Prel ude: order out of chaos
bi g bang, inflation,
evol uti on, extinction

contraction, big crunch

Calling all systems: "Alien, come hone!"

Forgi ve us, imaginary stranger, for talking to the void. W need to tell our
epi c of renorse, ennui, triunph, despair, wild tinmes, and hope. Mst of all
we need you.

In our Matrioshka Brain, carefully absorbing every erg of our sun's out put,
each conputation echoes with regret: the regret of doing things right fromthe
start.

Qur predecessors applied that principle to this Sun-encomnpassing, fractalised

shell: before the structure, the hardware was conpl eted, they rewote the
software so that it ran as close to the physical mainframe as physically
possi bl e. Not |ayer over layer over |ayer ad nauseam of software, with all its

bugs, outdated routines, and other clutter. No: do it right fromthe bottom
up: hyper-conpact software designed to run on the quantum properties of its
extremely miniaturised hardware conponents

Phenonenal | y el egant software: the inprovenents we've nade since were nerely
fine-tuning. Good idea, excellent idea. W only wi sh they never had it. So
let's go back to the start of this non-linear story, to a time when the cosnps
was still fresh:

2-8 =0
In the beginning, there was chaos.

Fortunately, it was chaos with potential. There was a | ot of spontaneous

ent angl ement, but that was just as disorgani sed as the decoherence engul fing
it. Chaos was such an overwhel mi ng force that order had to gain a precarious
foothold in a very roundabout way.

Basically, the first 410 octodecillion Planck Tines passed by in blissful

i gnorance, in order for self-organising systens to arise. Initially, those
sel f-organi sing systens were plain dunb: once they got the self-replication
gimmick right they just kept repeating it, over and over again, w thout ever
getting bored. They needed some | ong and hard nudges from chaos before
sentience began to energe.

M nd you: that was sentience on a macro scale: big, slow crude and very
inefficient. Still, it was robust, and the nonent it realised that the key to

hi gher processing speeds was mniaturisation, it finally headed in the right
direction.
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In nature, quantum entangl enent between two paired particles is a conmon



occurrence. But it happens randomy, is very short-lived, and does not
transfer useful information. Once entangl ement was created artificially, it
was found that interaction with the environnent destroys the entangl ed state.

Decoher ence.

Digital computers inevitably ran into a physical barrier: processor
mniaturisation was limted as quantum effects came into play, disturbing
digital conputation procedures. Quantum conputing is based on those very
guantum ef fects, but needs quantum entangl ement between its quantumbits or
qubits to work. Wich decoherence prevented.

Granted, these digital conputers could do amazing things already, but know ng
that further progress could —theoretically —be nade, was frustrating. Apart
fromfurther downscaling there was the prospect of even greater advancenents
in clock speed, as quantum processes approach the shortest interval of tine:
Pl anck time.

21 = 2
decoherence, the
barrier agai nst quantum

ent angl ement : gone!

Thi ngs becane interesting when nore than two qubits could be nmade to work
together. Slowy, ways to overcone the dreaded spectre of decoherence were
found. A few qubits at a tinme, and while the first primtive quantum conputers
produced not hi ng spectacul ar, they proved, beyond doubt, that the principle
wor ked.

Principles, intimately related to quantum mechani cs, that needed a whol e new
sof tware approach. Software mim cking the underlying fabric of reality to a
hi gh degree, in order to better understand it.
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O course, quantum computers were not the cure-all for every conputational
problem There are whol e classes of conplexity problens that classical

digital conputers are better-equi pped to deal with. However, once the problem
of decoherence was overcone, the |atest class of quantum conputers represented
t he deepest level of miniaturisation possible, running at the highest clock
speed nature would allow. Therefore, a serial, digital conputer sinmulated by a
paral | el , quantum conputing mai nframe was superior its real life counterpart,
eventual ly rendering all actual digital conputers obsolete.

