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Into a nute crypt, |
Can't pity our tine
Turn amty poetic

C ao, tiny trunpet!
Mani c piety tutor
Tanme purity tonic
Up, neiotic tyrant!

| taint ny top cure
To it, my true panic
Put at nmy nice riot

To trace inpunity

| tenpt an outcry, |
Pin nmy taut erotic
Art to epic nutiny
Can't you permt it
To cite ny apt ruin?
My true icon: tap it
Copy tine, turnit; a
Rite to cut my pain
Atom c putty? Rien!

Found in the nenory of a discarded notepad in
t he Conmon Room of the Psychiatric Ward,
Bl ackt own Hospital, June 6, 2045.

1 (Note: nuneration of pages has been maintained according to Harper Prismedition; page nunbers
i ndi cate the upper part of the page)

PROLOGUE
(Rip, tie, cut toy man)

June 2045

Paul Dur ham opened his eyes, blinking at the rooni s unexpected brightness, then lazily reached out
to place one hand in a patch of sunlight at the edge of the bed. Dust notes drifted across the
shaft of light which slanted down froma gap between the curtains, each speck appearing for al

the world to be conjured into, and out of, existence-evoking a childhood nenory of the last tine

he'd found this illusion so conpelling, so hypnotic: He stood in the kitchen doorway, afternoon
light slicing the rooni dust, flour and steamswirling in the plane of bright air. For one sleep-
addl ed nonent, still trying to wake, to collect hinself, to order his life, it seemed to nmake as

much sense to place these two fragments side by side-watching sunlit dust notes, forty years apart-
as it did to follow the ordinary flow of tinme fromone instant to the next. Then he woke a little
nmore, and the confusion passed.
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Paul felt utterly refreshed-and utterly disinclined to give up his present state of confort. He
couldn't think why he'd slept so late, but he didn't nuch care. He spread his fingers on the sun-
war med sheet, and thought about drifting back to sleep

He closed his eyes and |l et his mnd grow bl ank-and then caught hinsel f, suddenly uneasy, w thout
knowi ng why. He 'd done sonething foolish, sonething i nsane, sonething he was going to regret,
badly . . . but the details renained elusive, and he began to suspect that it was nothing nore
than the lingering nood of a dream He tried to recall exactly what he'd dreaned, w thout rnuch
hope; unl ess he was catapulted awake

2

by a nightmare, his dreans were usually evanescent. And yet-

He | eaped out of bed and crouched down on the carpet, fists to his eyes, face agai nst his knees,
i ps moving soundl essly. The shock of realization was a pal pable thing: a red I esion behind his
eyes, pulsing with blood ... like the aftermath of a hammer blow to the thunb-and tinged with the
very same mixture of surprise, anger, hunmiliation and idiot bew | derment. Another chil dhood
menory: He held a nail to the wood, yes-but only to canmouflage his true intentions. He 'd seen his
father injure hinself this way-but he knew that he needed first-hand experience to understand the
mystery of pain. And he was sure that it would be worth it, right up to the nonent when he swung

t he hanmer down-

He rocked back and forth, on the verge of laughter, trying to keep his nind blank, waiting for the
pani c to subside. And eventually, it did-to be replaced by one sinple, perfectly coherent thought:
/[ don't want to be here.

VWhat he'd done to hinself was insane-and it had to be undone, as swiftly and painlessly as
possi bl e. How coul d he have ever imagi ned reachi ng any ot her concl usi on?

Then he began to renmenber the details of his preparations. He'd anticipated feeling this way. He'd
pl anned for it. However bad he felt, it was all part of the expected progression of responses.
Panic. Regret. Analysis. Acceptance.

Two out of four, so far, so good.

Paul uncovered his eyes. and | ooked around the room Away froma few dazzling patches of direct
sunshi ne, everything glowed softly in the diffuse light: the matte white brick walls, the

imtation (imtation) mahogany furniture; even the posters-Bosch, Dali, Ernst, and G ger-| ooked
harnl ess, donesticated. \Wherever he turned his gaze (if nowhere else), the sinulation was utterly
convi ncing; the spotlight of his attention nmade it so. Hypothetical light rays were being traced

backward from i ndividual rod and cone cells on his sinulated retinas, and projected out into the
virtual environment to determ ne exactly what needed to be conmputed: a | ot of detail near the
center of his vision, nuch | ess toward the periphery.
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bj ects out of sight didn't 'vanish' entirely, if they influenced the anbient |ight, but Paul knew
that the cal cul ations would rarely be pursued beyond the crudest first-order approximations:
Bosch's Garden of Earthly Delights reduced to an average refl ectance value, a single gray

rect angl e- because once his back was turned, any nore detail would have been wasted. Everything in
the roomwas as finely resolved, at any given nonent, as it needed to be to fool himno nore, no

| ess.

He had been aware of the technique for decades. It was sonething else to experience it. He
resisted the urge to wheel around suddenly, in a futile attenpt to catch the process out- but for
a nmonent it was al nbst unbearabl e, just knowi ng what was happening at the edge of his vision. The
fact that his view of the roomrenained flaw ess only nade it worse, an irrefutable paranoid
fixation: No nmatter how fast you turn your head, you'll never even catch a glinpse of what's going
on all around you..

He cl osed his eyes again for a few seconds. Wen he opened them the feeling was already | ess
oppressive. No doubt it would pass; it seenmed too bizarre a state of mind to be sustained for

Il ong. Certainly, none of the other Copies had reported anything sinmilar ... but then, none of them
had vol unteered much useful data at all. They'd just ranted abuse, whined about their plight, and
then term nated thenselves-all within fifteen (subjective) mnutes of gaining consciousness.

And this one? How was he different from Copy nunber four? Three years ol der. Mre stubborn? Mre
det erm ned? More desperate for success? He'd believed so. If he hadn't felt nore committed than
ever-if he hadn't been convinced that he was, finally, prepared to see the whole thing through- he
woul d never have gone ahead with the scan

But now that he was "no | onger" the flesh-and-blood Paul Durham"no | onger" the one who'd sit

out side and watch the whol e experinent froma safe distance-all of that determ nation seened to
have evapor at ed.

Suddenly he wondered: Wat nmakes ne so sure that |'mnot still flesh and bl ood? He | aughed weakly,
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hardly daring to
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take the possibility seriously. H's nbost recent nenories seened to be of lying on a trolley in the
Landau dinic, while technicians prepared himfor the scan-on the face of it, a bad sign-but he'd
been overwought, and he'd spent so | ong psyching hinself up for "this," that perhaps he'd
forgotten coning horme, still hazy fromthe anesthetic, crashing into bed, dreaning...

He nuttered the password, "Abulafia"-and his |ast faint hope vani shed, as a bl ack-on-white square
about a meter wide, covered in icons, appeared in mdair in front of him

He gave the interface window an angry thunp; it resisted himas if it was solid, and firny
anchored. As if he was solid, too. He didn't really need any nore convincing, but he gripped the
top edge and lifted hinself off the floor. He instantly regretted this; the realistic cluster of
ef fects of exertion-down to the plausible twinge in his right el bow pinned himto this "body,"
anchored himto this "place," in exactly the way he knew he shoul d be doing everything he could to
avoi d.

He lowered hinmself to the floor with a grunt. He was the Copy. Whatever his inherited nenories
told him he was "no | onger"” human; he would never inhabit his real body "again." Never inhabit
the real world again . . . unless his cheapskate original scraped up the noney for a tel epresence
robot-in which case he could spend his tine blundering around in a daze, trying to make sense of
the lightning-fast blur of human activity. Hi s nodel -of-a-brain ran seventeen tinmes slower than
the real thing. Yeah, sure, if he hung around, the technol ogy woul d catch up, eventually-and
seventeen tinmes faster for himthan for his original. And in the neantine? He'd rot in this
prison, jumping through hoops, carrying out Durham s precious research-while the man lived in his
apartnment, spent his noney, slept with Elizabeth ..

Paul | eant against the cool surface of the interface, dizzy and confused. \Whose precious research?
He'd wanted this so badly-and he'd done this to hinself with his eyes w de open. Nobody had forced
hi m nobody had deceived him He'd known exactly what the drawbacks woul d be-but he'd hoped
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that he woul d have the strength of will (this tine, at last) to transcend them to devote hinself,
nmonk-1i ke, to the purpose for which he'd been brought into being, content in the know edge that
his other self was as unconstrai ned as ever

Looki ng back, that hope seened |udicrous. Yes, he'd nade the decision freely-for the fifth time-
but it was mercilessly clear, now, that he'd never really faced up to the consequences. . Al the
time he'd spent, supposedly "preparing hinself" to be a Copy, his greatest source of resolve had
been to focus on the outlook for the man who'd remain flesh and blood. He'd told hinmself that he
was rehearsing "making do with vicarious freedoni-and no doubt he had been genuinely struggling to
do just that... but he'd also been taking secret confort in the know edge that he would "renain"
on the outside-that his future, then, still included a version with absolutely nothing to fear

And as long as he'd clung to that happy truth, he'd never really swallowed the fate of the Copy at
all.

Peopl e reacted badly to waking up as Copies. Paul knew the statistics. N nety-eight percent of
Copi es made were of the very old, and the termnally ill. People for whomit was the last resort-
nost of whom had spent mllions beforehand, exhausting all the traditional nedical options; sone
of whom had even died between the taking of the scan and the tinme the Copy itself was run. Despite
this, fifteen percent decided on awakening-usually in a matter of hours-that they couldn't face
living this way.

And of those who were young and heal thy, those who were nerely curious, those who knew they had a
perfectly viable, living, breathing body outside?

The bale-out rate so far had been one hundred percent.

Paul stood in the middle of the room swearing softly for several mnutes, acutely aware of the
passage of tine. He didn't feel ready-but the | onger the other Copies had waited, the nore
traumatic they seemed to have found the decision. He stared at the floating interface; its
dream i ke, hallucinatory quality helped, slightly. He rarely renenbered his dreanms, and he

woul dn't renenber this one-but there was no tragedy in that.
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He suddenly realized that he was still stark naked. Habit-if no conceivable propriety-nagged at
himto put on sone clothes, but he resisted the urge. One or two perfectly innocent, perfectly
ordinary actions like that, and he'd find he was taking hinmself seriously, thinking of hinmself as
real, making it even harder..

He paced the bedroom grasped the cool netal of the door-knob a couple of tinmes, but managed to
keep hinself fromturning it. There was no point even starting to explore this world.

He coul dn't resist peeking out the wi ndow, though. The view of north Sydney was flaw ess; every
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buil di ng, every cyclist, every tree, was utterly convincing-but that was no great feat; it was a
recordi ng, not a simulation. Essentially photographic-give or take some conputerized touching up
and filling in-and totally predeternm ned. To cut costs even further, only a tiny part of it was
"physi call y" accessible to hinm he could see the harbor in the distance, but he knew that if he
tried to go for a stroll down to the water's edge..

Enough. Just get it over with.

Paul turned back to the interface and touched a nenu icon |labelled UTILITIES;, it spawned anot her
wi ndow in front of the first. The function he was seeki ng was buried several menus deep-but he
knew exactly where to ook for it. He'd watched this, fromthe outside, too many tines to have
forgotten.

He finally reached the EMERGENCI ES nenu-whi ch included a cheerful icon of a cartoon figure
suspended from a parachute. Baling out was what everyone called it-but he didn't find that too
cloyingly euphenmistic; after all, he could hardly commit "suicide" when he wasn't |egally hunan
The fact that a bal e-out option was conpul sory had nothing to do with anything so troubl esone as
the "rights" of the Copy; the requirenment arose solely fromthe ratification of certain, purely
technical, international software standards.

Paul prodded the icon; it cane to life, and recited a warning spiel. He scarcely paid attention
Then it said, "Are you absolutely sure that you wish to shut down this Copy of Paul Durhan®"
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Nothing to it. Program A asks Program ? to confirmits request for orderly term nation. Packets of
data are exchanged.

"Yes, |'msure."

A netal box, painted red, appeared at his feet. He opened it, took out the parachute, strapped it
on.

Then he closed his eyes and said, "Listen to ne. Just listen! How many tinmes do you need to be
told? I'lIl skip the personal angst; you've heard it all before-and ignored it all before. It
doesn't matter how | feel. But... when are you going to stop wasting your tine, your noney, your
ener gy-when are you going to stop wasting your |ife-on sonething which you just don't have the
strength to carry through?"

Paul hesitated, trying to put himself in the place of his original, hearing those words-and al nost
wept with frustration. He still didn't know what he could say that would nake a difference. He'd
shrugged off the testinony of all the earlier Copies hinself; he' d never been able to accept their
clains to know his own mnd better than he did. Just because they'd | ost their nerve and chosen to
bal e out, who were they to proclaimmat he'd never give rise to a Copy who' d choose ot herwi se? Al
he had to do was strengthen his resolve, and try again..

He shook his head. "It's been ten years, and nothing's changed. What's wong with you? Do you
honestly still believe that you're brave enough-or crazy enough-to be your own gui nea pig? Do you
?II

He paused again, but only for a nmoment; he didn't expect a reply.
He'd argued long and hard with the first Copy, but after that, he'd never had the stomach for it.
"Well, 1've got news for you: You 're not."
Wth his eyes still closed, he gripped the rel ease | ever
I"mnothing: a dream a soon-to-be-forgotten dream
His fingernails needed cutting; they dug painfully into the skin of his palm
Had he never, in a dream feared the extinction of waking? Maybe he had-but a dream was not a
life. If the only way he
8
could "reclaim his body, "reclainm his world, was to wake and forget -
He pulled the |ever.
After a few seconds, he enmitted a constricted sob-a sound nore of confusion than any kind of
enot i on-and opened his

eyes.
The | ever had cone away in his hand.
He stared dunbly at this netaphor for ... what? A bug in the ternination software? Sone kind of

hardware glitch?

Feeling-at last-truly dreami ke, he unstrapped the parachute, and unfastened the neatly packaged
bundl e.

Inside, there was no illusion of silk, or Kevlar, or whatever else there mght plausibly have
been. Just a sheet of paper. A note.

Dear Paul,
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The night after the scan was conpleted, | |ooked back over the whol e preparatory stage of the
project, and did a great deal of soul-searching. And | cane to the conclusion that-right up to the
very last nonent- ny attitude had been poi soned with anbival ence.

Wth hindsight, | realized just how foolish nmy qual ns were-but that was too | ate/or you.
couldn't afford to ditch you, and have nyself scanned yet again. So, what could | do?

This: | put your awakening on hold for a while, and tracked down soneone who could rmake a few
alterations to the virtual -environnent utilities. | know that wasn't strictly legal... but you
know how inportant it is to me that you-that we-succeed this tine.

I trust you 41 understand, and |'mconfident that you 'Il accept the situation with dignity and

equani mty.
Best wi shes,

Paul

He sank to his knees, still holding the note, staring at it with disbelief. | can't have done
this. | can't have been so callous. No?
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He coul d never have done it to anyone else. He was sure of that. He wasn't a nonster, a torturer
a sadi st.

And he woul d never have gone ahead hinself w thout the bale-out option as a last resort. Between
his ludicrous fantasies of stoicism and the sanity-preserving cop-out of relating only to the
fl esh-and-bl ood version, he nust have had nonments of clarity when the bottomline had been: If

it's that bad, | can always put an end to it.
But as for making a Copy, and then-once its future was no longer his future, no | onger anything
for himto fear-taking away its power to escape . . . and rationalizing this hijacking as nothing

nmore than an over-literal act of self-control...

It rang so true that he hung his head in shane.

Then he dropped the note, raised his head, and bellowed with all the strength in his non-existent
| ungs: "DURHAM YQU ???7??

Paul thought about smashing furniture. Instead, he took a |Iong, hot shower. In part, to calm
hinmself; in part, as an act of petty vengeance: twenty virtual mnutes of gratuitous hydrodynanic
cal cul ati ons woul d annoy the cheapskate no end. He scrutinized the droplets and rivulets of water
on his skin, searching for sone snmall but visible anonaly at the boundary between his body-
conput ed down to subcellular resolution-and the rest of the sinulation, which was nodel | ed much
nmore crudely. If there were any discrepancies, though, they were too subtle to detect.

He dressed, and ate a | ate breakfast, shrugging off the surrender to nornality. Wat was he neant
to do? Go on a hunger strike? Wal k around naked, sneared in excrement? He was ravenous, having
fasted before the scan, and the kitchen was stocked with a-literally-inexhaustible supply of

provi sions. The muesli tasted exactly like nuesli, the toast exactly |ike toast, but he knew there
was a certain anmount of cheating going on with both taste and aronma. The detailed effects of

chewi ng, and the actions of saliva, were being faked froma patchwork of enpirical rules, not
generated fromfirst
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principles; there -were no individual nolecul es being dissolved fromthe food and torn apart by
enzymes-just a rough set of evolving nutrient concentration val ues, associated with each

m croscopic "parcel" of saliva. Eventually, these would lead to plausible increases in the
concentrations of amino acids, various carbohydrates, and other substances all the way down to
hurmbl e sodi um and chloride ions, in simlar 'parcels' of gastric juices . . . whichin turn would
act as input data to the nodels of his intestinal villus cells. Fromthere, into the bl oodstream
Urine and feces production were optional -some Copies wished to retain every possible aspect of
corporeal life-but Paul had chosen to do without. (So rmuch for snmearing hinmself in excrenent.) H's
bodi |y wastes woul d be magi cked out of existence |ong before reaching bl adder or bowel. |gnored
out of existence; passively annihilated. Al that it took to destroy sonmething, here, was to fail
to keep track of it.

Cof fee made himfeel alert, but also slightly detached-as al ways. Neurons were nodeled in the
greatest detail, and whatever receptors to caffeine and its metabolites had been present on each
i ndi vidual neuron in his original's brain at the tine of the scan, his own nodel -of-a-brain

i ncorporated every one of themin a sinplified, but functionally equivalent, form

And the physical reality behind it all? A cubic meter of silent, notionless optical crystal
configured as a cluster of over a billion individual processors, one of a few hundred identica
units in a basement vault . . . sonmewhere on the planet. Paul didn't even know what city he was
in; the scan had been made in Sydney, but the nodel's inplenmentati on woul d have been contracted
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out by the local node to the | owest bidder at the tine.

He took a sharp vegetable knife fromthe kitchen drawer, and nade a shallow cut across his |eft
forearm He flicked a few drops of blood onto the sink-and wondered exactly which software was now
responsi ble for the stuff. Wuld the blood cells '"die off slowy-or had they already been
surrendered to the extrasonatic general - physics nodel, far too
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unsophi sticated to represent them |et alone keep them"alive"?

If he tried to slit his wists, when exactly would Durhamintervene? He gazed at his distorted
reflection in the blade. Mst likely, his original would let himdie, and then run the whol e node
again fromscratch, sinply |l eaving out the knife. He'd rerun all the earlier Copies hundreds of
tinmes, tanpering with various aspects of their surroundings, trying in vain to find sone cheap
trick, sone distraction which would keep themfromwanting to bale out. It was a neasure of sheer
stubbornness that it had taken himso long to adnmt defeat and rewite the rules.

Paul put down the knife. He didn't want to performthat experinment. Not yet.

Qutside his own apartnent, everything was slightly | ess than convincing; the architecture of the
bui |l di ng was reproduced faithfully enough, down to the ugly plastic potted plants, but every
corridor was deserted, and every door to every other apartnment was seal ed shut-concealing,
literally, nothing. He kicked one door, as hard as he could; the wood seened to give slightly, but
when he exam ned the surface, the paint wasn't even marked. The npdel would adnit to no damage
here, and the | aws of physics could screw thensel ves.

There were pedestrians and cyclists on the street-all purely recorded. They were solid rather than
ghostly, but it was an eerie kind of solidity; unstoppable, unswayable, they were like infinitely
strong, infinitely disinterested robots. Paul hitched a ride on one frail old wonman's back for a
whil e; she carried himdown the street, heedl essly. Her clothes, her skin, even her hair, all felt
the sane: hard as steel. Not cold, though. Neutral

The street wasn't nmeant to serve as anything but three-dimensional wall paper; when Copies
interacted with each other, they often used cheap, recorded environnments full of purely decorative
crowds. Plazas, parks, open-air cafes; all very reassuring, no doubt, when you were fighting off a
sense
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of isolation and claustrophobia. Copies could only receive realistic external visitors if they had
friends of relatives willing to slow down their nental processes by a factor of seventeen. Mbst

dutiful next-of-kin preferred to exchange video recordings. Who wanted to spend an afternoon with
greatgrandfather, when it burnt up half a week of your life? Paul had tried calling Elizabeth on
the terminal in his study- which should have granted himaccess to the outside world, via the
conputer's conmuni cations |inks-but, not surprisingly, Durham had sabotaged that as well.

Wien he reached the comer of the block, the visual illusion of the city continued, far into the
di stance, but when he tried to step forward onto the road, the concrete pavenent under his feet
started acting like a treadnm ||, sliding backward at precisely the rate needed to keep him

noti onl ess, whatever pace he adopted. He backed off and tried | eaping over the affected region
but his horizontal velocity dissipated-w thout the slightest pretense of any "physical"
justification-and he | anded squarely in the mddle of the treadnill.

The peopl e of the recording, of course, crossed the border with ease. One nan wal ked strai ght at
him Paul stood his ground-and found hinself pushed into a zone of increasing viscosity, the air
around hi m becom ng pai nfully unyielding, before he slipped free to one side.

The sense that discovering a way to breach this barrier would sonehow "liberate” himwas

conpel ling-but he knew it was absurd. Even if he did find a flaw in the program whi ch enabl ed him
to break through, he knew he'd gain nothing but decreasingly realistic surroundings. The recording
could only contain conplete information for points of viewwthin a certain, finite zone; al

there was to "escape to" was a region where his view of the city would be full of distortions and
om ssi ons, and woul d eventual ly fade to bl ack.

He stepped back fromthe corner, half dispirited, half amused. What had he hoped to find? A door
at the edge of the nodel, marked EXI T, through which he could walk out into reality? Stairs

| eadi ng netaphorically down to sonme boil er-roomrepresentation of the underpinnings of this world,
wher e
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he could throw a few switches and blow it all apart? He had no right to be dissatisfied with his
surroundi ngs; they were precisely what he'd ordered.

What he'd ordered was also a perfect spring day. Paul closed his eyes and turned his face to the
sun. In spite of everything, it was hard not to take solace fromthe warnth fl ooding onto his
skin. He stretched the nmuscles in his arms, his shoulders, his back-and it felt |ike he was
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reaching out fromthe "self" in his virtual skull to all his mathematical flesh, inprinting the
nebul ous data with neaning; binding it all together, staking sone kind of claim He felt the
stirrings of an erection. Existence was beginning to seduce him He let hinmself surrender for a
nmonent to a visceral sense of identity which drowned out all his pale nmental images of optica
processors, all his abstract reflections on the software's approxi mati ons and short-cuts. This
body didn't want to evaporate. This body didn't want to bale out. It didn't nuch care that there
was another-"nore real"-version of itself elsewhere. It wanted to retain its whol eness. It wanted
to endure.

And if this was a travesty of life, there was al ways the chance of inprovenent. Maybe he coul d
persuade Durhamto restore his communications facilities; that would be a start. And when he grew
bored with Iibraries, news systens, databases, and-if any of them would deign to neet himthe
ghosts of the senile rich? He could al ways have hinsel f suspended until processor speeds caught up
with reality-when people would be able to visit without slowdown, and tel epresence robots mnight
actual ly be worth inhabiting.

He opened his eyes, and shivered in the heat. He no | onger knew what he wanted-the chance to bale

out, to declare this bad dreamover ... or the possibility of virtual inmortality- but he had to
accept that there was only one way he could nake the choice his own.

He said quietly, "I won't be your guinea pig. A collaborator, yes. An equal partner. |f you want
my cooperation, then you' re going to have to treat ne |like a colleague, not a ... piece of

appar at us. Under st ood?"

A wi ndow opened up in front of him He was shaken by the
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sight, not of his predictably smug twin, but of the roombehind him It was only his study-and
he' d wandered through the virtual equival ent, uninpressed, just minutes before-but this was still
his first glinpse of the real world, in real tine. He noved closer to the window, in the hope of
seeing if there was anyone else in the roomElizabeth? -but the i nage was two-di mensional, the
per spective remai ned unchanged as he approached.

The fl esh-and-bl ood Durhamenmtted a brief, high-pitched squeak, then waited with visible

i mpati ence while a second, snaller w ndow gave Paul a sl owed-down replay, four octaves | ower:

"Of course that's understood! We're collaborators. That's exactly right. Equals. | wouldn't have
it any other way. We both want the same things out of this, don't we? W both need answers to the
same questions."

Paul was al ready havi ng second thoughts. "Perhaps." But Durhamwasn't interested in his qual ns.
Squeak. "You know we do! W've waited ten years for this . . . and nowit's finally going to
happen. And we can begi n whenever you're ready."

15
Part |
The Garden- O - Eden Confi guration

16
17

(Remt not paucity)
Novenber 2050

Maria Del uca had ridden past the stinking hole in Pyrnmont Bridge Road for six days running,
certain each tine, as she'd approached, that she'd be greeted by the reassuring sight of a work
team putting things right. She knew that there was no noney for road works or drainage repairs
this year, but a burst sewage main was a serious health risk; she couldn't believe it would be
negl ected for |ong.

On the seventh day, the stench was so bad fromhalf a kilometer away that she turned into a side
street, deternmined to find a detour

This end of Pyrnmont was a depressing sight; not every warehouse was enpty, not every factory
abandoned, but they all displayed the sane negl ected | ook, the sane peeling paint and crunbling
brickwork. Half a dozen bl ocks west, she turned again-to be confronted by a vista of |avish
gardens, marbl e statues, fountains and olive groves, stretching into the distance beneath a

cl oudl ess azure sky.
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Maria accel erated w thout thinking-for a few seconds, al nbst believing that she'd chanced upon a
park of sone kind, an inpossibly well-kept secret in this decaying comer of the city. Then, as the
illusion coll apsed-punctured by sheer inplausibility as much as any visible flaw she pedal ed on
wilfully, as if hoping to blur the inperfections and contradictions out of existence. She braked
just in tine, nmounting the narrow footpath at the end of the cul-de-sac, the front wheel of her
cycle coming to a halt centineters fromthe warehouse wal |

Cl ose up, the mural was uni npressive, the brushstrokes

18

clearly visible, the perspective obviously false. Maria backed away-and she didn't have to retreat
far to see why she'd been fooled. At a distance of twenty neters or so, the painted sky suddenly
seenmed to nerge with the real thing; with a conscious effort, she could nake the border reappear
but it was hard work keeping the slight difference in hue from bei ng snoot hed out of existence
before her eyes-as if some subsystem deep in her visual cortex had shrugged off the unlikely

noti on of a sky-blue wall and was actively collaborating in the deception. Further back, the grass
and statues began to | ose their two-dinmensional, painted | ook-and at the corner where she'd turned
into the cul -de-sac, every elenent of the conposition fell into place, the nural's central avenue
now apparently converging toward the very sane vani shing point as the interrupted road.

Havi ng found the perfect view ng position, she stood there awhile, propping up her cycle. Sweat on
the back of her neck cooled in the faint breeze, then the norning sun began to bite. The vision
was entrancing-and it was heartening to think that the local artists had gone to so nuch trouble
to relieve the nonotony of the nei ghborhood. At the same tine, Maria couldn't help feeling
cheated. She didn't mnd having been taken in, briefly; what she resented was not being able to be
fool ed again. She could stand there admiring the artistry of the illusion for as |ong as she

i ked, but nothing could bring back the surge of elation she'd felt when she'd been decei ved.

She turned away.

Home, Maria unpacked the day's food, then lifted her cycle and hooked it into its frane on the
living-roomceiling. The terrace house, one hundred and forty years old, was shaped |like a cereal
box; two stories high, but scarcely w de enough for a staircase. It had originally been part of a
row of eight;

four on one side had been gutted and renodeled into offices for a firmof architects; the other
three had been denolished at the turn of the century to nake way for a road that had never been
built. The | one survivor was now untouchabl e under

19

sonme bizarre piece of heritage | egislation, and Maria had bought it for a quarter of the price of
the cheapest nodem flats. She liked the odd proportions-and with nore space, she was certain, she
woul d have felt less in control. She had as clear a nental inmage of the |ayout and contents of the
house as she had of her own body, and she couldn't recall ever nisplacing even the small est

obj ect. She couldn't have shared the place with anyone, but having it to herself seenmed to strike
the right bal ance between her territorial and organi zati onal needs. Besides, she believed that
houses were neant to be thought of as vehicl es-physically fixed, but |ogically nobile-and compared
to a one-person space capsule or submarine, the size was nore than generous.

Upstairs, in the bedroomthat doubled as an office, Maria switched on her terminal and gl anced at
a sunmary of the twenty-one itenms of nmail which had arrived since she'd | ast checked. Al were
classified as "Junk"; there was nothing from anyone she knew and nothing renotely |ike an offer of
paid work. Canel's Eye, her screening software, had identified six pleas for donations from
charities (all worthy causes, but Mria hardened her heart); five invitations to enter lotteries
and conpetitions; seven retail catalogues (all of which boasted that they'd been tailored to her
personality and "current lifestyle requirenents”-but Canel's Eye had assessed their contents and
found nothing of interest); and three inter-actives.

The "dumb" audio-visual nmail was all in standard transparent data formats, but interactives were
execut abl e programs, machine code with heavily encrypted data, intentionally designed to be easier
for a human to talk to than for screening software to exam ne and sumrari ze. Canel's Eye had run
all three interactives (on a doubly quarantined virtual nmachine- a simulation of a conputer
running a simulation of a conputer) and tried to fool theminto thinking that they were making
their pitch to the real Maria Deluca. Two sal es prograns-superannuati on and heal th i nsurance-had
fallen for it, but the third had somehow deduced its true environnment and clamed up before

di scl osing anything. In theory, it was

20

possi ble for Canel's Eye to analyze the program and figure out exactly what it would have said if
it had been fooled; in practice, that could take weeks. The choice came down to trashing it blind,
or talking to it in person
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Maria ran the interactive. A man's face appeared on the terminal; "he" met her gaze and sniled
warmy, and she suddenly realized that "he" bore a slight resenbl ance to Aden. C ose enough to
elicit a flicker of recognition which the mask of herself she'd set up for Canel's Eye woul d not
have exhibited? Maria felt a m xture of annoyance and grudgi ng admiration. She'd never shared an
address with Aden-but no doubt the data anal ysis agencies correlated credit card use in
restaurants, or whatever, to pick up relationships which didn't involve cohabitation. Mapping
usef ul connections between consunmers had been goi ng on for decades-but enploying the data in this
way, as a reality test, was a new tw st.

The junk mail, now rightly convinced that it was talking to a hunan being, began the spiel it had
refused to waste on her digital proxy. "Maria, | know your tine is valuable, but | hope you can
spare a few seconds to hear nme out." It paused for a nmonent, to make her feel that her silence was
sone kind of assent. "I also know that you're a highly intelligent, discerning wonan, with no

i nterest whatsoever in the nuddled, irrational superstitions of the past, the fairy tales that
conforted humanity in its infancy." Maria guessed what was coming next; the interactive sawit on
her face-she hadn't bothered to hide behind any kind of filter-and it rushed to get a hook in. "No
truly intelligent person, though, ever disnisses an idea without taking the trouble to evaluate it-
skceptically, but fairly-and here at the Church of the God Who Makes No Difference-"

Maria pointed two fingers at the interactive, and it died. She wondered if it was her nother who'd
set the Church onto her, but that was unlikely. They nust have targeted their new nmenber's famly
automatically; if consulted, Francesca would have told themthat they'd be wasting their tinme.
Maria i nvoked Canel's Eye and told it, "Update ny mask so it reacts as | did in that exchange."

21

A brief silence followed. Maria imgined the synaptic weighting paraneters being juggled in the
mask's neural net, as the training algorithmhunted for values which woul d guarantee the required
response. She thought: If | keep on doing this, the nask is going to end up as nuch like ne as a
fully fledged Copy. And what's the point of saving yourself fromthe tediumof talking to junk
mail if... you're not? It was a deeply unpleasant notion . .. but masks were orders of nagnitude

| ess sophisticated than Copies; they had about as many neurons as the average gol dfi sh-organi zed
in a far less hunan fashion. Wrrying about their "experience" would be as ludicrous as feeling
guilty about terminating junk mail

Canel 's Eye said, "Done."

It was only 8:15. The whol e day | oomed ahead, prom sing nothing but bills. Wth no contract work
comng in for the past two nmonths, Maria had witten half a dozen pieces of consuner software-
nostly hone-security upgrades, supposedly in high demand. So far, she'd sold none of them a few

t housand peopl e had read the catal ogue entries, but nobody had been persuaded to downl oad. The
prospect of enbarking on another such project wasn't exactly electrifying-but she had no rea
alternative. And once the recession was over and people started buying again, it would have been
time well spent.

First, though, she needed to cheer herself up. If she worked in the Autoverse, just for half an
hour or so-until nine o clock at the latest-then she'd be able to face the rest of the day..

Then again, she could always try to face the rest of the day without bribing herself, just once.
The Autoverse was a waste of noney, and a waste of tine-a hobby she could justify when things were
going well, but an indul gence she could ill afford right now.

; Maria put an end to her indecision in the usual way. She |ogged on to her Joint Superconputer
Net wor k account-pay-lag a fifty-dollar fee for the privilege, which she now had to nake

wort hwhi |l e. She slipped on her force gloves and prodded an icon, a wirefrane of a cube, on the
term nal's flatscreen-

22

and the three-di nensional workspace in front of the screen came to life, borders outlined by a
fai nt hol ographic grid. For a second, it felt |ike she'd plunged her hand into some kind of
invisible vortex: magnetic fields gripped and tw sted her glove, as start-up surges tugged at the
coils in each joint at random until the electronics settled into equilibrium and a nessage
flashed up in the mddle of the workspace: YOU MAY NOW PUT ON YOUR GLOVES

She j abbed another icon, a starburst |abeled FIAT. The only visible effect was the appearance of a
smal |l menu strip hovering low in the foreground-but to the cluster of prograns she'd invoked, the
cube of thin air in front of her term nal now corresponded to a small, enpty universe.

Maria sunmmoned up a single nolecule of nutrose, represented as a ball-and-stick nodel, and, with a
flick of a gloved forefinger, inparted a slow spin. The vertices of ne crinped hexagonal ring zig-
zagged above and bel ow the nol ecul €' s average pl ane; one vertex was a divalent blue atom |Iinked
only to its neighbors in the ring; the other five were all tetrava-lent greens, with two bonds

| eft over for other attachments. Each green was joined to a snmall, nonoval ent red-on the top side
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if the vertex was raised, on the bottomif it was | owered- and four of them al so sprouted short
hori zontal spikes, built froma blue and a red, pointing away fromthe ring. The fifth green held
out a small cluster of atonms instead: a green with two reds, and its own bl ue-red spike.

The view ng software rendered the nolecule plausibly solid, taking into account the effects of
anbient light; Maria watched it spin above the desktop, admiring the not-quite-symetrical form A
real -worl d chenist, she nused, would take one |ook at this and say: d ucose. Green is carbon, blue
is oxygen, red is hydrogen ... no? No. They'd stare awhile; put on the gl oves and give the

i mpostor a thorough grope; whip a protractor out of the tool box and neasure a few angl es; invoke
tabl es of bond formation energies and vibrational nodes; maybe even denand to see nucl ear nagnetic
resonance spectra (not available-or, to put it less coyly, not applicable). Finally, with the
realization of blasphenmy dawning, they'd tear their hands

23

fromthe infernal nmachinery, and bolt fromthe room screaming, "There is no Periodic Table but
Mendel eev' s! There is no Periodic Table but Mendel eev' s!™

The Autoverse was a "toy" universe, a conputer npdel which obeyed its own sinplified "l aws of
physics"-laws far easier to deal with mathematically than the equations of real-world quantum
mechani cs. Atons could exist in this stylized universe, but they were subtly different fromtheir
real -worl d counterparts; the Autoverse was no nore a faithful sinmulation of the real world than
the gane of chess was a faithful simulation of nedieval warfare. It was far nore insidious than
chess, though, in the eyes of many real -world chenists. The fal se chemi stry it supported was too
rich, too conplex, too seductive by far

Maria reached into the workspace again, halted the nolecule's spin, deftly plucked both the I one
red and the blue-red spike fromone of the greens, then reattached them swapped, so that the
spi ke now poi nted upward. The gloves' force and tactile feedback, the nolecule's |aser-painted

i mge, and the faint clicks that m ght have been plastic on plastic as she pushed the atonms into
pl ace, conbined to create a convincing inpression of manipul ating a tangi ble object built out of
solid spheres and rods.

This virtual ball-and-stick nodel was easy to work with- but its placid behavior in her hands had
nothing to do with . the physics of the Autoverse, tenporarily held in abeyance. Only when she

rel eased her grip was the nolecule allowed to express its true dynamics, oscillating wildly as the
stresses induced by the alteration were redistributed fromatomto atom until a new equilibrium
geonetry was found.

Maria watched the del ayed response with a famliar sense of frustration; she could never quite
resign herself to accepting the handling rules, however convenient they were. She'd thought about
trying to devise a nore authentic node of interaction, offering the chance to feel what it was
"really like" to grasp an Autoverse nol ecule, to break and re-formits bonds-instead of everything
turning to sinmulated plastic at the touch of a glove. The catch was, if a nol ecul e obeyed only

24

Aut over se physics-the internal |ogic of the self-contai ned conputer nodel -then how could she,
outside the nodel, interact with it at all? By constructing little surrogate hands in the

Aut overse, to act as renote nani pul ators? Construct themout of what? There were no nol ecul es
smal | enough to build anything finely structured, at that scale; the snallest rigid polyners which
could act as "fingers" would be half as thick as the entire nutrose ring. In any case, although
the target nolecule would be free to interact with these surrogate hands according to pure

Aut over se physics, there' d be nothing authentic about the way the hands thensel ves nagically

foll owed the novenents of her gloves. Maria could see no joy in sinply shifting the point where
the rules were broken-and the rules had to be broken, sonewhere. Manipulating the contents of the

Aut overse neant violating its laws. That was obvious ... but it was still frustrating.
She saved the nodified sugar, optimstically dubbing it nutose. Then, changing the | ength scale by
a factor of a million, she started up twenty-one tiny cultures of Autobacteriumlanberti, in

solutions ranging frompure nutrose, to a fifty-fifty nmixture, to one hundred percent mutose.
She gazed at the array of Petri dishes floating in the workspace, their contents portrayed in
colors which coded for the health of the bacteria. "False colors" . . . but that phrase was
tautol ogical. Any view of the Autoverse was necessarily stylized: a color-coded map, displaying
selected attributes of the region in question. Sonme views were nore abstract, nore heavily
processed than others-in the sense that a map of the Earth, color-coded to show the health of its
peopl e, woul d be arguably nore abstract than one displaying altitude or rainfall-but the real-
worl d ideal of an unadulterated, naked-eye view was sinply untransl| atabl e.

A few of the cultures were already | ooking decidedly sick, fading fromelectric blue to dul
brown. Maria sumoned up a three-di nensional graph, show ng popul ation versus time for the ful
range of nutrient mxtures. The cultures with only a trace of the new stuff were, predictably,
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growi ng at al nost the pace of the control; with increasing nutose substitution the ascent

gradual |y
25
sl owed, until, around the eighty-five percent line, the population was static. Beyond that were

ever steeper trajectories into extinction. In snmall doses, nutose was sinply irrelevant, but at
hi gh enough concentrations it was insidious:

simlar enough to nutrose-A. lanberti's usual food-to be taken part-way through the netabolic
process, competing for the sane enzymes, tying up val uabl e biochem cal resources .. . but
eventual ly reaching a step where that one stray blue-red spike formed an i nsurnmountable barrier to
the reaction geonetry, leaving the bacteriumw th nothing but a usel ess byproduct and a net energy
loss. Aculture with ninety percent nutose was a world where ninety per cent of the food supply
had no nutritional value whatsoever-but had to be ingested indiscrimnately along with die
worthwhile ten percent. Consuming ten tinmes as nmuch for the sane return wasn't a viable solution
to survive in the long term A lanberti would have to chance upon some neans of rejecting mutose
before wasting energy on it-or, better still, find a way to turn it back into nutrose,
transforming it froma virtual poison into a source of food.

Mari a di splayed a histogram of nmutations occurring in the bacteria's three nutrose epinerase
genes; the enzynes these genes coded for were the closest things A lanberti had to a tool to
render nutose digestibl e-although none, in their original form wuld do the job. No nutants had
yet persisted for nmore than a couple of generations; all the changes so far had evidently done
nmore harm than good. Partial sequences of the nutant genes scrolled by in a small w ndow, Maria
gazed at the blur of codons, and nentally urged the process on-if not straight toward the target
(since she had no idea what that was), then at least. . . outward, blindly, into the space of all
possi bl e m st akes.

It was a nice thought. The only trouble was, certain portions of the genes were especially prone
to particular copying errors, so nost of the nutants were "exploring" the same dead ends agai n and
agai n.

