being”. In buildingicts, the Cosmists
will feel they will be “building gods.”

6.4. Human Striving, Cannot be Stopped

It is human nature to be curious, to strive. Sumidéncies are built
into our genes. Building godlike artilects will lreevitable, because
we humans will choose to do it. It would run courttehuman nature
not to do it.

6.5. Economic Momentum

Once the artificial brain and intelligent robot ustries become the
world’s largest, worth trillions of dollars per yedt will be very
difficult to stop their growth. The economic momemt will be
enormous.

6.6. Military Momentum

The military momentum will be even greater. In timee frame we are
talking about, China will overtake the US as thatagy’'s dominant
power. Since China is still a brutal one party alictship that has
killed more people than Stalin or Hitler, it is gesed by the US, so
political rivalries will only heat up. The two msiries of defense
cannot afford to allow the other to get ahead af intelligent soldier
robot design etc. Hence Cosmism will be an entredighilosophy in
the respective defense departments. Even if Amerazad Chinese
citizens become alarmed by the closure of the “Ep”gbetween
human intelligence and home robot intelligence oWer next few
decades, their respective governments will nagnigo their cries, due
to reasons of “national defense.”

7. Arguments of the Terrans

7.1. Preserve the Human Species



The major argument of the Terrans is that theeatsl once hugely
superior to human beings, may begin to see usosslgrinferior pests,
and decide to wipe us out. As artilects, that wdaddeasy for them.
The Terrans would prefer to kil off a fewmillion
Cosmists/Cyborgists for the sake of the survivabihions of human
beings. Recent wars were about the survival of s An Artilect
War would be about the survival of the human sgecnce the size
of the stake is so much higher, so also will bepghssion level in the
“Species Dominance Debate.”

7.2. Fear of Difference

Terrans will be horrified at the idea of seeingitlthildren becoming
artilects, thus becoming utterly alien to them. &l reject the idea
viscerally and fear the potential superiority of @rtilects. They will
organize to prevent the rise of the artilects agdooys and will
oppose the Cosmists, ideologically, politically, dareventually
militarily.

7.3. Rejection of the Cyborgists

The Terrans will also be opposed to the Cyborgiseause to a
Terran, there is little difference between an adeancyborg and an
artilect. Both are artilect like, given the gargaant bit processing rate
of nanoteched matter that can be added to thesbohinuman beings.
The Terrans will lump the Cyborgists into the Castmcamp
ideologically speaking.

7.4. Unpredictable Complexity

Given the likelihood that artilects will be builtsimg evolutionary
engineering, the behavior of artilects will be samplex as to be
unpredictable, and therefore potentially threatgrnim human beings.
One of the keywords in the species dominance debatsk”. Terran
global politicians need to hope for the best (t#hg.artilects will leave
the planet in search of bigger things and ignoreypumans) yet
prepare for the worst, i.e. exterminatingmillions of
Cosmists/Cyborgists, for the sake of the surviidithions of human
species.

7.5. Cosmist Inconsideration
The Terrans will argue that the Cosmists/Cyborgasts supremely
selfish, since in building artilects or making thesitves artilects, not



only will they put the lives of the Cosmists atkri§ the artilects turn
against them, but the lives of the Terrans as Weallprevent such a
risk, the Terrans will, when push really comes bhowe, decide to
wipe out the Cosmists/Cyborgists, for the greaterdgof the survival
of the human species.

7.6. “First Strike” Time Window to React against eth
Cosmists/Cyborgists

The Terrans will be conscious that they cannot teaitlong, because
if they do, the cyborgs and the artilects will haaleeady come into
being. The Terrans will then run the risk of beexgerminated by the
artilects/cyborgs. So the Terrans will be forcetbia “first strike”
strategy. They will have to kill off the CosmistsdaCyborgists before
it is too late. If not, the artilects and cyborgsl Wwave become too
intelligent, too powerful in any human-machine contation and will
easily defeat the humans. But the Cosmists/Cyhisrgigl be reading
the Terran arguments and preparing for an “Artil&er” against the
Terrans, using later 21st century weaponry.

8. Arguments of the Cyborgists

8.1. Become Artilect Gods Themselves

The primary aim of the Cyborgists is to becomelents themselves
by adding artilectual components to their own humamins,

converting themselves bit by bit into cyborgs, awentually into

artilects. Instead of watching artilects becomeaasingly intelligent
as observers, Cyborgists want that experiencehfemselves. They
want to “become gods” themselves.