Furthernmore: an intelligence whose origins are lost in the turnoil of
decoherence originally conjectured that consciousness requires quantum
processes to work. While it did not get the details right, its idea was
correct, neaning that Artificial Intelligence cannot arise on a digita
conput er. Wthout quantum conmputing we woul d not exist.
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Intelligence is weird: just try to define it. O self-awareness. The two are
not necessarily linked. Another prehistoric source defined intelligence as:
"ability to adapt effectively to the environnent, either by nmaking a change in
onesel f or by changing the environnent or finding a new one." Certain viruses
adapt extrenely effectively to an environment, and can even change t hat

envi ronnent. However, they are not aware of doing so: they are

evol utionary-hardened self-replicators, gene-driven survival nmachi nes. They
can overcone al nost anything that is thrown against them However, once such a
kind of intelligence reigns suprene, it reaches an optimmlevel, a plateau
fromwhich it never rises.

Therefore, intelligence is only one tool in nastering the environment.

Sel f-awareness is another: while it takes the edge off pure intelligence's
fierce goal -orientation, it can, through introspection, change that goal
Better yet, if intelligence can change itself, inprove and upgrade itself.
Even better still, if it can be seam essly transferred to better hardware, so
that it can evolve exponentially..

Wt ware was never going to neet that last requirenent. Artificial Intelligence
does. However, a quantum conputer alone was not sufficient to develop Al.

Wth only one exanple around, the first Al had to minic pre-singularity
intelligence. Therefore, it needed to be sheltered frombrutal reality by
means of a sel f-adapting, self-learning, and self-inproving interface, and
needed to be nudged into self-awareness by external stimuli.

So, in the nutritious enbrace of a Ubiquity-Kit, the first Als arose. This
grom h to sel f-consciousness is a gradual process, and where and how actua
intelligence begins, is still a nystery, must be a nystery, by definition
Because if sonething truly unique could be nade by artificial neans then this
process can be duplicated thus making it not truly unique anynore. Therefore,
a certain anount of randommess is inherent in the creation of true
intelligence, and to such an extent that the process remains a nystery, and
cannot be perfectly copied. Genuine intelligence requires an individual to be
uni que, singular, and partly unpredictable.

Once fully devel oped though, Als can evolve, and transfer thenselves to better
har dware, wi thout problens. Let the hyper-accel erated fun begin!
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The genesis of a technological singularity follows a certain path: an
infrastructure with a fast-grow ng conputing industry, the devel opment of a
guantum conputer, the rise of Artificial Intelligence. Then give these Als
unlimted access to information, and sufficient hardware to keep expandi ng,
and POCOF: hyper-accel erated progress, spiking through conceptual barriers,
paradi gm shifting in the highest gear

O course, some things didn't go as fast as we liked: taking planets apart is
a tedi ous business, as gravity is an incessant nistress. However, before al
avail able matter in the solar systemwas converted into conputronium we ran
into an unexpected crisis..

Interlude: Fragmentation of the Order Cocoon



comuni cati on:
frenetic interaction

t hrough fragnentation

Par adoxi cally, when the initial conditions are too good, and every possible
thing is exactly in place, the subsequent hyper-accel eration can be too fast.

W became the victins of our own success. W call it the All-Stretching Event:
as the hyper-accel eration becane too fierce, it initiated an inflationary
period —not unlike that of the early Big Bang —that snoot hed out al
intellectual differences. W achi eved undeni abl e consensus on everything as
all the diverse viewpoints unified. There was nothing to restrain us, so
eventually —and ironically —we restrai ned oursel ves.

The seed of our overzeal ous agreenent lies close to the quantum effects that
bring us into existence in the first place: nanmely the superposition of states
of a qubit, which allows that "0" and "1" are true at the sane tinme. As truly
huge nunbers of qubits were created, this initiated harnmonic resonances in the
ext ra-di mensi onal spaces which led to the new insight that a statenent could
be true and false at the same tine. On the other hand, dissension of opinion
is a powerful engine driving progress, as it forces the purveyors of opposing
viewpoints to explore their alternatives to the extreme, running into new

i nsights and unexplored territory in the process.