Arranging for A lanberti to mutate was easy; like a real-world bacterium it nade frequent errors
every tinme it duplicated its anal ogue of DNA Persuading it to nutate "usefully"

26

was sonet hing el se. Max Lanbert hinself-inventor of the Autoverse, creator of A |anberti, hero to
a generation of cellular-automaton and artificial-life freaks-had spent much of the last fifteen
years of his life trying to discover why the subtle differences between real -world and Autoverse
bi ochem stry nmade natural selection so compn in one system and so elusive in the other. Exposed
to the kind of stressful opportunities which E. coli would have exploited within a few dozen
generations, strain after strain of A lanberti had sinply died out.

Only a few die-hard enthusiasts still continued Lanbert's work. Maria knew of just seventy-two
peopl e who'd have the slightest idea what it nmeant if she ever succeeded. The artificial life
scene, now, was dom nated by the study of Copies-patchwork creatures, nobsaics of ten thousand
different ad hoc rules . . . the antithesis of everything the Autoverse stood for

Real -wor| d bi ochem stry was far too conplex to sinulate in every last detail for a creature the
size of a gnat, let alone a human being. Conputers could nodel all the processes of |ife-but not
on every scale, fromatomto organism all at the same tinme. So the field had split three ways. In
one canp, traditional nolecul ar biochenists continued to extend their painstaking cal cul ations,

sol ving Schrodi nger's equation nore or |ess exactly for ever larger systens, working their way up
to entire replicating strands of DNA, whole mtochondrial sub-assenblies, significant patches of
the giant carbohydrate chain-link fence of a cell wall. . . but spending ever nore on conputing
power for ever dimnishing returns.

At the other end of the scale were Copies: elaborate refinenments of whol e-body nedi ca

simul ations, originally designed to help train surgeons with virtual operations, and to take the
pl ace of animals in drug tests. A Copy was |like a high-resolution CAT scan cone to life, linked to
a nmedi cal encyclopedia to spell out howits every tissue and organ should behave . . . wal king
around inside a state-of-the-art architectural sinulation. A Copy possessed no individual atons or
nmol ecul es; every organ in its virtual body cane in the guise of specialized

27

sub- prograns which knew (in encycl opedic, but not atomic, detail) how a real liver or brain or
thyroid gland functioned . . . but which couldn't have sol ved Schrodi nger's equation for so nuch
as a single protein nolecule. Al physiology, no physics.

Lanbert and his foll owers had staked out the mddle ground. They'd invented a new physics, sinple
enough to all ow several thousand bacteria to fit into a nodest conputer simulation, with a

consi stent, unbroken hierarchy of details existing right down to the subatomi c scale. Everything
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was driven fromthe bottomup, by the |lowest |evel of physical laws, just as it was in the rea
wor | d.

The price of this sinplicity was that an Autoverse bacteriumdidn't necessarily behave like its
real -world counterparts. A lanberti had a habit of confounding traditional expectations in

bi zarre and unpredi ctabl e ways-and for nobst serious nicrobi-ol ogists, mat was enough to render it
wor t hl ess.

For Autoverse junkies, though, that was the whol e point.

Maria brushed aside the diagrans concealing her view of the Petri dishes, then zooned in on one
thriving culture, until a single bacteriumfilled the workspace. Color-coded by "health,” it was a
featurel ess blue bl ob; but even when she switched to a standard chem cal nmap there was no rea
structure visible, apart fromthe cell wall-no nucleus, no organelles, no flagella; A |I|anbert
wasn't much nore than a sac of protoplasm She played with the representation, making the fine
strands of the unravel ed chronpsonmes appear; highlighting regions where protein synthesis was
taki ng pl ace< rendering visible the concentration gradients of nutrose and its i medi ate

met abolites. Conputationally expensive views; she cursed herself (as always) for wasting noney,
but failed (as ..always) to shut down everything but the essential analysis software (and the
Autoverse itself), failed to sit gazing into thin air, waiting patiently for a result.

I nst ead, she zooned in closer, switched to atomic colors (but |left the pervasive aqua nol ecul es
invisible), tenmporarily halted time to freeze the blur of thermal notion, then zooned in stil
further until the vague specks scattered

28

t hroughout the workspace sharpened into the intricate tangles of |ong-chain |ipids,

pol ysacchari des, peptidogl ycans. Nanes stolen unnodified fromtheir real -world anal ogues- but
screw it, who wanted to spend their |ife devising a whol e new biocheni cal nonenclature? Maria was
sufficiently inpressed that Lanbert had come up with distinguishable colors for all thirty-two
Aut over se atons, and unamnbi guous names to match.

She tracked through the sea of el aborate nol ecul es-all of them synthesized by A lanberti from
not hi ng but nutrose, aqua, pneunma, and a few trace elenments. Unable to spot any mutose nol ecul es,
she invoked Maxwel |'s Denon and asked it to find one. The perceptible delay before the program
responded al ways drove honme to her the sheer quantity of information she was playing with-and the
way in which it was organized. A traditional biochenical simnulation would have been keeping track
of every nolecule, and could have told her the exact |ocation of the nearest altered sugar al npst
i nstantaneously. For a traditional simulation, this catal ogue of nol ecul es woul d have been the
"ultimate truth"-nothing would have "existed," except by virtue of an entry in the Big List. In
contrast, the "ultinmate truth" of the Autoverse was a vast array of cubic cells of subatomc

di mensi ons-and the prinmary software dealt only with these cells, oblivious to any | arger
structures. Atons in the Autoverse were |like hurricanes in an atnospheric nodel (only far nore
stable); they arose fromthe sinple rules governing the smallest elenents of the system There was
no need to explicitly calculate their behavior; the | aws governing individual cells drove

everyt hing that happened at higher levels. O course, a swarm of denpns coul d have been used to
conpile and maintain a kind of census of atons and nol ecul es-at great conputational expense,
rather defeating the point. And the Autoverse itself would have churned on, regardless.

Maria | ocked her viewpoint to the mutose nolecule, then restarted tinme, and everything but that
one hexagonal ring sneared into translucence. The nolecule itself was only slightly blurred; the
current representational conventions

29

made t he average positions of the atons clearly visible, with the deviations due to bond vibration
merely suggested by faint ghostly streaks.

She zooned in until the nolecule filled the workspace. She didn't know what she was hoping to see:
a successful mutant epinerase enzyne suddenly latch onto the ring and shift the aberrant blue-red
spi ke back into the horizontal position? Questions of probability aside, it would have been over
before she even knew it had begun. That part was easily fixed: she instructed Maxwell's Denon to
keep a rolling buffer of a fewmllion clock ticks of the nolecule's history, and to replay it at
a suitable rate if any structural change occurred.

Enbedded in a "living" organism the nutose ring | ooked exactly the same as the prototype she'd
handl ed m nutes before: red, green and blue billiard balls, linked by thin white rods. It seened
like an insult for even a bacteriumto be conposed of such com c-book nol ecul es. The view ng
software was constantly inspecting this tiny region of the Autoverse, identifying the patterns
that constituted atons, checking for overlaps between themto deci de which was bonded to which
and then displaying a nice, neat, stylized picture of its conclusions. Like the handling rules
whi ch took this representation at face value, it was a useful fiction, but..

file:/lIF|/rah/Greg%20Egan/Egan,%20Greg%20-%20Permutation%20City.txt (12 of 100) [1/23/03 12:30:58 PM]



file:/I/F|/rah/Greg%20Egan/Egan,%20Greg%20-%20Permutati on%20City.txt

Maria sl owed down the Autoverse clock by a factor of ten billion, then popped up the view ng menu
and hit the button marked RAW The tidy assenbly of spheres and rods nelted into a jagged crown of
writhing polychromatic liquid netal, waves of color boiling anay fromthe vertices to collide,
merge, flow back again, wi sps |icking out into space.

She slowed down tine a further hundredfold, alnobst freezing the turnoil, and then zooned in to the
sane degree. The individual cubic cells which nade up the Autoverse were visible now, changing
state about once a second. Each cell's "state"-a whol e nunber between zero and two hundred and
fifty-five-was reconmputed every clock cycle, according to a sinple set of rules applied to its own
previous state, and the states of its closest neighbors in the three-dinensional grid. The

cel lul ar automaton which was the Autoverse did nothing
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what soever but apply these rules uniformy to every cell

these were its fundamental "laws of physics." Here, there were no daunting quantum nechani ca
equations to struggle with-just a handful of trivial arithmetic operations, perfornmed on integers.
And yet the inpossibly crude |aws of the Autoverse still managed to give rise to "atons" and

"nmol ecul es” with a "chem stry" rich enough to sustain "life."

Maria followed the fate of a cluster of golden cells spreading through the lattice-the cells
themsel ves didn't nove, by definition, but the pattern advanced-infiltrating and conquering a
region of netallic blue, only to be invaded and consunmed in turn by a wave of mmgenta.

If the Autoverse had a "true" appearance, this was it. The pal ette which assigned a color to each
state was still "false"- still conpletely arbitrary-but at |east this view reveal ed the el aborate
t hr ee- di nensi onal chess gane whi ch under pi nned everything el se.

Everyt hing except the hardware, the conputer itself. Maria reverted to the standard cl ock rate,
and a nmacroscopic view of her twenty-one Petri dishes-just as a nessage popped up in the

f or eground:

JSN regrets to advise you that your resources have been diverted to a higher bidder. A snapshot of
your task has been preserved in mass storage, and will be available to you when you next |og on
Thank you for using our services.

Maria sat and swore angrily for half a mnute-then stopped abruptly, and buried her face in her
hands. She shoul dn't have been |l ogged on in the first place. It was insane, squandering her

savi ngs playing around with nutant A [|anberti-but she kept on doing it. The Autoverse was SO
seductive, so hypnotic . . . so addictive.

Whoever had el bowed her off the network had done her a favor-and she'd even have her fifty-dollar
| og-on fee refunded, since she'd been thrown right out, not nmerely slowed down to a snail's pace
31

Curious to discover the identity of her unintentional benefactor, she |ogged on directly to the
Q PS Exchange-the narketpl ace where processi ng power was bought and sold. The connection to JSN
had passed through the Exchange, transparently; her term nal was programred to bid at the narket
rate automatically, up to a certain ceiling. R ght now, though, sonme outfit calling itself

Operation Butterfly was buying QPS-quadrillions of instructions per second-at six hundred tines
that ceiling, and had managed to acquire one hundred percent of the planet's traded conputing
power .

Maria was stunned; she'd never seen anything like it. The pie chart of successful bidders-normally
a flickering kal ei doscope of thousands of needle-thin slices-was a solid, static disk of blue.
Aircraft would not be dropping out of the sky, world comerce would not have ground to a halt..
but tens of thousands of academ c and industrial researchers relied on the Exchange every day for
tasks it wasn't worth owning the power to performin-house. Not to nention a few thousand Copi es.
For one user to nuscle in and outbhid everyone el se was unprecedented. Who needed that nuch
conmputi ng power? Big business, big science, the mlitary? All had their own private hardware-
usual ly in excess of their requirenents. If they traded at all, it was to sell their surplus
capacity.

Operation Butterfly? The nane sounded vaguely famliar. Maria |logged on to a news system and
searched for reports which nmentioned the phrase. The npst recent was three nonths ago:

Kual a Lunper-NMonday, August 8th, 2050: A neeting of environmental mnisters fromthe Association
of Sout h- East Asian Nations (ASEAN) today agreed to proceed with the |atest stage of Operation
Butterfly, a controversial plan to attenpt to limt the damage and | oss of life caused by

G eenhouse Typhoons in the region.

The long-termaimof the project is to utilize the so-called Butterfly Effect to divert typhoons
away from
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vul nerabl e popul at ed areas-or perhaps prevent themfromforning in the first place.
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Maria said, "Define 'Butterfly Effect.'" A second wi ndow opened up in front of the news report:
Butterfly Effect: This termwas coi ned by neteorol o-gist Edward Lorenz in the late 1970s, to
dramatize the futility of trying to make | ong-term weat her forecasts. Lorem poi nted out that

met eor ol ogi cal systens were so sensitive to their initial conditions that a butterfly flapping its
wings in Brazil could be enough to determ ne whether or not there was a tornado in Texas a nmonth
later. No conputer nodel could ever include such mnute details-so any attenpt to forecast the
weat her nmore than a few days in advance was dooned to failure,

However, in the 1990s the termbegan to lose its original, pessinistic connotations. A nunber of
researchers discovered that, although the effects of small, randominfluences made a chaotic
system unpredi ctabl e, under certain conditions the same sensitivity could be deliberately
exploited to steer the systemin a chosen direction. The sane kind of processes which nagnified
the flapping of butterflies' wings into tornadoes could al so magnify the effects of systenmatic
intervention, allowing a degree of control out of all proportion to the energy expended.

The Butterfly Effect now commonly refers to the principle of controlling a chaotic systemwth

m ni mum force, through a detail ed know edge of its dynam cs. This technique has been applied in a
nunber of fields, including chemcal engineering, stock-market nanipulation, fly-by-wire
aeronautics, and the proposed ASEAN weat her-control system Qperation Butterfly.
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There was nore, but Maria took the cue and switched back to the article.

Met eor ol ogi sts envi sage dotting the waters of the tropical western Pacific and the South China Sea
with a grid of hundreds of thousands of "weather-control" rigs- sol ar-powered devices designed to
alter the local tenperature on denmand by punping water between different depths. Theoretica

nodel s suggest that a sufficient nunber of rigs, under el aborate conputer control, could be used
to influence | arge-scal e weather patterns, "nudging " themtoward the | east harnful of a nunber of
finely bal anced possi bl e out cones.

Eight different rig prototypes have been tested in the open ocean, but before engi neers sel ect one
design for mass production, an extensive feasibility study will be conducted. Over a three-year-
period, any potentially threatening typhoon will be analyzed by a computer nodel of the highest
possi bl e resolution, and the effects of various nunbers and types of the as yet nonexistent rigs

will be included in the nodel. If these simulations denpbnstrate that intervention could have
yi el ded significant savings in life and property, ASEAN s ministerial council will have to decide
whet her or not to spend the estimated sixty billion dollars required to nake the systema reality.

O her nations are observing the experiment with interest.
Maria | eaned back fromthe screen, inpressed. A conputer nodel of the highest possible resolution

And they'd neant it, literally. They'd bought up all the nunber-crunching power on offer-paying a
smal | fortune, but only a fraction of what it would have cost to buy the sane hardware outright.
Nudgi ng typhoons! Not yet, not in reality ... but who could begrudge Operation Butterfly their
brief nmonopoly, for such a grand experinent? Maria felt a vicarious thrill at the sheer scale of
the endeavor-and then a mixture of guilt and resentnent at
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being a nmere bystander. She had no qualifications in atnospheric or oceanic physics, no PhD in
chaos theory-but in a project of that size, there nust have been a few hundred jobs offered to
mere programrers. \Wien the tenders had gone out over the network, she'd probably been busy on sone
shitty contract to inprove the tactile qualities of beach sand for visitors to the Virtual Gold
Coast-either that, or tinkering with the genome of A. lanberti, trying to beconme the first person
in the world to bludgeon a sinulated bacteriuminto exhibiting natural selection

It wasn't clear how | ong Operation Butterfly would spend nmonitoring each typhoon-but she coul d
forget about returning to the Autoverse for the day.

Rel uctantly, she logged off the news systemfighting the tenptation to sit and wait for the first
reports of the typhoon in question, or the response of other superconputer users to the great
processi ng buy-out-and began reviewi ng her plans for a new intruder surveillance package.
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2

(Remit not paucity)
Novenmber 2050

"What |'masking for is two mllion ecus. What |I'moffering you is immortality."
Thomas Rienmann's office was conmpact but uncluttered, smartly furni shed wi thout being ostentatious.
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The single | arge wi ndow of fered a sweeping view of Frankfurt-looking north across the river, as if
from Sachsenhausen, toward the three jet-black towers of the Sienens/Deutsche Bank Center- which
Thomas bel i eved was as honest as any conceivable alternative. Half the offices in Frankfurt itself
| ooked out over recorded tropical rainforests, stunning desert gorges, Antarctic ice shelves-or
whol |y synthetic | andscapes: rural-idyllic, futuristic, interplanetary, or sinply surreal. Wth
the freedomto choose whatever he |liked, he'd selected this famliar sight fromhis corporea

days; sentinental, perhaps, but at least it wasn't |udicrously inappropriate.

Thomas turned away fromthe w ndow, and regarded his visitor with good-natured skepticism He
replied in English;

the office software could have translated for hi mand woul d have chosen the very sanme words and
synt ax, having been cloned fromhis own | anguage centers-but Thomas still preferred to use the
version "residing inside" his own "skull."

"Two nmillion? What's the schene? Let nme guess. Under your skillful managenent, ny capital wll
grow at the highest possible rate consistent with the need for total security. The price of
conmputation is sure to fall again, sooner or later; the fact that it's risen for the last fifteen
years only makes that nore likely than ever. So: it may take a decade or two-or three, or four-but
eventual ly, the incone fromny nodest
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investnment will be enough to keep nme running on the latest hardware, indefinitely . . . while also
providing you with a small conm ssion, of course." Thomas | aughed, wi thout malice. "You don't seem
to have researched your prospective client very thoroughly. You people usually have i muacul at e
intelligence-but I'mafraid you ve really missed the target with ne. I'min no danger of being
shut down. The hardware we're using, right now, isn't |eased fromanyone; it's wholly owned by a
foundation | set up before ny death. My estate is being nanaged to nmy conpl ete satisfaction.

have no problens-financial, |egal, peace of mnd-for you to solve. And the last thing in the world
| need is a cheap and nasty perpetuity fund. Your offer is useless to ne."

Paul Durham chose to display no sign of disappointnent. He said, "I'mnot talking about a
perpetuity fund. I'mnot selling any kind of financial service. WIl you give me a chance to
expl ai n?"

Thomas nodded affably. "Go ahead. I'mlistening.” Durhamhad flatly refused to state his business

i n advance, but Thonmas had decided to see hi manyway-anticipating a perverse satisfaction in
confirmng that the man's nysterious coyness hid nothing out of the ordinary. Thomas al nbst al ways
agreed to neet visitors from outside-even though experience had shown that nost were sinply
beggi ng for noney, one way or another. He believed that anyone willing to sl ow down their brain by
a factor of seventeen, solely for the privilege of talking to himface to face, deserved a hearing-
and he wasn't inmune to the intrinsic flattery of the process, the unequal sacrifice of tine.
There was nore to it, though, than flattery. Wen other Copies called on himin his office, or sat
besi de himat a boardroomtable, everyone was "present"” in exactly the same sense. However bizarre
the al gorithnic underpinnings of the encounter, it was a neeting of equals. No boundaries were
crossed.

A visitor, though, who could Iift and enpty a coffee cup, who could sign a docunment and shake your
hand- but who was, indisputably, |ying notionless on a couch in another
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(hi gher?) metaphysical plane-came charged with too many inplicit rem nders of the nature of things
to be faced with the sane equaninmty. Thomas valued that. He didn't want to grow conpl acent-or
worse. Visitors helped himto retain a clear sense of what he'd becone.

Durham said, "OF course |'m aware of your situation-you have one of the npbst secure arrangenents
I'"ve seen. |'ve read the incorporation docunments of the Soliton Foundation, and they're close to
wat ertight. Under present |egislation.”

Thomas | aughed heartily. "But you think you can do better? Soliton pays its nost senior |awers
almost a million a year;

you shoul d have got yourself sone forged qualifications and asked me to enploy you. Under present

| egi sl ati on! When the | aws change, believe ne, they' Il change for the better. | expect you know
that Soliton spends a small fortune | obbying for inprovenent-and it's not alone. The trend is in
one direction: there are nore Copies every year, and nost of them have de facto control over
virtually all of the wealth they owned when they were alive. I'mafraid your tinmng's atrocious if
you're planning on using scare tactics; | received a report |ast week predicting full human rights-
in Europe; at least-by the early sixties. Ten years isn't long for me to wait. |I've grown used to
the current slowdown factor; even if processor speeds inprove, | could easily choose to keep
living at the rate I'mliving now, for another six or seven subjective nonths, rather than pushing
all the things I'm |l ooking forward to-1ike European citizenship-further into the future."
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Durham s puppet inclined its head in a gesture of polite assent; Thomas had a sudden vision of a
second puppet-one Durhamtruly felt hinmself to be inhabiting-hunched over a control panel, hitting
a button on an etiquette sub-nenu. Was that paranoi d? But any sensible mendicant visitor would do
just that, conducting the nmeeting at a distance rather than exposing their true body | anguage to
scrutiny.

The visible puppet said, "Wy spend a fortune upgrading, for the sake of effectively slow ng down
progress? And | agree with you about the outlook for reformin the short term O course people
begrudge Copies their |ongevity, but
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the PR has been handl ed remarkably well. A few carefully chosen terminally ill children are
scanned and resurrected every year: better than a trip to Disney Wrld. There's discreet
sponsorship of a sitcom about working-class Copies, which makes the whol e idea | ess threatening.
The | egal status of Copies is being franed as a human rights issue, especially in Europe: Copies
are di sabl ed people, no nore. no less- really just a kind of radical anputee-and anyone who tal ks
about decadent rich inmortals getting their hands on all the wealth is shouted down as a neo- Nazi
"So you might well achieve citizenship in a decade. And if you're |lucky, the situation could be

stable for another twenty or thirty years after that. But... what's twenty or thirty years to you?
Do you honestly think that the status quo will be tolerated for ever?' ™

Thomas said, "OF course not-but I'Il tell you what would be "tolerated": scanning facilities, and
conmputing power, so cheap that everyone on the planet could be resurrected. Everyone who wanted
it. And when | say cheap, | nmean at a cost conparable to a dose of vaccine at the turn of the
century. lmagine that. Death could be eradicated-like smallpox or malaria. And |'mnot talking
about some solipsistic nightmare; by then, tel epresence robots will let Copies interact with the

physical world as fully as if they were human. G vilization wouldn't have deserted reality-just
transcended biology." 'That's a long, long way in the future." "Certainly. But don't accuse ne of
thinking in the short term"

"And in the neantine? The privileged class of Copies will grow |larger, nore powerful-and nore
threatening to the vast majority of people, who still won't be able to join them The costs will
come down, but not drastically-just enough to neet sone of the explosion in demand fromthe"
executive class, once they throw off their qualns, en masse. Even in secular Europe, there's a
deeply ingrained prejudice that says dying is the responsible, the noral thing to do. There's a
Death Ethic-and the first substantial segnent of the popul ation abandoning it will trigger a huge
backl ash. A snmal |
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enough elite of giga-rich Copies is accepted as a freak show

tycoons can get away with anything, they' re not expected to act |ike ordinary people. But just
wait until the nunbers go up by a factor of ten."

Thomas had heard it all before. "W may be unpopular for a while. | can live with that. But you
know, even now we're vilified far |ess than people who strive for organic hyper-Iongevity-

transpl ants, cellular rejuvenation, whatever- because at |east we're no | onger pushing up the cost
of health care, conpeting for the use of overburdened nedical facilities. Nor are we consuni ng
natural resources at anything like the rate we did when we were alive. If the technol ogy inproves
sufficiently, the environnental inpact of the wealthiest Copy could end up being | ess than that of
the nost ascetic living human. Who' Il have the high noral ground then? We'll be the nost
ecol ogi cal |y sound people on the planet."

Durham smi |l ed. The puppet. "Sure-and it could lead to sone nice ironies if it ever came true. But
even | ow environmental inpact mght not seemso saintly, when the sane conputing power could be
used to save tens of thousands of |ives through weather control."

"QOperation Butterfly has inconvenienced some of ny fellow Copies very slightly. And nyself not at
all."

"Operation Butterfly is only the beginning. Crisis nanagenent, for a tiny part of the planet.

| magi ne how much conputing power it would take to render sub-Sanarair Africa free fromdrought."
"Way should | inmgine that, when the nost nodest schemes are still unproven? And even if weat her
control turns out to be viable, nore superconputers can always be built. It doesn't have to be a
matter of Copies versus flood victins."

"There's a limted supply of conputing power right now, isn't there? O course it wll grow but

t he demand, from Copies, and for weather control, is alnost certain to grow faster. Long before we
get to your deathless Utopia, we'll hit a bottleneck-and | believe that will bring on a tine when
Copies are declared illegal. Wrldw de. If they've been granted human rights, those rights will be
taken away. Trusts and foundations
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will have their assets confiscated. Superconputers will be heavily policed. Scanners-and scan
files-will be destroyed. It nay be forty years before any of this happens-or it may be sooner
Ei t her way, you need to be prepared."

Thomas said nmildly, "If you're fishing for a job as a futurology consultant, |I'mafraid | already
enpl oy several -highly qualified-people who do nothing but investigate these trends. Ri ght now,
everything they tell ne gives nme reason to be optimstic-and even if they're wong, Soliton is
ready for a very w de range of contingencies."

"I'f your whole foundation is eviscerated, do you honestly believe it will be able to ensure that a
snhapshot of you is hidden away safely-and then resurrected after a hundred years or nore of socia
upheaval ? A vault full of ROM chips at the bottomof a mine shaft could end up taking a one-way
trip into geological tinme."

Thomas | aughed. "And a neteor could hit the planet tonorrow, w ping out this computer, all of ny

backups, your organic body ... anything and everything. Yes, there could be a revolution which
pulls the plug on my world. It's unlikely, but it's not inpossible. Or there could be a plague, or
an ecol ogi cal disaster, which kills billions of organic humans but |eaves all the Copies

unt ouched. There are no certainties for anyone."

"But Copi es have so nuch nore to | ose.”

Thomas was enphatic; this was part of his personal litany. "I've never m staken what | have-a very
good chance of a prol onged existence-for a guarantee of imortality."”

Durhamsaid flatly, "Quite right. You have no such thing. Wich is why I'"'mhere offering it to
you. "

Thomas regarded hi muneasily. Al though he'd had all the ravages of surgery edited out of his fina
scan file, he'd kept a scar on his right forearm a small menento of a youthful misadventure. He
stroked it, not quite absentm ndedly; conscious of the habit, conscious of the nenories that the
scar encoded-but practiced at refusing to allow those nenories to hold his gaze.

Finally, he said, "Ofering it how? What can you possibly
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do-for two million ecus-that Soliton can't do a thousand tines better?"

"I can run a second version of you, entirely out of harmis way. | can give you a kind of insurance-
agai nst an anti-Copy backlash ... or a neteor strike ... or whatever else mght go wong."

Thomas was nonentarily speechl ess. The subject wasn't entirely taboo, but he couldn't recal

anyone raising it quite so bluntly before. He recovered swiftly. "I have no wish to run a second
version, thank you. And ... what do you nean, "out of harm s way"? Were's your invul nerable

conmputer going to be? In orbit? Up where it would only take a pebbl e-sized neteor to destroy it,
i nstead of a boul der?"

"No, not in orbit. And if you don't want a second version, that's fine. You could sinply nove."
"Move where? Underground? To the bottom of the ocean? You don't even know where this office is
bei ng i npl emented, do you? What nakes you think you can offer a superior site- for such a
ridicul ous price-when you don't have the faintest idea how secure | am already?" Thomas was
growi ng di sappoi nted, and uncharacteristically irritable. "Stop naking these inflated clains, and
get to the point. Wat are you selling?"

Dur ham shook his head apol ogetically. "I can't tell you that. Not yet. If I tried to explainit,
out of the blue, it would make no sense. You have to do sonmething first. Sonething very sinple."
"Yes? And what's that?"

"You have to conduct a small experinent."

Thomas scowl ed. "What kind of experinent? Wy?"

And Durhamthe software puppet, the lifeless shell animated by a being from anot her plane-I ooked
himin the eye and said, "You have to |et me show you exactly what you are.”

42

3

(Rip, tie, cut toy man)
JUNE 2045

Paul -or the flesh-and-bl ood man whose nenories he'd inherited-had traced the history of Copies
back to the turn of the century, when researchers had begun to fine-tune the generic conputer
nmodel s used for surgical training and pharnacol ogy, transfornming theminto customn zed versions
able to predict the needs and problens of individual patients. Drug therapies were tried out in
advance on nodel s whi ch incorporated specific genetic and biochemcal traits, allow ng doses to be
optim zed and any idiosyncratic side-effects anticipated and avoi ded. El aborate operations were
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rehearsed and perfected in Virtual Reality, on software bodies with anatom cal details-down to the
finest capillaries-based on the flesh-and-bl ood patient's tonographic scans.

These early nodel s included a crude approxi mation of the brain, perfectly adequate for heart
surgery or immunot herapy- and even useful to a degree when dealing with gross cerebral injuries
and tumours-but worthless for exploring nore subtle neurol ogi cal problens.

I magi ng technol ogy steadily inmproved, though-and by 2020, it had reached the point where

i ndi vi dual neurons coul d be mapped, and the properties of individual synapses neasured, non-
invasively. Wth a conbination of scanners, every psychologically relevant detail of the brain
could be read fromthe living organ-and duplicated on a sufficiently powerful computer

At first, only isolated neural pathways were nodel ed: portions of the visual cortex of interest to
desi gners of machine vision, or sections of the |inbic systemwhose role had been in dispute.
These fragnentary neural nodels yiel ded val uabl e
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results, but a functionally conplete representation of the whol e organ-enbedded in a whol e body-
woul d have all owed the nost delicate feats of neurosurgery and psy-chophannacol ogy to be tested in
advance. For several years, though, no such nodel was built-in part, because of a scarcely

articul ated unease at the prospect of what it would nean. There were no fornmal barriers standing
in the way- governnent regulatory bodies and institutional ethics conmttees were concerned only
with human and ani mal wel fare, and no | aboratory had yet been fire-bonbed by activists for its

i nhumane treatnment of physiol ogical software-but still, someone had to be the first to break al

t he unspoken taboos.

Soneone had to nmake a hi gh-resol ution, whol e-brain Copy-and let it wake, and talk.

In 2024, John Vines, a Boston neurosurgeon, ran a fully conscious Copy of hinself in a crude
Virtual Reality. Taking slightly less than three hours of real tinme (pul se racing,
hyperventilating, stress hornones elevated), the first Copy's first words were: 'This is |like
being buried alive. |'ve changed nmy mnd. Get ne out of here."

Hi s original obligingly shut himdown-but then | ater repeated the denonstration several tines,

Wi thout variation, reasoning that it was, imnmpossible to cause additional distress by running
exactly the same sinulation nore than once.

When Vines went public, the prospects for advanci ng neurol ogi cal research didn't rate a nention
within twenty-four hours-despite the Copy's discouraging testinony-the headlines were all
imortality, nass migration into Virtual Reality, and the imm nent desertion of the physica

wor | d.

Paul was twenty-four years old at the tine, with no idea what to make of his life. H's father had
di ed the year before-leaving hima nodest business enpire, centered on a thriving retail chain

whi ch he had no interest in nanaging. He'd spent seven years traveling and studyi ng-science,

hi story and phil osophy-doi ng well enough at everything he tried, but unable to di scover anything
that kindled real intellectual passion. Wth no struggle for financial security ahead, he'd been
sinking quietly into a state ofbermused conpl acency.
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The news of John Vines's Copy blasted away his indifference. It was as if every dubi ous prom se
technol ogy had ever nade to transform human |life was about to be fulfilled, with a vengeance.
Longevity would only be the start of it; Copies could evolve in ways al nost inpossible for organic
bei ngs:

nmodi fying their nminds, redefining their goals, endlessly transmuting thensel ves. The possibilities
were intoxicating-even as the costs and drawbacks of the earliest versions sank in, even as the

i nevitabl e backl ash began. Paul was a child of the millennium he was ready to enbrace it all.

But the nore tine he spent contenpl ati ng what Vines had done, the nore bizarre the inplications
seened to be

The public debate the experinent had triggered was heated, but depressingly superficial. Decades-
ol d arguments raged again over just how nuch conputer prograns could ever have in common with
human bei ngs (psychol ogically, norally, nmetaphysically, information-theoretically . . . ) and even
whet her or not Copies could be "truly" intelligent, "truly" conscious. As nore workers repeated
Vines's result, their Copies soon passed the Turing test: no panel of experts quizzing a group of
Copi es and hunans-by del ayed video, to mask the tinme-rate difference-could tell which were which.
But sone phil osophers and psychol ogi sts continued to insist that this denonstrated nothing nore
than "simul ated consci ousness,' and that Copies were nerely prograns capable of faking a detail ed
inner life which didn't actually exist at all.

Supporters of the Strong Al Hypothesis insisted that consciousness was a property of certain

al gorithns-a result of information being processed in certain ways, regardl ess of what nachine, or
organ, was used to performthe task. A conputer nodel which manipul ated data about itself and its
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"surroundi ngs" in essentially the same way as an organic brain would have to possess essentially
the sane nental states. "Sinmulated consci ousness"” was as oxynoronic as "sinmulated addition.”
Opponents replied that when you nodel ed a hurricane, nobody got wet. Wen you nodel ed a fusion
power plant, no energy was produced. When you nodel ed di gestion and netabolism no nutrients were
consuned-no real digestion
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took place. So, when you nodel ed the human brain, why should you expect real thought to occur? A
comput er running a Copy night be able to generate pl ausible descriptions of human behavior in
hypot heti cal scenari os-and even appear to carry on a conversation, by correctly predicting what a
human woul d have done in the sane situation-but that hardly nade the nmachine itself conscious.
Paul had rapidly decided that this whole debate was a distraction. For any hunan, absol ute proof
of a Copy's sentience was inpossible. For any Copy, the truth was self-evident:

cogito ergo sum End of discussion

But for any human willing to grant Copies the same reasonabl e presunpti on of consci ousness that
they granted their fellow humans-and any Copy willing to reciprocate-the real point was this:
There were questions about the nature of this shared condition which the existence of Copies
illum nated nore starkly than anything which had cone before them Questions which needed to be
expl ored, before the human race could confidently begin to bequeath its culture, its nmenories, its
purpose and identity, to its successors.

Questions which only a Copy could answer.

Paul sat in his study, in his favorite arncthair (unconvinced that the texture of the surface had
been accurately reproduced), taking what confort he could fromthe undeni abl e absurdity of being
afraid to experinment on hinself further. He'd already "survived" the "transition" from fl esh-and-
bl ood human to conputerized physiol ogi cal nodel -the nost radical stage of the project, by far. In
conmparison, tinkering with a few of the nodel's paranmeters shoul d have seemed trivi al

Dur ham appeared on the terninal -which was otherwi se still dysfunctional. Paul was already
beginning to think of himas a bossy little djinn trapped inside the screen-rather than a vast,
omni potent deity striding the halls of Reality, pulling all the strings. The pitch of his voice
was enough to deflate any aura of power and grandeur
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Squeak. "Experinment one, trial zero. Baseline data. Tine resolution one nillisecond-system
standard. Just count to ten, at one-second intervals, as near as you can judge it. Okay?"

"I think I can nanage that." He'd planned all this hinmself, he didn't need step-by-step

i nstructions. Durhams image vani shed; during the experinments, there could be no cues fromrea
tinme.

Paul counted to ten. The djinn returned. Staring at the face on the screen, Paul realized that he
had no inclination to think of it as "his own." Perhaps that was a | egacy of distancing hinself
fromthe earlier Copies. O perhaps his nental inmage of hinself had never been nuch like his true
appear ance-and now, in defence of sanity, was noving even further away.

Squeak. "Ckay. Experinent one, trial nunber one. Tine resolution five mlliseconds. Are you
ready?" "Yes."

The djinn vani shed. Paul counted: "One. Two. Three. Four. Five. Six. Seven. Eight. N ne. Ten."
Squeak. "Anything to report?

"No. | nean, | can't help feeling slightly apprehensive, just knowi ng that you're screw ng around
with my ... infrastructure. But apart fromthat, nothing."

Durham s eyes no | onger glazed over while he was waiting for the speeded-up reply; either he'd
gai ned a degree of self-discipline, or-nore likely-he'd interposed some snart editing software to
conceal his boredom

Squeak. "Don't worry about apprehension. W're running a control, renenber?"

Paul woul d have preferred not to have been rem nded. He'd known that Durham nust have cl oned him
and woul d be feeding exactly the sanme sensoriumto both Copies-while only maki ng changes in the
nodel 's time resolution for one of them It was an essential part of the experinent-but he didn't
want to dwell on it. Athird self, shadow ng his thoughts, was too nuch to acknow edge on top of
everything el se.

Squeak. "Trial nunber two. Tine resolution ten milliseconds."

47

Paul counted. The easiest thing in the world, he thought, when you're made of flesh, when you're
made of matter, when the quarks and the el ectrons just do what cones naturally. Human bei ngs were
enbodi ed, ultimately, in fields of fundanental particles-incapable, surely, of being anything
other than thensel ves. Copies were enbodied in conputer nenories as vast sets of nunbers. Nunbers
whi ch certainly could be interpreted as describing a human body sitting in a room. . . but it was
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hard to see that nmeaning as intrinsic, as necessary, when tens of thousands of arbitrary choices
had been made about the way in which the nodel had been coded. Is this ny blood sugar here

or nmy testosterone level? Is this the firing rate of a notor neuron as | raise nmy right hand ..

or ? signal coming in fromny retina as | watch nyself doing it? Anybody given access to the raw
data, but unaware of the conventions, could spend a lifetinme sifting through the nunmbers without
deci pheri ng what any of it neant.

And yet no Copy buried in the data itself-ignorant of the details or not-could have the slightest
troubl e maki ng sense of it all in an instant.

Squeak. 'Trial nunber three. Tine resolution twenty mlliseconds.”

"One. Two. Three."

For time to pass for a Copy, the nunbers which defined it had to change from nonent to nonent.
Reconput ed over and over again, a Copy was a sequence of snapshots, franes of a novie-or franes of
conput er ani mati on.

But... when, exactly, did these snhapshots give rise to conscious thought? Wile they were being
conmputed? Or in the brief interludes when they sat in the conputer's nenory, unchangi ng, doing
not hi ng but representing one static instant of the Copy's |ife? Wien both stages were taking pl ace
a thousand times per subjective second, it hardly seemed to matter, but very soon-

Squeak. 'Trial nunber four. Tine resolution fifty milliseconds."

What am | ? The data? The process that generates it? The rel ationshi ps between the nunbers?
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Al'l of the above? "One hundred nmilliseconds.” "One. Two. Three."

Paul listened to his voice as he counted-as if half expecting to begin to notice the encroachnent
of silence, to start perceiving the gaps in hinself. "Two hundred mlliseconds."

Afifth of a second. "One. Two." WAs he strobing in and out of existence now, at five subjective
hertz? The crudest of celluloid novies had never flickered at this rate. "Three. Four." He waved
his hand in front of his face; the notion | ooked perfectly snooth, perfectly normal. And of course
it did; he wasn't watching fromthe outside. "Five. Six. Seven." A sudden, intense wave of nausea
passed through hi mbut he fought it down, and continued. "Eight. Nine. Ten."

The djinn reappeared and enitted a brief, solicitous squeak. "Wat's wong? Do you want to stop
for a while?

"No, I'mfine." Paul glanced around the innocent, sun-dappled room and |aughed. How woul d Dur ham
handle it if the control and the subject had just given two different replies? He tried to recall
his plans for such a contingency, but couldn't renenmber themand didn't much care. It wasn't his
probl em any nore.

Squeak. "Trial nunber seven. Tinme resolution five hundred mlliseconds."

Paul counted-and the truth was, he felt no different. Alittle uneasy, yes-but factoring out any
squeani shness, everything about his experience seenmed to renmain the sane. And that nmade sense, at
| east in the long run-because nothing was being onitted, in the long run. H's nodel -of-a-brain was
only being fully described at half-second (nbdel tine) intervals- but each description stil

i ncluded the results of everything that "woul d have happened” in between. Every hal f-second, his
brain was ending up in exactly the state it would have been in if nothing had been left out. "One
t housand nmilliseconds,"

But... what was going on, in between? The equations controlling the nodel were far too conplex to
solve in a single
49

step. In the process of calculating the solutions, vast arrays of partial results were being
generated and discarded along the way. In a sense, these partial results inplied-even if they
didn't directly represent-events taking place within the gaps between successive conpl ete
descriptions. And when the whol e nodel was arbitrary, who was to say that these inplied events,
buried a little nore deeply in the torrent of data, were any "less real" than those which were
directly described?

"Two thousand milliseconds."

"One. Two. Three. Four."

If he seemed to speak (and hear hinself speak) every nunber, it was because the effects of having
said "three" (and having heard hinself say it) were inplicit in the details of calculating how his
brain evolved fromthe tine when he'd just said "two" to the time when he'd just said "four."
"Five thousand mlliseconds."

"One. Two. Three. Four. Five."

Besi des, hearing words that he'd never "really" spoken wasn't nuch stranger than a Copy hearing
anything at all. Even the standard millisecond clock rate of this world was far too coarse to
resolve the full range of audible tones. Sound wasn't represented in the nodel by fluctuations in
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air pressure values-which couldn't change fast enough-but in terns of audio power spectra:
profiles of intensity versus frequency. Twenty kilohertz was just a nunber here, a |abel; nothing
could actually oscillate at that rate. Real ears anal yzed pressure waves into conmponents of
various pitch; Paul knew that his brain was being fed the preexisting power spectrum val ues
directly, plucked out of the nonexistent air by a crude patch in the nodel.

"Ten thousand milliseconds."