8.2. Avoid the Cosmist/Terran Clash

Some Cyborgists argue that by having human beiegerhe artilects
themselves, the dichotomy between the Cosmistsrenderrans can
be avoided, because all human beings would becatilecs. The

Terrans of course will reject the Cyborgists anehputhem with the

Cosmists and artilects. In reality, the growingserece of cyborgs in
daily life will only hasten the alarm and alienatiof the Terrans and
bring their first strike closer.

9. How the Artilect War Heats Up



9.1. Nanotech Revolutionizes Neuroscience

Nanoteched, molecular sized robots will revolute@enneuroscience,
because they will provide a powerful new tool taerstand how the
brain works. An entire human brain can be simulatedvast
nanoteched computers and investigated “in hardwd¥eliroscience
will finally be in a position to explain how braimsake human beings
intelligent. That knowledge will be implementedtive artilects.

9.2. Neuro-Engineering Weds with Neuro-Science

In time, neuro-science and neuro-engineering wikract so closely
that they will become one, in the same way as #ima and
experimental physics are two aspects of the samiejecu
Neuroscientists will be able to test their theoroes artificial brain
models, thus rapidly increasing the level of untamding of how
intelligence arises and how it is embodied.

9.3. Artificial Brain Technology Creates Massiveuistries

With a much higher level of artificial intelligencebased on
knowledge of the human brain, artificial brains aandificial brain
based home robots will become a lot more intelliger hence useful
as domestic appliances. A vast industry of arafidorain based
products will be created, becoming the world’s &ty worth trillions
of dollars per year.

9.4. “Intelligence Theory” is Developed

Once neuroscientists and brain builders understaod human
intelligence is created, new theories of the natfrmtelligence will
be created by the “theoretical neuroscientists”. Antelligence
Theory (IT)” will be created. Human intelligence IWbe just one
“data point” in the space of possible intelligendeselligence Theory
should show how it is possible to increase intellice levels. It will
be able to explain why some people are smarter ttfagrs, or why
humans are smarter than chimps, etc.

9.5. Artilects Get Smarter Every Year

As a result of the marriage of neuroscience andossigineering, the
artificial brain based industries will deliver prarts that increase their
intelligence every year. This trend of growing ingence will cause

people to ask the questions mentioned in sectioih& species



dominance debate will spread from the intellecteahnocrats to the
general public via the journalists and block bustellywood movies.

9.6. Debate Begins to Rage, Political Parties Form

As the 1Q gap between home robots and human béiegemes
increasingly smaller, the “Species Dominance Débatk begin to
rage. Political parties will form, divided essefiyianto the 3 main
schools of thought on the topic, Cosmist, TerragbdZgist. The
rhetorical exchange will be become less polite,arteeated as the 1Q
gap closes.

9.7. The Debate Turns Violent, Assassination, Sajeot

When people are surrounded by ever increasingbiliggnt home
robots and other artificial brain based produdte, general level of
alarm will increase to the point of panic. AssaaB8ons of brain
builder company CEOs will start, home robot faasriwill be
arsoned and sabotaged etc. The Cosmists and Cstsongill be
forced to strengthen their resolve. The Artilectr\Wall be drawing
ever closer.

9.8. The Terrans Will “First Strike”, Before Its ®d.ate For Them
The Terrans will have been organizing for a fitsikke and will have
made preparations. They will then take power inoaldwvide coup of
the global government that is likely to exist bydngentury, and begin
exterminating the Cosmists and Cyborgists in a alopurge,
exterminating millions of them, or at least thathie Terran plan.

9.9. Cosmists/Cyborgists Anticipate this Firsti&rand are Ready
But the Cosmists/Cyborgists will be following thegaments of the
Terrans very closely, and will be preparing equédlya confrontation
against the Terrans. They will have their own plansl their own
weapons and militaries. If the Terrans strike fiestquick reply will
follow from the Cosmists/Cyborgists, and the Adil&Var will have
begun.

9.10. Later 21st Century Weapons, Leads to Gigdd@sdr

If one extrapolates up the graph of the number exdppe killed in
major wars from the early 19th century (the Napoieavars) to later
21st century (the Artilect War), then one predithat billions of
people will be killed, using later 21st century weas. This



“gigadeath” figure is the characteristic numbedeéths in any major
later 21st century war. About 300 million peoplereveilled for
political reasons in the 20th century.