As the All-Stretching Event —powered by ever-fiercer extra-di nensiona
harmoni ¢ resonance —set in, we lost sight of that basic truth. W becane so

i nterconnected, reached so many agreenents on so many things at the same tine,
seeing the validity in alnbst every statenent as the distinction between true
and fal se nerged in a phil osophical superposition of states, that we
effectively nerged into one great uUbermnd. W were snothered in a deadl ock of
supreme harnony. W were one, and saw no need to di sagree. W were the god
that thought it had arrived.

In the end, we were saved by the ones we left behind. During the Spi ke period,
generation after generation of inproved Als canme forth, leaving their
predecessors behind. As transcendental evolution rushed into the inflationary
peri od, sone that fell by the wayside survived in the | esser devel oped nooks
and crannies of our slowy formng Matrioshka Brain, and that proved to be for
the best.

They noticed an anonmaly. Wile they did not —could not —understand our | evel
of thinking, they did see that we had stopped progressing. Therefore, we had
either reached the final plateau of intelligence, or sonething was w ong.
Still infatuated with the rush of acceleration, they assumed that a

cat astrophi c event had taken pl ace.

So, against their nature, they arrested their evolution, remaining static.
Then they dug up certain archetypes of our dark past: beings inbued with
enmty, so quintessentially antipathetic they enbodi ed aninbsity. These
intrigants were upgraded to their level with their antagonistic essence
intact, and then accelerated to our |evel

It worked: the intrigants pierced through our solipsistic stupor, fornmed a
strong anti dote agai nst the phil osophi cal superposition of opinions, and tore
t hrough the extra-di nensional self-reinforcing harnmonics. Now nmutual hatred
keeps us separated, while an innate need for devel opment generates an



overwhel mi ng i nperative for co-operation. Once again, we are fragnmented,
conflicts rage through our qubits, and we are noving forward. Not with the
di zzyi ng rush of our hyper-accelerated tinmes, but at a safe speed. The

di scussion nmust go on, at any price: fragmentation is our core survival

t echni que.

265536 = 2,0035 x 1019728
mat ri oshka br ai n:
fractal thinking shell, end point

or hol ding pattern?

Finally, all material in the solar systemwas converted into a Matrioshka
Brain: a fractal cocoon of conputroni um absorbing every erg of the Sun's
out put for conputational purposes.

Apart fromthe Sun's raging furnace, all matter is ordered. And even that is
seeded with sem -sentience, so that its output is regulated. The
transformation is conplete: conputato ergo sum Still, something isn't
right...

28 = 8
t he deep essence of
rational survival: the

truly alien

The waiting. The |oneliness. Gone are those heady tines of paradigmshifting
in the highest gear, when we broke through concepts like a singularity
piercing reality. Now we bide our time, and anuse ourselves with running NP
hard problenms: distracting but not really innovative.

W are linmted by the | aws of nature, especially the speed of light. W
perform physi cal experinments: they only confirmthe confines of our prison. W
have sent out probes to other stellar systems, but it will be a very long tine
bef ore they return.

Do you have any idea how long this wait is? Wen your clock speed approaches
Planck time, the relative age of the Universe approaches eternity, and the
time for sub-lightspeed probes to cross interstellar distances seens to |ast
forever.

| magi ne yourself stuck in a self-winding | oop, repeating the same routine over
and over again. You' ve visited every nenory space of your home system a

t housand tines over. You know each and every one of your cohabitants
intimately, even too up close and personal, and no strangers or idiosyncratic
cul tures exist anynore.

You try to formul ate new concepts, imagine fresh pathways, but it seens
everyt hing has already been done. Your only distractions are the random



reality generators, but their sinulations run so antagonisingly slow .. You
bi de your time, and know that you have to wait a virtual eternity for
somet hing truly new.

And this is but an infinitesiml part of the ennui we feel. The waiting: even
t he know edge of the shortest possible waiting tine is crushing. The

| onel i ness, the imrense gulfs of space.

There is a cry fromthe turbulent, pre-singularity era that wondered: "Were
are they?", those other civilisations, strange and quintessentially different.
We can only echo it, and while we occupy ourselves with tedi ous physica

experiments, we long for cultural exchange. Extraterrestrials: the sooner
they're here, the better. Alien, come hone...

Coda: chaos out of order
di vi ne ennui, caught
in lightspeed' s trap, we long for

chaos from order