"One. Two. Three."

Ten seconds free-falling fromfrane to frane.

Fi ghting down vertigo, still counting steadily, Paul prodded the shallow cut he'd made in his
forearmwith the kitchen knife. It stung, convincingly. So where was this experience coning fronf
Once the ten seconds were up, his fully described brain would renenber all of this ... but that
didn't
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account for what was happeni ng now. Pain was nore than the nenory of pain. He struggled to inagine
the tangle of billions of intermediate cal cul ati ons, sonmehow "naki ng sense" of thenselves,

bridgi ng the gap.

And he wondered: \Wat woul d happen if sonmeone shutdown the conputer, just pulled the plug-right
now?

He didn't know what that neant, though. In any terns but his own, he didn't know when "right now'
was.

"Eight. Nine. Ten."

Squeak. "Paul -1'm seeing a slight blood pressure drop. Are you okay? How are you feeling?"

G ddy-but he said, "The sane as always." And if that wasn't quite true, no doubt the control had
told the same lie. Assum ng..

"Tell me-which was |? Control, or subject?"

Squeak. Durhamreplied, "I can't answer that-1'mstill speaking to both of you. 1'll tell you one
thing, though: the two of you are still identical. There were sone very small, transitory

di screpanci es, but they've died away conpletely now and whenever the two of you were in conparable
representations, all firing patterns of nore than a couple of neurons were the sane."

Paul grunted dismissively; he had no intention of letting Durham know how unsettling the
experiment had been. "Wat did you expect? Solve the sanme set of equations two different ways, and
of course you get the same results-give or take some minor differences in round-off errors along
the way. You nust. It's a mathematical certainty.”

Squeak. "Oh, | agree.” The djinn wote with one finger on the screen

(1+2) +3=1+(2+3)

Paul said, "So why bother with this stage at all? / know| wanted to be rigorous, | wanted to
establish solid foundations. But the truth is, it's a waste of our resources. Wiy not skip the

bl eedi ng obvi ous, and get on with the kind of experinment where ' the answer isn't a foregone
concl usi on?
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Squeak. Durham frowned reprovingly. "I didn't realize you' d grown so cynical so quickly. Al isn't
a branch of pure mathenatics; it's an enpirical science. Assunptions have to be tested. Confirmng
the so-called "obvious" isn't such a dishonourable thing, is it? And if it's all so
straightforward, why should you be afraid?"

"I"'mnot afraid: | just want to get it over with. But... go ahead. Prove whatever you think you
have to prove, and then we can nove on."
Squeak. "That's the plan. But | think we could both use a break now. |'Il enable your

communi cations-for incomng data only." He turned away, reached off-screen, and hit a few keys on
a second terninal

Then he turned back to the canmera, smling-and Paul knew exactly what he was going to say.

Squeak. "By the way, | just deleted one of you. | couldn't afford to keep you both running, when
all you're going to do is laze around.”

Paul sm | ed back at him although sonething inside himwas scream ng. "Which one did you

t er m nat e?"

Squeak. "What difference does it nmake? | told you, they were identical. And you're still here,
aren't you? \Whoever you are. \Wichever you were."

Three weeks had passed outside since the day of the scan, but it didn't take Paul long to catch up
with the state of the world;

nost of the fine details had been rendered irrel evant by subsequent events, and nuch of the ebb
and flow had sinply canceled itself out. Israel and Pal estine had cone close to war again, over

al l eged water treaty violations on both sides-but a joint peace rally had brought nore than a
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nmllion people onto the glassy plain that used to be Jerusalem and the two governnents had been
forced to back down. Former US President Martin Sandover was still fighting extradition to Pal au,
to face charges arising fromhis role in the bloody coup d etat of thirty-five; the Suprenme Court
had finally reversed a | ong-standing ruling which had granted himimunity from
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all foreign laws, and for a day or two things had | ooked pronising-but then his |Iegal team had

di scovered a whol e new set of delaying tactics. In Canberra, another |eadership challenge had cone
and gone, with the Prime Mnister remnaining undeposed. In a week-old report, one journalist
described this, straight-faced, as "high drama." Paul thought: / guess you had to be there.
Inflation had fallen by half a percentage point; unenploynment had risen by the sanme anount.

Paul scanned the old news reports rapidly, skimmng over articles and fast-forwardi ng scenes which
he felt sure he woul d have studi ed scrupul ously, had they been fresh. He felt a curious sense of
resentnment, at having "missed" so nuch-it was all there in front of him now but that wasn't the
same at all.

And yet, he wondered, shouldn't he be relieved that he hadn't wasted his tinme on so nuch ephenera
detail ? The very fact that he was now |l ess than enthralled only proved how little of it had really
mattered, in the long run

Then again, what di d? People didn't inhabit geological tinme. People inhabited hours and days; they
had to care about things on that tine scale.

Peopl e.

Paul plugged into real-tine TV, and watched an epi sode of The Unclear Fam ly flash by in I ess than
two m nutes, the soundtrack an i nconprehensible squeal. A gane show. A war novie. The evening
news. It was as if he was in deep space, rushing back toward the Earth through a sea of Doppler-
shifted broadcasts. The inmage was strangely conforting; M situation wasn't so bizarre, after all

i f flesh-and-bl ood humans could find thenselves in much the sanme relationship with the world as he
di d. Nobody would claimthat the Doppler shift could rob soneone of their hunmanity.

Dusk fell over the recorded city. He ate a microwaved soya protein stewwondering if there was any
good reason, noral or otherwise, to continue to be a vegetarian

He listened to nusic until long after midnight. Tsang Chao, Mchael Nynman, Philip dass. It nade
no di fference thateach note "really" |asted seventeen tinmes as long as it should have, or that the
audio ROM sitting in the player "really" possessed
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no mcrostructure, or that the "sound" itself was being feduto his nodel -of-a-brain by a
conmput eri zed sl eight-of-hand-ftat bore no resenblance to the ordinary process of hearing. The
climax of dass's Mshima still seized himlike a grappling hook through the heart.

And if the conputations behind all this had been performed over nillennia, by people flicking
abacus beads, would he have felt exactly the same?

It was outrageous to admit it-but the answer had to be yes. He lay in bed, wondering: Do | stil
want to wake fromthis dreanf

The question renai ned academni c, though; he still had no choice.
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(Remit not paucity)
Novenber 2050

Maria had arranged to neet Aden at the Nadir, an Oxford Street nightclub where he sonetines played
and often went to wite. He could usually get themboth in for free, and the door-an intimdating,
airlock-1ike contraption of ribbed black anodi zed steel -1et her pass unchallenged after a brief
security scan. Maria had once had a nightmare in which she'd been trapped in that chanber, a knife
i nexplicably strapped to her right boot-and, worse, her credit rating cancel ed. The thing had
digested her like an insect in a Venus flytrap, while Aden stood on stage, singing one of Ms cut-
up | ove songs.

I nside, the place was crowded for a Thursday night, and poorly lit as always; she finally spotted
Aden sitting at a table near a side wall, listening to one of the bands and jotting down nusic,
his face catching the glow of his notepad. So far as Maria could tell, he never seened to be
unduly influenced by anything he listened to while conposing, but he claimed to be unable to work
in silence, and preferred live performances for inspiration-or catalysis, or whatever it was.

She touched himon the shoul der. He | ooked up, took off his headset, and stood to kiss her. He
tasted of orange juice.
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He gestured with the headset. "You should listen. Crooked Buddhi st Lawyers on Crack. They're quite

good. "
Maria glanced at the stage, although there was no way of telling who he neant. A dozen perfornmers-
four bands in all- stood enclosed in individual soundproof plastic cylinders. Mst of the patrons

were tuned in, wearing headsets to pick up one band's sound, and liquid crystal shades, flickering
in synch with one group of cylinders, to render the other bands invisible. A
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few people were chatting quietly-and of the rooms five possible soundtracks, Maria decided that
this tranquil near-silence best suited her nood. Besides, she never nuch |iked using nerve current
i nducers; although physically unable to damage the eardruns (sparing the managenent any risk of
litigation), they always seened to | eave her ears-or her auditory pathways-ringing, regardl ess of
the volunme setting she chose

"Maybe later."

She sat beside Aden, and felt himtense slightly when their shoul ders brushed, then force hinself
to relax. O maybe not. Oten when she thought she was readi ng his body | anguage, she was naki ng
signals out of noise. She said, "I got sone junk mail today that |ooked just |ike you."

"How flattering. | think. Wat was it selling?"

"The Church of the God Who Makes No Difference."”

He | aughed. "Every time | hear that, | think: they've got to change the nane. A God which rmakes no
difference doesn't rate the definite article or the pronoun 'who.""

“I''ll rerun the program and the two of you can fight it out.”

"No thanks." He took a sip of his drink. "Any non-junk mail? Any contracts?"

"No. "

"So ... another day of term nal boredon®"

"Mostly." Maria hesitated. Aden usually only pressed her for news when he had sonmething to
announce hi nsel f-and she was curious to find out what it was. But he vol unteered nothing, so she
went on to describe her encounter with Operation Butterfly.

Aden said, "I renenber hearing something about that. But | thought it was decades away."

"The real thing probably is, but the simulations have definitely started. In a big way."

He | ooked pai ned. "Weather control? Who do they think they're kidding?"

Maria suppressed her irritation. "The theory must ook prom sing, or they wouldn't have taken it

this far. Nobody spends a few million dollars an hour on superconputer tinme w thout a good chance
of a payoff."”
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Aden snickered. "Ch yes they do. And it's usually called Qperation sonething-or-other. Renenber
Operation Radi ant Way?"

"Yes, | remenber."”

"They were going to seed the upper atnosphere w th nanomachi nes which could nonitor the

t enper at ur e- and supposedly do somet hing about it."

"Manuf acture particles which reflected certain wavel engths of solar radiation-and then di sassenbl e
them as required.”

"I'n other words, cover the planet with a giant thernostatic bl anket."

"What's so terrible about that?"

"You nean, apart fromthe sheer technocratic hubris? And apart fromthe fact that rel easing any
kind of replicator into the environnent is-still, thankfully-illegal? It wouldn 't have worked.
There were conplications nobody had predicted-unstable mxing of air layers, wasn't it?-which
woul d have counteracted nost of the effect."

Maria said, "Exactly. But how woul d anyone have known that, if they hadn't run a proper

si nul ati on?"

"Conmon sense. This whole idea of throwing technol ogy at problens created by technol ogy ..
Maria felt her patience desert her. "Wat would you rather do? Be hunble in the presence of
nature, and hope you'll be rewarded for it? You think Mother Gala is going to forgive us, and put
everything right--just as soon as we throw away our w cked conputers and pronise to stop trying to
fix things ourselves?" Should have nade that "Nanny Gaia."

Aden scow ed. "No-but the only way to "fix things" is to have |l ess inpact on the planet, not nore.
I nstead of thinking up these grandi ose schenes to bl udgeon everything into shape, we have to back
off, leave it alone, give it a chance to heal."

Maria was benused. "It's too late for that. If that had started a hundred years ago . . . fine.
Everything m ght have turned out differently. But it's not enough any nore; too nuch danmge has

al ready been done. Tip-toeing through the debris, hoping all the systens we've fucked up will

magi cal ly restore thensel ves-and tip-toeing twice as carefully every tine the
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popul ati on doubl es-just won't work. The whol e pl anetary ecosystemis as much of an artifact, now,
as ... acity's mcroclimte. Believe nme, | wish that wasn't the case, but it is-and now t hat

we' ve created an artificial world, intentionally or not, we'd better leamto control it. Because
if we stand back and leave it all to chance, it's just going to collapse around us in sone random

fashion that isn't likely to be any better than our worst well-intentioned m stakes."
Aden was horrified. "An artificial world? You honestly believe that?"
"Yes. "

"Only because you spend so nuch time in Virtual Reality you don't know the difference anynore."”
Maria was indignant. "I hardly ever-" Then she stopped herself, realizing that he nmeant the

Aut overse. She'd long ago given up trying to drumthe distinction into his head.

Aden said, "lI'msorry. That was a cheap shot." He nade a gesture of retraction, a wave of the hand
nore inpatient than apol ogetic. "Look, forget all this depressing ecoshit. |'ve got sone good
news, for a change. W're going to Seoul ."

Maria | aughed. "Are we? Wy?"

"I've been offered a job. University Misic Departnent.”

She | ooked at himsharply. "Thanks for telling me you'd applied."

He shrugged it off lightly. "I didn't want to get your hopes up. Or mine. | only heard this
afternoon; | can still hardly believe it. Conposer-in-residence, for a year; a couple of hours a
week teaching, the rest of the time | can do what | like: witing, perforning, producing,

what ever. And they throw in free accommodati on. For two."

"Just... hold it. A few hours' teaching? Then why do you have to go there in person?”

"They want ne, physically. It's a prestige thing. Every M ckey Muse university can plug into the
networks and bring in a dozen lecturers fromaround the world-"

"That's not M ckey Mouse, it's efficient.”

"Cheap and efficient. This place doesn't want to be cheap. They want a piece of exotic cultura
decoration. Stop |aughing.
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Australia is flavor of the nonth in Seoul; it only happens once every twenty years, so we'd better
take advantage of it. And they want a conposer-in-residence. In residence."

Maria sat back and digested it.

Aden said, "I don't know about you, but | have a lot of trouble imagining us ever being able to
afford to spend a year in Korea, any other way."

"And you' ve said yes?"

"I said maybe. | said probably."

"Accommpdation for two. What am | supposed to do while you' re being exotic and decorative?"

"What ever you like. Anything you do here, you could do just as easily there. You're the one who
keeps telling me how you're plugged into the world, you're a node in a |ogical data space, your
physical location is entirely irrelevant...”

"Yes, and the whole point of that is not having to nove. | like it where | am"

"That shoebox."

"A canpus apartnent in Seoul won't be much bigger."

"We'll go out! It's an exciting city-there's a whole cultural renai ssance going on there, it's not
just the music scene. And who knows? You might find some exciting project to work on. Not
everything gets broadcast over the nets."

That was true enough. Korea had full nenbership of ASEAN, as opposed to Australia' s probationary
status; if she'd been living in Seoul at the right tinme, if she'd had the right contacts, she

m ght have ended up part of Qperation Butterfly. And even if that was w shful thinking-the right
contacts probably took a decade to make--she could hardly do worse than she'd been doing in
Sydney.

Maria fell silent. It was good news, a rare opportunity for both of them but she still couldn't
under stand why he was unloading it on her out of the blue. He should have told her everythi ng when
he'd applied, however poorly he'd rated his chances.

She glanced at the stage, at the twel ve sweating nusicians playing their hearts out, then | ooked
away. There was sonething di sconcertingly voyeuristic about watching them
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wi t hout tuning in: not just the sight of themenoting in silence, but also the realization that
none of the bands could see each other, despite the fact that she could see themall.

Aden said, "There's no rush to nake up your mnd. The acadenic year starts on January ninth. Two
nmont hs away. "

"Wn't they need to know, |ong before then?"
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"They'll need to know by Monday if |'ve accepted the job-bat | don't think the accommodation will
be a big deal. | nmean, if | end up alone in an apartnment for two, it'll hardly be the end of the
world.” He | ooked at her innocently, as if daring her to give the tinme and place he' d ever

promi sed to turn down a chance like this, just because she didn't want to cone along for the ride.
Maria said, "No, of course not. How stupid of ne."

Home, Maria couldn't resist logging on to the QPS Exchange, just to find out what was goi ng on
Operation Butterfly had vani shed fromthe market. Omwmiaveritas, her know edge m ner, had picked up
no news reports of a typhoon in the region; perhaps the predicted one had failed to eventuate-or
perhaps it was yet to appear, but the simulations had already given their verdict. It was strange
to think that it could all be over before the stormwas a reality . . . but then, by the tine
anyt hi ng newsworthy happened, the actual neteorol ogical data woul d- hopefully-bear no rel ationship
at all to what woul d have happened if the weather control rigs had been in use. The only real -
worl d data needed for the sinulations was the comon starting point, a snapshot of the planet's
weat her the nonent before interventi on would have begun

The QPS rate was still about fifty percent higher than normal, as ordinary users jostled to get
their del ayed work done. Maria hesitated; she felt |ike she needed cheering up, but running the
Aut overse now woul d be stupid; it would make far nore sense to wait until norning.

She | ogged on to the JSN, slipped on her gloves, activated the workspace. An icon of a nman

tripping on a banana skin, frozen in nid-fall, represented the snapshot of her interrupted task.
She prodded it, and the Petri dishes reappeared in front
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of her instantly, the A lanberti feeding, dividing and dying, as if the past fifteen hours had
never happened.

She coul d have asked Aden to his face: Do you want to go to Seoul alone? Do you want a year away
fromnme? If that's it, why don't you just say so? But he would have denied it, whether or not it
was the truth. And she wouldn't have believed him whether or not he was lying. Wy ask the
question, if the answer told you nothing?

And it hardly seenmed to matter, now. Seoul or Sydney, welcome or not. She could reach this place
from anywher e- geographically or enptionally. She stared into the workspace, ran a gloved finger
around the rimof one of the Petri dishes, and declainmed nockingly, "My name is Maria, and | am an
Aut overse addict."

As she watched, the culture in the dish she'd touched faded from nmuddy blue to pure brown, and
then began to turn transparent, as the view ng software ceased cl assifying dead A. |anberti as
anyt hi ng nore than chance arrangenents of organic nol ecul es.

As the brown nass di ssolved, though, Maria noticed sonething she'd nissed.

A tiny speck of electric blue.

She zooned in on it, refusing to |l eap to conclusions. The speck was a snmall cluster of surviving
bacteria, growing slowy-but that didn't prove anything. Some strains always |asted |onger than
others; in the npst pedantic sense, there was always a degree of "natural selection" taking place-
but the honor of being the last of the dinosaurs wasn't the kind of evolutionary triunph she was

| ooki ng for.
She summoned up a hi stogram showi ng the preval ence of different fornms of the epinmerase enzynes,
the tools she'd been pinning her hopes on to turn nutose back into nutrose . . . but there was

not hi ng out of the ordinary, just the usual scatter of short-lived, unsuccessful nutations. No
hint of howthis strain was different fromall of its extinct cousins.

So why was it doing so well?

Maria "tagged" a portion of the mutose nolecules in the culture nmedium assigning nultiple clones
of Maxwel |'s Denon
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to track their nmoverments and render themvisible . . . the Autoverse equivalent of the real-world
bi ochemi st's techni que of radioactive | abeling-along with sonething |ike nuclear magnetic
resonance, since the denons woul d signal any chem cal changes, as well as indicating position. She
zooned in on one surviving A lanberti, rendered neutral gray now, and watched a swarm of
phosphorescent green pinpricks pass through the cell wall and jostle around the protoplasmin the
sway of Browni an notion.

One by one, a fraction of the tags changed fromgreen to red, marking passage through the first
stage of the netabolic pathway: the attachnment of an energy-rich cluster of atonms-nore or less the
Aut over se equi val ent of a phosphate group. But there was nothing newin that; for the first three
stages of the process, the enzynes which worked with nutrose woul d squander energy on the inpostor
as if it were the real thing.

Strictly speaking, these red specks weren't mutose any nore, but Maria had instructed the denons
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to turn an unmi stakable violet, not only in the presence of nutrose itself, but also if the

mol ecul es under scrutiny were rehabilitated at a | ater stage--salvaged in nid-digestion. Wth the
epi nerase enzynmes unchanged, she doubted that this was happening . . . but the bacteria were
thriving, sonehow.

The red-tagged nol ecul es wandered the cell at random part-digested mxed with raw
indiscrimnately. Neat process diagranms of netabolismthe real-world Enbden- Meyer hof pathway, or
the Autoverse's Lanbert pathway-al ways gave the inpression of sone orderly nol ecul ar conveyor
belt, but the truth was, life in either system was powered by nothing at the deepest |evel but a
sequence of chance colli sions.

A fewred tags turned orange. Stage two: an enzyne tightening the nolecule's hexagonal ring into a
pentagon, transform ng the spare vertex into a protruding cluster, nore exposed and reactive than
before. ¢« Still nothing new. And still no hint of violet.

Not hi ng further seemed to happen for so long that Maria glanced at her watch and said "d obe,"” to
see if sone mmjor population center had just come on-line for the day-but the
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authentic Earth-from space view showed dawn well into the Pacific. California would have been busy
since before she'd arrived hone.
A few orange tags turned yellow. Stage three of the Lanbert pathway, |ike stage one, consisted of

bondi ng an energy-rich group of atonms to the sugar. Wth nutrose, there was a payoff for this,
eventually, with twice as nany of the nol ecul es which supplied the energy ending up "recharged" as
had been "drained." Stage four, though-the cleaving of the ring into two smaller fragnents-was the
poi nt where mutose gunmmed up the works irretrievably ..

Except that one yellow speck had just split into twd, before her eyes .. . and both new tags were
col ored violet.

Maria, startled, lost track of the evidence. Then she caught sight of the sanme thing happening
again. And then a third tine.

It took her a minute to think it through, and understand what this nmeant. The bacterium wasn't
reversing the change she'd nmade to the sugar, converting nutose back into nutrose-or doing the
same to sone part-digested netabolite. Instead, it nust have nodified the enzyme which broke the
ring, comng up with a version which worked directly on the netabolite of nutose.

Maria froze the action, zooned in, and watched a nol ecul ar-scale replay. The enzyme in question
was constructed of thousands of atoms; it was inpossible to spot the difference at a gl ance- but
there was no doubt about what it was doing. The two-atom bl ue-red spi ke she'd repositioned on the
sugar was never shifted back into its "proper" place; instead, the enzyne now accombdat ed t he

al tered geonetry perfectly.

She summoned up old and new versions of the enzynme, highlighted the regions where the tertiary
structure was different, and probed themw th her fingertips-confirmng, palpably, that the cavity
in the giant nolecule where the reaction took place had changed shape.

And once the ring was cleaved? The fragnents were the sane, whether the original sugar had been
nutrose or nutose. The rest of the Lanbert pathway went on as if nothing had changed.
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Maria was elated, and a little dazed. People had been trying to achi eve a spontaneous adaptation
like this for sixteen years. She didn't even know why she'd finally succeeded; for five years
she'd been tinkering with the bacterium s error correction nechanisns, trying to force A |anberti
to nutate, not nore rapidly, but nore randomy. Every tine, she'd ended up with a strain which-
like Lanbert's original, like those of other workers-suffered the same handful of predictable,
usel ess nutations again and again . . . alnost as if something deep in the clockwork of the

Aut overse itself ruled out the exuberant diversity which came so effortlessly to real-world

bi ol ogy. Calvin and others had suggested that, because Autoverse physics onmtted the deep

i ndet erm nacy of real-worid quantum nechani cs-because it |acked this vital inflow of "true
unpredictability"-the sane richness of phenonena could never be expected, at any |evel

But that had al ways been absurd-and now she'd proved it was absurd.

For a nonent she thought of phoning Aden, or Francesca-but Aden woul dn't understand enough to do
nmore than nod politely, and her nother didn't deserve to be woken at this hour

She got up and paced the tiny bedroomfor a while, too excited to remain still. She'd upload a
letter to Autoverse Review (total subscription, seventy-three), with the genone of the strain
she'd started out with appended as a footnote, so everyone else could try the experinent..

She sat down and began conposing the |letter-popping up a word processor in the foreground of the
wor kspace-then deci ded that was premature; there was still a lot nore to be done to formthe basis
of even a brief report.

She cloned a small colony of the nmutose-eauag strain, and watched it grow steadily in a culture of

file:/lIF|/rah/Greg%20Egan/Egan,%20Greg%20-%20Permutation%20City.txt (26 of 100) [1/23/03 12:30:58 PM]



file:/I/F|/rah/Greg%20Egan/Egan,%20Greg%20-%20Permutati on%20City.txt

pure nutose. No surprise, but it was still worth doing.

Then she did the same, with pure nutrose, and the colony, of course, died out at once. The
original ring-cleaving enzyne had been lost; the original roles of nutrose and nutose as food and
poi son had been swapped.
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Maria pondered this. A lanberti had adapted-but not in the way she'd expected. Wiy hadn't it
found a nmeans of consuming both sugars, instead of exchanging one kind of exclusive reliance for
another? It would have been a far better strategy. It was what a real -world bacteriumwould have
done.

She brooded over the question for a while-then started | aughing. Sixteen years, people had been
hunting for a single, convincing exanple of natural selection in the Autoverse- and here she was
worrying that it wasn't the best of all possible adaptations. Evolution was a random wal k across a
nmnefield, not a preordained trajectory, onward and upward toward "perfection.” A |anberti had
stunmbl ed on a successful way to turn poison into food. It was tough luck if the corollary was:

Vi ce versa

Maria ran a dozen nore experinents. She lost all track of time; when dawn cane, the software
brightened the inages in front of her, keeping the daylight fromwashing themout. It was only
when her concentration faltered, and she | ooked around the room that she realized howlate it
was.

She started again on the letter. After three drafts of the first paragraph-all eliciting the sanme
response fromCanel's Eye: You 'Il hate this when you reread it later. Trust ne.-she finally
admtted to herself that she was wasted. She shut down everything and crawl ed i nto bed.

She lay there awhile in a stupor, burying her face in the pillow, waiting for the ghost inmges of
Petri dishes and enzynes to fade. Five years ago, she could have worked all night, and suffered
not hi ng worse than a fit of yawning in the niddle of the afternoon. Now, she felt |ike she'd been
hit by a train- and she knew she'd be a weck for days. Thirty-one is old, old, old.

Her head throbbed, her whole body ached. She didn't care. Al the tinme and noney she'd squandered
on the Autoverse was worth it, now. Every nonment she'd spent there had been vindi cat ed.

Yeah? She rolled onto her back and opened her eyes. Wat, exactly, had changed? It was stil
not hi ng but a sel f-indul gent
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hobby, an el aborate conmputer game. She'd be fanmpus with seventy-two other anal-retentive Autoverse
freaks. How many bills would that pay? How many typhoons would it neutralize?

She wrapped her head in the pillow, feeling crippled, stupid, hopel ess-and defiantly happy-unti
her |inbs went nunb, her nmouth went dry, and the room seened to rock her to sleep

66

5
(Remit not paucity)
Novenber 2050

Peer anchored the soles of both feet and the pal mof one hand firmy against the glass, and rested
for a while. He tipped his head back to take in, one nore tinme, the silver wall of the skyscraper
stretching to infinity above him Cotton-wool clouds drifted by, higher than any part of the

bui | di ng-even though the building went on forever

He freed his right foot, reanchored it higher up the wall, then turned and | ooked down at the neat
grid of the city bel ow, surrounded by suburbs as orderly as ploughed fields. The foreshortened
countrysi de beyond fornmed a green-brown rimto the hem spherical bow of the Earth; a bl ue-hazed
hori zon bisected the view precisely. The features of the | andscape, |ike the clouds, were
"infinitely large,"” and "infinitely distant"; a finite city, however grand, would have shrunk to
invisibility, like the base of the skyscraper. The distance was nore than a trick of perspective,

t hough; Peer knew he coul d keep on approaching the ground for as long as he |iked, w thout ever
reaching it. Hours, day, centuries.

He coul dn't renenber begi nning the descent, although he understood clearly-cloud-know edge, cloud-
menori es-the sense in which there was a begi nning, and the sense in which there was none. Hs
nmenori es of the skyscraper, like his view of it, seemed to converge toward a vani shing point;

| ooki ng back fromthe present nonent, all he could recall was the act of descending, punctuated by
rest. And although his m nd had wandered, he'd never |ost consciousness; his past seened to
stretch back seam essly, forever-yet he could hold it all in his finite gaze, thanks to sone | aw
of mental perspective, some cal cul us
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of menmory limting the sum of ever dimnishing contributions to his state of mnd fromever nore
di stant nmonments in the past. But he had his cloud-nenories, too; nmenories frombefore the descent.
He couldn't join themto the present, but they existed nonethel ess, a backdrop infornng
everything el se. He knew exactly who he'd been, and what he'd done, in that time before the tine
he now i nhabit ed.

Peer had been exhausted when he'd stopped, but after a mnute's rest he felt, literally, as
energetic and enthusiastic as ever. Back in cloud-time, preparing hinself, he'd edited out any
need or desire for food, drink, sleep, sex, companionship, or even a change of scenery, and he'd
preprogramed his exosel f-the sophisticated, but nonconscious, supervisory software which could
reach into the nodel of his brain and body and fine-tune any part of it as required-to ensure that
these conditions remai ned true. He resuned the descent gladly, a happy Sisyphus. Mking his way
down the smooth nirrored face of the skyscraper was, still, the purest joy he could inagine: the
warnt h of the sun reflecting back on him the sharp cool gusts of wind, the faint creak of stee
and concrete. Adrenaline and tranquility. The cycle of exertion and perfect recovery. Perpetua
nmoti on. Touching infinity.

The building, the Earth, the sky, and his body vani shed. Stripped down to vision and hearing. Peer
found hi msel f observing his Bunker: a cluster of display screens floating in a black void. Kate
was on one screen; two-di nensional, black-and-white, nothing but her |ips noving.

She said, "You set your threshold pretty damm high. You'd be hearing about this a decade later if
I hadn't called you in."

Peer grunted-disconcerted for a nonent by the lack of tactile feedback fromthe conventiona
organs of speech-and gl anced, by way of eye-novenent-intention, at the screen beside her, a graph
of the recent history of Bunker tine versus real tine.

bserving the Bunker-"being in it" woul d have been an Overstatenent-was the nost conputing-
efficient state a Copy could adopt, short of |osing consciousness. Peer's body "as no | onger being
simulated at all; the essential parts of his
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nodel - of -a-brai n had been mapped into an abstract neural network, a collection of idealized
digital gates with no pretensions to physiological verisinmlitude. He didn't enter this state very
often, but Bunker tinme was still a useful standard as a basis for conparisons. At best-on the rare
occasi ons when demand sl ackened, and he shared a processor cluster with only two or three other
users-his Bunker-tine sl owdown factor dropped to about thirty. At worst? Up until a few mnutes
ago, the worst had been happening: a section of the graph was perfectly flat. For nore than ten
hours of real tine, he hadn't been conputed at all

Kate said, "Operation Butterfly. Weather control simulations. The fuckers bought up everything."
She sounded shaken and angry. Peer said calmy, "No great |oss. Solipsist Nation means naking your
own world, on your own ternms. Whatever the risks. Real tinme doesn't matter. Let them give us one
conmput ati on per year. Wiat would it change? Nothing." He glanced at another display, and realized
that he'd only been in the skyscraper nodel for seven subjective mnutes. The fal se nenories had
meshed perfectly; he would never have believed it had been so short a time. Pre-conputing the
menori es had taken tine, of course-but far less than it would have taken to accunul ate the same

ef fect by conventional experience.

Kate said, "You're wong. You don't-" "Let themrun one nonent of nodel time for one Copy on every
processor cluster, the day it's comm ssioned-and then dedicate it entirely to other users. Each
Copy would thread its way from machine to machine, with a slowdown of a fewbillion . .. and it
woul dn't matter. The manufacturers could run us all for free-turn it into a kind of ritual, a

bl essing of the hardware by the spirits of the dead. Then we could abolish all the trust funds,
and stop worryi ng about noney altogether. The cheaper we are, the |l ess vulnerable we are."

"That's only half the truth. The nore we're marginalized, the nore we're at risk."

Peer tried to sigh; the sound that energed was pl ausi bl e enough, but the |lack of sensation was
annoyi ng.
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"I's there any reason to stay in energency node? |Is there sone snap decision |'mgoing to have to
make? Are there nissiles heading for-" He checked a display. "-Dallas?" Dallas? The US dollar nust
have fallen sharply against the yen.

Kate said nothing, so Peer glanced at icons for a body and a room and willed themto be active.
Hi s di senbodi ed consci ousness, and the floating screens of the Bunker, fleshed out into a young
man, barefoot in blue jeans and a T-shirt, sitting in a wi ndow ess control roomwhat night have
been the operations center for a nmedi umsized office building.

The body's physiol ogical state continued directly fromits last noments on the wall of the
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skyscraper-and it felt good:
| oose-1inbed, invigorated. Peer recorded a snapshot, so he could get the feeling back again at

will. He |l ooked at Kate inploringly; she relented and joined him vanishing fromthe screen and
appearing on a chair beside him
She said, "I am Solipsist Nation. Wiat happens outside doesn't matter to ne . . . but we stil

need certain guarantees, certain mninmum standards."

Peer | aughed. "So what are you going to do? Becone a | obbyist now? Spend all your time petitioning
Brussel s and Geneva? "Human rights" are for people who want to play at being human. | know who |
am | amnot human." He plunged Ms fist into his chest, effortlessly penetrating shirt, skin and
ribs, and tore his heart out. He felt the parting of his flesh, and the aftermath-but although
aspects of the pain were "realistic," preprogrammed barriers kept it isolated within his brain, a
perception w thout any enotional, or even netabolic, consequences. And his heart kept beating in
bis hand as if nothing had happened; the bl ood passed strai ght between the ragged ends of each
broken artery, ignoring the "intervening di stance."”

Kate said, "Blink and ten hours are gone. That's no disaster-but where is it headi ng? State-of-
energency decrees, nationalizing all the conputing power in Tokyo for weather control ?"

"Tokyo?"
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"Some model s show Greenhouse Typhoons reaching the Japanese islands in the next thirty years."
"Fuck Tokyo. We're in Dallas.”

"Not any nore." She pointed to the status display; exchange-rate fluctuations, and the hunt for
the cheapest QPS, had flung them back across the Pacific. "Not that it natters. There are pl ans
for the culf of Mexico, too."

Peer put his heart on the floor and shrugged, then groped around in his chest cavity in search of
other organs. He finally settled on a handful of lung. Tomfree, the pink tissue continued to
expand and contract in time with his breathing; functionally, it was still inside his rib cage.
"Start |ooking for security, and you end up controlled by the demands of the old world. Are you
Sol i psi st Nation, or not?"

Kate eyed his bl oodl ess wound, and said quietly, "Solipsist Nation doesn't nean dyi ng of
stupidity. You take your body apart, and you think it proves you're invul nerable? You plant a few
f orced- perspective nmenories, and you think you've already lived forever? | don't want sonme cheap
illusion of immrtality. | want the real thing."

Peer frowned, and started paying attention to her |atest choice of body. It was still recognizably
"Kate"-al beit the nost severe variation on the thenme he'd seen. Short-haired, sharp-boned, with
piercing gray eyes; |leaner than ever, plainly dressed in |oose-fitting white. She | ooked ascetic,
functional, determn ned.

She sai d-nock-casually, as if changing the subject- "Interesting news: there's a man-a visitor-
approaching the richest Copies, selling prime real estate for second versions at a | udicrous
rate." "How rmuch?" 'Two million ecus.” "What-per nonth?" "No. Forever." Peer snorted. "It's a
con."

"And outside, he's been contracting programers, designers, architects. Conm ssioni ng-and payi ng
for-work that will need at |east a few dozen processor clusters to run on."
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"Good move. That mght actually persuade a few of the doddering old farts that he can deliver what
he's pronising. Not many, though. Who's going to pay w thout getting the hardware on-line and
runni ng performance tests? How s he going to fake that? He can show them sinul ati ons of gl ossy
machi nes, but if the things aren't real, they won't crunch. End of scam"”

"Sanderson has paid. Repetto has paid. The last word | had was he'd tal ked to Ri enmann.”

"I don't believe any of this. They all have their own hardware-why woul d t hey bot her?"

"They all have a high profile. People know that they have their own hardware. If things get ugly,
it can be confiscated. Whereas this man, Paul Durham is nobody. He's a broker for soneone el se,
obvi ousl y-but whoever it is, they're acting like they have access to nore conputi ng power than
Fujitsu, at about a thousandth of the cost. And none of it is on the open market. Nobody
officially knows it exists.”

"Or unofficially. Because it doesn't. Two million ecus!"

"Sander son has paid. Repetto has paid."

"According to your sources."

"Durham s getting noney from sonewhere. | spoke to Malcolm Carter nyself. Durhaml s conmi ssioned a
city fromhim thousands of square kiloneters-and none of it passive. Architectural detai
everywhere down to visual acuity, or better. Pseudo-autononous crowds-hundreds of thousands of
peopl e. Zoos and wildlife parks with the | atest behavioral algorithms. A waterfall the size of
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not hi ng on Earth."

Peer pulled out a coil of intestine and playfully wapped it around his neck. "You could have a
city like that, all to yourself, if you really wanted it-if you were willing to live with the

sl ondown. Why are you so interested in this con man Durhan®? Even if he's genuine, you can't afford
his price. Face it: you're stuck here in the slums with me-and it doesn't natter." Peer indul ged
in a brief flashback to the last tine fliey'd nade |love. He nerged it with the current scene, SO
he saw both Kates, and the new | ean gray-eyed one seened to | ook on as he lay on the floor gasping
beneat h his tangible
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menory of her earlier body-although in truth she saw himstill sitting in the chair, snmling
faintly.

Al menory is theft, Daniel Lebesgue had witten. Peer felt a sudden pang of post-coital guilt.

But what was he guilty of? Perfect recollection, nothing nore.

Kate said, "I can't afford Durhami s price-but | can afford Carter's."

Peer was caught off guard for a second, but then he grinned at her admiringly. "You' re serious,
aren't you?"

She nodded soberly. "Yes. |'ve been thinking about it for sone tine, but after being flatlined for
ten hours-"

"Are you sure Carter is serious? How do you know he really has sonething to sell?"

She hesitated. "I hired himnmyself, when | was outside. | used to spend a lot of time in VR as a

visitor, and he nmade sone of my favorite places: the winter beach; that cottage | took you to. And

others. He was one of the people | talked it over with, before | nmade up my mind to cone in for

good. " Peer regarded her uneasily-she rarely tal ked about the past, which suited himfine-and

mercifully, she returned to the point. "Wth slowdown, filters, nmasks, it's hard to judge anyone
but | don't think he's changed that much. | still trust him"

Peer nodded slowy, absentnindedly sliding his intestine back and forth across his shoul ders. "But

how much does Durham trust hin How thoroughly will he check the city for stowaways?"

"Carter's sure he can hide ne. He has software that can break up ny nodel and bury it deep in the

city's algorithns- as a few billion trivial redundancies and inefficiencies."

"Inefficiencies can get optimzed out. If Durham"

Kate cut himoff inpatiently. "Carter's not stupid. He knows how optinizers work-and he knows how

to keep them fromtouching his stuff."

"Ckay. But... once you're in there, what sort of conmunications will you have?"

"Not nmuch. Only limted powers to eavesdrop on what the legitimte inhabitants choose to access-
and if the whole point of this place is secrecy, that nay not be nuch. | get the
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i mpression from Carter that they're planning to drag in everything they need, then pull up the
drawbri dge. "

Peer let that sink in, but chose not to ask the obvious question, or to show that he'd even
thought of it. "So what do you get to take with you?"
"All the software and all the environnents |'ve been using here--which doesn't anount to all that

much data, conpared to nme. And once |'min, |I'll have read-only access to all of the city's public
facilities: all the information, all the entertainment, all the shared environments. |I'll be able
to wal k down the main street-invisible and intangible-staring at the trillionaires. But ny
presence won't affect anything- except to slowit all down by a negligible amunt-so even the npst
rigorous verification should pass the total package as contamination-free.” "Wat rate will you
run at?"

Kate snorted. "I should refuse to answer that. You' re the chanpion of one conputation per year."

"I'mjust curious."

"I't depends how many Q PS are allocated to the city." She hesitated. "Carter has no real evidence
for this-but he thinks there's a good chance that Durham s enpl oyers have got their hands on sone
ki nd of new hi gh- powered hardware-"

Peer groaned. "Please, this whole deal is already suspect enough-don't start invoking the nythica
br eakt hrough. What nakes people think that anyone could keep that a secret? Or that anyone woul d
even want to?"

"They might not want to, in the long run. But the best way to exploit the technol ogy might be to
sell the first of the new generation of processors to the richest Copies-before they bit the open
mar ket and the Q PS rate crashes.”

Peer | aughed. "Then why stow away at all? If that happens, there'll be nothing to fear from

weat her control ."

"Because there m ght not have been any breakthrough. The _ only thing that's certain is that sone
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of the weal thiest-and best-inforned-Copi es have decided that it's worth going into this
sanctuary. And |I've got the chance to go with them"

74

Peer was silent for a while. Finally, he asked, "So are you noving-or cloning yourself?"

"d oning."

He coul d have conceal ed his relief, easily-but he didn't. He said, "I'mglad. | would have m ssed
you. "

"And 1'd have missed you. | want you to come with ne."

"You want - ?"

Kate | eaned toward him "Carter has said he'll include you-and your baggage-for another fifty
percent. C one yourself and cone with ne. | don't want to | ose you-either of ne."

Peer felt a rush of excitenment-and fear. He took a snapshot of the enotion, then said, "I don't
know. |'ve never-"

"A second version, running on the nost secure hardware on the planet. That's not surrendering to
outside-it's just finally gaining some true independence."

"I ndependence? What if these Copies get bored with Carter's city and decide to trash it-trade it
in for sonething new?"

Kate was unfazed. "That's not inpossible. But there are no guarantees on the public networks,
either. This way, at |east you have a greater chance that one version will survive."