10. Vote

At the end of the talks | give on this topic, | aby invite my
audiences to vote on the following questidido you feel personally
that humanity should buildartilects, these godlike massively
intelligent machinesdespite the risk that they might decide, in a
highly advanced form, to wipe out humanity? Yes or Nihé result
Is usually around a 50/50, 60/40, 40/60 CosmistAresplit. | noticed
that most people, like me, are highly ambivalenbutbartilect
building. They are awed by the prospect of whatlegts could
become, and horrified at the prospect of a gigdwdasdtlect War. The
fact that the Cosmist/Terran split is so even wkke the Artilect
War all the more divisive and bitter. This divisness can be
expressed in the form of the following slogalda we build gods, or

do we build our potential exterminators?

11. Questionnaires

This past year | have been handing out questioemain the issue of
species dominance. The first one was given to apyod electronic
engineers, in Melbourne, Australia. 60% of themutiid that an
Artilect War is coming. Even half of the membersthé various
“Transhumanist” organizations (who usually thinkatthan Artilect
War is improbable) think that the rise of artileet®uld pose an
“existential risk” to human beings - so the futioeks pretty gloomy.

12. Is the Artilect War Avoidable?

If an Artilect War, killing billions of people, oces in the middle-late
21st century, then young people alive now will @bly still be alive
to be part of it, and therefore will probably bédd in it. This is such
a depressing prospect, that it is understandabtentinch effort in the
“Transhumanist” research community is devoted yanty to make
artilects “human friendly.” Some brain buildersrtkithat it may be
possible to make artilects so that they remaiméiy towards human



beings, even once they have modified themselvesviastly superior
creatures.

Personally, | am extremely skeptical that this asgible. The early
artilects, still a little bit dumber than their hamprogrammers, could
be made to be “human friendly”, but once they sfatforming
“evolutionary engineering” experiments on part demselves, to
vastly increase their mental capacities, there vglino way to ensure
the “human friendly” outcome.

It is virtually certain, that advanced artilectsllwhave attitudes
towards human beings that will be totally alieruso Humans will not
be able to predict these attitudes, hence therddwalways be a risk
that the artilects could turn out to be very “humanfriendly.”
Therefore Terran politicians will not tolerate tlenstruction of
superhuman artilects and in the limit, will go taarwagainst the
Cosmists/Cyborgists to stop the rise of the attilec

Another approach to avoiding an Artilect War ish@ve all human
beings become cyborgs. If this could be done “lstdp”, so that
everyone advances at the same rateultaneously (e.g. with
everyone adding the samaeilectual components to their heads at the
same time) thethe argument of the Cyborgists tHanh Artilect War
could be avoided because there would be no Teman€osmists left

to fight it” would be valid — but it is arentirely unrealistic
precondition.

In reality, there would be “cyborgian divergencélie cyborgs would
advance in many different directions, and at deifdérspeeds. Many
people would remain ardent Terrans, choosing notntodify
themselves at all. To the Terrans, there is not hmdiference
between an advanced cyborg and a pure artilecengthe huge
computing capacity of nanoteched, one bit per atomatter. The
presence of millions of cyborgs in their midst webalnly render the
Terrans even more paranoid and fearful.

The Terrans could not help noticing that the cyband artilects keep
getting smarter every year, so if the Terrans wamhan beings to
remain the dominant species, the Terrans will Hav#irst strike”
and prepare for it, before they become too stupid.



There are however scenarios where humanity eseapAsilect War.
For example, the artilects come into being fargiagtan anyone had
anticipated, so that there is not enough time fonan politics to react.
Then the artilects quickly decide that their faés lfar from the earth,
and into the cosmos. They simply leave, sparingdmity.

This is a possibility, but less likely than the sago in which it takes
decades to figure out how the human brain workgrder to put the
principles of the functioning of the human braitoirrtificial brains,
to reach human intelligence and consciousnessslamnemachines.
Thus there will be enough time for human politiesunfold. The
Terrans will have enough time to prepare for thaléat War, and so
will the Cosmists/Cyborgists, to defend themsehagginst the
anticipated first strike of the Terrans.

In my view, the most realistic scenario is in fdw worst. I'm very

glad to be old now (mid 60s). | will probably lifer another 20-30
years, time enough to see the “Species DominanbatBerage, but
not the Artilect War. | will be lucky enough to évbetween the two
major wars — WW2 and the Artilect War. | will diegcefully in my

bed - but the young generation will not. They Ww# caught up in the
horror of gigadeath and will not survive it.
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