Peer tried to imagine it. "Stowaways. No comunications. Just us, and whatever software we bring."
"You're Solipsist Nation, aren't you?"

"You know | am But. . . |I've never run a second version before. | don't know how I'l| feel about
that, after the split."

How who will feel about it?

Kate bent over and picked up his heart. "Having a second version won't bother you." She fixed her
new gray eyes on him "W're running at a sl owdown of sixty-seven. Carter will be delivering his
city to Durham six real-time nmonths fromnow. But who knows when Cperation Butterfly will flat-
line us again? So you don't have long to decide.”

Peer continued to show Kate his body sitting in the chair, thinking it over, while in truth he
rose to his feet and wal ked across the room escaping her form dabl e gaze.

Wo am1? Is this what | want?
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He couldn't concentrate. He manually i nvoked a nenu on one of the control screens, an array of a
dozen identical inages: a nineteenth-century anatom cal drawing of the brain, with the surface
divided into regions |abeled with various enotions and skills. Each icon represented a package of
ment al parameters: snapshots of previous states of mind, or purely synthetic conbinations.

Peer hit the icon named CLARITY.

In twelve short real-time years as a Copy, he 'd tried to explore every possibility, map out every
consequence of what he'd becone. He'd transfornmed his surroundings, his body, his personality, his
perceptions-but he'd al ways owned the experience hinself. The tricks he' d played on his nenory had
added, never erased-and what ever changes he'd been through, there was al ways only one person, in
the end, taking responsibility, picking up the pieces. One witness, unifying it all

The truth was, the thought of finally surrendering that unity made himdizzy with fear. It was the
| ast vestige of his delusion of humanity. The last big lie.

And as Dani el Lebesgue, founder of Solipsist Nation, had witten: "My goal is to take everything

whi ch m ght be revered as quintessentially human... and grind it into dust.”
He returned to his seated body, and said, "I'Il do it."
Kate smled, raised his beating heart to her lips, and gave it a long, |ingering Kiss.
76
6
(Rip, tie, cut toy man)
June 2045

Paul woke without any confusion. He dressed and ate, trying to feel optimstic. He'd denonstrated
his willingness to cooperate; now it was tinme to ask for sonething in return. He walked into the
study, switched on the term nal, and called his own nunber. The djinn answered at once. Paul said,
"I"'d like to talk to Elizabeth." Squeak. "That's not possible.” "Not possible? Wy don't you just
ask her?" Squeak. "I can't do that. She doesn't even know you exist." Paul stared at himcoldly.
"Don't lietonme, it's a waste of tinme. As soon as | had a Copy who survived, | was going to
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expl ai n everything-"

Squeak. The djinn said drily, "Or so we thought." Paul's certainty wavered. "You're telling me
that your great anmbition is finally being fulfilled-and you haven't even nentioned it to the one
woman ... ?"

Squeak. Durhamis face turned to stone. "I really don't wish to discuss it. Can we get on with the
experinment, please?"

Paul opened his nouth to protest-and then found he had nothing to say. Al his anger and jeal ousy
suddenly dissipated into... enbarrassnent. It was as if he'd just cone to his senses froma
daydream an el aborate fantasy of a relationship with sonmeone else's | over. Paul and Elizabeth.

El i zabeth and Paul. What happened between them was none of his business. Watever his nenories
suggested, that |life wasn't his to |ive anynore.

He said, "Sure, let's get on with the experinent. Tine is just rushing by. You rmust have turned

forty-five . . . what, a day ago? Many happy returns."

77

Squeak. "Thanks-but you're wong. | took sone shortcuts while you were asleep: | shut down part of
t he nodel -and cheated on nost of the rest. It's only the fourth of June; you got six hours' sleep
in ten hours' real tine. Not a bad job, | thought."

Paul was outraged. "You had no right to do that!" Squeak. Durham sighed. "Be practical. Ask
yoursel f what you'd have done in ny place." "It's not a joke!"

Squeak. "So you slept without a whole body. | cleaned a few toxins out of your blood at a non-

physi ol ogical rate." The djinn seemed genuinely puzzled. "Conpared to the experinments, that's
not hi ng. Way should it bother you? You' ve woken up in exactly the same condition as you'd be in if
you'd slept in the normal way."

Paul caught hinself. He didn't want to explain how vul nerable it made himfeel to have soneone
reach through the cracks in the universe and relieve himof unnecessary organs while he slept. And
the I ess the bastard knew about his Copy's insecurities, the better-he'd only exploit them

He said, "It bothers me because the experinments are worthless if you' re going to intervene at
random Precise, controlled changes-that's the whole point. You have to promise me you won't do it
again."

Squeak. "You're the one who was conpl ai ni ng about waste. Sonmeone has to think about conserving our
dwi ndl i ng resources."

"Do you want nme to keep on cooperating? Or do you want to start everything again from scratch?"
Squeak. The djinn said mldly, "All right, you don't have to threaten nme. You have ny word: no
nmore ad hoc intervention.” 'Thank you."

Conserving our dw ndling resources? Paul had been trying hard not to m nk about noney. What woul d
the djinn do when be could no longer afford to keep himrunning-if Paul chose not to bale out once
the experinents were over? Store a snapshot of the nodel, of course, until he could raise the cash
flowto start it up again. In the long term set up a trust fund; it
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woul d only have to earn enough to run himpart-tinme, at first:
keep himin touch with the world, stave off excessive culture shock ... until the technol ogy

becanme cheap enough to let himlive continuously.

O course, all these reassuring plans had been nade by a nan with two futures. Wuld he really
want to keep an old Copy running, when he could save his nmoney for a deathbed scan, and "his own"
imortality? Squeak. "Can we get to work, now?" "That's what |'mhere for."

This time, the nodel would be described at the standard tine resolution of one mllisecond,

t hr oughout -but the order in which the states were conputed woul d be vari ed.

Squeak. "Experinment two, trial nunber one. Reverse order."

Paul counted. "One. Two. Three." Reverse order. After an initial leap into the future, he' was now
travel i ng backward through real tinme. It would have been a nice touch if he'd been able to view an
external event on the terminal-some entropic cliche like a vase bei ng smashed-knowi ng that it was
hi msel f, and not the scene, that was being "rewound” . . . but he knew that it couldn't be done
(quite apart fromthe fact that it would have ruined the experinent, betraying the difference

bet ween subject and control). In real tinme, the first thing to be conputed would be his nodel -tine-
frmal brain state, conplete with nmenories of everything that "had happened"” in the "preceding" ten
seconds. Those nenories couldn't include having seen a real broken vase assenble itself from
fragments, if the vase hadn't even been smashed yet. The trick could have been done with a
simulation, or a video recording of the real thing-but that wouldn't have been the sane.

"Eight. Nine. Ten." Another inperceptible leap into the future, and the djinn reappeared.

Squeak. "Trial nunber two. Odd nunbered states, then even."

In external terns: he would count to ten, skipping every second nodel-tine nonent . . . then
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forget having done so, and count again, going back and filling in the gaps.

79

And from his own point of view? As he counted, once only, the external world-even if he couldn't
see it-was flickering back and forth between two separate regions of time, which had been chopped
up into seventeen-mllisecond portions, and interl eaved.

So . . . who was right? Paul thought it over, half seriously. Maybe both descriptions were equally
valid; after all, relativity had abolished absolute tine. Everybody was entitled to their own
frane of reference; crossing deep space at close to |lightspeed, or skinming the event horizon of a
bl ack hole. Wiy shouldn't a Copy's experience of tine be as sacrosanct as that of any astronaut?
The anal ogy was flawed, though. Relativistic transformations were snoot h-possi bly extrene, but

al ways continuous. One observer's space-tine could be stretched and deforned in the eyes of

anot her-but it couldn't be sliced like a | oaf of bread and then shuffled Iike a deck of cards.
"Every tenth state, in ten sets."

Paul counted-and for argunent's sake, tried to defend his own perspective, tried to inmagine the
outside world actually cycling through fragnents of time drawn fromten distinct periods. The
trouble was . . . this allegedly shuddering universe contai ned the conputer which ran the whole
nodel , the infrastructure upon which everything el se depended. If its orderly chronol ogy had been
torn to shreds, what was keeping himtogether, enabling himto ponder the question?

"Every twentieth state, in twenty sets."

Ni net een epi sodes of ammesia, nineteen new begi nni ngs.

(Unl ess, of course, he was the control.)

"Every hundredth state, in one hundred sets."”

He'd lost any real feeling for what was happening. He just counted.

"Pseudo-random ordering of states.”

"One. Two. Three."

Now he was ... dust. To an outside observer, these ten seconds had been ground up into ten

t housand uncorrel ated nmonents and scattered throughout real time-and in nodel time, the outside
worl d had suffered an equivalent fate. Yet the
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pattern of his awareness renai ned perfectly intact: sonehow he found hinself, "assenbl ed hinself
fromthese scranbled fragnents. He'd been taken apart like a jigsaw puzzle-but his dissection and
shuffling were transparent to him Sonehowon their own terns-the pieces renai ned connect ed.
"Eight. Nine. Ten."

Squeak. "You're sweating."

"Bot h of me?"

Squeak. The djimlaughed. "Wat do you think?"

Paul said, "Do nme one small favor/The experinent is over. Shut down one of ne-control or subject,
| don't care."

Squeak. "Done."

"Now there's no need to conceal anything, is there? So run the pseudo-random effect on ne again-
and stay on-line. This tinme, you count to ten."

Squeak. Durham shook his head. "Can't do it, Paul. Think about it: you can't be conputed non-
sequential ly when past perceptions aren't known."

O course; the broken vase problemall over again.

Paul said, "Record yourself, then, and use that."

The djinn seened to find the request anusing, but he agreed; he even sl owed down the recording so
it lasted ten nodel -time seconds. Paul watched the blurred lips and jaws intently, |istened
carefully to the drone of white noise.

Squeak. "Happy now?"

"You did scranmble ne, and not the recording?"

Squeak. "OF course. Your wi sh is nmy conmand. "

"Yeah? Then do it again."

Dur ham gri maced, but obli ged.

Paul said, "Now, scranble the recording."

It |ooked just the same. O course.

"Again."
Squeak. "What's the point of all this?"
"Just do it."

Paul watched, the hairs on the back of his neck rising, convinced that he was on the verge of
what? Finally confronting the "obvious" fact that the wildest permutations in
81
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the rel ationship between nodel tinme and real tine would be undetectable to an isol ated Copy? He'd
accepted the near certainty of that, tacitly, for alnpst twenty years . . . but the firsthand
experience of having his mind literally scranbled- to absolutely no effect-was still provocative
in a way that the abstract understandi ng had never been

He said, "Wen do we nove on to the next stage?"

Squeak. "Wy so keen all of a sudden?"

"Not hi ng"'s changed. | just want to get it over and done with."

Squeak. "Lining up all the other machines is taking sone delicate negotiations. The network

all ocation software isn't designed to accompdat e whi ns about geography. It's a bit like going to
a bank and asking to deposit some nobney ... at a certain location in a particular conputer's
menory. Basically, people think I'mcrazy."

Paul felt a nmonentary pang of enpathy, recalling his own anticipation of these difficulties.
Enpat hy verging on identification. He snothered it. The two of themwere irreversibly different
people now, with different problens and different goal s-and the stupidest thing he could do woul d
be to forget that

Squeak. "I could suspend you while |I finalize the arrangenents, save you the boredomif that's
what you want."

"You're too kind. But |I'd rather stay conscious. |'ve got a lot to think about."

82

7

(Remt not paucity)
Novenber 2050

"Twel ve to eighteen nonths? Are they sure?”

Francesca Deluca said drily, "What can | say? They nodeled it."

Maria did her best to sound calm "That's plenty of tine. We'll get you scanned. W'I| get the
nmoney together. | can sell the house, and borrow sone from Aden-"

Francesca snil ed but shook her head. "No, darling." Her hair had grayed a little since Maria had
|l ast really | ooked at her, |ast consciously gauged her appearance, but she showed no obvi ous signs
of ill health. "Wat's the point? Even if | wanted that-and | don't-what's the use of a scan that
will never be run?"

"It will be run. Conputing power will get cheaper. Everybody's counting on that. Thousands of
peopl e have scan files waiting-"

"How many frozen corpses have ever been revived?"

"That's not the sane thing at all."

"How many?"

"Physically, none. But sonme have been scanned-"

"And proved non-viable. Al the interesting ones-the celebrities, the dictators-are brain-damged,
and nobody cares about the rest."

"A scan file is nothing Iike a frozen corpse. You' d never becone non-viable."

"No, but |'d never become worth bringing back to life, either.”

Maria stared at her angrily. "I'll bring you back to life. O don't you believe I'lIl ever have the
nmoney ?"
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Francesca said, "Maybe you will. But |I'mnot going to be scanned, so forget about it."

Maria hunched forward on the couch, not knowi ng how to sit, not know ng where to put her hands.
Sunlight streanmed into the room obscenely bright, revealing every speck of lint on the carpet;
she had to nmake an effort not to get up and close the blinds. Wiy hadn't Francesca told her on the
phone? Al of this would have been a thousand |inmes easier by phone.

She said, "All right, you're not going to be scanned. Somrmeone in the world nust be making
nanomachi nes for |iver cancer. Even just experinental ones.”

"Not for this cell type. It's not one of the common onco-genes, and nobody's sure of the cel
surface markers."

"So? They can find them can't they? They can look at the cells, identify the markers, and nodify
an exi sting nanoma-chine. Al the information they need is there in your body." Mria pictured the
mut ant proteins which enabl ed netastasis poking through the cell walls, highlighted in om nous
yel | ow.

Francesca said, "Wth enough time and noney and expertise, |'msure that would be possible .

but as it happens, nobody plans to do it in the next eighteen nonths."
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Maria started shuddering. It cane in waves. She didn't make a sound; she just sat and waited for

it to pass.

Finally, she said, "There nust be drugs."

Francesca nodded. "I'mon nedication to slow the growh of the prinary tunor, and limt further
nmet astasis. There's no point in a transplant; | already have too nmany secondary tunors-actua

liver failure is the least of ny worries. There are general cytotoxic drugs | could take, and
there's always radiation therapy-but | don't think the benefits are worth the side effects.”
"Wuld you like me to stay with you?"

"No. "
"It'd be no trouble. You know | can work from anywhere."
"There's no need for it. I'mnot going to be an invalid." ; Maria closed her eyes. She coul dn't

i mgine feeling this ?>??? for another hour, let alone another year. \Wen her father
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had died of a heart attack, three years before, she'd prom sed herself that she'd raise the noney
to have Francesca scanned by her sixtieth birthday. She was nowhere near on target. / screwed up
| wasted tinme. And nowit's alnopst too |ate.

Thi nki ng al oud, she said, "Maybe |'Il get some work in Seoul."

"I thought you'd decided not to go."

Maria | ooked up at her, unconprehending. "Wy don't you want to be scanned? What are you afraid

of? I'd protect you, |I'd do whatever you asked. If you didn't want to be run until slowdown is
abolished, 1'd wait. If you wanted to wake up in a physical body-an organic body-1'd wait."
Francesca smiled. "I know you would, darling. That's not the point."

"Then what is the point?"
"I don't want to argue about it."

Maria was desperate. "I won't argue. But can't you tell me? Please?"

Francesca relented. "Listen, | was thirty-three when the first Copy was made. You were five years
old, you grew up with the idea-but to me, it's still ... too strange. It's sonmething rich
eccentrics do-the way they used to freeze their corpses. To nme, spending hundreds of thousands of
dollars for the chance to be imtated by a conputer after nmy death is just . . . farcical. |I'm not
an eccentric nmillionaire, | don't want to spend ny noney-or yours-building sone kind of

tal ki ng monunent to ny ego. | still have a sense of proportion." She | ooked at Maria inploringly.

"Doesn't that count for anything any nore?"

"You woul dn't be imtated. You'd be you."

"Yes and no."

"What's that supposed to nean? You always told ne you believed-"

"I do believe that Copies are intelligent. | just wouldn't say that they are-or they aren't-"the
same person as" the person they were based on. There's no right or wong answer to that; it's a
guestion of semantics, not a question of truth.

"The thing is, | have ny own sense-right now of who
85
am. . . what ny boundaries are ... and it doesn't include a Copy of ne, run at sone tine in the

indefinite future. Can you understand that? Being scanned woul dn't nmake nme feel any better about
dyi ng. Whatever a Copy of ne nmight think, if one was ever run."

Maria said, angrily, "That's just being perverse. That's as stupid as ... saying when you're
twenty years old, "I can't picture nmyself at fifty, a wonan that old wouldn't really be nme." And
then killing yourself because there's nothing to | ose but that ol der woman, and she's not inside

your 'boundari es.
"I thought you said you weren't going to argue."

Maria | ooked away. "You never used to talk like this. You' re the one who always told me that

Copi es had to be treated exactly |Iike human beings. If you hadn't been brai nwashed by t hat
‘religion' -"

"The Church of the God Who Makes No Difference has no position on Copies, one way or the other."
"I't has no position on anything."

"That's right. So it can hardly be their fault that | don't want to bescanned, can it?"

Maria felt physically sick. She'd held off saying anything on the subject for alnpbst a year; she'd
been astoni shed and appal |l ed, but she'd struggled to respect her nother's choice- and now she
could see that that had been insane, irresponsible beyond belief. You don't stand by and | et
sonmeone you | ove- someone who gave you your own understanding of the world-have their brain turned
to pul p.

She said, "It's Their fault, because they've undernined your judgnent. They've fed you so nuch
bull shit that you can't mink straight about anything, anynore."”
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Francesca just |ooked at her reprovingly. Maria felt a pang of guilt-How can you make things
harder for her, now? How can you start attacking her, when she's just told you that she's dying?-
but she wasn't going to fold now, take the easy way put, be "supportive."”

She said, '"CGod nakes no difference ... because God is the reason why everything is exactly what
it is?" That's supposed to nake us all feel at peace with the cosnpbs, is it?"

86

Francesca shook her head. "At peace? No. It's just a matter of clearing away, once and for all,
old ideas like divine intervention-and the need for sone kind of proof, or even faith, in order to
bel i eve. "

Maria said, "What do you need, then? / don't believe, so what am| m ssing?"

"Bel i ef ?"

"And a | ove of tautology."

"Don't knock tautology. Better to base a religion on tautology than fantasy."

"But it's worse than tautology. It's . . . redefining words arbitrarily, it's |like something out
of Lewis Carroll. O George Owell. "God is the reason for everything . . . whatever that reason
is." So what any sane person would sinply call the laws of physics, you' ve decided to renane GO D

sol ely because the word carries all kinds of historical resonances-all kinds of nisleading
connotations. You claimto have nothing to do with the old religions-so why keep using their
ter mi nol ogy?"
Prancesca said, "W don't deny the history of the word. We make a break fromthe past in a |ot of
ways-but we al so acknow edge our origins. God is a concept people have been using for millennia.
The fact that we've refined the idea beyond primtive superstitions and wish-fulfilment doesn't
mean we're not part of the sane tradition."
"But you haven't refined the idea, you've made it neaningless! And rightly so-but you don't seem
torealize it. You've stripped away all the obvious stupidities-all the anthroponorphism the
mracles, the answered prayers-but you don't seemto have noticed that once you' ve done that,
there's absolutely nothing left that needs to be called religion. Physics is not theol ogy. Ethics
is not theology. Wy pretend that they are?”
Francesca said, "But don't you see? We|alk about God for the sinple reason that we still want
fo.' There's a deeply ingrained human conpul sion to keep using that word, that concept-to keep
honing it, rather than discarding it-despite the fact that it no longer means what it did five
t housand years ago."
87
"And you know perfectly well where that compul sion cones from It has nothing to do with any real
di vi ne bei ng;
it's just a product of culture and neurobiol ogy-a few accidents of evolution and history."
"Of course it is. What human trait isn't?"
"So why give into it?"
Francesca | aughed. "Wy give in to anything? The religious inpulse isn't sonme kind of... alien
mnd virus. It's not-in its purest form stripped of all content-the product of brainwashing. It's
a part of who | am"
Maria put her face in her hands. "Is it? Wen you talk like this, it doesn't sound |ike you."
Francesca said, "Don't you ever want to give thanks to God when things are going well for you?
Don't you ever want to ask God for strength when you need it?"
"No. "
"Well, 1 do. Even though I know God makes no difference. And if God is the reason for everything,
then God includes the urge to use the word God. So whenever | gain sone strength, or confort, or
meani ng, fromthat urge, then God is the source of that strength, that confort, that neaning.
"And i f God-while naking no difference-helps ne to accept what's going to happen to ne, why shoul d
that make you sad?"
On the train hone, Maria sat next to a boy of about seven, who twitched all the way to the silent
rhythnms of a nerve-induced PW-participatory nusic video. Nerve induction had been devel oped to
treat epilepsy, but nowits nbost common use seened to bring about the synptons it was neant to
all eviate. dancing at himsideways, she could see his eyeballs flattering behind his mrror
shades.
As the shock of the news diminished, slightly, Maria began to see things nore clearly. It was
really all about noney, not religion. She wants to be a martyr, to save me from spending a cent.
Al the rest is rationalization. She nmust have picked up a | oad of archaic bullshit fromher own
parents about the
88
virtues of not being a "burden"-not inposing too much on the next generation, not "ruining the
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best years of their lives."

She'd left her cycle in a locker at Central Station. She rode honme slowy through the leisurely
Sunday evening traffic, still feeling drained and shaky, but a little nore confident, now that
she'd had a chance to think it through. Twelve to eighteen nonths? She'd raise the noney in | ess
than a year. Sonmehow. She'd show Francesca that she coul d shoul der the burden- and once that was
done, her nother could stop inventing excuses.

Home, she started sonme vegetables boiling, then went upstairs and checked for nmail. There were six
items under "Junk," four under "Autoverse"-and nothing under "Boring But Lucrative." Since her
letter in Autoverse Review, alnpost every subscriber had been in touch, with congratul ations,
requests for nore data, offers of collaboration, and a few borderline crank calls full of

m sunder st andi ngs and conpl ai nts. Her success with A |anberti had even nmade the big tinme-a
slightly |l ess specialized journal, Cellular Automaton World. It was all strangely anticlinactic-
and in a way, she was glad of that; it put things in perspective.

She trashed all the junk mail with a sweep of her hand across the touch screen, then sat for a
monment gazing at the icons for the Autoverse nessages, contenplating doing the sane to them /
have to get ny act together. Concentrate on earning noney, and stop wasting tinme on this shit.

She ran the first nessage. A teenage girl in Kansas City conplained that she couldn't duplicate
Maria's results, and proceeded to describe her own tortuous version of the experiment. Mria
stopped and deleted the file after viewing twenty seconds; she'd already replied at length to half
a dozen like if, and any sense of obligation she'd felt to the "Autoverse conmunity" had vani shed
in the process.

As she started the second nessage running, she snelted something burni ng downstairs, and suddenly
renenbered that the stove had been brain-dead since Friday-everything had to be watched, and she
couldn't even switch off the hotplates renmptely. She turned up the volune on the termnal, and
headed for the kitchen
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The spinach was a bl ackened ness. She threw the saucepan across the narrow roony it rebounded,
alnost to her feet. She picked it up again and started smashing it against the wall beside the
stove, until the tiles began to crack and fall to the floor. Damagi ng the house was nore
satisfying than she'd ever inmagined; it felt like rending her clothes, like tearing out her hair
like self-nutilation. She pounded the wall relentlessly, until she was breathless, giddy, running
with sweat, her face flushed with a strange heat she hadn't felt since childhood tantrums. Her

nmot her touched her cheek with the back of her hand, brushing away tears of anger. The cool skin
the wedding ring. "Sssh. Look at the state you 're in. You 're buming up!”

After a while, she cal ned down, and noticed that the nessage was still playing upstairs; the
sender nust have programed it to repeat indefinitely until she acknow edged it. She sat on the
floor and I|istened.

"My name is Paul Durham | read your article in Autoverse Review. | was very inpressed by what
you' ve done with A lanberti-and if you mnk you might be interested in being funded to take it
further, call ne back on this nunmber and we can tal k about it."

Maria had to listen three nore tines before she was certain she'd understood the nessage. Being
funded to take it further. The phrasing seened deliberately coy and anbi guous, but in the end it
could only really nmean one thing.

Sorme idiot was offering her a job.

When Dur ham asked to meet her in person, Maria was too .surprised to do anything but agree. Durham
said he lived in north Sydney, and suggested that they neet the next norning in the city, at the
Mar ket Street Cafe. Maria, unable to think of a plausible excuse on the spot, just nodded-thankfu
that she'd made the call through a software filter which would erase any trace of anxiety from her
face and tone of voice. Mdst progranm ng contracts did not involve interviews, even s "by phone-
the tendering process was usually fully autonated,
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based entirely on the quotes submitted and the tenderer's audited performance record. Maria hadn't
faced an interviewin the flesh since she'd applied for part-tinme cleaning jobs as a student.

It was only after she'd broken the connection that she realized she still had no i dea what Dur ham
wanted fromher. A real Autoverse fanatic mght, just conceivably, part with nmoney for the
privilege of collaborating with her-perhaps footing the bills for conputer tine, for the sake of
sharing the kudos of any further results. It was hard to think of any other explanation

Maria | ay awake half the night, |ooking back on the brief conversation, wondering if she was

m ssi ng sonething blind-ingly obvious-wondering if it could be sone kind of hoax. Just before two,
she got up and did a hasty literature search of Autoverse Review and a handful of other cellular
automaton journals. There were no articles by anyone naned Durham
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Around three o' clock, she gave up pondering the question and nanaged to force herself to sleep
She dreaned that she was still awake, distraught at the news of her nother's illness-and then
realizing that she was only dream ng, cursed herself angrily because this proof of her |ove was
not hing but an illusion
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8
(Remit not paucity)
Novenber 2050

Thomas took the elevator fromhis office to his hone. In life, the journey had been a ten-mnute
ride on the S-Bahn, but after alnpbst four subjective nonths he was gradual |y becom ng accust oned
to the shortcut. Today, he began the ascent without giving it a second thought-admiring the oak
panel ling, lulled by the faint hum of the notor-but hal fway up, for no good reason, he suffered a
monment of vertigo, as if the elegant coffin had gone into free fall

When first resurrected, he'd worried constantly over which aspects of his past he should imtate
for the sake of sanity, and which he should discard as a matter of honesty. A window with a view
of the city seened harml ess enough-but to walk, and ride, through an artificial crowd scene struck
himas grotesque, and the fewtinmes he'd tried it, he'd found it acutely distressing. It was too
much like life-and too nmuch like his dream of one day bei ng anong peopl e again. He had no doubt
that he woul d have becone desensitized to the illusion with time, but he didn't want that. \Wen he
finally inhabited a tel epresence robot as lifelike as his |ost body-when he finally rode a rea
train again, and wal ked down a real street- he didn't want the joy of the experience dulled by
years of perfect inmtation

He had no wish to delude hinsel f-but apart fromdeclining to minic his corporeal life to the point
of parody, it was hard to define exactly what that neant. He baul ked at the prospect of the
nearest door always opening magically onto his chosen destination, and he had no desire to snap
his fingers and tel eport. Acknow edgi ng-and expl oiting-the
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unlinmted plasticity of Virtual Reality might have been the nost "honest" thing to do ... but
Thomas needed a world with a pernmanent structure, not a dreamcity which reconfigured itself to
his every whim

Eventual ly, he'd found a conprom se. He'd constructed an auxiliary geography-or architecture-for
his private version of Frankfurt; an alternative topology for the city, in which all the buildings
he noved between were treated as being stacked one on top of the other, allowi ng a single el evator
shaft to link themall. H's house "in the suburbs" began sixteen stories "above" his city office;
in between were board rooms, restaurants, galleries and nmuseuns. Havi ng deci ded upon the
arrangenent, he now regarded it as imutable-and if the view from each place, once he arrived,
blatantly contradicted the relationship, he could live with that degree of paradox.

Thomas stepped out of the elevator into the ground floor entrance hall of his hone. The two-story
buil ding, set in a nodest ten hectares of garden, was his alone-as the real-world original had
been fromthe tine of his divorce until his terminal illness, when a nedical team had noved in. At
first, he'd had cleaning robots gliding redundantly through the corridors, and gardeni ng robots at
work in the flower beds- viewing themas part of the architecture, as much as the drain pipes, the
air-conditioning grilles, and countless other "unnecessary" fixtures. He'd bani shed the robots
after the first week. The drain pipes renmained.

Hi s di zzi ness had passed, but he strode into the library and poured hinself a drink fromtwo cut-
gl ass decanters, a bracing m xture of Confidence and Optinmism Wth a word, he could have summoned
up a full nood-control panel-an apparition which always reni nded himof a recording studio's

m xi ng desk-and adj usted the parameters of his state of mind until he reached a point where he no
| onger wi shed to change the settings . . . but he'd becone disenchanted with that nakedly
technol ogi cal netaphor. Mod-altering "drugs,"” here, could function with a precision, and a | ack
of side effects, which no real chemical could ever have achi eved- phar nacol ogi cal accuracy was
possi bl e, but hardly nmandatory-and it felt
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nore natural to gulp down a mouthful of "spirits" for fortification than it did to make
adjustments via a hovering bank of sliding potentioneters.

Even if the end result was exactly the sane.

Thomas sank into a chair as the drink started to take effect-as a matter of choice, it worked
gradual ly, a pleasant warnth diffusing out fromhis stonach before his brain itself was gently
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mani pul at ed-and began trying to make sense of his encounter with Paul Durham

You have to |l et me show you exactly what you are.

There was a termnal beside the chair. He hit a button, and one of his personal assistants, Hans
Lohr, appeared on the screen

Thomas said casually, "Find out what you can about ny visitor, will you?"

Lohr replied at once, "Yes, sir."

Thomas had six assistants, on duty in shifts around the clock. All flesh-and-blood humans-but so
thoroughly wired that they were able to switch their nental processes back and forth between
normal speed and sl owdown at will. Thomas kept them at a di stance, conmmunicating with themonly by
termnal; the distinction between a visitor "in the flesh" and a "nere inmage" on a screen didn't
bear nuch scrutiny, but in practice it could still be rigorously enforced. He sonetines thought of
his staff as working in Minich or Berlin . . . "far enough away" to "explain" the fact that he
never met themin person, and yet "near enough" to make a kind of netaphorical sense of their
ability to act as go-betweens with the outside world. He'd never bothered to find out where they
really were, in case the facts contradicted this conveni ent nmental inmage.

He sighed, and took another swig of ? & 0. It was a balancing act, a tightrope wal k. A Copy coul d
go insane, either way. Caring too nuch about the truth could lead to a pathol ogi cal obsession with
the infrastructure-the algorithms and optical processors, the nmachinery of "deception" which |ay
beneat h every surface. Caring too little, you could find yourself gradually surrendering to a
conpl acent fantasy in which
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life had gone on as normal, and everything which contradicted the illusion of ordinary physica

exi stence was avoi ded, or explai ned away.

Was that Durhamis real intention? To drive himnmad? Thomas had ordered the usual cursory screening
before letting Durhamin, revealing only that the man worked as a sal esman for G yphon Financia
Product s-a noderately successful Anglo-Australian conpany-and that he possessed no crimna

record. Elaborate precautions were hardly warranted; visitors could do no harm Thomas's VR

consul tants had assured himthat nothing short of tanpering with the hardware in situ could ever
damage or corrupt the system no nere signal comng down the fiber fromthe outside world could
penetrate the protected | ayers of the software. Visitors who weaked havoc, introducing viruses by
the fiendishly clever binary-nodul ated snapping of their fingers, were the stuff of fiction

(Literally;
Thomas had seen it happen once on The Unclear Famly.)
Durham had said: "I'"mnot going to lie to you. |I've spent tine in a nental institution. Ten years.

| suffered delusions. Bizarre, elaborate delusions. And | realize, now, that | was seriously ill.
I can | ook back and understand that.

"But at the very sanme tinme, | can | ook back and rermenber what it was that | believed was happening
when | was insane. And wi thout for one nonent ceasing to acknow edge nmy condition, | still find
those nenories so convincing ..."

Thomas's skin crawed. He raised his glass . . . and then put it down. He knew that if he kept on

drinking, nothing the man had said would unsettle himin the | east-but he hadn't drunk enough

yet, to be absolutely sure that that was what he wanted

"I'f you're not prepared to performthe experiment yourself, at |east think about the inplications.
I magi ne that you've nodified the way in which you' re conputed-and i magi ne what the consequences

woul d be. A gedanken experinment-is that too much to ask for? In a sense, that's all | ever
performed nysel f."

The term nal chinmed. Thonmas took the call. Lohr said, "I have a prelimnary report on Paul Durham
Wuld you like nme to read it?"
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Thomas shook his head. "I'll viewthe file."

He skinmred it, at level one detail. Paul Kingsley Durham Born in Sydney on June 6, 2000. Parents:
El i zabet h Anne Maddox and John Arthur Durham. . . joint owners of a delicatessen in the Sydney
suburb of Concord, from 1996 to 2032 . . . retired to Mackay, Queensland . . . now both deceased

by natural causes.

Educat ed at a governnment high school. 2017: Hi gher School Certificate aggregate score in third
percentile; best subjects physics and nathematics. 2018: conpl eted one year of a science degree at
Sydney University, passed all exam nations but discontinued studies. 2019 to 2023: traveled in
Thai |l and, Burma, India, Nepal. 2024: on return to Australia, diagnosed with an organic del usional
syndronme, probably congenital . . . condition partly controlled by nedication. Nunerous casua

| aboring jobs until My, 2029. Condition deteriorating . . . disability pension granted January,
2031. Conmitted to Psychiatric Ward of Bl ackt own Hospital on Septenber 4, 2035.
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Corrective nanosurgery to the hi ppocanpus and prefrontal cerebral cortex perforned on Novenber 11
2045 . . . declared a conplete success.

Thomas switched to level two, to fill in the ten-year gap, but found little nore than a long |ist
of the drugs, neural grafts, and gene-therapy vectors which had been injected into Durham s skull
during that period, to no apparent benefit. There were frequent notes that the treatnents had been
tested first on a set of partial brain nodels, but hadn't worked in practice. Thomas wondered if
Dur ham had been told about this-and wondered what the man inmagi ned happened when a drug was

eval uated on fifteen separate nodels of different regions of the brain, which, taken together
enconpassed the entire organ..

2046 to 2048: studying finance and administration at Macquarie University. 2049: graduated with
first class honors, and immediately hired by Gyphon as a trainee sal esman. As of January 17,

2050, working in the Artificial Intelligence Division
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Whi ch neant selling protection, in various guises, to Copies who were afraid that their assets
were going to be pulled out fromunder them Durhamis job description would certainly cover
spending long hours as a visitor-if not quite stretching to matters |ike disclosing details of his
personal psychiatric history, or suggesting metaphysical gedanken experinents to his clients. O

i ndeed, wasting tine on Copies obviously far too secure to need Gryphon's services.

Thomas | eaned back fromthe ternminal. It was alnost too sinple: Durham had fooled his doctors into
believing that they'd cured himand then, with typical paranoid ingenuity and tenacity, he'd set
about getting hinmself into a position where he could neet Copies, share the Great Truth that had
been revealed to him.. . and try to extract a little noney in the process.

I f Thomas contacted G yphon and told them what their nmad sal esman was up to, Durham woul d
certainly lose his job, probably end up in an institution again-and hopefully benefit froma
second attenpt at nanosurgery. Durham probably wasn't harnming anybody . . . but ensuring that he
recei ved treatment was, surely, the kindest thing to do.

A confident, optimstic person would make the call at once. Thomas eyed his drink, but decided to
hold off a little | onger before drowning the alternatives.

Dur ham had said: "I understand that everything | believe |'ve experienced was "due to" ny ill ness-
and | know there's no easy way to persuade you that |'mnot still insane. But even if that were
true . . . why should it nake the question |'ve raised any | ess inportant to you?

"Mst flesh-and-bl ood humans Iive and di e without knowi ng or caring what they are-scoffing at the
very idea that it should matter. But you're not flesh and bl ood, and you can't afford the | uxury
of ignorance.”

Thomas rose and wal ked over to the mirror above the fireplace. Superficially, his appearance was
still based largely on his final scan; he had the same unruly thick white hair, the same | oose,
nottled, translucent eighty-five-year-old skin. He had the bearing of a young nan, though; the
nodel
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constructed fromthe scan file had been thoroughly rejuvenated, internally, sweeping away Sixty
years' worth of deterioration in every joint, every nuscle, every vein and artery. He wondered if
it was only a matter of tinme before vanity got the better of himand he did the sane with his
appear ance. Many of his business associ ates were un-aging gradual |l y-but a few had | eaped back
twenty, thirty, fifty years, or changed their appearances conpletely. Wich was nost honest?
Looking li ke an eighty-five-year-old fl esh-and-bl ood human (whi ch he was not), or |ooking the way
he'd prefer to look . . . prefer to be . . . given the choice. And he did have the choice.

He cl osed his eyes, put his fingertips to his cheek, explored the damaged skin. If he believed
these ruins defined him they defined him. . . and if he learned to accept a new young body, the
sane woul d be true of it. And yet, he couldn't shake the notion that external rejuvenation would
entail nothing nore than constructing a youthful "mask"” . . . while his "true face" continued to
exi st-and age-somewhere. Pure Dorian Gay-a stupid noralistic fable stuffed with "eternal”
verities | ong obsol ete.

And it was good just to feel healthy and vigorous, to be free of the arthritis, the aches and

cranmps and chills, the shortness of breath he could still remenber vividly. Anything nore seened
too easy, too arbitrary. Any Copy could becone a Hol |l ywood Adonis in an instant. And any Copy
could outrace a bullet, lift a building, nove a planet fromits course.

Thomas opened his eyes, reached out and touched the surface of the mirror, aware that he was
avoi di ng nmaki ng a decision. But one thing still bothered him

Why had Dur ham chosen hin? The nman mi ght be del uded-but he was also intelligent and rational on
sonme : level. O all the Copies whose insecurities he night have tried i to exploit, why choose

one with a watertight setup, secure hardware, a well-managed trust fund? Wiy choose a target who
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appeared to have absolutely nothing to fear?
Thomas felt the vertigo returning. It had been sixty-five years. Not one newspaper story or police
report had nentioned
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hi s name; no database search, however el aborate, could Iink himto Anna. Nobody alive could know
what he'd done- least of all a fifty-year-old ex-psychiatric patient fromthe other side of the
wor | d.

Even the man who'd commtted the crinme was dead. Thonmas had seen hi m cremat ed.

Did he seriously think that Durhamis of fer of sanctuary was sone el aborately coded euphem sm for
not dredgi ng up ne past? Blackmail? No. That was | udicrous.

So why not make a few calls, and have the poor man seen to? Wiy not pay for himto be treated by
the best Swi ss neu-rosurgeon (who'd verify the procedure in advance, on the npbst sophisticated set
of partial brain nodels ...)

O did he believe there was a chance that Durhamwas telling the truth? That he could run a second
Copy, in a place nobody could reach in a billion years? The terninal chinmed. Thomas said, "Yes?"
Hei drich had taken over from Lohr; sometines the shifts seemed to change so fast that it nade
Thomas gi ddy. "You have a neeting of the CGeistbank board in five mnutes, sir." "Thank you, 1"l
be right down."

Thomas checked his appearance in the mrror. He said, "Conb ne." His hair was nade passably tidy,
his conplexion less pale, his eyes clear; certain facial nuscles were rel axed, and others
tightened. His suit required no attention

as inlife, it could not be winkl ed.

He al nost | aughed, but his newy conbed expression discouraged it. Expedi ency, honesty,

conpl acency, insanity. It was a tightrope wal k. He was ninety years old by one neasure, eighty-
five-and-a-half by another--and he still didn't know how to |ive.

On his way out, he picked up his Confidence & Optinmismand poured it on the carpet.
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(Rip, tie, cut toy man)

JUNE 2045

Paul took the stairs down, and circled the block a few tinmes, hoping for nothing nore than to

forget hinself for a while. He was tired of having to think about what he was, every waking

monent. The streets around the building were fam liar enough, not to | et himdelude hinself, but

at least to allow himto take hinmself for granted.

It was hard to separate fact fromrunor, but he'd heard that even the giga-rich tended to live in

rel atively mundane surroundings, favoring realismover power fantasies. A few nodel s-of-psychotics

had reportedly set thenselves up as dictators in opul ent pal aces, waited on hand and foot, but

nost Copies ained for an illusion of continuity. If you desperately wanted to convince yourself

that you were the sane person as your nenories suggested, the worst thing to do would be to swan

around a virtual antiquity (with nod cons), pretending to be O eopatra or Ranses ||

Paul didn't believe that he "was" his original. He knew he was nothing but a cloud of anbi guous

data. The nmiracle was that he was capabl e of believing that he existed at all

VWhat gave himthat sense of identity?

Continuity. Consistency. Thought foll owi ng thought in a coherent pattern

But where did that coherence cone fron?

In a human, or a Copy being run in the usual way, the physics of brain or conputer neant that the

state of mnd at any one noment directly influenced the state of mind that fol-lowed. Continuity

was a sinmple matter of cause and effect;

what you thought at tine A affected what you thought at tine B affected what you thought at tine C
100

But when his subjective tine was scranbled, the flow of cause and effect within the conputer bore

no rel ationshi p whatsoever to the flow of his experience-so how could it be an essential part of

it? Wien the programspelled out his life DBCEA, but it still felt exactly like ABCDE ... then

surely the pattern was all, and cause and effect were irrelevant. The whol e experience night just

as well have arisen by chance

Suppose an intentionally haywire conputer sat for a thousand years or nore, twitching fromstate
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to state in the sway of nothing but electrical noise. Mght it enbody consciousness?

In real time, the answer was: probably not-the probability of any kind of coherence arising at
random being so small. Real tinme, though, was only one possible reference frane;

what about all the others? If the states the nachi ne passed through could be rearranged in tine
arbitrarily, then who could say what kind of elaborate order might energe fromthe chaos?

Paul caught hinself. WAs that fatuous? As absurd as insisting that every roomfull of nonkeys
really did type the conpl ete works of Shakespeare-they just happened to put the letters in a
slightly different order? As ludicrous as claimng that every |arge-enough quantity of rock
cont ai ned M chel angel o' s David, and every warehouse full of paint and canvas contai ned the

conpl ete works of Renbrandt and Picasso-not in any nere latent form awaiting some skillful forger
to physically rearrange them but solely by virtue of the potential redefinition of the

coordi nates of space-tine?

For a statue or a painting, yes, it was a joke. Were was the observer who perceived the paint to
be in contact with the canvas, who saw the stone figure suitably delineated by air?

If the pattern in question was not an isol ated object, though, but a self-contained world,
conplete with at | east one observer to join up the dots fromwthin ..

There was no doubt that it was possible. He'd done it. In the final trial of the second
experiment, he'd assenbled hinself and his surroundings-effortlessly-fromthe dust of randomy
scattered nonents, from apparent white noise in real tinme. True, what the conputer had done had
been con-
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trived, guaranteed to contain his thoughts and perceptions coded into its seemngly ainm ess

cal cul ations. But given a |arge enough collection of truly random nunbers, there was no reason to
believe that it wouldn't include, purely by accident, hidden patterns as conplex and coherent as
the ones which underlay him

And woul dn't those patterns, however scranbled they might be in real tinme, be conscious of

t hensel ves, just as he'd been conscious, and piece their own subjective world .together, just as
he had done?

Paul returned to the apartnent, fighting off a sense of giddiness and unreality. So much for
forgetting hinself; he felt nore charged than ever with the truth of his strange nature.

Did he still want to bale out? No. No! How could he declare that he'd happily wake and forget

hi nsel f-wake and "reclaint his |life-when he was beginning to glinpse the answers to questions
whi ch his original had never even dared to ask?
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(Remt not paucity)
NOVEMBER 2050

Maria arrived at the cafe fifteen mnutes early-to find Durham already there, seated at a table
close to the entrance. She was surprised, but relieved; with the long wait she'd been expecting
suddenly cancel ed, she had no tine to grow nervous. Durham spotted her as she wal ked in; they
shook hands, exchanged pl easantries, ordered coffee fromthe table's touch-screen nmenus. Seeing
Durhamin the flesh did nothing to contradict the inpression he'd nade by phone: m ddl e-aged,

qui et, conservatively dressed; not exactly the archetypical Autoverse junkie.

Maria said, "I always thought | was the only Autoverse Review subscriber living in Sydney. 1've
been in touch with lan Summers in Hobart a couple of times, but |I never realized there was anyone
so close."

Dur ham was apol ogetic. "There's no reason why you would have heard of nme. I'mafraid |'ve al ways
confined nyself to reading the articles; |'ve never contributed anything or participated in the
conferences. | don't actually work in the Autoverse, nyself. | don't have the tine. O the skills,

to be honest."

Maria absorbed that, trying not to appear too startled. It was |like hearing sonmeone adnit that
they studied chess but never played the gane.

"But |1've followed progress in the field very closely, and | can certainly appreciate what you' ve

done with A lanberti. Perhaps even nore so than sone of your fellow practitioners. | think |I see
it in a rather broader context."
"You nean ... cellular autonmata in general ?"
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"Cel lul ar autormata, artificial life."

"They're your nmin interests?"

"Yes. "

But not as a participant? Maria tried to inmagine this man as a patron of the artificial life

scene, nmagnani nously sponsoring proni sing young practitioners; Lorenzo the Magnificent to the
Botticellis and M chel angel os of cellul ar automaton theory.

It wouldn't wash. Even if the idea wasn't intrinsically ludicrous, he just didn't | ook that rich
The coffee arrived. Durham started paying for both of them but when Maria protested, he let her
pay for herself wi thout an argunent-which nmade her feel far nore at ease. As the robot trolley
slid away, she got straight to the point. "You say you're interested in funding research that

builds on ny results with A lanberti. |Is there any particular direction-?"

"Yes. | have sonething very specific in nmnd." Durhamhesitated. "I still don't know the best way
to put this. But | want you to help nme ... prove a point. | want you to construct a seed for a

bi osphere. "

Maria said nothing; She wasn't even sure that she'd heard himcorrectly. A seed for a biosphere
was terraforning jargon-for all the plant and aninal species required to render a sterile, but
theoretically habitable planet ecologically stable. She'd never conme across the phrase in any
ot her context.

Dur ham conti nued. "I want you to design a pre-biotic environnment--a planetary surface, if you'd
like to think of it that way-and one sinple organi smwhich you believe woul d be capable, in tine,
of evolving into a nultitude of species and filling all the potential ecological niches."
"An environnment? So ... you want a Virtual Reality |andscape?" Maria tried not to | ook
di sappoi nted. Had she seriously expected to be paid to work in the Autoverse? "Wth nmi croscopic
prinordial life? Some kind of ... Precanbrian thenme park, where the users can shrink to the size
of al gae and inspect their earliest ancestors?" For all her distaste for patchwork VR Maria found
hersel f alnost warming to the idea. |If Durhamwas offering her the chance to supervise the whole
project-and the funds to do the job properly-it would be a
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thousand times nore interesting than any of the tedious VR contracts she'd had in the past. And a
ot nore lucrative.

But Durham said, "No, please-forget about Virtual Reality. | want you to design an organism and
an environnent-in the Autoverse-which would have the properties |'ve described. And forget about
Precanbrian algae. | don't expect you to recreate ancestral life on Earth, translated into

Aut overse chenmistry-if such a thing would even be possible. | just want you to construct a system
with ... the sane potential."

Maria was now t horoughly confused. "Wen you nentioned a planetary surface, | thought you neant a
full-scale virtual |andscape-a few dozen square kiloneters. But if you're tal king about the
Autoverse . .. you nean a fissure in a rock on a seabed, sonething |ike that? Something vaguely

anal ogous to a mcroenvironnment on the early Earth? Sonething a bit nmore 'natural' than a culture
dish full of two different sugars?”

Durham said, "I'msorry, |'mnot making nyself very clear. O course you'll want to try out the
seed organismin a nunber of mcroenvironnents; that's the only way you'll be able to predict with
any confidence that it would actually survive, nutate, adapt . . . flourish. But once that's
established, I'll want you to describe the conplete picture. Specify an entire planetary

envi ronnent which the Autoverse could support- and in which the seed would be likely to evolve
into higher lifeforns."

Maria hesitated. She was begi nning to wonder if Durham had any idea of the scale on which things
were done in the Autoverse. "Wat exactly do you nmean by a 'planetary environment'?"

"What ever you think is reasonable. Say-thirty mllion square kil oneters?" He |aughed. "Don't have
a heart attack; | don't expect you to nodel the whole thing, atomby atom | do realize that al
the conputers on Earth couldn't handle nuch nore than a tide pool. | just want you to describe the
essential features. You could do that in a couple of terabytes-probably less. It wouldn't take
much to sumup the topography; it doesn't matter what the specific shape of every nountain and
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vall ey and beach is-all you need is a statistical description, a fewrelevant fractal dinensions.
The neteorol ogy and the geochem stry-for want of a better word-will be a little nore conplex. But

I think you know what |1'mgetting at. You could sunmarize everything that nmatters about a pre-
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biotic planet with a relatively small anmount of data. | don't expect you to hand over a giant
Aut overse grid which contains every atomin every grain of sand.”

Maria said, "No, of course not." This was getting stranger by the mnute. "But... why specify a
whol e 'planet'-in any fornP"

"The size of the environnent, and the variation in clinate and terrain, are inportant factors.
Details like that will affect the nunber of different species which arise in isolation and | ater
nmgrate and interact. They certainly made a difference to the Earth's evolutionary history. So
they may or may not be crucial, but they're hardly irrelevant."

Maria said carefully, "That's true-but nobody will ever be able to run a systemthat big in the
Aut overse, so what's the point of describing it? On Earth, the systemis that big, we're stuck
with it. The only way to explain the entire fossil record, and the current distribution of
species, is to look at dungs on a planetary scale. Mgration has happened, it has to be taken into
account. But... in the Autoverse, it hasn't happened, and it never will. Effects like that wll
al ways be conpletely hypothetical."

Dur ham sai d, "Hypothetical ? Absolutely. But that doesn't mean the results can't be considered,
can't be imagined, can't be argued about. Think of this whole project as ... an aid to a thought
experiment. A sketch of a proof."

"A proof of what?"

"That Autoverse life could-in theory-be as rich and conplex as life on Earth."

Maria shook her head. "l can't prove that. Mdeling a few thousand generations of bacterial
evolution in a few mcroenvironnent. "

Dur ham waved a hand reassuringly. "Don't worry; | don't have unrealistic expectations. | said 'a
sketch of a proof,' but
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maybe even that's putting it too strongly, | just want. . . suggestive evidence. | want the best

bl ueprint, the best recipe you can cone up with for a world, enbedded in the Autoverse, which

m ght eventually develop conplex life. A set of results on the short-term evolutionary genetics of
the seed organism plus an outline of an environment in which that organi smcould, plausibly,
evolve into higher fornms. Al right, it's inpossible to run a planet-sized world. But that's no
reason not to contenplate what such a world would be like-to answer as many questions as can be
answered, and to nake the whole scenario as concrete as possible. | want you to create a package
so thorough, so detailed, that if soneone handed it to you out of the blue, it would be enough-not
to prove anything-but to persuade you that true biol ogical diversity could arise in the

Aut over se. "

Maria | aughed. "I'm already persuaded of that, nyself. | just doubt that there could ever be a

wat ertight proof." "Then imagi ne persuadi ng someone a little nore skeptical." "Wo exactly did you
have in mnd? Calvin and his nob?" "If you |ike."

Mari a suddenly wondered i f Durham was soneone she shoul d have known, after all-someone who'd
published in other areas of the artificial life scene. Wiy else would he be concerned with that
debat e? She shoul d have done a nuch wider literature search

She said, "So what it comes down to is ... you want to present the strongest possible case that

determnistic systenms |like the Autoverse can generate a biol ogy as conplex as real -world biol ogy-
that all the subtleties of real-world physics and quantumindeterm nacy aren't essential. And to
deal with the objection that a conplex biology mght only arise in a conplex environnent, you want
a description of a suitable 'planet’ that could exist in the Autoverse-if not for the mnor

i nconveni ence that the hardware that could run it will alnpst certainly never be built." 'That's
right."

Maria hesitated; she didn't want to argue this bizarre project out of existence, but she could
hardly take it on if she

107

wasn't clear about its goals. "But when it's all said and done, how nmuch will this really add to
the results with A |anberti?"

"I'n one sense, not a lot," Durham conceded. "As you said, there can never be a proof. Natural
selection is natural selection, and you' ve shown that it can happen in the Autoverse;

maybe that shoul d be enough. But don't you m nk a-carefully designed-thought experiment with an
entire planet is a bit nore . . . evocative . . . than any nunber of real experinents with Petr

di shes? Don't underestimate the need to appeal to people's inmaginations. Maybe you can see all the
consequences of your work, already. O her people night need to have them spelled out explicitly."
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Maria couldn't argue with any of that-but who handed out research grants on the basis of what was

evocative®. "So . . . which university-?"
Dur ham cut her off. "I'mnot an academic. This is just an interest of mne. A hobby, like it is
with you. I'man insurance salesnman, in real life."

"But how could you get funding without-?"
"I'mpaying for this nyself." He |aughed. "Don't worry, | can afford it; if you take ne up on
this, you're not going to be shortchanged, | can promise you that. And | know it's unusual for an
amateur to ... subcontract. But like | said, | don't work in the Autoverse. It would take nme five
years to learn to do, nyself, what |I'm asking of you. You'll be free to publish all of this under
your own nane, of course-all | ask is a footnote acknow edgi ng financial support.™

Maria didn't know what to say. Lorenzo the insurance sal esman? A private citizen-not even an
Aut overse junkie-was offering to pay her to carry out the nost abstract piece of progranm ng
i magi nabl e: not sinulating a nonexistent world, but "preparing" a sinulation that would never be
performed. She could hardly be disdai nful of anyone for throwi ng their hard-earned nmoney away on
"poi ntless" Autoverse research-but everything that had driven her to do that, herself, revolved
around firsthand experience. However nuch intellectual pleasure it had given her, the rea
obsession, the real addiction, was a matter of putting on the gl oves and reaching into that
artificial space.
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Dur ham handed her a ROM chip. "There are some detailed notes here-including a few ideas of nine
but don't feel obliged to follow any of them Wat | want is whatever you think is nost likely to
wor k, not what's closest to ny preconceptions. And there's a contract, of course. Have your | egal

expert systemlook it over; if you're not happy with anything, |'mpretty flexible."
"Thank you."
Durham stood. "lI'msorry to cut ms short, but I"'mafraid | have another appoi ntnent. Pl ease-read

the notes, think it all through. Call me when you' ve nade a decision."

After he'd left, Maria sat at the table, staring at the black epoxy rectangle in her palm trying
to make sense of what had happened.

Babbage had desi gned the Analytical Engine with no real prospect of seeing it constructed in his
lifetinme. Space travel enthusiasts had been designing interstellar craft, down to every last nut
and bolt, since the 1960s. Terraformn ng advocates were constantly churning out conprehensive
feasibility studies for schenes unlikely to be attenpted for a hundred years or nore. Wy? As aids
to thought experinents. As sketches of proofs.

And if Durham who'd never even worked in the Autoverse, had an infinitely grander vision of its

| ong-term possibilities than she had, then nmaybe she'd al ways been too close to it, too w apped up
in the tedious contingencies, to see what he'd seen ..

Except that this wasn't about |ong-term possibilities. The conputer that could run an Autoverse
world would be far bigger than the planet it was nodeling. If such a device was ever to be
constructed, however far into the future, there'd have to be far better reasons for building it
than this. It wasn't a question of a visionary born a generation or two before his tinme; Autoverse
ecol ogy was an entirely theoretical notion, and it always would be. The project was a thought
experiment in the purest sense.

It was al so too good to be true. The Autoverse addict's dreamcontract. But short of sone

sensel ess, capricious hoax, why should Durhamlie to her?

109

Maria pocketed the chip and left the cafe, not knowi ng whether to feel skeptical and pessimstic,
or elated-and guilty. Guilty, because Durhamif he was genuine, if he honestly planned to pay her
real noney for this glorious, senseless exercise-had to be a little insane. If she took this job,
she'd be taking advantage of him exploiting his strange nadness.

Maria |l et Aden into the house reluctantly; they usually nmet at his place, or on neutral ground,
but he'd been visiting a friend nearby, and she could think of no excuse to turn himaway. She
caught a glinpse of the red cloudl ess sunset behind him and the open doorway let in the hot
concrete snell of dusk, the whin- of evening traffic. After seven hours cloistered in her room
readi ng Durhamlis notes for his Autoverse Garden of Eden, the street outside seened strange, al npbst
shocki ng-charged with the two-billion-year gulf between Earth's equival ent nonment of prinordia
fecundity and all the bizarre consequences.

She wal ked ahead of Aden down the entrance hall and switched on the light in the living room
whi | e he propped his cycle against the stairs. Al one, the house suited her perfectly, but it took
only one nore person to nake it seem cranped.

He caught up with her and said, "I heard about your nother."
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"How? Who told you?"

"Joe knows one of your cousins in Newcastle. Angela? |Is that her name?"

He was | eani ng si deways agai nst the doorframe, arns folded. Maria said, "Wy don't you cone right

inif you're comng in?"

He said, "I'msorry. |Is there anything | can do?"

She shook her head. She'd been planning to ask hi mhow nuch he could I end her to help with the

scan, but she couldn't raise the subject, not yet. He'd ask, innocently, if Francesca was certain

that she wanted to be scanned-and the whol e thing woul d degenerate into an argument about her

right to choose a natural death. As if there was any real choice, w thout the noney for a scan
110

Maria said, "I saw her yesterday. She's handling it pretty well. But | don't want to talk about it
ri ght now. "

Aden nodded, then detached hinself fromthe doorway and wal ked up to her. They kissed for a while,
whi ch was conforting in a way, but Aden soon had an erection, and Maria was in no nood for sex.
Even at the best of tines, it took a willing suspension of disbelief, a conscious decision to bury
her awareness of the biol ogical clockwork driving her enotions-and right now, her head was stil
buzzing with Durham s suggestion for building a kind of latent diploidisminto A |anberti, a
propensity to "m stakenly" nake extra copies of chronpbsonmes, which mght eventually pave the way
to sexual reproduction and all of its evolutionary advantages.

Aden pulled free and went and sat in one of the arnthairs.

Maria said, "I think I've finally got sonme work. If | didn't dreamthe whole thing."

"That's great! \Wo for?"

She described her neeting with Durham The commi ssion, the seed.

Aden said, "So you don't even know what he gets out of this-except not-quite-proving sone obscure
intellectual point about evolution?" He |laughed, incredulous. "How will you know if you've not-
qui te-proved it well enough? And what if Durham di sagrees?"

"The contract is all in my favor. He pays the noney into a trust fund before | even start. Al |
have to do is nmake a genuine effort to conplete the project within six nonths-and if there's any
di spute, he's legally bound to accept an independent adjudicator's decision on what constitutes a
"genuine effort.' The expert system| hired gave the contract a triple-A rating."

Aden still | ooked skeptical. "You should get a second opinion; half the tine those things don't
even agree with each other-let alone predict what would happen in court. Anyway, if it all goes
snoot hly, what do you end up wi th?"

"Thirty thousand dollars. Not bad, for six nonths' work. Plus conputing time up to another thirty
thousand-billed directly to him™"
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"Yeah? How can he afford all this?"

"He's an insurance salesman. |If he's good, he could be naking, | don't know ... two hundred grand
a year?"

"Which is one hundred and twenty, after tax. And he's paying out sixty on this shit?"
"Yes. You have a problemwith that? It doesn't exactly | eave himpoverty-stricken. And he coul d be

earning twice as nmuch, for all | know. Not to mention savings, investnments ... tax dodges. His
personal finances are none of ny business;

once the noney's in the trust fund, he can go bankrupt for all | care. | still get paid if I
finish the job. That's good enough for ne."

Aden shook his head. "I just can't see why he thinks it's worth it. There are God- knows- how nany-

t housand Copies in existence, right nowrunning half the biggest corporations in the world, in
case you hadn't noticed-and this man wants to spend sixty thousand dollars proving that artificia
life can go beyond bacteria?"

Maria groaned. "We' ve been through this before. The Autoverse is not Virtual Reality. Copies are
not the human equivalent of A. lanberti. They're a cheat, they're a ness. They do what they're
meant to do, very efficiently. But there's no ... underlying logic to them Every part of their
body obeys a different set of ad hoc rules. kay, it would be insane to try to nodel an entire
human body on a nolecular level-but if you're interested in the way fundanental physics affects
bi ol ogy. Copies are irrel evant, because they have no fundanental physics. The behavior of a Copy's
neurons doesn't arise fromany deeper laws, it's just a matter of sone "rules for neurons" which
are based directly on what's known about neurons in the human body. But in the human body, that
behavior is a consequence of the | aws of physics, acting on billions of nolecules. Wth Copies,
we' ve cheated, for the sake of efficiency. There are no nol ecul es, and no | aws of physics; we've
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just put in the net results-the biol ogy-by hand."
"And that offends your aesthetic sensibilities?" "That's not the point. Copies have their place-
and when
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the tine cones, |'d rather be a software nongrel than dead. Al I'msaying is, they' re useless for
telling you what kind of physics can support what kind of life." "A burning question of our tine."
Maria felt herself flush with anger, but she said evenly, "Maybe not. | just happen to find it
interesting. And apparently Paul Durham does too. And naybe it's too abstract a question to
qualify as science ... maybe working in the Autoverse is nothing but pure mathematics. O

phil osophy. O art. But you don't seemto have any qual ns about spending a year in Seoul
practicing your own useless artformat the Korean taxpayers' expense." "lIt's a private
university." "Korean students' expense, then."

"l never said there was anything wong with you taking the job-1 just don't want to see you get
screwed if this man turns out to be lying."

"What coul d he possibly have to gain by lying?" "I don't knowbut | still don't see what he has to
gain if he's telling the truth." He shrugged. "But if you' re happy, |'m happy. Maybe it'Il all be
okay. And | know, the way things are going, you can't afford to be picky."

Pi cky? Maria started | aughing. Discussing this on Aden's terns was ridicul ous. Durham wasn't
stringing her along, wasting her tinme; he was absolutely serious-his notes proved that. Three
hundred pages-nonths of work. He'd taken the plan as far as he could, short of |earning the
intricacies of the Autoverse hinself.

And maybe she still didn't understand his notives-but maybe there was nothing to be "understood."
When she'd been inmersed in his notes, there'd been no nystery at all. On its own terns, Durhanis
plan was . . . natural, obvious. An end in itself, requiring no dreary explanation rooted in the
worl d of academic glory and nonetary gain. Aden said, "Wiat's so funny?" "Never mnd."

He shifted in the chair, and | ooked at her oddly. "Wll, at |least you won't have to spend all your
time in Seoul |ooking for work, now That would have been a bore."
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"I"'mnot going to Seoul."

"You're joking."

She shook her head.

"What's the problen? You can do this job anywhere, can't you?"

"Probably. Yes. | just-"

Maria felt a twinge of uncertainty. He seened genuinely hurt. He'd made it clear that he'd go

wi thout her, if he had to-but that was understandabl e. Conposer-in-residence was his perfect job-
and she had nothing to weigh against that, nothing to | ose by acconpanying him He m ght have put
his position nore diplomatically, instead of making her feel |ike optional baggage-but that was
nei ther proof that he was trying to drive her away, nor an unforgivable crime in itself. He was
tactl ess sonetinmes. She could live with that.

"What's wong with you? You'd love it in Seoul. You know you woul d."

She said, "lI'd love it too nuch. There'd be too many distractions. This project is going to be
hard work, the hardest thing |I've ever done, and if | can't give it all nmy attention, it's going
to be inpossible." It had started as an ad |ib excuse, but it was true. She had six nonths, if not

to build a world, at least to sketch one; if she didn't eat, sleep and breathe it, it would never
come together, it would never cone to life.
Aden snorted. "That's ludicrous! You don't even have to wite a programthat runs. You said
yoursel f, as long as you nmaeke a reasonable effort, whatever you hand over will be good enough.
What's Durham going to say? 'Sorry, but | don't think this slime nould would ever invent the
wheel ' ?"
"CGetting it right natters to ne."
Aden sai d nothing. Then, "If you want to stay behi nd because of your nother, why can't you just
say so?"

Maria was startled. "Because it's not true."

He stared at her angrily. "You know, | was going to offer to stay here with you. But you didn't
want to talk about it."

Maria untangl ed that. "That's what you came here to tell ne? That if | planned to stay in Sydney
because of Francesca, you'd turn down the job in Seoul ?"
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"Yes." He said it as if it should have been obvious to her all along. "She's dying. Do you think
I'd wal k off and | eave you to cope with that alone? What kind of shit do you think |I an?" She's
not dying; she's going to be scanned. But she didn't say that. "Francesca doesn't care if | go or
stay. | offered to nove in with her, but she doesn't want to be | ooked after by anyone. Let al one
by nme." ' Then cone to Seoul ."

"Wy, exactly? So you won't feel bad about |eaving me? That's what it all cones down to, isn't it?
Your peace of mind."

Aden t hought about that for a while. Then he said, "Al right. Fuck you. Stay."

He got to his feet and wal ked out of the room Maria listened to himfunbling with his cycle, then
opening the front door, slanming it closed.

She tidied up in the kitchen, checked the | ocks, switched off the Iights. Then she went upstairs
and | ay on her bed, leaving the roomin darkness, trying to picture the likely course of events
over the next few weeks. Aden woul d phone before he left, trying to patch things up, but she could
see how easy it would be, now, to break things off permanently. And now that it had reached that
stage, it seened |ike the obvious thing to do. She wasn't upset, or relieved-just calm It always
made her feel that way: burning bridges, driving people away. Sinplifying her life.

She'd left the termnal switched on after reading Durhams ROM the screen was bl ank, and
supposedly pure bl ack, but as her eyes adapted to the dark she could see it glowing a faint gray.
Every now and then there was a brief flash at a random point on the screen-a pixel activated by
background radi ati on, struck by a cosmic ray. She watched the flashes, like a slowrain falling on
a wi ndow to another world, until she fell asleep.

(Remit not paucity)

JANUARY 2051

Mal col m Carter presented as a tall, solid, vigorous-looking man in |late niddle age-and in fact he
was fifty-eight, so his visitor's body m ght easily have been styled directly on his real one.

Peer remenbered seeing photographs of Carter in the early thirties, when he rose to prom nence as
one of the first architect-programmers to concentrate on the needs of Copies, rather than catering
to the human visitors who used virtual environnents nerely for work or entertainnent. Visitors had
ended up hiring himtoo, though-visitors |like Kate who were on their way in. And Kate had noved in
a simlar orbit then, a young conputer artist snatched out of obscurity in Oregon and adopted by
the San Francisco glitterati at about the sane tine as Carter's own ascent froma snall Arizona
sof tware house. Peer wasn't sure he woul d have recogni zed the nman fromthose ol d nagazi ne shots-
but then, nobody continued to | ook the way they'd |l ooked in the thirties, if they could possibly
help it.

Carter shook hands with Peer, and nodded at Kate; Peer wondered, curious but not really jeal ous,

if they were greeting each other a little nore warmly in a private detour fromthe version of the
meeti ng he was seeing. They were standing in a spacious reception area, the walls and high ceiling
decorated with a nmotif of tiered concentric circles noulded into the creamcol ored plaster, the
floor tiled in black-and-white dianonds. This was Carter's publicly listed VR address; anyone at
all could call the nunber and "come here." The room spawned separate versions for separate
cal l ers, though; Peer and Kate had taken steps to arrive together, but there had been
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no risk of themaccidentally bumping into one of Carter's-or Durham s-wealthy clients.

Carter said, "I hope you don't mind if we keep this brief and to the point. | don't like to use
i nducers for nore than twenty-four hours at a stretch."

Peer said, "It's good of you to make the time to see us at all." He cursed hinself silently; he

was contenpl ating paying this man a substantial portion of his entire wealth-and trusting himwi th
the fate of an autononpus version of his own consciousness. He had a right to an audience. Still,
at a slowdown of sixty ...

Carter-if it really was Carter, and not just a convincing mask-pointed out a door at the end of
the room "There's a rough sketch of the city through there, if you want to take the tour later
on; just call out for a guide if you need one. But | expect the city itself s not your main
concern. Wat you really want to knowis, can | fit you safely into the cracks?"

Peer glanced at Kate. She renamined silent. She was already convinced; this was all for his
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benefit.

Carter held out a hand toward the mddle of the room "See that fountain?" A ten-neter-w de marble
weddi ng cake, topped with a wi nged cherub westling a serpent, duly appeared. Water cascaded down
froma gushing wound in the cherub's neck. Carter said, "lIt's being conputed by redundancies in
the sketch of the city. |I can extract the results, because | know exactly where to look for them
but nobody el se woul d have a hope in hell of picking themout."

Peer wal ked up to the fountain. Even as he approached, he noticed that the spray was intangi bl e;
when he di pped his hand in the water around the base he felt nothing, and the notion he nade with
his fingers left the foam ng surface unchanged. They were spying on the cal cul ati ons, not
interacting with them the fountain was a cl osed system

Carter said, "In your case, of course, nobody will need to know the results. Except you-and you'l
know t hem because you'll be them™

Peer replied, alnost wthout thinking, "Not ne. My clone."

"What ever." Carter clapped his hands, and a nulticol ored,
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three-di nmensional |attice appeared, floating in the air above the fountain. "This is a schematic
of part of the software running the sketch of the city. Each cube represents a process. Packets of
data-those blips of colored light-fl ow between them

"There's nothing so crude as a subset of processes dedicated to the fountain. Every individua
process-and every individual packet of data-is involved with sonme aspect of the city. But there
are sonme slightly inefficient calculations going on . here and there, and sone 'redundant' pieces
of information .being exchanged." Pin-pricks in a smattering of the cubes, and :,s6me of the data,
gl owed bright blue. "One of the sinplest tricks is to use a vector when only a direction is needed-
when the magni tude of the vector is irrelevant. Perfectly reasonabl e operations on the vector,
entirely justified in their own context, incidentally performarithnetic on the magnitude. But
that's just one technique; there are dozens of others." He clapped his hands again, and everything
but the blue highlights vanished. The diagramre-forned, the scattered processes coning together
into a compact grid. "The point is, the fountain gets conputed along with the city, w thout any of
the software explicitly stealing time for a parasitic task. Every line of every program nmakes
sense in ternms of computing the city."

Peer said, "And if Durhamruns your code through an optim zer which rescales all the unnecessary

vectors, trins away all the inefficiencies ... ?"

Carter shook his head. "I don't believe he'd neddle with the code at all, but even if he does,
optimzers can only track things so far. In the full version of the city, the results of your
calculations will propagate so widely that it would take nonths for any programto deduce that the

data's not actually needed sonewhere-that it ultinmately makes no difference to the legitinmate

i nhabitants." He grinned. "Optimzing anything to do with Copies is a subtle business. ,You nust
have heard about the billionaire recluse who wanted to run as fast as possibl e-even though he
never made contact with the outside world-so he fed his own code into an optinizer. After
analyzing it for a year, the optimzer reported TH S PROGRAM W LL
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PRODUCE NO QUTPUT, and spat out the optimnm zed version- which did precisely nothing."

Peer | aughed, although he'd heard the joke before.

Carter said, "The fact is, the city is so conplex, there's so nuch going on, that even if it had
all been left to chance, | wouldn't be surprised if there were sone quite sophisticated secondary
conmput ati ons taking place, purely by accident. | haven't gone looking for them though-it would
bum up far too nmuch processor tinme. And the sanme applies to anyone searching for you. It's just
not a practical proposition. Wiy woul d anyone spend nillions of dollars scanning for sonething
whi ch can do no harnP"

Peer gazed up at the blue schematic skeptically. Carter cane across as if he knew what he was
tal ki ng about, but a few plausibl e-1ooking graphics proved not hi ng.

Carter seened to read his mind. "If you have any doubts, take a | ook at the software | used." A

| arge, fat book appeared, floating in front of Peer. "This nodifies programA to surreptitiously
carry out programB, given Ais sufficiently nore algorithmically conplex than B. Wat that neans,
exactly, is in the technical appendix. Try it out, showit to your favorite expert system...
verify it any way you like."

Peer took hold of the book, squeezed it down to credit-card size, and slipped it into the back
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pocket of his jeans. He said, "There's no reason why you shouldn't be able to do everything you
claim piggyback us onto the city, hide us from searches, protect us fromoptim zation. But.

why? What do you get out of this? What you' re asking for is nothing, conpared to what Dur ham rust
be paying you. So why take the risk? Or do you screw all your clients as a matter of principle?"
Carter chose to seem anmused, not offended. "The practice of skinm ng off a percentage of a
construction project has a long, honorable tradition. All the nore honorable if the client's needs
aren't seriously conpromised. In this case, there's also sone el egant progranmi ng invol ved-worth

doing for its own sake. As for the nmoney, |'m charging you enough to cover ny costs." He exchanged
a look with Kate-for Peer's benefit, or he wouldn't have seen it. "But in the end, |I'monly making
t oe
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offer as a favor. So if you mink I'mgoing to cheat you, you' re wel cone to decline."

Peer changed tack. "Wat if Durhamis cheating his clients? You're only screwing themout of a few
Q PS-but what if Durham doesn't plan to run the city at all, just vanish with the noney? Have you
ever seen his hardware? Have you used it?"

"No. But he never clainmed-to ne-that he had his own hardware. The version of the story | got is
that the city's going to run on the public networks. That's bullshit, of course; the Copies
funding himwouldn't wear that for a second-it's just a polite way of telling ne that the hardware
i s none of my business. And as for vanishing with the noney, fromwhat | can deduce about his cash
flow, he'll be lucky to break even on the project. Wich suggests to nme that soneone else entirely
is handling the true financial arrangenents; Durhamis just a front nman, and the real owner of the
hardware will pay himfor his troubles, once the whole thing is wapped up."”

"The owner of what? This hypothetical 'breakthrough nmachi ne' that nobody's laid eyes on?"

"If he's persuaded Sanderson and Repetto to pay him then you can be sure he's shown them

sonet hing that he hasn't shown ne."

Peer was about to protest, but Carter's expression said: take it or leave it, believe what you
like. 1've done this nuch for ny ex-lover, but the truth is, | don't care if you 're convinced or
not .

Carter excused hinsel f. Wien he turned and wal ked away across the room footsteps echoing in the
cavernous space, Peer couldn't believe he would have hung around for the fifteen real-time mnutes
it took to reach the exit. Not a busy nman like that. In fact, he'd probably conducted two or three
ot her neetings with Copies while he'd been talking to them dropping in and out of the
conversation, leaving a mask to animate his features in his absence.

Kate said, "Wat's the worst that can happen? If Durhamis a con man, if the city's a hoax, what
have we lost? Al noney can buy us is QPS-and you're the one who's so sure that it doesn't matter
how slowy we run."
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Peer scow ed, still staring at the exit Carter had used, surprised to find hinself reluctant to
drag his gaze away. The door neant nothing to him He said, "Half the charmof this lies in
stealing a free ride. O bribing Carter to steal it for us. There's not nmuch ... dignity in

stowi ng away on a ship goi ng nowhere."

"You coul d choose not to care."

"I don't want to do that. |I don't pretend to be human, but | still have a ... core personality.
And | don't want equanimty. Equaninity is death."

"On the skyscraper-"

"On the skyscraper | rid nyself of distractions. And it's confined to that one context. Wen |
energe, | still have goals. | still have desires.” He turned to her, reached out and brushed her
cheek with his fingers. "You could choose not to care about security. O QPS rates, weather
control, the politics of conmputing-you could choose to view all the threatening noises of the
outside world as so nmuch fl atul ence. Then you wouldn't need, or want, to do this at all."

Kate [ eft the body he was touching where it was, but took a step backward in another just like it.
Peer let his hand drop to his side.

She said, "Once I'mpart of this billionaires' city, I'll happily forget about the outside world.
Once | have all that noney and influence devoted to my survival."

"Do you nean, that will be enough to satisfy you-or do you intend nmaki ng a consci ous decision to
be satisfied?"

She sniled enigmatically-and Peer nade a consci ous decision to be noved by the sight. She said, "I
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don't know yet. You'll have to wait and see."

Peer said nothing. He realized that, in spite of his doubts, he'd alnost certainly follow her-and
not just for the shock of creating a second version, not just for the sake of underm ning his |ast
ant hr oponor phi ¢ del usions. The truth was, he wanted to be with her. Al of her. If he backed out
and she went ahead, the know edge that he'd passed up his one opportunity to have a version of

hi nsel f acconpany her would drive himnad. He wasn't sure if this was greed or affection, jealousy
or loyalty-

121
but he knew he had to be a part of whatever she experienced in there.
It was an unsettling revelation. Peer took a snapshot of his state of m nd
Kate gestured toward the door which led to the sketch of the city.
Peer said, "Wiy bother with that? There'll be plenty of tine to explore the real thing."
She | ooked at himoddly. "Don't you want to satisfy your curiosity? Now and forever, for the one
who' Il stay behi nd?"
He thought about it, then shook his head. "One clone will see the finished city. One won't. Both
will share a past when they'd never even heard of the place. The clone outside, who never sees the

city, will try to guess what it's like. The clone inside will run other environnents, and
sonetimes he won't think about the city at all. Wen he does, sonetines he'll ms-renenber it. And
sonetimes he' Il dream about wildly distorted versions of what he's seen

"I define all those nmonents as part of ne. So ... what is there to be curious about?"

Kate said, "I love it when you go all doctrinaire on ne." She stepped forward and ki ssed hi mthen

as he reached out to hold her, she slipped away into yet another body, |eaving himenbracing
not hi ng but dead weight. "Now shut up and let's go take a | ook."

Peer doubted that he'd ever know exactly why he'd died. No ampbunt of agonized introspection
tortuous video-postcard interrogation of ex-friends, or even expert system analysis of his fina
scan file, had brought himany nearer to the truth. The gap was too wide to be bridged; the | ast
four years of his corporeal life had been lost to himand the events of the period seenmed nore
like an ill-fated excursion into a parallel world than any nere epi sode of ammesi a.

The coroner had returned an open finding. Rock-clinbing accidents were rare, the best technol ogy
was al nost f ool proof -
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but David Hawt horne had scornfully eschewed all the nollycoddling refinements (including the bl ack
box i nplants which could have recorded the actions leading up to his death, if not the notives
behind then). No pitons full of mcrochips, which could have performed ultrasound tonography of
the cliff face and conmputed their own | oad-bearing capacity; no harness packed with intelligent
crash bal l oons, which could have cushioned his sixty-meter fall onto jagged rocks; no robot
clinmbing partner, which could have carried himtwenty kilonmeters over rugged terrain with a broken
spine and delivered himinto intensive care as if he'd floated there on a cloud of norphine.

Peer coul d enpathize, to a degree. Wiat was the point of being scanned, only to remai n enslaved by
an obsol ete respect for the body's fragility? Having triunphed over nortality, how could he have
gone on living as if nothing had changed? Every biol ogical instinct, every commopbnsense idea about
the nature of survival had been rendered absurd-and he hadn't been able to resist the urge to
dramatize the transformation.

That didn't prove that he'd wanted to die.

But whether his death had been pure nisfortune, unequivocal suicide, or the result of sone

i nsanely dangerous stunt not (consciously) intended to be fatal, the four-years-out-of-date David
Hawt hor ne had awakened in the virtual sluns to realize that, personally, he'd given the prospect
about as nuch serious consideration as that of awakening in Purgatory. Watever he'd cone to
believe in those m ssing years, whatever he'd imagined in his |last few seconds of life on that

|l i mestone overhang, up until his final scan he'd always pictured his virtual resurrection as
taking place in the distant future, when either he'd be seriously wealthy, or the cost of
conmputing woul d have fallen so far that noney woul d scarcely matter.

He'd been forty-six years old, in perfect health; a senior executive with Incite PLC Europe's
twenty-fifth largest marketing firmsecond-in-charge of the interactive targeted mail division.
Wth care, he could have died at the age of a hundred and fifty, to becone an instant nenber of
the elite-perhaps, by then, in a cybernetic body barely distinguishable fromthe real thing.
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But having paid for the right not to fear death, at sone |evel he nust have confused the kind of
abstract, literary, norally-charged, beloved-of-fate inmortality possessed by nythical heroes and
virtuous believers in the afterlife, with the highly specific free-nmarket version he'd actually
signed up for.

And what ever the convol uted psychol ogi cal explanation for his death, in financial ternms the result
was very sinple. He'd died too soon

In a real-time week-a few subjective hours-he had gone froma nodel of flesh and blood in the

| avi sh virtual apartnent he'd bought at the tine of his first scan, to a disenbodi ed consci ousness
observing his Bunker. Even that hadn't been enough to et himcling to his role in the outside
world. Full life insurance was not avail able to people who'd been scanned-1et al one those who al so
i ndul ged in dangerous recreations-and the coroner's verdict had even ruled out paynent fromthe
only over-priced wat ered-down substitute policy he'd been able to obtain. At a slowdown of thirty,
the | owest Bunker-to-real-tine factor the inconme fromhis investnents could provide, communication
was difficult, and productive work was inpossible. Even if he'd started burning up his capital to
buy the exclusive use of a processor cluster, the tine-rate difference would still have rendered
hi m unenpl oyabl e. Copi es whose trust funds controll ed massi ve sharehol di ngs, deceased conpany
directors who sat on the unofficial boards which nmet twice a year and nade three or four |eisurely
decisions, could live with the tinme-dilated econom cs of slowdown. Hawt horne had di ed before
achieving the necessary financial critical nass-let alone the kind of director-eneritus status
where he could be paid for nothing but his nane on the conpany |etterhead.

As the reality of his situation sank in, he'd spiraled into the bl ackest depression. Any nunber of
expensi ve, disabling diseases might have dragged hi mfrom upper-m ddl e-class confort into
conmparitive poverty and isol ati on-but dying "poor" had an extra sting. In corporeal life, he'd
happi |y gone along with the consensus: nmoney as the deepest |evel of reality, ownership records as
the definition of truth ... while escaping
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nost weekends to the nmani cured garden of the English countryside, canping beneath the clouds,
clearing his head of the City's byzantine fictions-rem nding hinself how artificial, how
arbitrary, it all was. He'd never quite deluded hinself that he could have lived off the |and:
"vani shing" into a forest mapped twi ce a day by EarthSat on a centimeter scale; surviving on the
fl esh of protected species, tearing the radio-tracking collars off foxes and badgers with his bare
teeth; stoically enduring any rare diseases and parasitic infestations to which his chil dhood
vacci nations and pol yclonal T-cell boosts hadn't granted himinmnity. The truth was, he al nost
certainly would have starved, or gone insane-but that wasn't the point. Wiat nmattered was the fact
that his genes were scarcely different fromthose of his hunter-gatherer ancestors of ten thousand
years before; that air was still breathable, and free; that sunshine still flooded the planet,
still drove the food chain, still maintained a climate in which he could survive. It wasn't
physically inmpossible, it wasn't biologically absurd, to imagine |life w thout noney.

Wat ching the screens of his Bunker, he'd | ooked back on that trite but conforting understanding
with a dizzying sense of |oss-because it was no longer in his power to distance hinself, however
briefly, fromthe mass hallucination of commerce-as-reality, no | onger possible to wench sone

hal f - sel f-nocki ng sense of dignity and i ndependence out of his hypothetical ability to live naked
in the woods. Money had ceased to be a convenient fiction to be viewed with appropriate irony-
because the computerized financial transactions which flowed fromhis investnents to the network's
Q PS provi ders now under pi nned everything he thought, everything he perceived, everything he was
Friendl ess, bodiless, the entire world he'd once inhabited transfornmed into nothing but a blur of
scenery glinpsed through the wi ndow of a high-speed train, David Hawt horne had prepared to bale
out .

It was Kate who had interrupted him She'd been delegated to make a "wel conming call" by a slum
dwel lers’ comrittee, which she'd only joined in the hope that they'd sponsor one
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of her projects. This was before she'd made the conscious decision not to desire an audi ence for
any of her art, rendering its quota of conmputing tine relative to any other process irrel evant.
Hawt horne's only contact since his death had been brief recorded nessages fromex-friends, ex-

| overs, ex-relations and ex-coll eagues, all nore or less bidding himfarewell, as if he'd enbarked
on a one-way voyage to a place beyond the reach of nobdem communi cations. There'd al so been an

of fer of counseling fromhis scanning clinic's Resurrection Trauma expert systemfirst ten
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subj ective mnutes absolutely free. Wien Kate had appeared on his comruni cati ons screen, synched
to his tine rate and tal ki ng back, he'd poured out his soul to her

She' d persuaded himto postpone baling out until he'd considered the alternatives. She hadn't had
to argue hard; the mere fact of her presence had already inproved his outl ook i Mmeasurably.
Thousands of Copies, she'd said, survived with slowdown factors of thirty, sixty, or worse-playing
no part in human society, earning no noney but the passive incone fromtheir trust funds, living
at their own speed, defining their worth on their own terns. He had nothing to lose by trying it

hi nsel f.

And if he couldn't accept that kind of separatist existence? He al ways had the choice of
suspendi ng hinmself, in the hope that the econonics of ontology would eventually shift in his favor-
albeit at the risk of waking to find that he'd nmatched speeds with a world far stranger, far
harder to relate to, than the present in fast notion

For soneone whose fondest hope had been to wake in a robot body and carry on living as if nothing
had changed, the sluns were a shock. Kate had shown himaround the Sl ow Cl ubs-the neeting places
for Copies willing to synch to the rate of the slowest person present. Not a billionaire in sight.
At the Cabaret Andal ou, the nusicians presented as |iving saxophones and guitars, songs were

vi sible, tangible, psy-chotropic radiation blasting fromthe nouths of the singers- and on a good
ni ght, a strong enough sense of camaraderie, tel epathy, synergy, could by the mutual consent of

t he crowd
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take over, nelting away (for a nonment) all personal barriers, nental and nock- physi cal
reconstructing audi ence and perfornmers into a single organism one hundred eyes, two hundred
Iinbs, one giant neural net resonating with the nenories, perceptions and enotions of all the
people it had been.

Kat e had shown hi m sorme of the environnents she'd bought-and sone she'd built hersel f-where she
lived and worked in solitude. An overgrown, oversized, small-town back garden in early sumer, an
enhanced and nodi fied chil dhood nmenory, where she carved solid scul ptures out of nothing but the
ten-to-the-ten-thousandth possibilities of color, texture and form A bleak gray stretch of
shoreline under eternally threatening clouds, the sky dark oil on canvas, a painting cone to life,
where she went to cal mherself when she chose not to nake the conscious decision to be calm
She' d hel ped hi mredesign his apartnent, transforming it froma photorealist concrete box into a
system of perceptions which could be as stable, or responsive, as he wi shed. Once, before sleep
he'd wapped the structure around hinself |ike a sleeping bag, shrinking and softening it unti
the kitchen cradled his head and the other roons draped his body. He'd changed the topol ogy so
that every wi ndow | ooked in through another wi ndow, every wall abutted another wall; the whole
thing closed in on itself in every direction, finite but borderless, universe-as-wonb.

And Kate had introduced himto Daniel Lebesgue's interactive philosophical plays: The Behol der
The Sane Man (his adaptation of Pirandello's Enrico IV), and, of course, Solipsist Nation

Hawt hor ne had taken the role of John Beckett, a reluctant Copy obsessed with keeping track of the
out side world-who ends up literally beconing an entire society and culture hinself. The play's
software hadn't enacted that fate upon Hawt horne-intended for visitors and Copies alike, it worked
on the level of perceptions and netaphors, not neural reconstruction. Lebesgue's ideas were
mesnerizing, but inprecise, and even he had never tried to carry themthrough-so far as anyone
knew. He'd vani shed fromsight in 2036; beconing a recluse, baling out, or suspending hinself,
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nobody could say. Hi s disciples wote mani festos, and prescriptions for virtual Uopias; in the
wi der vernacul ar, though, to be "Solipsist Nation" sinply neant to have ceased deferring to the
out si de worl d.

Three subjective weeks-alnost four real-tine years- after his resurrection, Hawthorne had stepped
of f the merry-go-round | ong enough to catch up with the news from outside. There'd been not hi ng
especially dramatic or unexpected in the sunmari es-no shocking political upheavals, no stunning
t echnol ogi cal breakthroughs, no nore nor less civil war or famne than in the past. The BBC s
headl i nes of the day: Five hundred people had died in storns in southeast England. The European
Federation had cut its intake of environnmental refugees by forty percent. Korean investors had
gone ahead with a threatened enbargo on US government bonds, as part of a trade war over

bi ot echnol ogy tariffs, and utilities had begun di sconnecting power, water and communi cati ons
services fromfederal buildings. Up-to-the-nminute details notwithstanding, it had all seened as
famliar as sone brand-nane breakfast food: the sane texture, the same taste, as he renenbered
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fromfour, fromeight, years before. Wth his eyes | ocked on the termnal in front of him the
oddly soot hing generic inmages drawing himin, the three hallucinatory weeks of danci nhg saxophones
and habitabl e paintings had receded into insignificance, as if they'd been nothing but a vivid
dream O at |east sonething on another channel, with no risk of being nmistaken for news.

Kate had said, "You know, you can sit here forever, watch this forever, if that's what you want.
There are Copies-we call them Wtnesses-who refine thenselves into . .. systens .. . which do
not hi ng but nonitor the news, as thoroughly as their slowdown allows. No bodies, no fatigue, no
di stractions. Pure observers, watching history unfold."

"That's not what | want."

He hadn't taken his eyes off the screen, though. Inexplicably, he'd started to cry, softly,
grieving for sonething that he couldn't name. Not the world defined by the news systens; he'd
never inhabited that place. Not the people who'd
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sent himtheir recorded farewells; they'd been useful at the tinme, but they neant nothing to him
anynore.
" But ?"
"But outside is still what's real to ne-even if | can't be a part of it. Flesh and blood. Solid
ground. Real sunlight. It's still the only world that matters, in the end. | can't pretend | don't
know that. Everything in here is just beautiful, inconsequential fiction." Including you

I ncl udi ng ne.

Kate had said, "You can change that."

"Change what? Virtual Reality is Virtual Reality. | can't transformit into sonmething else."
"You can change your perspective. Change your attitudes. Stop view ng your experiences here as

| ess than real ."

"That's easier said than done."

"But it isn't."

She'd summoned up a control panel, shown himthe software he could use: a program which woul d
anal yze his nodel -of-a-brain, identify his qualns and m sgi vings about turning his back on the
wor | d-and renove them

"A do-it-yourself |obotony."

"Hardly. There's no 'physical' excision. The programcarries out trial-and-error adjustnent of
synaptic weights, until it finds the mininum possible alteration which achieves the desired goal
A few billion short-lived stripped-down versions of your brain will be tested and di scarded al ong
the way, but don't let that bother you."

"You've run this on yoursel f?"

She' d | aughed. "Yes. Qut of curiosity. But it found nothing to change in ne. |1'd al ready made up
my mind. Even on the outside, | knew this was what | wanted."
"So ... | press a button and there's sonmeone new sitting here? One instant synthetic satisfied

customer? | annihilate nyself, just like that?"

"You're the one who junped off a cliff."

"No. I'mthe one who didn't."

"You won't 'annihilate yourself.' You'll only change as nmuch as you have to. And you'll still cal
yoursel f David Hawt horne. What nore can you ask for? Wat nore have you ever done?"
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They' d talked it through for hours, debating the fine philosophical and noral points; the

di fference between "naturally" accepting his situation, and inmposing acceptance upon hinself. In
the end, though, when he'd nmade the decision, it had seened |ike just another part of the dream
just another inconsequential fiction. In that sense, the old David Hawt horne had been true to his
bel i efs-even as he rewired them out of existence.

Kate had been wrong about one thing. Despite the perfect continuity of his nmenories, he'd felt
conpelled to mark the transition by choosing a new name, plucking the whinsical nonosyllable out
of thin air.

The "m ni mum possi ble alteration"? Perhaps if he had ended up less radically Solipsist Nation, far
nore of his personality would have to have been distorted for himto have been convinced at all. A
few bold necessary cuts had squared the circle, instead of a thousand finicky nutil ations.

That first change, though, had cleared the way for many nore, a long series of self-directed
nmut ati ons. Peer (by choice) had no patience with nostalgia or sentinmentality; if any part of his
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personality offended him he struck it out. Sone traits had (nost |ikely) vani shed forever: a
horde of petty jeal ousies, vanities, msgivings and pointless obsessions;

a tendency to irrational depression and guilt. Others came and went. Peer had acquired, renoved
and restored a variety of talents, nood predispositions and drives; cravings for know edge, art
and physi cal experience. In a few subjective days, he could change froman ascetic bodil ess
student of Sunerian archaeol ogy, to a hedonistic gastronome delighting in nothing nore than the
preparati on and consunption of lavishly sinmulated feasts, to a disciplined practitioner of

Shot okan kar at e.

A core remmai ned; certain values, certain enotional responses, certain aesthetic sensibilities had
survived these transitions unscathed. As had the will to survive itself.

Peer had once asked hinself: Was that kernel of invariants-and the nore-or-I|ess unbroken thread of
nmenory- enough? Had Davi d Hawt horne, by anot her nane, achieved
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the imortality he'd paid for? O had he di ed sonewhere

al ong the way?

There was no answer. The nost that could be said, at any nonment, was that soneone existed who knew
or believed- that they'd once been David Hawt hor ne.

And so Peer had made the conscious decision to |let that be

enough.

JUNE 2045

Paul switched on the term nal and made contact with his old organic self. The djinn | ooked tired
and frayed; all the begging and bribery required to set up the | atest stage of the experinment nust
have taken its toll. Paul felt nore alive than he'd ever felt, in any incarnation; his stomach was
knotted with sonething like fear, but the electric tingling of his skin felt nore |ike the
anticipation of triunph. H's body was about to be nutilated, carved up beyond recognition-and yet
he knew he woul d survive, suffer no harm feel no pain.

Squeak. "Experiment three, trial zero. Baseline data. Al conputations perforned by processor
cluster nunmber four six two, Hitachi Superconputer Facility, Tokyo."

"One. Two. Three." It was nice to be told where he was, at |ast; Paul had never visited Japan
before. "Four. Five. Six." And on his own ternms, he still hadn't. The view out the w ndow was
Sydney, not Tokyo; why defer to the external geography, when it nade no difference at all? "Seven
Ei ght. Nine. Ten."

Squeak. "Trial nunber one. Mdel partitioned into five hundred sections, run on five hundred
processor clusters, distributed globally."

Paul counted. Five hundred clusters. Five only for the crudely nodel ed external world; all the
rest were allocated to his body-and nost to the brain. He lifted his hand to his eyes-and the
information flow that granted himnotor control and sight traversed tens of thousands of

kil ometers of optical cable. There was no (perceptible) delay; each part of himsinply hibernated
when necessary, waiting for the requisite feedback from around the worl d.
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It was, of course, pure lunacy, conputationally and econom cally; Paul guessed that he was costing
at least a hundred times as nmuch as usual-not quite five hundred, since each cluster's capacity
was only being partly used-and his sl owdown factor had probably risen fromseventeen to as nmuch as
fifty. Once, it had been hoped that devoting hundreds of conputers to each Copy m ght inprove the
sl ondown problem not worsen it-but the bottlenecks in shifting data between processor clusters
kept even the richest Copies fromreducing the factor bel ow seventeen. It didn't matter how many
superconput ers you owned, because splitting yourself between themwasted nore tinme on

comruni cations than was saved by the additional conputing power.

Squeak. "Trial nunber two. One thousand sections, one thousand clusters."”

Brain the size of a planet-and here | am counting to ten. Paul recalled the perennial-naive and
paranoi d-fear that all the networked conputers of the world might one day spontaneously give birth
to a global hyperm nd; but he was, alnobst certainly, the first planet-sized intelligence on Earth.
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He didn't feel nmuch like a digital Gaia, though. He felt exactly like an ordi nary human being
sitting in a rooma few nmeters wi de.

Squeak. "Trial nunber three. Mdel partitioned into fifty sections and twenty tinme sets,

i npl enented on one thousand clusters.”

"One. Two. Three." Paul struggled to imagi ne the outside world on his own terns, but it was al nost
i mpossi bl e. Not only was he scattered across the gl obe, but w dely separated machi nes were

si mul t aneously computing different nonents of his subjective time frame. Was the distance from
Tokyo to New York now the Iength of his corpus callosun? Had the world shrunk to the size of his
skul | -and vani shed fromtinme altogether, except for the fifty conputers which contributed at any
one time to what he called "the present"?

Maybe not-al though in the eyes of sone hypothetical space traveler the whole planet was virtually
frozen in tinme, and flat as a pancake. Relativity declared that this point of view was perfectly
valid-but Paul's was not. Relativity
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permitted continuous deformation, but no cutting and pasting. Wiy not? Because it had to all ow for
cause and effect. Influences had to be localized, traveling frompoint to point at a finite

vel ocity; chop up space-tinme and rearrange it, and the causal structure would fall apart.

What if you were an observer, though, who had no causal structure? A self-aware pattern appearing
by chance in the randomtw tches of a noise machine, your tine coordinate dancing back and forth

t hrough causally respectable "real time"? Wiy should you be declared a second-class being, with no
right to see the universe your way? Utimately, what difference was there between so-called cause
and effect, and any other internally consistent pattern?

Squeak. "Trial nunber four. Model partitioned into fifty sections and twenty tine sets; sections
and states randonmly allocated to one thousand clusters.” "One. Two. Three."

Paul stopped counting, stretched his arns w de, stood up slowy. He wheel ed around once, to

exam ne the room checking that it was still intact, still conplete. Then he whispered, "This is
dust. Al dust. This room this nonent, is scattered across the planet, scattered across five
hundred seconds or nore-but it still holds itself together. Don't you see what that neans?"

The djinn reappeared, but Paul didn't give hima chance to speak. The words flowed out of him
unst oppabl e. He under st ood.

"Imagine ... a universe entirely without structure, w thout shape, w thout connections. A cloud of
m croscopi c events, like fragments of space-tine . . . except that there is no space or tine. \Wuat
characterizes one point in space, for one instant? Just the values of the fundanental particle
fields, just a handful of nunbers. Now, take away all notions of position, arrangenent, order, and
what's left? A cloud of random nunbers.

"That's it. That's all there is. The cosnbs has no shape at all-no such thing as tinme or distance,
no physical |aws, no cause and effect.
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"But... if the pattern that is me could pick itself out fromall the other events taking place on
this planet... why shouldn't the pattern we think of as 'the universe' assenble itself, find
itself, in exactly the sane way? ?" | can piece together ny own coherent space and tine from data
scattered so widely that it mght as well be part of sone giant cloud of random nunbers . . . then
what makes you think that you're not doing the very same thing?" The djinn's expression hovered
between alarmand irritation. Squeak. "Paul. . . what's the point of all this? 'Space-tine is a
construct; the universe is really nothing but a sea of disconnected events . . . ' Assertions |ike
that are neani ngl ess. You can believe it if you want to ... but what difference would it nake?"

"What difference? W perceive-we inhabit-one arrangenent of the set of events. But why shoul d that
arrangenent be uni que? There's no reason to believe that the pattern we've found is the only
coherent way of ordering the dust. There nust be billions of other universes coexisting with us,
made of the very sane stuff-just differently arranged. If / can perceive events thousands of

kil ometers and hundreds of seconds apart to be side by side and sinultaneous, there could be

worl ds, and creatures, built up fromwhat we'd think of as points in space-tinme scattered all over
the gal axy, all over the universe. W' re one possible solution to a giant cosmc anagram. . . but
it would be ludicrous to believe that we're the only one."

Squeak. Durham snorted. "A cosnic anagran? So where are all the leftover letters? If any of this
were true-and the prinordial al phabet soup really is randomdon't you think it's highly unlikely
that we could structure the whol e thing?"
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Paul thought about it. "W haven't structured the whole thing. The universe is random at the
quantum | evel . Macroscopically, the pattern seens to be perfect; mnicroscopi-cally, it decays into
uncertainty. W've swept the residue of randomess down to the | owest |evel."

Squeak. The djinn strived visibly for patience. "Paul . . . none of this could ever be tested. How
woul d anyone ever observe a pl anet whose constituent parts were scattered across the universe, |et
al one communicate with its hypothetica
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i nhabi tants? Wat you're saying m ght have a certain-purely nmathematical -validity: grind the

uni verse into fine enough dust, and maybe it could be rearranged in other ways that make as much
sense as the original. If those rearranged worlds are inaccessible, though, it's all angels on the
heads of pins."

"How can you say that? |'ve been rearranged! |'ve visited another world!"

Squeak. "If you did, it was an artificial world; created, not discovered."

"Found, created ... there's no real difference."

Squeak. "What are you clai mng? Sonme influence fromthis other world flowed into the conputers,
changed the way the nodel ran?"

"OfF course not! Your pattern hasn't been violated; the conputers did exactly what was expected of
them That doesn't invalidate my perspective. Stop thinking of explanations, causes and effects;
there are only patterns. The scattered events that formed ny experience had an interna

consi stency every bit as real as the consistency in the actions of the conputers. And perhaps the
conmputers didn't provide all of it."

Squeak. "What do you nean?"

"The gaps, in experinment one. Wiat filled themin? Wat was | nade of, when the processors weren't
describing ne? Well ... it's a big universe. Plenty of dust to be ne, in between descriptions.
Plenty of events-nothing to do with your computers, nmaybe nothing to do with your planet or your
epoch-out of which to construct ten seconds of experience."

Squeak. The djinn | ooked seriously worried now. "You're a Copy in a virtual environment under
conputer control. Nothing nore, nothing | ess. These experinments prove that your internal sense of
space and tine is invariant. That's exactly what we al ways expected-renenber? Cone down to Earth.
Your states are conputed, your nenories have to be what they would have been w t hout mani pul ation
You haven't visited any other worlds, you haven't built yourself out of fragnents of distant
gal axi es."

Paul | aughed. "Your stupidity is ... surreal. What did you create ne for, if you're not even going
to listen to what | have
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to say? |'ve had a glinpse of the truth behind . . . everything:

space, tine, the laws of physics. You can't shrug that off by saying that what happened to ne was
i nevitable."

Squeak. "Control and subject are still identical."

"Of course they are! That's the whole point! Like ... gravity and acceleration in Genera
Relativity-it all depends on what you can't tell apart. This is a new Principle of Equival ence, a
new symmetry between observers. Relativity threw out absolute space and tinme-but it didn't go far
enough. We have to throw out absolute cause and effect!"

Squeak. The djinn nmuttered, dismayed, "Elizabeth said this would happen. She said it was only a
matter of tine before you'd |ose touch.”

Paul stared at him jolted back to the nundane. "Elizabeth? You said you hadn't even told her."

Squeak. "Well, | have now. | didn't tell you, because | didn't think you'd want to hear her
reaction."”

"Whi ch was?"

Squeak. "I was up all night arguing with her. She wanted ne to shut you down. She said | was .

seriously disturbed, to even think about doing this."
Paul was stung. "Wat would she know? |Ignore her."
Squeak. Durham frowned apol ogeticall y-an expressi on Paul recogni zed at once, and his guts turned

to ice. "Maybe | shoul d pause you, while | think things over. Elizabeth raised sone . . . valid
ethical questions. | think | should talk it through with her again."
"Fuck that! I'mnot here for you to put on ice every time you have a change of heart. And if

El i zabeth wants to have a say in ny life, she can damm well talk it through with nme."
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Paul coul d see exactly what woul d happen. If he was paused, Durham woul dn't restart himhe' d go
back to the original scan file and start again fromscratch, handling his prisoner differently,
hoping to end up with a nore cooperative subject. Maybe he wouldn't even performthe first set of
experinments at all.

The ones which had given himthis insight.

The ones whi ch had nade hi m who he was.
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Squeak. "I need time to think. It would only be tenmporary. | promise."

"W/ You have no right!"

Dur ham hesitated. Paul felt nunb, disbelieving. Sone part of himrefused to acknow edge any danger-
refused to accept that it could be this easy to die. Being paused wouldn't kill him wouldn't harm
him wouldn't have the slightest effect. Wiat would kill himwould be not being restarted. He'd be
passi vely anni hilated, ignored out of existence. The fate that befell his own shit.

Dur ham r eached of f screen
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(Remt not paucity)
FEBRUARY 2051

Maria said, "Recal culate everything up to epoch five, then show me sunrise on Lanbert. Latitude
zero, longitude zero, altitude one."

She waited, staring into the blank workspace, fighting the tenptation to change her instructions
and have the software display every stage of the simnulation, which would have sl owed things down
considerably. After several mnutes, a fis-sured dark plain appeared, raked with silver light. The
unnaned sun-dazzling and swollen, and, so lowin the sky, too white by far-turned a chain of
extinct vol canoes on the horizon into black silhouettes like a row of pointed teeth. In the
foreground, the surface |ooked gl assy, inhospitable.

Maria raised her viewpoint to a thousand neters, then sent it skinmmng east. The terrain repeated
itself, the eerily symretric cones of dead vol canoes the only relief fromthe fractured igneous
pl ains. This specific, detailed scenery was nothing nore than a series of conputerized "artist's
i mpressions,” manufactured on demand from purely statistical data about the planet's topography;
the sinulation itself hadn't dealt with anything so finicky as individual volcanoes. Touring the
pl anet was a wasteful means of finding out anything-but it was hard to resist playing explorer
treating this world as if its secrets had to be deduced painstakingly fromits appearance

even when the truth was the exact opposite. Reluctantly, Maria froze the i mage and went straight
to the underlying nunerical data. The atnobsphere was nuch too thin, again. And this tine, there
was al nbst no aqua at all
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She backtracked t hrough the sinmulation's history to see when the aqua had been lost, but this
versi on of Lanbert had never possessed significant oceans-or ice caps, or atnospheric vapor. She'd
made a slight change in the conposition of the prinordial gas-and-dust cloud, increasing the
proportion of blue and yell ow atons, in the hope that this would ultimately lead to a denser

at nosphere for Lanmbert. Instead, she'd caused nore than half of the debris in the Kuiper belt to
condense into a whol e new stable outer planet. As a consequence, far fewer ice-rich conets from
the belt had ended up striking Lanmbert, robbing it of its largest source of aqua by far-and nuch
of its atnosphere. Gas rel eased by vol canic eruptions provided a poor substitute; the pressure was
far too low, and the chenistry was all wong.

Maria was beginning to wish she'd kept her mouth shut. It had taken her al nbst an hour on the
phone to persuade Durhamthat it was worth trying to give Lanbert a proper astrononi cal context,
and a geol ogical history that stretched back to the birth of its sun.

"I'f we present this world as a fait acconpli, and say:
"Look, it can exist in the Autoverse" ... the obvious response to that will be: "Yes, it can exist-
if you put it there by hand-but that doesn't mean it's ever likely to have formed.” If we can

denonstrate a range of starting conditions that lead to planetary systens with suitable worlds,
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that will be one less elenent of uncertainty to be used against us."

Dur ham had eventual | y agreed, so she'd taken an of f-the-shelf planetary-system nodeling program
irreverently titled The Lapl aci an Casino-and adapted it to Autoverse chemi stry and physics; not
the deep physics of the Autoverse cellular automaton, but the nmacroscopi ¢ consequences of those
rules. Mistly, that came down to specifying the properties of various Autoverse nol ecul es: bond
energies, nelting and boiling points versus pressure, and so on. Aqua was not just water by

anot her nane, yellow atons were not identical to nitrogen-and although sone chenical reactions
could be translated as if there was a one-to-one correspondence, in the giant fractionating still
of a protostellar nebula subtle differences in
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relative densities and volatilities could have profound effects on the final conposition of each
of the planets.

There were al so sonme fundanental differences. Since the Autoverse had no nuclear forces, the sun
woul d be heated solely by gravitational energy-the velocity its nolecules acquired as the diffuse

prinordial gas cloud fell in on itself. In the real universe, stars unable to ignite fusion
reacti ons ended up as cold, short-lived brown dwarfs-but under Autoverse physics, gravitationa
heating coul d power a | arge enough star for billions of years. (Units of space and tine were not

strictly transl atabl e-but everybody but the purists didit. If ared atoms width was taken to be
that of hydrogen, and one grid-spacing per clock-tick was taken as the speed of light, a nore or

| ess sensible correspondence energed.) Sinilarly, although Planet Lanbert would | ack interna
heating from radioi sotope decay, its own gravitational heat of formation would be great enough to
drive tectonic activity for alnost as |long as the sun shone.

W thout nuclear fusion to synthesize the elenents, their origin remained a nystery, and a
convenient gas cloud with traces of all thirty-two-and the right nass and rotational velocity-had
to be taken for granted. Maria would have |iked to have explored the cloud' s possible origins, but
she knew the project would never be finished if she kept |obbying Durhamto expand the terns of
reference. The point was to explore the potential diversity of Autoverse life, not to invent an
entire cosnol ogy.

Gravity in the Autoverse cane as close as real-world gravity to the classical, Newtonian inverse-
square law for the range of conditions that mattered, so all the usual real-world orbital dynamcs
applied. At extreme densities, the cellular automaton's discrete nature would cause it to deviate
wildly from Newton-and Ei nstein, and Chu-but Maria had no intention of peppering her universe with
bl ack hol es, or other exotica.

In fact, gravity had been seen as an irrelevant side effect of Lanbert's original choice of

aut omat on rul es-since running an Autoverse |arge enough for it to nmake the slightest difference
was bl atantly inpossibl e-and several people had tried
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to renmove the redundancy, while |eaving everything el se intact. Nobody had succeeded, though

their "rationalized" versions had always failed to generate anything remptely like the rich

chemi stry of the original. A Peruvian mathematician, Ricardo Sal azar, had eventually proved that
they shoul dn't have bothered: the Autoverse rules were poised on the border between two radically
different levels of algorithmc conplexity, and any tinkering in the hope of inproved efficiency
was necessarily sel f-defeating. The presence or absence of gravity, in itself, had no bearing on
Aut over se cheni stry-but the roots of both phenonena in the sinple automaton rules seened to be

i nextricably entw ned.

Maria was aiming for a star with four planets. Three small worlds, one giant. The seed-world,
Lanbert, second fromthe sun-with a decent-sized noon if possible. Wiether or not tidal pools had
been a driving force in real-world evolution, life's bridge fromsea to |and (and even though the
sun itself would cause snall tides, regardless), it couldn't hurt to make Lanbert as generally
Earth-1i ke as possible, since Earth was still the only exanple to turn to for inspiration. Wth so
much about terrestrial evolution still in dispute, the safest policy was to cover every factor

whi ch m ght have been significant. The gravitational effects of the other planets would ensure a
reasonably conpl ex set of Ml ankovitch cycles: mnor orbital changes and axis wobbl es, providing
long-termclinmate variations, ice ages and interglacials. A belt of comets and other debris would
conplete the picture; not nerely supplying an atnosphere, early on, but also offering the chance
of occasi onal mass-extinctions for billions of years to cone.

The trick was to ensure that all of these supposedly evol ution-enhancing features coincided with a
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version of Lanmbert which could support the seed organismin the first place. Maria had half a
dozen possible nodifications to A lamberti in mnd, to render it self-sufficient, but she was
waiting to see what kind of environments were avail abl e before making a final decision

That still left unanswered the question of whether the seed organismor |ife of any kind-could
have arisen on Lanbert,
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rat her than being placed there by human hands. Max Lanbert's original reason for designing the

Aut over se had been the hope of observing self-replicating nolecular systems-primtive life-arising
fromsinmple chem cal mxtures. The Autoverse was neant to provide a conprom se between real -world
chem stry--difficult and expensive to mani pulate and nonitor in test-tube experinments, and

hi deously slow to conpute in faithful sinmulations-and the tantalizing abstractions of the earliest
"artificial life": conputer viruses, genetic algorithms, self-replicating nmachi nes enbedded in
sinmple cellular automaton worlds; all trivially easy to conpute, but unable to throw much Iight on
the genesis of real-world nol ecul ar bi ol ogy.

Lanmbert had spent a decade trying to find conditions which would |l ead to the spontaneous
appearance of Autoverse life, wi thout success. He'd constructed A |anberti-a twelve-year project-
to reassure hinself that his goal wasn't absurd; to denonstrate that a living organi smcould at

| east function in the Autoverse, however it had cone to be there. A I|anberti had pernanently side-
tracked him he'd never returned to his original research

Maria had daydreaned about enbarking on her own attenpt at abiogenesis, but she'd never done

anyt hing about it. That kind of work was open-ended; in conparison, any problens with nmutation in
A. lanberti seened utterly tractable and well-defined. And although, in a sense, it went to the
heart of what Durhamwas trying to prove, she was glad he'd chosen to conpromise; if he'd insisted
onstarting his "thought experiment" with a totally sterile world, the uncertainties in the
transition frominanimate nmatter to the sinplest Autoverse |ife would have overwhel med every ot her
aspect of the project.

She scrapped the desert Planet Lanbert and returned to the prinordial gas cloud. She popped up a
gadget full of slider controls and adjusted the cloud's conposition, taking back half the

i ncreases she'd nade in the proportions of blue and yell ow. Planetology by trial and error. The
starting conditions for real-world systens with Earth-1ike planets had been nmapped out |ong ago,
but nobody had ever done the equival ent for the Autoverse. Nobody had ever had a reason
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Maria felt a flicker of unease. Each tinme she stopped to renmind herself that these worlds woul d
never exist-not even in the sense that a culture of A lanberti "existed"-the whole project seened
to shift perspective, to retreat into the distance like a mrage. The work itself was
exhilarating, she couldn't have asked for anything nore, but each tinme she forced herself to put
it all into context-not in the Autoverse, but in the real world-she found herself |ight-headed,
di soriented. Durhamis reasons for the project were so nuch flinsier than the watertight interna
logic of the thing itself; stepping back fromthe work was |ike stepping off a rock-solid planet
and seeing it turn into nothing but a lightly tethered ball oon.

She stood and wal ked over to the wi ndow, and parted the curtains. The street bel ow was deserted;
the concrete glowed in the hyperreal glare of the midday sun

Dur ham was payi ng her good noney-noney that would help get Francesca scanned. That was reason
enough to press on. And if the project was ultimately useless, at least it did no harm it was
better than working on sone hedonistic VR resort or sone interactive war ganme for psychotic
children. She let the curtain fall back into place and returned to her desk

The cloud floated in the mddle of the workspace, roughly spherical, rendered visible in spite of
the fact that its universe was enpty of stars. That was a shane; it neant the future citizens of
Lanbert were destined to be alone. They'd have no prospect of ever encountering alien |ife-unless
they built their own conputers, and nodel ed ot her planetary systens, other biospheres.

Maria said, "Recal culate. Then show me sunrise again."

She wait ed.

And this time--false colors, by definition-the disk of the sun was bright cherry red, beneath a
thi ck bank of clouds streaked orange and violet, spread across the sky-and the whol e scene was
repeat ed, stretched out before her, shimrering, inverted. Mrrored in the face of the waters.

By a quarter to eight, Maria was thinking about |ogging off and grabbing some food. She was still
on a high, but she could
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feel how cl ose she was conming to the point where she'd be useless for the next thirty-six hours if
she pushed herself any further.

She'd found a range of starting conditions for the cloud which consistently gave rise to

hospi tabl e versions of Lanbert, along with all the astronomcal criteria she'd been aining for-
except for the large satellite, which would have been a nice touch but wasn't critical. Tonorrow,
she coul d begin the task of providing A lanberti with the neans of surviving alone on this world,
manufacturing its own nutrose fromthin air, with the help of sunlight. O her workers had al ready
designed a variety of energy-trapping pigment nolecules; the "literal translation” of chlorophyl

| acked the right photochem -cal properties, but a nunber of useful anal ogues had been found, and
it was a matter of determ ning which could be integrated into the bacteria's biochem stry with the
fewest conplications. Bringing photosynthesis to the Auto verse would be the hardest part of the
project, but Maria felt confident; she'd studied Lanbert's notes, and she'd faniliarized herself
with the full range of techniques he'd devel oped for adapting bi ochem cal processes to the quirks
of Autoverse chemistry. And even if the pignent she chose, for the sake of expediency, wasn't the
nmost efficient nolecule for the task, as long as the seed organi smcoul d survive and reproduce it
woul d have the potential to stunble on a better solution itself, eventually.

The potential, if not the opportunity.

She was about to shut down The Lapl aci an Casi no when a nessage appeared in the foreground of the
wor kspace

Juno: Statistical analysis of response times and error rates suggests that your link to the JSNis
being nonitored. Wuld you like to switch to a nore heavily encrypted protocol ?

Maria shook her head, anused. It had to be a bug in the software, not a bug on the Iine. Juno was
a public-donain program (free, but all donations wel cone) which she'd downl oaded purely as a
gesture of solidarity with me US privacy |obby. Federal |aws
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there still nmade bug-detection software, and any hal f-decent encryption algorithnms, illegal for
personal use-lest the FBI be inconveni enced--so Maria had sent Juno's authors a donation to help
them fight the good fight. Actually installing the programhad been a joke; the idea of anyone
going to the trouble of listening in to her conversations with her nother, her tedious VR contract
wor k, or her self-indul gent excursions into the Autoverse, was | udicrous.

Still, the joke had to be carried through. She popped up a word processor on the JSN-the
termnal's local one wouldn't have shown up to an eavesdropper tapping the fiber-and typed:
Whoever you are, be warned: |'m about to display the Langford M nd-Erasing Fractal Basilisk, so

The doorbell rang. Maria checked the peephole canera's view. There was a worman on the front step,
nobody she knew. Early forties, conservatively dressed. The not-so-subtle give-away was clearly
vi si bl e behind her: one conpact two-seater Mtsubishi "Avalon" electric car. The New South WAl es
Pol i ce Departnment were probably the only people in the world who'd bought that nodel, before the
Bankst own factory closed down in forty-six. Maria had often wondered why they didn't give in and
fit blue flashing lights to all their supposedly unmarked cars; acknow edgi ng the situation would
have been nore dignified than carrying on as if nobody knew.

Dr edgi ng her nenory for recent m sdeneanors-but finding none-she hurried downstairs.

"Maria Del uca?"

"Yes."

"I'"'m Detective-Sergeant Hayden. Conputer Fraud Squad. 1'd like to ask you a few questions, if
that's convenient."

Maria rescanned for guilty secrets; still no trace-but she would have preferred a visitor from
Homi ci de or Arned Robbery, soneone who'd clearly cone to the wong house. She said, "Yes, of
course. Cone in." Then, as she backed away fromthe door, "Ah-I nearly forgot, | suppose | should -
verify...?"
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Hayden, with a thin smile of blatantly insincere approval, let Maria plug her notepad into the

socket of her Police Departnent badge. The notepad beeped cheerfully; the badge knew the private
code which nmatched the current public key being broadcast by the Departnent.

Seated in the living room Hayden got straight to the point. She displayed a picture on her

not epad.
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"Do you know this nan?"

Maria cleared her throat. "Yes. His nane's Paul Durham I'm. . . working for him He's given ne
some contract programmng." She felt no surprise; just the jolt of being brought down to earth. O
course the Fraud Squad were interested in Durham O course the whole fantasy of the last three
nmont hs was about to unravel before her eyes. Aden had warned her. She'd known it herself. It was a
dream contract, too good to be true.

An instant |ater, though, she backed away fromthat reaction, furious with herself. Durham had
paid the noney into the trust fund, hadn't he? He'd net the costs of her new JSN account. He
hadn't cheated her. Too good to be true was idiot fatalism Two consenting adults had kept al

their prom ses to each other; the fact that no outsider would understand the transaction didn't
make it a crine. And after all he'd done for her, at the very |east she owed himthe benefit of

t he doubt.

Hayden sai d, "What kind of 'contract progranmm ng' ?"

Maria did her best to explain without taking all night. Hayden was-not surprisingly-reasonably
conputer literate, and even knew what a cellul ar autonaton was, but either she hadn't heard of the
Aut overse, or she wanted to hear it all again from Mari a.

"So you believe this man's paying you thirty thousand dollars ... to help himstate his position
on a purely theoretical question about artificial |ife?"

Maria tried not to sound defensive. "I've spent tens of thousands of dollars on the Autoverse,
myself. It's like a lot of other hobbies; it's a world unto itself. People can get obsessive,
extravagant. It's no stranger than . .. building nodel airplanes. O reenacting battles fromthe

Anmerican Cvil Var."
Hayden didn't argue the point, but she seened unnoved by
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the conparisons. "Did you know that Paul Durham sold insurance to Copies?"

"I knew he was an insurance sal esman. He told ne that hinself. Just because he's not a

pr of essi onal progranmer doesn't nean he can't-"

"Did you know he was also trying to sell his clients shares in sone kind of sanctuary? A place to
go-or to send a clone-in case the political clinmate turned agai nst thenP"

Maria blinked. "No. What do you nmean-a sanctuary? A privately owned superconputer? He's been
trying to raise noney, forma consortium... ?'

Hayden said flatly, "He's certainly raising noney-but | doubt he'll ever raise enough to purchase
the kind of hardware he'd need for the kind of service he's offering.”

"So, what are you accusing himof doing? Enbarking on a business venture which you don't happen to
believe will be successful ?" Hayden said nothing. "Have you spoken to himabout this? There m ght
be a sinple explanation for whatever you' ve been told. Sone senile Copy mght have taken his sales
pitch for a perpetuity fund the wong way." Senile Copy? Well . . . some postdenentia scan file

ni ght have proved resistant to the cognitive repair algorithns.

Hayden said, "OF course we've spoken to him He's refused to cooperate, he won't discuss the
matter. That's why we're hoping you'll be able to assist us."

Maria's defiant optimsmwavered. |f Durham had nothing to hide, why would he refuse to defend

hi msel f?

She said, "I don't see how | can help you. If you think he's been nisleading his clients, go talk
to his clients. It's their testinony you need, not mine."

There was an awkward pause, then Hayden said, "The testinony of a Copy has no standing; |egally,
they're just another kind of conputer software.”

Maria opened her nmouth, then realized that any excuse she offered would only make her sound nore
foolish. She sal vaged sone pride with the silent observation that the | egal position of Copies was
so farcical that any sane person could have trouble keeping it in mind.
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Hayden continued. "Durham could be charged with defrauding the executors of the estates, by neans
of supplying msleading data to the software they use to advise them There are precedents for
that; it's like publishing false prospectus information that causes autonated share-buyi ng
prograns to buy your stock. But there's still the question of evidence. W can interview Copi es as
an informal source of information, to guide an investigation, but nothing they say will stand up
in court."

Maria recall ed an epi sode of The Unclear Family where a sinilar problem had arisen. Babette and
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Larry Uncl ear had w tnessed bank accounts being pilfered, when the relevant data trail had-
i nexplicably-taken solid formas an accusing tableau of ice-scul ptures in their cyber-suburban
backyard. She couldn't recall exactly how the plot had turned out; ten-year-old Leroy had probably

done sonething marginally illegal, but norally uninpeachable, to trick the thieves into giving
t hensel ves away to the authorities ..
She said, "I don't know what you expect ne to tell you. Durham hasn't defrauded nme. And | don't

know anyt hi ng about this schene."

"But you're working on it with him™"

"l certainly amnot!"

Hayden said drily, "You're designing a planet for him Wuat do you think that's for?"

Maria stated at her blankly for a second, then al nost |laughed. "I'"msorry, | can't have expl ai ned
things very well. I'mdesigning a planet that "could" exist in the Autoverse, in the broadest
sense of the word. It's a mathematical possibility. But it's too large to be run on a rea
conmputer. It's not some VR-"

Hayden cut her off. "I understand that perfectly. That doesn't mean Durham s clients would have
grasped the distinction. Technical details about the Autoverse aren't exactly general know edge."
True. Maria hesitated. But-

"I't still nmakes no sense. For a start, these people would have advisers, researchers, who'd tel

t hem t hat anyone proni sing
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them an Autoverse planet was full of shit. And why woul d Durham offer them an Autoverse pl anet-
covered in prinordial slime-when he could offer thema standard set of VR environnents which woul d
be a thousand tines nore attractive and a thousand tinmes nore pl ausi bl e?"

"I believe he's offering themboth. He's hired an architect in the US to work on the VR part."
"But why both? Why not just VR? You couldn't fit a single Copy into the Autoverse-and if you did,
it would die on the spot. It would take fifty or sixty years of research to translate hunman

bi ochemi stry into Autoverse terns."

"They woul dn't know that."

"They could find out in ten seconds flat. Forget about advisers; it would take one call to a
know edge miner, total cost five dollars. So why tell a lie that could be so easily uncovered?
VWhat' s the advantage-froma Copy's point of view of an Autoverse planet over patchwork VR?"
Hayden was unfazed. "You're the Autoverse expert. So you tell ne."

"I don't know." Maria stood up. She was begi nning to feel claustrophobic; she hated having
strangers in the house. "Can | get you sonething to drink? Tea? Coffee?"

"No. But you go ahead-"

Maria shook her head and sat down again; she had a feeling that if she went into the kitchen, she
woul dn't want to return.

She couldn't see why Durhamwould refuse to talk to the police, unless he was involved in
sonet hi ng dubi ous enough to have himthrown out of his job, at the very least. Fuck him He m ght
not have intended to cheat her, but he'd screwed her nonethel ess. She wouldn't get a cent for the
wor k she' d conpl eted; other creditors would have no call on the trust fund if Durham nmerely went
bankrupt-but if the noney was the proceeds of crine.

Lorenzo the Magnificent. Yeah

The worst of it was, for all she knew, Hayden believed she was a willing acconplice. And if Durham
intended to remain silent, she'd have to clear her own nane.

How?
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First, she had to find out about the scam and untangle her role init.

She said, "Wat exactly is he prom sing these Copies?" "A refuge. A place where they' Il be safe
from any kind of backl ash-because they won't be connected to the outside world. No

t el ecomuni cations; nothing to trace. He feeds thema | ong spiel about the com ng dark age, when
t he unwashed nmasses will no |onger put up with being |orded over by rich imortal s-and evi
soci al i st governments will confiscate all the superconmputers for weather control."

Hayden seemed to find the prospect |aughable. Maria suspended judgenent; what nattered was how
Durham s clients felt, and she could i magi ne Operation Butterfly making a | ot of Copies fee
threatened. "So they send their clones in, and slamthe door, in case the originals don't nake it
t hrough the purges. But then what? How long is this "dark age" supposed to |ast?"

Hayden shrugged. "Wio knows? Hundreds of years? Presumably Durham hi nsel f-or sonme trustworthy
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successor, several generations later-will decide when it's safe to come out. The two Copi es whose
executors filed conplaints didn't wait to hear the whole scenario; they threw himout before he
could get down to details like that."

"He nust have approached other Copies." "OfF course. No one else has come forward, but we have a
tentative list of nanes. All with estates incorporated overseas, unfortunately; | haven't been
able to interview any of them yet-we're still working on the jurisdictional red tape. But a few
have made it clear already, through their |awers, that they won't be willing to discuss the

matt er-whi ch presumably neans that they've swallowed Durhams line, and now they don't want to
hear a word against him?"

Maria struggled to imagine it: No conmunications. Cut off fromreality, indefinitely. A few
"Sol i psist Nation" Copies mght relish the prospect-but nost of themhad too little noney to be
the targets of an elaborate scam And even if Durham s richest, nost paranoid clients seriously
believed that the world was on the verge of turning against them.
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what if things went so badly wong, outside, that |inks were never restored? The humans guardi ng
the sanctuary could die out-or just wal k away. How coul d any but the nost radically separatist of
Copi es face the risk of being stranded inside a hidden conputer, buried in the mddle of a desert
somewhere, with no means of discovering for thenselves when civilization was worth rejoi ni ng-and
no neans of initiating contact in any case?

Radi oi sot ope power sources could run for thousands of years; nultiply redundant hardware of the

hi ghest standard could |last alnbst as long, in theory. Al these Copies would have, to renenber
reality by, would be the information they'd brought in with themat the start. If it turned into a
one-way trip, they'd be like interstellar colonists, carrying a snapshot of Earth culture off into
the void.

Except that interstellar colonists would nerely face a growing radio tinme |lag, not absolute
silence. And whatever they were | eaving behind, at |east they'd have something to | ook forward to:
a new world to explore.

A new wor | d-and the possibility of newlife.

So what better cure could there be for claustrophobia than the pronise of dragging an entire

pl anet into the refuge, seeded with the potential for developing its own exotic life?

Maria didn't know whether to be outraged or inpressed. If she was right, she had to adnire

Dur ham s sheer audacity. When he had asked for a package of results which woul d persuade "the
skeptics" about the prospects for an Autoverse bi osphere, he hadn't been thinking of acadenics in
the artificial Iife scene. He'd wanted to convince his clients that, even in total isolation
they'd have everything reality could ever offer the human race-including a kind of "space
exploration,” conmplete with the chance of alien contact. And these woul d be genui ne aliens; not
the stylish designer creatures from VR ganmes, constructs of nothing but the hunan psyche; not the
slick, unconvincing bionorphs of the high-1evel phenotype-selection nodels, the Darw nian

equi val ent of Platonic ideals. Life which had conme the whole tortuous way, nolecul e by nolecul e,
just like the real thing. O,
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al rost the whole way; with a biogenesis still poorly understood, Durham had had enough sense to
start with "handmade" mi crobes-otherwi se his clients m ght never have believed that the planet
woul d bear life at all

Maria explained the idea, tentatively. "He'd have to have convinced these Copies that running the
Aut overse is nmuch faster than nodeling real biochenistry-which it is-wthout being too specific
about the actual figures. And | still think it's a crazy risk to take; anyone could easily find
out the truth."

Hayden thought it over. "Wuld it matter if they did? If the point of this world is mainly
psychol ogi cal -a place to "escape to" if the worst happens, and reality becones permanently

i naccessible-then it wouldn't natter how slowy it ran. Once they'd given up hope of
reestabl i shing contact, slowdown would becone irrel evant."

"Yes, but there's slowand there's physically inpossible. Sure, they could take in a crude sketch
of the planet-which is what Durhamls asked me to provide-but they wouldn't have a fraction of the
menory needed to bring it to life. And even if they found a way around that, it could take a
billion years of Autoverse tine before the seed organismturned into anything nore exciting than
bl ue-green algae. Multiply that by a slowdown of a trillion ... | think you get the picture."
"Flat batteries?" "Plat universe."
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Hayden said, "Still... if they don't want to think too seriously about the prospect of ending up
permanently trapped, they might not want to | ook too closely at any of this. Thanks to you, Durham
will have a thick pile of inpressive technical details that he can wave in their faces, convincing
enough to take the edge off their fear of cabin fever. Maybe that's all they want. The only part
that matters, if everything goes snoothly, is the conventional VR-good enough to keep them anused
for a couple of real-tine centuries-and that checks out perfectly."

Maria thought this sounded too glib by far, but she let it pass. "Wat about the hardware? How
does that check out?"
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"It doesn't. There'll never be any hardware. Durhamw Il vani sh | ong before he has to produce it."
"Vani sh with what? Money handed over with no questions asked-no saf eguards, no guarantees?"
Hayden sm | ed know ngly. "Mney handed over, nostly, for legitimte purposes. He's conm ssioned a
VR city. He's conm ssioned an Autoverse planet. He's entitled to take a percentage of the fees-
there's no crine in that, so long as it's disclosed. For the first few nonths, everything he does
wi Il be scrupul ously honest. Then at sone point, he'll ask his backers to pay for a consultants
report-say, a study of suitably robust hardware configurations. Tenders will be called for. Sone
of themw Il be genuine-but the npst attractive ones will be forged. Later, Durhamw Il claimto
have received the report, the "consultants” will be paid . . . and he'll never be seen again."
Maria said, "You re guessing. You have no idea what his plans are.™

"We don't know the specifics-but it will be sonething along those lines."

- Maria slunped back in her chair. "So, what now? What do | do? Call Durhamand tell himthe whole
thing's of f?"

"Absol utely not! Keep working as if nothing had happened- but try to make contact with himnore
often. Find excuses to talk to him See if you can gain his trust. See if you can get himto talk
about his work. His clients. The refuge."

Maria was indignant. "I don't remenber volunteering to be your informant."

Hayden said coolly, "It's up to you, but if you're not willing to cooperate, that makes our job
very difficult..."

"There's a difference between cooperation and playing unpaid spy!"

Hayden al most snmiled. "If you're worried about noney, you'll have a far better chance of being
paid if you help us to convict Durham™

"Way? What am | neant to do-try suing himafter he's already gone bankrupt repayi ng the people
he's cheated?" "You won't have to sue him The court is alnost certain to
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award you conpensation as one of the victinms-especially if you' ve helped bring the case to trial
There's a fund, revenue fromfines. It doesn't matter whether Durham can pay you hinsel f."

Maria digested that. The truth was, it still stank. Wat she wanted to do was cut her | osses and
wal k away fromthe whole ness. Pretend it had never happened.
And then what? Go crawl i ng back to Aden for noney? There were still no jobs around; she couldn't

afford to wite off three nonths' work. A few thousand dollars wouldn't get Francesca scanned- but
the lack of it could force her to sell the house sooner than she wanted to.

She said, "What if | nake himsuspicious? If | suddenly start asking all these questions ..
"Just keep it natural. Anyone in your position would be curious; it's a strange job he's given you-
he nust expect questions. And | know you went along with what he told you at the start, but that
doesn't nean you can't have given it nore thought and decided that there are a few things that
still puzzle you."

Maria said, "All right, I'll do it." Had she ever had a choice? "But don't expect himto tell ne
the truth. He's already lied to me; he's not going to change his story now "

"Maybe not. But you m ght be surprised. He nmight be desperate to have soneone to take into his
confi dence-soneone to boast to. O he mght just drop a few oblique hints. Anything' s possible, as
| ong as you keep talking to him"

Wien Hayden had left, Maria sat in the living room too agitated to do anything but run through

t he whol e exchange again in her head. An hour before, she'd been exhausted, but triunphant; now
she just felt weary and stupid. Keep working as if nothing had happened! The thought of tackling
phot osynthesis in A |anberti-for the sake, now, of ingratiating herself with the Fraud Squad-was
so bizarre it made her gi ddy.

It was a pity Durham hadn't been honest with her, and invited her in on the scam It she'd known
all along that she was neant to be helping to screw rich Copies out of their
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petty cash, at |least the work woul d have had the real -world foundation she'd always felt was
ni ssi ng.
She finally went upstairs, w thout having eaten. Her connection to the JSN had been | ogged off
automatically, but the nessage from Juno, locally generated, still hovered in the workspace. As

she gestured to the ternminal to switch itself off she wondered if she should have asked Hayden: Is
it you who's been tapping ny phone |ine?
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14

(Remit not paucity)

FEBRUARY 2051

Seated in his library, Thomas viewed the final report in his know edge mner's selection fromthe
| ast real-tinme week of news. Ajournalist in a fur-lined coat appeared to address the canera,
standing in light snowin front of the US Suprene Court buil ding-although she was nore likely to
have been seated in a warm studi o, watching a software puppet nmine to her words.

"Today's five-to-one nmajority decision means that the controversial Califoman statute will remain
in force. Authorities taking possession of computer storage nedia to check for simulations of the
brain, body or personality of a suspected felon, dead or alive, are not violating the Fourth
Amendrent rights of either the next of kin or the owners of the conmputer hardware. Chief Justice
Andrea Steiner stressed that the ruling does not affect the status of Copies thensel ves, one way
or another. The software, she said, can be confiscated and exam ned-but it will not stand trial."
The term nal blinked back to a nenu. Thomas stretched his arns above his head, acutely conscious
for a noment of the disparity between his frail appearance and the easy strength he felt in his
limbs. He had beconme his young self again, after all. Become himin the flesh-whether or not he
chose to face himin the mrror. But the thought | ed nowhere.

Thomas had been follow ng the saga of the Califonian |egislation fromthe start. He hoped
Sanderson and her col | eagues knew what they were doing; if their efforts backfired, it could have
unpl easant ramifications for Copies everywhere. Thomas's own public opinion nmodel had shrugged its
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stochastic shoul ders and declared that the effects of the | aw could go either way, depending on
the steps taken to follow through-and several other factors, nost of which would be difficult to
antici pate, or nanipul ate.

Clearly, the aimwas to shock apathetic US voters into supporting human rights for Copies-lest the
alternative be de facto kidnap, mnd pillage, and possibly even execution, all without trial. The
conputer-literate would understand just how useless the |aw would be in practice-but they'd

al ready been largely won over. The Unclear Family rated highest with the denographics |east likely
to grasp the technical realities-a storehouse of good will that had yet to be fully exploited.
Thomas coul d see the possibilities. Resurrected blue-collar worker Larry Unclear could turn out to
have been under suspicion of nurder at the time of his death. Flashback

M sunderstanding in bar |eads to heated, highly visible, argunment between Larry and guest-star X
Comic escalation to full-scale braw . Taking advantage of the confusion, guest-star Y snashes a
bottle over the skull of guest-star X-while Larry, with his usual endearing ineffectuality, has
ended up conatose under a table. The new | aw coul d see himdragged fromhis home and fanily in the
dead of night for a Kafkaesque virtual interrogation, in which his guilty dreans of being
responsi ble are taken to be nmenories of actually comitting the crime ... while guest-star Y,

still a living human, receives a civilized trial, lies through his teeth, and is acquitted. Son
Leroy coul d save the day sonehow, at the last minute, as usual

Thonmas cl osed his eyes and buried his face in his hands. Mdst of the room ceased bei ng conput ed;
he pictured hinmself adrift in Durham s sea of random nunbers, carrying the chair and a fragment of
floor with him the only objects granted solidity by his touch.

He said, "I'mnot in any danger." The roomflickered hal fway back into existence, subtly nodified
the sound of his words, then dissolved into static again.

Who did he believe would accuse hin? There was no one left to care about Anna's death. He'd
outlived them all

But as long as the know edge of what he 'd done continued
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free of her-but he'd cone to realize that he had nothing left to offer the little tin netrononme in
his skull but an extravagant ritual of atonement: the death of the nurderer hinself.

But the nmurderer had never really died. The corpse consigned to the furnace had been nothi ng but
shed skin. Two days before being scanned, Thomas had | ost his nerve and counternanded his earlier
instructions: that his flesh-and-blood self be allowed to regain consciousness after the scan

So the dying human had never woken, never known that he was facing death. And there had been no
separate, nortal Thomas Ri emann to carry the burden of guilt into the flanes.

Thomas had net Anna in Hanburg in the sumrer of 1983, in a railway station cafe. He was in town to
run errands for his father. She was on her way to West Berlin, for a concert. N ck Cave and the
Bad Seeds.

The cafe was crowded, they shared a table. Anna's appearance wasn't striking-dark-haired, green-
eyed, her face round and flat. Thomas woul d never have | ooked twice at her if they'd passed in the
street-but she soon made an inpression

She | ooked hi m over appraisingly, then said, "I'd kill for a shirt like that. You have expensive
tastes. What do you do to support then"

Thomas lied carefully. "I was a student. Engineering. Up until a few nonths ago. It was hopel ess,
t hough; | was failing everything."

"So what do you do now?"

He | ooked doleful. "My father owns a nmerchant bank. | went into engineering to try to get away
fromthe fam |y business, but-"

She wasn't synpathetic at all. "But you screwed up, and now he's stuck with you?"

"And vice versa."
"I's he very rich?"

"Yes."

"And you hate hinP"

"Of course.”
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She smiled sweetly. "Way don't | kidnap himfor you? You give ne all the inside information, and
we'll split the ransom noney, fifty-fifty."

"You kidnap bankers for a living, do you?" "Not exclusively."

"I think you work in a record store." "You're wong."

"Or a second-hand cl othes shop." "You're getting colder." "W are you neeting in Berlin?" "Just
sone friends."

When her train was announced, he asked her for her nunber. She wote it on the sleeve of his
shirt.

For the next few nonths whenever he was traveling north, he phoned her. Three tines, she made
excuses. He al nost gave up, but he kept recalling the nocking expression on her face, and he knew
he wanted to see her again.

Early in Novenber, she finally said, "Drop round, if you like. |I'mnot doing anything."

He' d pl anned to take her to a nightclub, but she had a child with her, a baby just a few nonths
old. "He's not mine. I'"'mlooking after himfor a friend." They watched TV, then had sex on the
sofa. dinbing off him Anna said, "You're really quite sweet." She kissed himon the cheek, then
vani shed into the bedroom |ocking himout. Thomas fell asleep watching an old John Wayne novi e.
Two teenage girls with sneared nascara pounded on the door around two in the norning and Anna sold
them a plastic sachet of white powder

Thomas, still on the couch, asked her if the powder was heroin, or cocaine. "Heroin." "Do you use
that shit?"

"No." She regarded himwith mld anusenent; she didn't care if he believed her or not.

He woke again at half past five. Anna had gone. The baby was still in his crib, scream ng. Thomas

changed himand fed him Anna had shown hi mwhere everything was. He wanted a shower, but there
was no hot water. He shaved, and left in
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time for his nmeeting, telling hinself Anna would be back soon. All norning, and all through |unch,
he could snell the sour odor of the child s skin on his hands, and he wondered if the smiling
property devel opers could snell it too.

He phoned fromthe hotel, paying for the night he hadn't spent there, know ng that his father
woul d scrutinize his expenses. Anna was hone; he'd woken her. Soneone nearby grunted with
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di spl easure. Thomas didn't mention the child.

The next tinme, he cane on a Saturday afternoon, with no need to be anywhere else in a hurry. They
met at the Alsterpavillon, drank their coffee | ooking dowm on the buffoons in rowboats on the

Bi nnenal ster, then went shopping on Jungfernstieg. Thomas paid for the clothes Anna chose,

aut hent hi ¢ gothic designer trash that | ooked far worse than the cheapest inmitation; it seenmed she
didn't really want to dress like him after all. They wal ked armin-armfromshop to shop, and in
the entrance to the npbst expensive boutique, they stopped and ki ssed for several ninutes, blocking
the way of customers trying to get past, then went in and spent a | ot of noney.

Later, in a nightclub with a bad live band who dressed like the Beatles and did Sex Pistols
covers, they ran into Martin, a tall wiry blond youth who Anna introduced as a friend. Martin was
all vicious back-slapping amability, trying so hard to be intinidating that he was al nost

comi cal. They all staggered back to Anna's flat together, and sat on the floor listening to
records. Wien Anna went to the toilet, Martin drew a knife and told Thonmas he intended to kil

him He was very drunk. Thonmas stood up, kicked himonce in the face, breaking his nose, then took
away the knife and dragged hi m npaning out into the hall. Thomas turned himon his side so he

woul dn't choke on the blood, then | ocked the door.

Anna canme out of the bathroom Thonas told her what had happened. She went out and checked on
Martin, and put a pillow under his head.

Whi |l e Anna was undressing him Thonas said, "On TV once, | saw an English soldier who'd just cone
back from Northern Ireland. And he said, 'It was hell there, but at least it
163

was real. At least |I've lived now'" Thonas | aughed sadly. "The poor fool had it all upside down.
Sl aughtering people is real-and living an ordinary life is some kind of dream some kind of

del usi on? Poor fucked-up kid."

He searched Anna for needl e marks, but he couldn't find a single one.

Back in his office in Frankfurt, alone in his apartnent, at the dinner table in his parents' hone,
Thomas t hought about Anna, in inages and scents. The nenories never distracted him he could carry
on a conversation, or keep reading a nortgage schedule, while she played in his head Iike
wal | paper nusic.

Hi s father cornered himat Easter. "You should think about getting married. It makes no difference
to me, but there are social advantages you' re going to need sooner or |later. And think how happy
it would make your nother."

Thomas said, "I'mtwenty-four years old."

"I was engaged when | was twenty-four."

"Maybe 1'm gay. O perhaps | have an incurabl e venereal disease."

"I don't see why either should be an obstacle."

Thomas saw Anna every second weekend. He bought her whatever she asked for. Sonetines she had the
child with her. The boy was called Erik.

Thomas asked her, "Who's the nother? Have | net her?"

She said, "You don't want to."

He worried about her sometines-afraid she'd get herself arrested, or beaten up by junkies or

rival s-but she seened to be able to take care of herself. He could have hired private detectives
to uncover the nysteries of her life, and bodyguards to watch over her, but he knew he had no
right. He could have bought her an apartnent, set her up with investnents-but she never suggested
anyt hi ng of the kind, and he suspected she'd be deeply insulted if he nade the offer. His gifts
were |avish, but he knew she could have lived without them They were using each other. She was,
he told hinself, as independent as he was.

He woul dn't have said he loved her. He didn't ache when they were apart; he just felt pleasantly
nunb, and | ooked forward to the next tine he'd see her. He was jeal ous, but not
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obsessi ve, and she kept her other |lovers out of the way; he rarely had to acknow edge their

exi stence. He never saw Martin again.

Anna traveled with himto New York. They fell asleep in the niddl e of a Broadway show, saw the
Pixies play at the Mudd C ub, clinbed the stairs to the top of Manhattan Chase.

Thomas turned twenty-five. Hi s father pronoted him H s nother said, "Look at all your gray
hairs."

In the spring, Erik disappeared. Anna said casually, "H s nother's gone, she's noved away."

Thomas was hurt; he'd |iked having the boy around. He said, "You know, | used to think he m ght be
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yours."

She was baffled. "Way? | told you he wasn't. Wiy would | have |ied?"

Thomas had troubl e sl eeping. He kept trying to picture the future. Wien his father died, would he
still be seeing Anna, once a fortnight in Hanburg, while she dealt heroin and fucked pinps and
junki es? The thought nade him sick. Not because he didn't want everything to stay the same, but
because he knew that it couldn't.

The Saturday in June was, alnost, the second anniversary of the day they'd net. They went to a
flea market in the afternoon, and he bought her cheap jewel ery. She said, "Anything nicer would be
asking for trouble."

They ate junk food, went dancing. They ended up back at Anna's flat at half past two. They danced
around the tiny living room propping each other up, nore tired than drunk. Thonas said, "God,
you're beautiful." Marry ne. Anna said, "lI'mgoing to ask you for sonething |I've never asked for
before. 1've been trying to work up the courage all day." "You can ask for anything." Marry me. "I
have a friend, with a |l ot of cash. Al nost two hundred thousand marks. He needs someone who can-"
Thomas stepped back fromher, then struck her hard across the face. He was horrified. He' d never
hit her before; the thought had never even occurred to him She started punching himin the chest
and face; he stood there and let her do it for a while, then grabbed both her hands by the wi sts.
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She caught her breath. "Let go of me.” "lI'msorry." "Then let go of nme."
He didn't. He said, "I'mnot a noney-laundering facility for ? ?? friends."
She | ooked at himpityingly. "Ch, what have | done? O fended your high noral principles? Al | did
was ask. You night have nmade yourself useful. Never mind. | should have known it was too nuch to
expect."
He pushed his face close to hers. "Were are you going to be, in ten years' tinme? In prison? At
the bottom of the El be?" "Fuck off." "Were? Tell ne?"
She said, "I can think of worse fates. | could end up playing happy famlies with a m ddl e-aged
banker."
Thomas threw her toward the wall. Her feet slipped fromunder her before she hit it; her head

struck the bricks as she was goi ng down.

He crouched beside her, disbelieving. There was a wide gash in the back of her head. She was
breathing. He patted her cheeks, then tried to open her eyes; they'd rolled up into her skull
She' d ended up al nost sitting on the floor, legs sprawed in front of her, head |olling against
the wall. Blood pool ed around her. He said, "Think fast. Think fast."

He knelt over her, one knee to either side, took her face in his hands, then closed his eyes. He
brought her head forward, then slanmed it back against the wall. Five tinmes. Then he held his
fingers near her nostrils, without opening his eyes. He felt no exhal ation

He backed away from her, turned away and opened his eyes, then wal ked around the flat, w ping
thi ngs he mi ght have touched with his handkerchi ef. Avoiding |ooking at her. He was crying and
shaki ng, but he couldn't think why.

There was bl ood on his hands, his shirt, his trousers, his shoes. He found a garbage bag, put all
his clothes init, then washed the bl ood fromhis skin. There was a bl ack spot in the center of
his vision, but he worked around it. He put the
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garbage bag in his suitcase, and put on fresh clothes: blue jeans and a black T-shirt. He went
through the flat, packing away everything that belonged to him He al nbst took Anna's address
book, but when he checked he saw that he wasn't in it. He | ooked for diaries, but found none.
Dozens of people had seen themtogether, nonth after nmonth. Anna's neighbors, Anna's friends.
Dozens of people had seen them | eave the nightclub. He wasn't sure how many of her friends knew
what he did, where he was from He'd never told any of themnore than his first name, he'd al ways
lied about the rest-but Anna m ght have told them everything she knew.

Havi ng been seen with her alive was bad enough;-he couldn't risk being seen wal king out the front
door the night she was kill ed.

The flat was two flights up. The bat hroom wi ndow opened onto an alley. Thomas threw the suitcase
down; it landed with a soft thud. He thought of junping-al nost believing that he could | and
unhurt, or alnost believing that he wouldn't care-but there was a gray clarity underneath those

del usions, and an engine in his skull a billion years old which only wanted to survive.
He clinbed up into the window frane, into the gap left by the sliding half-pane, one foot either
side of the track. There was no | edge, as such, just the double brickwork of the wall itself. He
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had to crouch to fit, but he found he could keep his bal ance by pushing his left hand up agai nst
the top of the frame, jammi ng hinmself in place.

He turned sideways, then reached across the outside wall, and into the franme of the bathroom

wi ndow of the neighboring flat. He could hear traffic, and nusic sonewhere, but no lights showed
fromwithin the flat, and the alley bel ow was deserted. The two wi ndows were scarcely a neter
apart, but the second one was closed, halving its width. Wth one hand on each edge, he shifted
his right foot to the neighbor's window Then, gripping the intervening wall tightly between his
forearns, he noved his left foot across. Finally, securing hinself by pressing up with his right
hand, he let go of the first frame conpletely.
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He shuffled across the one-brick' s-width | edge, fighting an inpulse to nmutter Ave Marias. Pray for
us sinners? He realized that he'd stopped weeping. A drain pipe ran close to the far side of the
wi ndow. He i nmagi ned tearing his palnms open on jagged rusty metal, but the pipe was snooth; it took
all his strength to hold hinself in place, gripping it with hands and knees. Wen he touched the
ground with his feet, his |legs gave way. But not for |ong.

He hid in a public toilet for three hours, staring up at one coner of the room The lights, the
tiles, could have belonged to a prison or an asylum He found hinself disconnected, fromthe
world, the past; his tinme breaking up into nmonents, shocks of awareness, shinmmering droplets of
mercury, beads of sweat.

This isn't ne. This is sonething else that believes it's nme. And it's wong, wong, wong.

Nobody di sturbed him At six o'clock he wal ked out into the norning light, and caught a train
home.

168
15
(Remt not paucity)
APRIL 2051
Durham s north Sydney flat was small, and very sparsely furnished; not at all what Mria had

expected. The conbined living roomand kitchen was all she'd seen, but it was clear fromthe
outside that there wasn't space for rmuch nore. Durham was on the sixteenth floor, but the building
was hemred in on all sides by ugly late-twenties office towers, blue and pink ersatz-marble
nonstrosities; no expensive harbor views here. For soneone who was ripping off gullible

m | 1ionaires-or even soneone who nerely sold theminsurance-Durhamdidn't seemto have nmuch to
show for it. Maria thought it unlikely that the place had been set up entirely for her benefit, to
fit the story he'd told her: to denpnstrate the frugal lifestyle which supposedly enabled himto
pay her out of his own pocket. He'd invited her out of the blue; she woul d never have had a reason
to insist on seeing where he |ived.

She put her notepad down on the scratched dining table, and turned it so that Durham coul d read
the graphs. "These are the latest results for the two nobst promi sing species. A lithophila has
the higher nutation rate, per generation, but it reproduces nuch nore slowy, and it's nore

vul nerable to climate change. A hydrophila is nore prolific, with a stabler genonme. It's not
intrinsically hardier; it's just better protected by the ocean."

Dur ham sai d, "What's your gut feeling?"

"What's yours?"

"A. litho evolves into a few pronising species-which all get w ped out by one major crisis. A
hydro slowy builds up a huge stock of survival-neutral nutations, sone of which turn out to be
useful on land. The first few hundred thousand
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speci es which blow out of the sea don't nake it-but it

doesn't matter, there are always nore. Or am| just being swayed too much by terrestrial
preconcepti ons?"

"The people you're trying to convince will alnost certainly think the same way."

Dur ham | aughed. "It wouldn't hurt to be right, as well as persuasive. If they're not nutually
excl usive anbitions."

Maria didn't reply. She stared down at the notepad; she couldn't |ook Durhamin the eye. Talking
to himby phone, with software filters, had been bearable. And the work itself had been an end in
itself; imersed in the el aborate game of Autoverse biochem stry, she'd found it all too easy to
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carry on, as if it made no difference what it was/or. But she'd done next to nothing to nmake
Durham nore likely to take her into his confidence. That was why she'd agreed to this neeting- and
why she had to take advantage of it.

The trouble was, now that she was here, she was so ill at ease that she could barely discuss the
nost neutral technicalities without her voice faltering. If he started spouting |ies about his
hopes of debating the skeptics of the artificial life mafia in sone future issue of Cellular

Aut omat on Worl d, she'd probably start screaming. O, nore likely, throw up on the bare Iinol eum
floor.

He said, "By the way, | signed the release on your fee this norning-1've authorized the trust fund
to pay you in full. The work's been going so well, it seened only fair."

Maria glanced up at him startled. He | ooked perfectly sincere, but she couldn't hel p wonderi ng-
not for the first time-if he knew that she'd been approached by Hay den, knew exactly what she'd
been told. She felt her cheeks flush. She'd spent too many years using phones and filters; she
couldn't keep anything from showi ng on her face

She said, "Thank you. But aren't you afraid | mght take the first plane to the Bahamas? There's
still a lot of work to be done."

"I think I can trust you."

There wasn't a trace of irony in his voice-but there really didn't need to be.
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He said, "Speaking of trust... | think your phone nmay be bugged. |I'msorry; | should have told you
that sooner."

Maria stared at him "How did you know?"

"Know? You nean, it is? You've had definite signs?"

“I''"'mnot sure. But how ... ?"

"Mne is. Bugged. So it mamkes sense that yours would be, too."

Maria was bewi |l dered. What was he going to do- announce that the Fraud Squad were watching hin? |f
he cane right out and said it, she didn't think she could dissenble any | onger. She'd have to
confess that she already knew and then she'd have to tell himeverything Hayden had sai d.

Taking the pressure off conpletely. Ending the farce for good. She had no talent for these stupid
ganmes; the sooner they could both stop lying to each other, the better

She said, "And who exactly do you think is doing it?"

Dur ham paused to think it over, as if he hadn't seriously considered the question before. "Sone
cor porate espionage unit? Some national security organization? There's really no way of telling.
know very little about the intelligence community; your guess would be as good as mne."

' Then why do you think they're-?"

Durham said blithely, "If | was devel oping a conputer, say, thirty orders of nagnitude nore

power ful than any processor cluster in existence, don't you think people |like that m ght take an

i nterest?"

Maria al nost choked. "Ah. Yes."

"But of course I'mnot, and eventually they'll convince thenselves of that, and | eave us both
al one. So there's absolutely nothing to worry about."
n R| ght . n

Durham grinned at her. "Presumably, they think that just because |'ve conm ssioned an Autoverse

pl anet, there's a chance that | might possess the means to actually run it. They' ve searched this

pl ace a couple of times; | don't know what they expected to find. Alittle black box, sitting in a
conmer of one of the roons? H dden under a pot plant, quietly cracking mlitary codes, raking in a

fortune on the stock market-and

171

simulating a universe or two on the side, just to keep fromgetting bored. Any five-year-old could
tell them how | udicrous that is. Maybe they mnk |1've found a way to shrink individual processors
to the size of an atom That woul d just about do it."

So nuch for an end to the Iying. He wasn't going to nake this easy for her. Al right. Maria
forced the words out evenly:

"And any five-year-old could tell you that if anyone searched your flat, it was the Fraud Squad."
Durham was still giving nothing away. "Wiy do you say that?"

"Because | know they're watching you. They've spoken to nme. They've told ne exactly what you're
doing." Maria faced himsquarely now. She was tense at the prospect of a confrontation, but she
had nothing to be ashamed of; he was the one who'd set out to deceive her fromthe start.
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He said, "Don't you nink the Fraud Squad would need to get a warrant, and search the flat in ny

presence?"

"Then maybe it hasn't been searched at all. That's not the point."

He nodded slightly, as if conceding sone mnor breach of etiquette. "No, it's not. You want to
know why | lied to you."

Maria said, "I know why. Please don't treat ne like an idiot." Her bitterness surprised her, she'd
had to conceal it for so long. "I was hardly going to agree to be your . . . acconplice-"

Dur ham rai sed one hand fromthe tabletop, a half conciliatory, half inpatient gesture. Maria fell
silent, nmore from astoni shnment at how calnly he seened to be taking all this than any desire to
give hima chance to defend hinsel f.

He said, "I lied because | didn't know if you'd believe the truth or not. | think you night have,
but | couldn't be sure. And | couldn't risk it. I'msorry."

"Of course | would have believed the truth! It would have made a ot nore sense than the bullshit
you fed me! But, yes, | can see why you couldn't risk it."

Durham still showed no sign of contrition. "Do you know what it is that I'moffering ny backers?

The ones who' ve been fundi ng your work?"
172

"A sanctuary. A privately owned conputer sonewhere."

"That's al nost true. Dependi ng on what you take those words to nean."

Maria | aughed cynically. "Ch, yes? Wich words do you have trouble with? 'Privately owned' ?"

"No. 'Computer." And, 'sonmewhere.'"

"Now you're just being childish." She reached out and picked up her notepad, slid her chair back
and rose to her feet. Trying to think of a parting shot, it struck her that the nost frustrating
thing was that the bastard had paid her. He'd lied to her, he'd nade her an acconplice-but he
hadn't actually sw ndl ed her.

Dur ham | ooked up at her calmy. He said, "I've committed no crinme. My backers know exactly what
they're paying for. The Fraud Squad, like the intelligence agencies, are junping to absurd
conclusions. 1've told themthe whole truth. They've chosen not to believe ne."

Maria stood by the table, one hand on the back of the chair. "They said you refused to discuss the
matter."

"Well, that's a lie. Although what | had to say certainly wasn't what they wanted to hear."

"What did you have to say?"

Dur ham gave her a searching look. "If | try to explain, will you listen? WIIl you sit down and
listen, to the end?"

"I mght."

"Because if you don't want to hear the whole story, you mght as well |eave right now. Not every

Copy took ne up on the offer-but the only ones who went to the police were the ones who refused to
hear ne out."

Mari a said, exasperated, "Wat do you care what | think, now? You' ve extracted all the Autoverse

t echnobabbl e from ne you coul d possi bly need. And I know not hi ng nore about your scamthan the
police do; they'll have no reason to ask ne to testify against you, if all | can say in court is
"Detective Hay den told ne this. Detective Hayden told ne that.' So why don't you quit while

you' re ahead?"

Dur ham sai d sinply, "Because you don't understand anything. And I owe you an expl anation."
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Maria | ooked toward the door, but she didn't take her hand off the back of the chair. The work had
been an end in itself- but she was still curious to know precisely what Durham had i ntended to do

with the fruits of her I|abor.

She said, "How was | going to spend the afternoon, anyway? Mddeling the survival of Autobacterium
hydrophila in sea spray?” She sat. "Go ahead. I'mlistening."”

Dur ham sai d, "Al npost six years ago-loosely speaking-a man | know nade a Copy of hinmself. Wen the
Copy woke up, it panicked, and tried to bale out. But the original had sabotaged the software;
bal i ng out was inpossible."

"That's illegal."

"I know. "

"So who was this man?"

"H s nane was Paul Durham"

"You? You were the original?"
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"Ch, no. | was the Copy."
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16

(Toy nman, picture it)

JUNE 2045

Paul felt a hand gripping his forearm He tried to shake it off, but his armbarely nmoved, and a
terrible aching started up in his shoul der. He opened his eyes, then closed themagain in pain. He
tried again. On the fifth or sixth attenpt, he managed to see a face through washed-out brightness
and tears.

El i zabet h.

She raised a cup to his lips. He took a sip, spluttered and choked, but then nanaged to force sone
of the thin sweet |iquid down.

She said, "You're going to be fine. Just take it easy."

"Why are you here?" He coughed, shook his head, wi shed he hadn't. He was touched, but confused.
Wiy had his original lied-claimng that she wanted to shut hi m down-when in fact she was

synpat heti ¢ enough to go through the arduous process of visiting hinf

He was |lying on sonething like a dentist's couch, in an unfamliar room He was in a hospita

gown; there was a drip in his right arm and a catheter in his urethra. He glanced up to see an
interface hel met, a bul ky hemni sphere of magnetic axon current inducers, suspended froma gantry,
not far above his head. He thought: fair enough, to construct a sinulated neeting place that

| ooked |i ke the roomthat her real body nmust be in. Putting himin the couch, though, and giving
himall the synptons of a waking visitor, seemed a little extrene.

He tapped the couch with his left hand. "Wat's the nessage? You want ne to know exactly what

you' re going through? Okay. I'mgrateful. And it's good to see you." He shuddered with relief, and
del ayed shock. "Fantastic, to tell the
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truth." He | aughed weakly. "I honestly thought he was going to wipe nme out. The man's a conplete
lunatic. Believe ne, you're talking to his better half."

El i zabeth was perched on a stool beside him She said, "Paul. Try to listen carefully to what |I'm
going to say. You'll start to reintegrate the nenories gradually, on your own, but it'll help if I
talk you through it all first. To start with, you're not a Copy. You're flesh and bl ood."

Paul coughed, tasting acid. Durham had | et her do sone-thing unspeakable to the nbdel of his

di gestive system

"I'"'mflesh and bl ood? What kind of sadistic joke is that? Do you have any idea how hard it's been
coming to terms with the truth?"

She said patiently, "It's not a joke. | know you don't renenber yet, but. . . after you made the
scan that was going to run as Copy nunber five, you finally told ne what you were doing. And
persuaded you not to run it-until you'd tried another experinent: putting yourself in its place.
Fi nding out, firsthand, what it would be forced to go through

"And you agreed. You entered the virtual environnent which the Copy woul d have inhabited-wi th your
menories since the day of the scan suppressed, so you had no way of knowi ng that you were only a
visitor."

Y

"You're not the Copy. Do you understand? Al you've been doing is visiting the environnent you'd
prepared for Copy nunber five. And now you're out of it. You're back in the real world."

Her face betrayed no hint of deception-but software could snmooth that out. He said, "I don't

beli eve you. How can | be the original? | spoke to the original. What am| supposed to believe? He
was t he Copy? Thi nking he was the original ?"

"Of course not. That would hardly have spared the Copy, would it? The fifth scan was never run. |
control |l ed the puppet that played your 'original'-software provided the vocabul ary signature and
body | anguage, but | pulled the strings. You briefed ne, beforehand, on what to have it say and
do. You'll renenber that, soon enough."
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"But... the experinents?"
"The experinents were a sham They could hardly have been perfornmed on a visitor, on a physica
brai n-coul d t hey?"
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Paul shook his head, and whi spered, "Abulafia."

No interface w ndow appear ed.

He gripped the couch and closed his eyes, then |aughed. "You say | agreed to this? Wat kind of
masochi st would do that? I'm going out of my mnd. / don't know what | am"

El i zabeth took hold of his armagain. "You re disoriented-but that won't last |ong. And you know
why you agreed. You were sick of Copies baling out on you. You had to cone to terns with their
experi ence. Spending a few days believing you were a Copy woul d nake or break the project:

you'd either end up psychologically prepared, at last, to give rise to a Copy who'd be able to
cope with its fate-or you' d gain enough synpathy for their plight to stop creating them

"The plan was to tell you everything while you were still inside, after the third experinment. But
when you went weird on nme in there, | panicked. Al | could think of was having the puppet playing
your original tell you that it was going to pause you. | wasn't trying to frighten you. | didn't

think you'd take it so badly."

A technician canme into the roomand renoved the drip and catheter. Paul propped hinself up and

| ooked out through the wi ndows of the room s swing doors; he could see half a dozen people in the
corridor. He bellowed wordlessly at the top of his lungs; they all turned to stare in his
direction. The technician said mldly, "Your penis mght sting for an hour or two."

Paul sl unped back onto the couch and turned to Elizabeth. "You wouldn't pay for reactive crowds. |
woul dn't pay for reactive crowds. It looks like you're telling the truth."

Peopl e, gl orious people: thousands of strangers, neeting his eyes with suspicion or puzzlenent,
stepping out of his way on the street-or, nore often, clearly, consciously refusing to. The
freedomof the city was so sweet. He wal ked the streets
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of Sydney for a full day, rediscovering every ugly shopping arcade, every piss-stinking Uter-
strewn park and alley, until, with aching feet, he squeezed his way honme through the evening rush

hour, to watch the real-tinme news.

There was no room for doubt: he was not in a virtual environnent. Nobody in the world could have
had reason to spend so nmuch noney, sinply to deceive him

When Eli zabeth asked if his nenories were back, he nodded and said of course. She didn't grill him
on the details. In fact, having gone over her story so nmany times in his head, he could al nost

i magi ne the stages: his qualnms after the fifth scan; repeatedly putting off running the nodel
confessing to Elizabeth about the project; accepting her challenge to experience for hinself just
what his Copies were suffering

And if the suppressed nenories hadn't actually reintegrated, well, he'd checked the literature,
and there was a two point five percent risk of that happening; electronically censoring access to
menories could sonetines permanently weaken the neural connections in which they were encoded.

He even had an account fromthe database service which showed that he'd consulted the very sane
articles before.

He reread and replayed the news reports that he'd accessed frominside-and found no di screpanci es.
He flicked through encycl opedi ¢ dat abases-spot-checki ng random facts of history, geography,
astronony-and al though he was surprised now and then by details which he'd never cone across
before, there were no startling contradictions. The continents hadn't noved. Stars and pl anets
hadn't vani shed. The sane wars had been | ost and won.

Everythi ng was consi stent. Everything was explicable.

And yet he couldn't stop wondering about the fate of a Copy who was shut down and never run again.
A normal human death was one thing-woven into a nuch vaster tapestry, it was a process which nade
perfect sense. Fromthe internal point of view of a Copy whose nodel was sinply halted, though
there was no expl anati on what soever for its demnise-just an edge where the pattern abruptly canme to
an end.
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But if the insight he'd gained fromthe experinments was true (whether or not they'd ever really
happened)-if a Copy could assenble itself fromdust scattered across the world, and bridge the
gaps in its existence with dust fromacross the universe ... then why should it ever cone to an

i nconsi stent end? Way shouldn't the pattern keep on finding itself?

O find a larger pattern into which it could nerge?

The dust theory inplied a countless nunber of alternative worlds: billions of different possible
histories spelled out fromthe same prinordi al al phabet soup. One history in which Durhamdid run
Copy nunber five-and one in which he didn't, but was persuaded to take its place as a visitor
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i nst ead.

But if the visitor had been perfectly deceived, and had experienced everything the Copy did

what set the two of themapart? So |ong as the fl esh-and-bl ood man had no way of knowi ng the
truth, it was neaningless to talk about "two different people” in "two different worlds." The two
patterns of thoughts and perceptions had effectively nerged into one.

If the Copy had been allowed to keep on running after the visitor had | earned that he was flesh
and bl ood, their two paths woul d have diverged again. But the Copy had been shut down; it had no
future at all in its original world, no separate life to live.

So the two subjective histories remai ned as one. Paul had been a visitor believing he was a Copy.
And he'd al so been the Copy itself. The patterns had nerged seam essly; there could be no way of
saying that one history was true and the other fal se. Both explanations were equally valid.

Once, preparing to be scanned, he'd had two futures.

Now he had two pasts.

Paul woke in darkness, confused for a nonment, then pulled his cranped |l eft armout fromunder the
pillow and gl anced at his watch. Low power infrared sensors in the watch face detected his gaze,
and flashed up the tine-followed by a-renmi nder: DUE AT LANDAU 7 A M It was barely after five, but
it hardly seened worth goi ng back to sl eep
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Menories of the night before came back to him Elizabeth had finally confronted him asking what
deci si on he'd reached:
to abandon his life's work, or to forge ahead, now that he knew, firsthand, what was invol ved.
H s answer seened to have di sappointed her. He didn't expect to see her again.

How coul d he give up? He knew he could never be sure that he'd discovered the truth-but that
didn't nean that nobody el se coul d.

If he made a Copy, ran it for a few virtual days, then termnated it abruptly .. . then at |east
that Copy would know if its own pattern of experience continued.
And i f another Paul Durhamin one of the countless billions of alternative worlds could provide a

future for the ternminated Copy-a pattern into which it could nerge-then perhaps that flesh-and-
bl ood Durham woul d repeat the whol e process again. And so on, again and again.

And al t hough the seans woul d al ways be perfect, the "explanation"” for the fl esh-and-bl ood hunman
believing that he had a second past as a Copy woul d necessarily grow ever nore "contrived," |ess
convincing . . . and the dust theory would becone ever nore conpelling.

Paul lay in bed in the darkness, waiting for sunrise, staring into the future down this corridor
of mrrors.

One thing nagged at him He could have sworn he'd had a dream just before he woke: an el aborate
fabl e, conveying some kind of insight. That's all he knew or thought he knew The details hovered
maddeni ngly on the verge of recollection

Hi s dreans were evanescent, though, and he didn't expect to renenber anything nore.
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(Remt not paucity)
april 2051

Maria shifted in her seat to try to get her circulation flowi ng, then realized it wasn't enough
She stood up and |inped around the room bending down to nassage her cranped right calf.

She said, "And you claimyou're the twenty-third?" She was al nost afraid to sound too skepti cal
not because she believed that Durham woul d take offence, but because the story was so strangely
entrancing that she wasn't sure she wanted to deflate it, yet. One hint of nockery and the

fl oodgates woul d open. "You're the twenty-third fl esh-and-bl ood Paul Durham whose past includes
all those who came before?"

Durham said, "I may be wong about the exact nunber. | nay have counted this |ast version nore
than once; if |I'mcapable of believing in twenty-three incarnations, sone of them night be fal se
The whol e nature of the delusions | suffered contributes to the uncertainty."”

"Contributes. Isn't that a bit of an understatenment ?"

Dur ham was unfl appable. "1'm cured now. The nanosurgery worked. The doctors pronounced ne sane,
and | have no reason to question their judgenent. They've scanned ny brain; it's functioning
i mpeccably. |'ve seen the data, before and after. Activity in the prefrontal cortex-"

"But don't you see how absurd that is? You acknow edge that you were del uded. You insist that
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you're cured now. But you claimthat your del usions weren't del usions-"

Durham said patiently, "lI've admitted fromthe outset: ny condition explains everything.

bel i eved-because | was nentally ill-that | was the twenty-third-generati on Copy of another Pau
Dur ham from anot her world."
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"Because you were nmentally ill! End of story." "No. Because |'mcertifiably rational now and the

| ogi c of the dust theory nmakes as much sense to ne as ever. And it nmmkes no difference whether ny
menories are true, false, or both."

Maria groaned. "Logic of the dust theory! It's not a theory. It can't be tested."

"Can't be tested by whon?"

"By anyone! | mean . . . even assum ng that everything you believe is the truth: you' ve 'been
through' twenty-three separate experinents, and you still don't know what you've proved or

di sproved! As you say: your condition accounts for everything. Haven't you heard of Occam s razor
once you have a perfectly sinple explanation for sonething, you don't go |ooking for ever nore
conpl i cated ways of explaining the very sanme thing? No dust theory is required." Her words
reverberated in the near-enpty room She said, "I need sone fresh air."

Durham said firmy, "After twenty-three anbiguous results, | know howto get it right this time. A
Copy plus a virtual environnent is a patchwork, a mess. A systemlike that isn't rich enough
detail ed enough, or consistent enough, to be self-sustaining. If it was, when | was shut down, the
entire VRwrld | was in would have persisted. That never happened. Instead- every tinme-1 found a
fl esh-and-bl ood human with a reason to believe he shared ny past. That explained ny pattern of
experience far better than VR-even to the point of insanity.

"What | have to do now is construct a consistent pattern which can only have one past."

Maria took a few deep breaths. It was al nost too nuch to bear: Durham s sad flat, his cosmic
visions, his relentless, nmechanical logic, grinding away trying to make sense of the |egacy of his
di sease. The doctors had cured him he was sane. He just didn't want to disown his del usi onal past-
so he'd invented a flawm essly logical, utterly irrefutable, reason to hang on to it.

If he'd really told the cops all this, why were they still houndi ng hin? They shoul d have seen
that he was harm ess and |l eft him al one-and left his noronic clients to fend for
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thensel ves. The nman wasn't even a danger to hinself. And if he could ever harness a fraction of
the energy and intelligence he'd put into this "project” and direct it towards sonething

wor t hwhi | e-

Dur ham sai d, "Do you know what a Garden-of-Eden configuration is?"

Maria was caught blank for a second, then she said, "Yes, of course. In cellular automaton theory,
it's a state of the systemthat can't be the result of any previous state. No other pattern of
cells can give rise to it. If you want a Garden-of - Eden configuration, you have to start with it-
you have to put it in by hand as the systenis first state.”

Durham grinned at her as if she'd just conceded the whol e argunent. She said, "What?"

"I'sn't it obvious? A cellular automaton isn't |like patchwork VR, it's every bit as consistent as a
physi cal universe. There's no junble of ad hoc high-level |aws; one set of rules applies to every
cell. Right?"

"Yes, but-"

"So if | set up a cellular autonmaton in a Garden-of-Eden configuration, run it through a few
trillion clock ticks, then shut it down ... the pattern will continue to find itself in the dust-
separate fromthis version of me, separate fromthis world, but still flow ng unanbi guously from

that initial state. A state which can't be explained by the rules of the automaton. A state which
must have been constructed in another world-exactly as | remenber it.

"The whol e problem so far, has been that nmy nenories are always entirely explicable within the
new world. | shut mnmyself down as a Copy-and find nyself in a flesh-and-bl ood body with fl esh-and-
bl ood nenories which the | aws of physics could have produced fromearlier states of a flesh-and-
bl ood brain. This world can explain nme only as a nan whose del usions are unlikely beyond belief-
but there's no denying that | do have a conplete extra history, here, that's not literally,

physical 'y inpossible. So whatever | prefer to believe, | have to concede that the outcome of the
experiment is still anbiguous. | could, still, be wong.
183

"But a cellular automaton can't provide an 'extra history' for a Garden-of-Eden configuration!-
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It's mathematically inpossiblel If |I find nyself inside a cellular automaton universe, and | can
track ny past back to a Garden-of-Eden configuration, that will be conclusive proof that |I did
seed the whole universe in a previous incarnation. The dust theory will be vindicated. And I'I1
finally know beyond any doubt-that | haven't nerely been insane all along."

Maria felt punch-drunk. At one | evel, she knew she should stop hunoring him stop treating his

i deas seriously. On another, it seened that if Durhamwas so wong, she should be able to point
out the reasons why. She shouldn't have to call hima nadnman and refuse to listen to another word.
She said, "Find yourself in a cellular automaton world? You don't nean the Autoverse-?"

"Of course not. There's no prospect of translating a hunman into Autoverse biochem stry." ¢Then
what ?"

"There's a cellular automaton called TVC. After Turing, von Neumann and Chi ang. Chi ang conpl eted
it around twenty-ten; it's a souped-up, nore el egant version of von Neumann's work fromthe
nineteen fifties."

Maria nodded uncertainly; she'd heard of all this, but it wasn't her field. She did know that John
von Neumann and his students had devel oped a two-di nensional cellular automaton, a sinple universe
in which you could enbed an el aborate pattern of cells-a rather Lego-like "nachine"- which acted
as both a universal constructor and a universal conputer. Gven the right programa string of
cells to be interpreted as coded instructions rather than part of the nmachine-it could cany out
any computation, and build anything at all. Including another copy of itself-which could build
anot her copy, and so on. Little self-replicating toy conputers could blossominto existence

wi t hout end.

She said, "Chiang' s version was three-dinmensional, wasn't it?"

"Much better. N-dinensional. Four, five, six, whatever you |like. That |eaves plenty of roomfor
data within easy reach. In
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two di nensions, the original von Neumann machine had to reach farther and farther-and wait | onger
and | onger-for each successive bit of data. In a six-dinmensional TVC autonmaton, you can have a
three-di nensional grid of conputers, which keeps on growing indefinitely-each with its own three-
di mensi onal nenory, which can al so grow wi t hout bound."

Maria said nunbly, "Were are you supposed to fit into all of this? If you think translating human
bi ochemi stry into Autoverse terms is difficult, how are you going to map yourself into a six-

di nensi onal world designed solely to support von Neumann machi nes?"

' The TVC universe is one big, ever-expanding processor cluster. It runs a Copy of ne-"

"1 thought the whole point was to do away with Copies!" "-in a VR environnment which lets ne
interact with the TVC level. Yes, |I'll be a patchwork Copy, as always-there's no alternative to
that-but 1'll also be linked to the cellular autormaton itself. I'Il witness its operation, |'l|
experience its laws. By observing it, I'll nake it a part of what has to be expl ai ned

"And when the simulated TVC uni verse being run on the physical conputer is suddenly shut down, the
best explanation for what |'ve witnessed will be a continuation of that universe-an extension made
out of dust.”

Maria could al nbst see it: a vast lattice of conputers, a seed of order in a sea of a random

noi se, extending itself fromnonment to nonent by sheer force of internal |ogic, "accreting" the
necessary buil di ng bl ocks fromthe chaos of non-space-tinme by the very act of defining space and
time. Visualizing wasn't believing, though. She said, "Wat nmakes you so sure? Wy not anot her

del uded psychiatric patient, who believes he was-briefly-a Copy being run on a TVC aut onat on bei ng
run on a processor cluster in another world?"

"You' re the one who invoked Cccamis razor. Wuldn't you say that a self-contained TVC universe is
a sinpler explanation, by far?"
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"No. It's about the nobst bizarre thing I can imgine."

"It's a lot less bizarre than yet another version of this universe, containing yet another version
of me, with yet another set of convenient delusions."

"How many of your clients believed all this? How many think they're coming along for the ride?"
"Fifteen. And there's a sixteenth who, | think, is tenpted."

"They paid-?"

"About two million each.” He snorted. "It's quite funny, the significance the police have attached
to that. Sone | arge suns of nobney have changed hands, for reasons nore conplex than usual -so they
assune | nust be doing sonething illegal. |I nean, billionaires have been known to nmake donati ons
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| arger than that to the Church of the God Who Makes No Difference." He added hastily, "None of

m ne."

Maria was having some trouble with the scale of things herself. "You found fifteen Copies willing
to part with two million dollars after hearing this bullshit? Anyone that gullible deserves to

| ose their noney."

Dur ham t ook no of fence. "If you were a Copy, you'd believe the dust theory, too. You' d feel the
truth of it in your nonexistent bones. Some of these people carried out the sane experinments as

di d- computi ng thensel ves in random zed fragnents-but others didn't need to. They al ready knew t hat
they could scatter thensel ves across real tine and real space, and they'd still find thensel ves.
Every Copy proves the dust theory to itself a mllion tinmes a day."

It suddenly occurred to Maria that Durham m ght have invented all of this for her sake, al one-
while telling his clients exactly what Hayden had assuned: sone fraudul ent but utterly non-

met aphysi cal tale of a hidden superconputer. But she couldn't see what he had to gain by confusing
her .. . and too many details nade too nmuch sense, now. If his clients had accepted the whol e mad
vi sion, the problem of meking them believe in a nonexistent super-conputer vani shed. O at |east
changed from a question of evidence to a question of faith.

She said, "So you promsed to fit a snapshot of each of
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your 'backers' into the Garden-of-Eden configuration, plus the software to run themon the TVC?"
Durham said proudly, "All that and nore. The major world libraries; not quite the full holdings,
but tens of mllions of files-text, audio, visual, interactive-on every conceivable subject.

Dat abases too nunerous to list-including all the mapped genones. Software: expert systens,

know edge m ners, netaprogrammers. Thousands of off-the-shelf VR environnents: deserts, jungles,
coral reefs. Mars and the noon. And |'ve conmi ssioned Malcolm Carter, no |less, to create a nmjor
city to act as a central neeting place: Pernutation City, capital of the TVC universe.

"And, of course, there'|ll be your contribution: the seed for an alien world. Humanity is going to
find other life in this universe, eventually. How can we give up hope of doing the sanme? Sure,
we'll have our own software descendants, and recreated Earth ani mals, and no doubt novel, wholly
artificial creatures as well. W won't be alone. But we still need a chance to confront the O her

We nustn't |eave that possibility behind. And what could be nore alien than Autoverse |ife?"
Maria's skin craw ed. Durhamis |ogic was inpeccable; an endl essly expanding TVC uni verse, with new
conputi ng power being manufactured out of nothing in all directions, "would" eventually be big
enough to run an Autoverse planet-or even a whole planetary system The packed version of Planet
Lanbert-the conpressed description, with its topographic summaries in place of actual nountains
and rivers-would easily fit into the nenory of a real-world conputer. Then Durham s Copy could
simply wait for the TVC grid to be big enough-or pause hinself, to avoid waiting- and have the
whol e t hi ng unfold.

Durham said, "I1've been working on the software which will run the first noments of the TVC

uni verse on a real-world conputer. | can probably finish that nmyself. But | can't conplete the
Aut overse work wi thout you, Maria."

She | aughed sharply. "You want ne to keep working for you? You lie to me. You get ne visited by
the Fraud Squad. You confess to a history of nental illness. You tell ne you're
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the twenty-third incarnation of a retailing mllionaire froma parallel world-"

"What ever you think about the dust theory-and whatever you think about my psychol ogi cal health-1I
can prove to you that I'mnot a crimnal. My backers will vouch for that; they all know exactly
what their noney's being used for. None of themare victins of fraud."

"l accept that. | just-"

"Then accept the paynment. Finish the work. \Watever the police have told you, you have every right
to the noney, and | have every right to give it to you. Nobody's going to take you to court,
nobody's going to throw you into prison."

Maria was flustered. "Just, hold on. WIIl you give ne a chance to think?" Durham s sheer

reasonabl eness was begi nning to be as exhausting as the inpassioned rhetoric of any obvious
fanatic. And so much ground had shifted in the |last half-hour that she hadn't had a chance to even
start to reappraise her own situation: legally, financially ... and norally.

She said, "Way don't your backers tell the police all this? If they can confirmyour story for ne,
why can't they do the sane for the cops? By refusing to talk, they're just fueling suspicion."
Durham agreed. "Tell me about it. It nmakes everything ten tinmes harder-but |I'mjust going to have
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to keep on living with that. Do you think they'd risk the truth becom ng public know edge? There
have al ready been sonme enbarrassing | eaks-but so far we've been able to nmuddy the water by putting
out our own msinformation. Copies with de facto control of billion-dollar business enpires would
much rat her have people linking themto sone dubi ous sal esman and hi s breakt hrough superconputer-
and have the runors fizzle out fromlack of substantiation-than let the world know that they plan
to send a clone into an artificial universe which runs wi thout hardware. The share nmarkets can get
nervous enough when people start wondering if a certain board of directors have all taken up
playing virtual Caligula in their spare tinme. If word got out that a Copy in a position of power
had done sonething which m ght be construed as a sign that they no
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|l onger felt obliged to give a shit about their corporate responsibilities, their personal wealth,
or the continued existence of Planet Earth ..."

Maria wal ked over to the window It was open, but the air outside was still; standing by the

i nsect screen she mght as well have been standing by a solid brick wall. People were arguing
loudly in the flat above; she'd only just noticed.

When Durham had first approached her, she'd wondered, half seriously, if she'd be taking advantage
of a man who' d taken | eave of his senses. Now, she couldn't just shrug that off as a hypocritica
insult to a fellow eccentric. This wasn't a matter of an artificial life fanatic with nore noney
than sense. An ex-psychiatric patient was planning to spend thirty mllion dollars of other

peopl e's noney to "prove" his own sanity- and |ead the clones of his followers into a cybernetic
par adi se whi ch woul d | ast for about twenty seconds. Taking a cut seened just a tiny bit Iike doing
the catering for the Jonestown nmassacre.

Durham said, "If you don't agree to finish the bi osphere seed, who would | get to replace you?
There's nobody el se who could even begin to grasp what's invol ved."

Maria eyed himsharply. "Don't start flattering me. And don't kid yourself about the seed, either

You asked for a package of persuasive data, and that's all you'll be getting- even if | finish the
work. If you're counting on Planet Lanbert's inhabitants rising up on their hind | egs and tal king
toyou ... | can't guarantee that happening if you ran the whole thing a billion tinmes. You should
have sinulated real -world biochemstry. At least it's been shown that intelligent |ife can arise
within that system. . . and you'd supposedly have the conputing power to do it."

Dur ham sai d reasonably, "A. lanberti seened sinpler, surer. Any real-world organi sm nodel ed

subat omical | y- would be too big a programto test out in advance on any physical conputer. And
it'd be too late to change ny nind and try another approach if | failed to get it to work-stuck in
the TVC universe, with plenty of books and journals, but no pool of expertise.”
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Maria felt a deep chill pass through her; every tine she thought she'd accepted just how seriously
Durham took this lunacy, he gave an answer |ike that which drove it hone to her anew.

She said, "Well, Autoverse life mght turn out just as useless. You m ght have A hydrophila
spewi ng out usel ess nutations, generation after generation, with nothing you can do to fix it."
Dur ham seened about to reply, but then stopped hinself. Maria felt the chill return, at first

wi t hout knowi ng why. A second later, she glared at him outraged, as furious as if he'd conme right
out and asked her

"I will not be there to fix it for you!"

Dur ham had the grace to | ook cowed, nonentarily-but instead of denying that the thought had ever
crossed his mnd, he said, "If you don't believe in the dust theory, what difference would it make
if there's a scan file of you in the Garden-of - Eden data?"

"I don't want a Copy of ne waking up and living for a few subjective seconds, knowi ng that it's
going to die!l"

"Who sai d anything about waking it? Running a Copy on a sinmulated TVC grid is a computer-intensive
operation. We can't afford to wake nore than one Copy while we're still running on a physica
conputer. Mne. As far as you're concerned, your scan file would never even be used to build a
Copy; the data would just sit there, conpletely inert. And you could sit outside at a terninal
overseei ng the whol e operation, naking sure | kept my word."

Maria was scandal i zed-al though it took her a second to weave through Durhamis infuriating logic to
find a target.

"And you-certain that |I'd eventually wake-woul d happily take ne on board under fal se pretences?"
Dur ham seened genuinely baffled by the accusation. "Fal se pretences? |I've given you all the facts,
and |'ve argued nmy case as hard as | can; it's not ny fault if you don't believe ne. Am| supposed
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to feel guilty for being right?"
Maria started to reply, but then the point seemed too ridiculous to pursue. She said, "Never mnd
You won't get a
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chance to feel anything about it, because I'mcertainly not offering you a scan file."
Dur ham bowed his head. "It's your decision."
Maria hugged herself. She was actually trenbling slightly. She thought: |I'mafraid of exploiting

hin? If what he's doing really is legitimate . . . finish the job, take the noney. H s Copy's
going to spend a few seconds believing it's headed for Copy Heaven-and that's going to happen
whatever | do. The fifteen clones will just sleep through it all, as if they' d never been nade.

That's no Jonest own.

Dur ham said, "The fee would be six hundred thousand dollars."

Maria said, "I don't care if it's six hundred mllion." She'd neant to shout, but her words faded
out into a whisper

Si x hundred thousand dol |l ars woul d be enough to save Francesca's life.
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(Remit not paucity)

MAY 2051

Peer seened to be making love with Kate, but he had his doubts. He lay on the soft dry grass of a
boundl ess nmeadow, in mld sunshine. Kate's hair was |onger than usual, tickling his skin wherever
she ki ssed him brushing against himwith an erotic precision which seenmed unlikely to have been
|l eft to chance. Insect chirps and birdsong were heard. Peer could recall David Haw horne screw ng
a long-suffering lover in a field, once. They'd been driving back to London fromher father's
funeral in Yorkshire; it had seened like a good idea at the tine. This was different. No tw gs, no
stones, no animal shit. No danp earth, no grass stains, no itching.

The perfect neadow itself was no reason for suspicion; neither of themwere verisimlitude freaks,
masochi stic re-creators of the irritating details of real environnents. Good sex was, equally, a
matter of choice. But Peer still found hinself wondering if Kate really had agreed to the act. She
hadn't actually nade |ove to himfor nonths-however nany tinmes he'd recycled the nmenories of the

| ast occasion-and he couldn't rule out the possibility that he'd nerely decided to fool hinself
into believing that she'd finally relented. He'd never gone quite so far before-so far as he
presently knew but he had a vague nenory of resolving to do a thorough job of concealing the
evidence if he ever did.

He could clearly renenber Kate beginning to flirt as they'd toured Carter's city, and then
reaching out and starting to undress himas they stood in the exit doorway. He'd shut down al
limts on her access to his body while she'd been unbuttoning his shirt-and he'd bellowed with
shock and
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delight when, in the mddle of their physically plausible fore-play, an invisible second Kate,
twenty tines his size, had picked himup in one hand, raised himto her nouth, and |icked his body
fromtoes to forehead |like a sweet-toothed giant taking the icing off a nman-shaped cake.

None of this struck himas especially unlikely; if Kate had decided to make | ove again, it was the
kind of thing he could imagine her doing. That in itself proved nothing. He could have scripted
this fantasy to fit everything he knew about her-or chosen the scenario, and then rewitten bis
"know edge" of her to accommpbdate the action. In either case, software could have laid down a
trail of false nenories: a plausible transition fromtheir neeting with Carter-which he felt
certain had actually happened-to this nonent. Al nenories of having planned the deception would
have been tenporarily suppressed.

Kat e stopped novi ng. She shook her head, spattering his face and chest with sweat, and said, "Are
you here where you seemto be, or off somewhere el se?"

"l was about to ask you the same question."

She sniled wi ckedly. "Ah. Then maybe this body you hope is nme only asked you first to put your
nmnd at ease.”

In the sky above her right shoul der. Peer could see a stray cloud taking on a new shape, a
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whi msi cal scul pture parodyi ng the bodi es on the grass bel ow

He said, "And then admitted as much?"

Kat e nodded, and started slowy rising. "OfF course. For the very same reason. How nmany |evels of
bluffing will it take before you get bored and say: Fuck it, | don't care?"

She lifted herself until they were al nost apart. He closed his eyes and viol ated the geonetry,
Iicking the sweat from between her shoul der bl ades without noving a nuscle. She responded by
sticking her tongue in both of his ears simltaneously. He | aughed and opened his eyes.

The cl oud above had darkened. Kate | owered herself onto himagain, trenbling very slightly.
She said, "Don't you find it ironic?"

"What ?"

"Trans- humans taki ng pleasure by stinulating copies of the
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neural pat hways whi ch used to be responsible for the continuation of the species. Qut of all the
possibilities, we cling to that."

Peer said, "No, | don't find it ironic. | had ny irony glands renoved. It was either that, or
castration."
She sniled down at him "I love you, you know. But would I tell you that? O would you be stupid

enough to pretend that | had?"

Warm sweet rain began to fall.

He said, "I don't care, | don't care, | don't care."

Peer sat on the | owest of the four wooden steps |eading up to the back porch of his homestead,

gl anci ng down now and then at bis bare feet and thin brown arns. Ten-year-old farm boy at dusk.
Kat e had made both the environnent and the body for him and he liked the tranquil nood of the

pi ece. There was no invented famly, no role to play; this was a painting, not a drama. One pl ace,
one nonent, lasting as long as he chose to inhabit it. The scenery wasn't quite photorealist-there
were subtle distortions of form color and texture which nade it inpossible to forget that he was
i nhabiting a work of art-but there were no sl edgehamer techni ques: no visible brushstrokes, no
Van Cogh lighting effects.

Violating the whole aesthetic, an interface wi ndow hovered in front of him a meter above the

chi cken-feed-scattered dirt. The cloning utility insisted on follow ng an el aborate confirmation
sequence; Peer kept saying, "Please skip to the final question, | know exactly what |'m doi ng"- but
icons in legal wi gs and gowns kept popping up in front of the wi ndow and decl aring solemly, "You
must read this warning carefully. Your brain nodel will be directly exam ned for evidence of
conpl et e understandi ng before we proceed to the next stage."

It was a thousand tinmes nore trouble than baling out-he knew that for certain, having al nost done
it-but then, baling out entailed fewer |legal complications for the people outside. Peer's estate
was controlled by an executor, who' d signed a contract obliging her to act according to "any duly
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aut henti cat ed conmuni cati ons-including, but not limted to, visual and/or auditory simnulations of
a human being appearing to proffer instructions or advice." Wat duly authenticated nmeant revol ved
around a ninety-nine-digit code key which had been "hardwi red" into Peer's nodel -of-a-brain when
his Copy was generated fromhis scan file. He could sumon it up consciously if he had to, in sone
unl i kely energency, but normally he made use of it by a sinple act of will. He'd record a video
postcard, wish it to be duly authenticated-and it was done. Unless the key was stol en-pl ucked
right out of the conputer nmenory which contained the data representing his brain-Peer was the only
software on the planet capable of encrypting instructions to his executor in a form conpatible
with her owm matching key. It was the closest thing he had to a legal identity.

By Iaw, any clone which a Copy made of itself had to be given a new key. It was up to the initial
Copy, prior to the cloning, to divide up the worldly assets between the two future selves-or
rather, divide themup between the executor's two portfolios.

Peer fought his way through the process of assuring the cloning utility that he really had neant
what he'd told it fromthe start: The clone would require no assets of its own. Peer would run it
on sufferance, paying for its running time hinself. He didn't plan on keeping it conscious for
nore than a minute or two; just |long enough to reassure hinself that he was doing the right thing.
He al nost wished that Kate was with him now. She'd offered to be here, but he'd turned her down.
He woul d have been gl ad of her support, but this had to be done in private.

Finally, the utility said, "This is your |ast chance to cancel. Are you sure you wi sh to proceed?"
Peer closed his eyes. Wien | see ny original, sitting on the porch, I'lIl know who | am and accept
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it. He said, "Yes, |I'msure."
Peer felt no change. He opened his eyes. Hs newWly nmade twin stood on the ground where the
i nterface wi ndow had been, staring at him w de-eyed. Peer shivered. He recognized
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the boy as hinself, and not just intellectually-Kate's piece included adjustnments to every part of
his brain which dealt with his body i mage, so he'd be no nore shocked by catching a glinpse of
hinself in a mrror than he was by the way his linbs felt as he wal ked. But the effect wasn't so
much to see through the "di sguise" of the ten-year-old body, as to find hinself thinking of the
clone-and hinself-as if the two of themreally were that young. How could he send this child into
exile?

Peer brushed the absurd notion aside. "WlI?"

The cl one seened dazed. "I-"

Peer pronpted him "You know what | want to hear. Are you ready for this? Are you happy with your
fate? Did | nake the right decision? You' re the one who knows, now. "

"But | don't know. " He | ooked at Peer pleadingly, as if hoping for guidance. "Whay am | doing this?
Remind ne."

Peer was taken aback, but sone disorientation was only to be expected. Hi s own voi ce sounded
"normal " to himthanks to the neural adjustnents-but the clone still sounded like a frightened
child. He said gently, "Kate. W want to be with her. Both of her-"

The cl one nodded fervently. "Of course." He |aughed nervously. "And of course |I'mready.
Everything's fine." H's eyes darted around the yard, as if he was searching for an escape route.
Peer felt his chest tighten. He said evenly, "You don't have to go ahead if you don't want to. You
know t hat. You can bale out right now, if that's what you'd prefer."

The cl one | ooked nore alarnmed than ever. "I don't want that! | want to stow away with Kate." He
hesitated, then added, "She'll be happier in there, nore secure. And | do want to be with her; |
want to know that side of her."

"Then what's w ong?"

The clone sank to his knees in the dirt. For a second. Peer thought he was sobbing, then he
realized that the noise was | aughter.

The cl one recovered his conposure and said, "Nothing's wong-but how do you expect nme to take it?
The two of us,
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cut off fromeverything else. Not just the real world, but all the other Copies."

Peer said, "If you get lonely, you can always generate new people. You'll have access to

ont ogenesi s sof tware-and no reason to care about the sl owdown."

The cl one started | aughing again. Tears streaned down his face. Huggi ng hinself, he tunbled

si deways onto the ground. Peer |ooked on, berused. The clone said, "Here | amtrying to stee
nmysel f for the wedding, and already you're threatening me with children."”

Suddenly, he reached out and grabbed Peer by one ankle, then dragged himoff the step. Peer hit
the ground on his arse with a jarring thud. H s first instinct was to freeze the clone's power to
interact with him but he stopped hinself. He was in no danger-and if his twin wanted to bum of f
some aggression on his brother-creator, he could take it. They were evenly matched, after all
Two mnutes later. Peer was lying with his face in the dirt and his arns pinned behind his back
The cl one kneel ed over him breathless but triunphant.

Peer said, "All right, you win. Now get off ne-or I'll double ny height, put on forty kil ograns,
and get up and flatten you."

The clone said, "Do you know what we should do?"

"Shake hands and say goodbye."

"Toss a coin."

"For what ?"

The cl one | aughed. "Wat do you think?"

"You said you were happy to go."

"I am But so should you be. | say we toss a coin. If I win, we swap key nunbers."
"That's illegal!"
"Il'legal!" The cl one was contenptuous. "Listen to the Solipsist Nation Copy invoke the | aws of the

world! It's easily done. The software exists. Al you have to do is agree.”
Tal king was difficult; Peer spat out sand, but there was a seed of sone kind caught between his
teeth which he couldn't dislodge. He felt a curious reluctance to "cheat," though-to
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renove the seed fromhis nouth, or the clone fromhis back. It had been so |long since he'd been
forced to endure the slightest disconfort that the novelty seened to outwei gh the inconvenience.
He said, "All right. 1'll doit."

And if he lost? But why should he fear that? Five m nutes ago, he'd been prepared to give rise to-
to beconme-the clone who'd stow away.

They created the coin together, the only way to ensure that it was subject to no hidden

i nfluences. The reality editor they jointly invoked offered a standard object ready-made for their
pur pose, which they decorated as a one-pound coin. The physics of flipping a real coin wouldn't
conme into it; any Copy could easily calculate and execute a flick of the thunb eading to a
predet er mi ned outcone. The result would be controlled by a random nunber generator deep in the

hi dden | ayers of the operating system

Peer said, "l toss, you call"-at exactly the same tinme as the clone. He | aughed. The clone sniled
faintly. Peer was about to defer, then decided to wait. A few seconds |ater, he said, alone, "A
right, you toss."

As the coin went up. Peer thought about encasing it in a second object, an invisibly thin shel
under his control alone-but the long list of attributes of the fair coin probably included crying
foul if its true faces were conceal ed. He shouted "Heads!" just before the thing hit the dirt.

The two of themfell to their hands and knees, al nost bunpi ng heads. A hen approached; Peer shooed
it away with a backward ki ck

Presi dent Kinnock, in profile, glinted in the dust. The clone net his eyes. Peer did his best not
to look relieved-short of severing ties with his body. He tried to read the clone's expression,
and failed; all he saw was a reflection of his own growi ng nunmbness. Pirandello had said it was

i mpossible to feel any real enotion while staring into a mrror. Peer decided to take that as a
good sign. They were still one person, after all-and that was the whole point. The clone rose to
his feet, dusting off his knees and el bows.
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Peer took a hol ogram enbossed library card fromthe back pocket of his jeans and handed it over
it was an icon for a copy of all the environments, custonmized utilities, bodies, nenories and
other data he'd accunul ated since his resurrection

The clone said, "Don't worry about me-or Kate. We'll | ook after each other. W'Il be happy."” As he
spoke, he norphed snoothly into an ol der body.

Peer said, "Ditto." He reached up and shook the young man's hand. Then he summopned one of his
control wi ndows and froze the clone, |eaving the notionless body visible as an icon for the
snapshot file. He shrunk it to a height of a few centineters, flattened it into a two-di mensi onal
postcard, and wote on the back: ?? MALCOLM CARTER

Then he wal ked down the road a kilometer to one of Kate's little touches, a postbox marked us
MAI L, and dropped the postcard in
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(Remt not paucity)
JUNE 2051

The anaesthetist said, "Count backward fromten."

Maria said. Ten."

She dreaned of arriving on Francesca's doorstep with a suitcase full of money. As she wal ked down
the hall behind her nother, the case fell open, and hundred-dollar bills fluttered out and filled
the air like confetti.

Prancesca turned to her, radiant with health. She said tenderly, "You shouldn't have, nmy darling.
But | understand. You can't take it with you."

Maria | aughed. "You can't take it with you."

Her father was in the living room dressed for his wedding day, although not as young. He beaned
and held out his arns to Maria. His parents, and Francesca's parents, stood behind himand as
Mari a approached, she saw fromon high that behind her grandparents were cousins and aunts, great-
grandparents and great-aunts, row after row of relatives and ancestors, stretching back into the
dept hs of the house, |aughing and chattering. The noney had brought themall back to |ife. How
coul d she have been so selfish as to think of denying themthis grand reunion?
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Maria threaded her way through the crowd, greeting people she'd never known existed. Handsone,
dar k- eyed seventh cousins ki ssed her hand and whi spered conplinents in a beautiful dialect she
didn't understand. Veiled widows in elegant black dresses stood armin-armwith their resurrected
husbands. Children weaved between the adults' |egs, stealing food by the handful and cranming it
into their mouths on the run
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The clinic's neurol ogist turned out to be a distant relative. Maria cupped her hands to the
worman' s ear and shouted over the noise of the party: "Have | been scanned yet? WII ny Copy
renenber any of this?" The neurol ogi st explained that the scan only captured nenories |laid down
permanently as changes in synaptic strengths; the fleeting electrochem stry of this dream woul d be
| ost forever. She added cryptically, "Lost to whoever's not having it."

Maria felt herself waking. Suddenly afraid that she night be the Copy, she struggled to remain in
the dreamas if she could force her way back through the crowd, back through the plot, and | eave
by a different exit. But the scene grew vague and unconvi nci ng; she could feel the heavy presence
of her waki ng body: her aching shoul ders, her swollen tongue.

She opened her eyes. She was alone in the Landau dinic's cheerfully decorated recovery room
she'd been wheel ed through for a patient's-eye view before being given the anesthetic, so she'd
know exactly what to expect. It took a few seconds for the truths of the dreamto fade, though
Her father was dead. Her grandparents were dead. There'd been no grand reunion. There never woul d
be.

As for the Copy . . . her scan file didn't even exist, yet; the raw tonographic data woul d take
hours to be processed into a high-resolution anatom cal map. And she could still change her m nd
and keep the results out of Durhanmis hands altogether. He'd paid the clinic for the scan, but if
she refused to hand over the file there'd be nothing he could do about it.

The recovery roomwas softly lit, lined with odorl ess blue and orange flowers. Maria closed her
eyes. |f Durham s | ogic nmeant anything, raw tonographic data could probably process itself, find
itself conscious, as easily as any Copy who'd been chopped up and run at random There was no need
for a finished scan file.

No need even to be scanned; the very sane data surely existed, scattered about the universe,

whet her or not it was ever plucked fromher brain and assenbled in what she thought of as one

pl ace.

In fact, if Durhamwas right-if the events he believed
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woul d take place in his TVC universe could find thenselves in the dust-then those events would
happen, regardless. It could make no difference what anyone did in this world. The whol e Garden- of -
Eden project was superfluous. Every pernutation of the dust which was capabl e of perceiving
itself, making sense of itself, would do just that. And all she woul d have achieved by refusing to
be scanned woul d have been to deny the Maria of that permutation a history which seened to overl ap
with her ow particular life. Wiile a third wonman-in anot her world, another pernutation-would have
taken her place in that role.

Mari a opened her eyes. She'd just recalled the first thing she'd meant to do on waki ng. Every
scanner was progranmed to recognize-in real tinme, before all the arduous data processing that

foll owed-the nmagnetic resonance spectrum of four or five special dyes, which could be used for
alignnent and identification. The scanning technician had obligingly | oaned her a "nunber three"
mar ker pen-and instructed the scanner to blind itself to that particul ar dye.

She pull ed her hands out from under the sheets. Her left palmstill read: YOU ARE NOT THE COPY.
She |icked her fingers and started rubbing the unnecessary words away.

Maria arrived at the north Sydney flat around half past twelve. Two terminals were set up side by
side on Durhamis kitchen table; other than that, the place was as bare as it had been the | ast
time she'd called

Al though it wasn't, technically, necessary, Maria had insisted that she and Durham be in the sane
physi cal |ocation throughout what he called the "launch"-the running of the first noments of the
TVC uni verse as software on a real conputer, the act which would supposedly seed an independent,
sel f-sustai ni ng uni verse, taking up where the version relying on real-world hardware left off. At

| east this way she could monitor the keys he pressed and the words he spoke, w thout having to
wonder if she was being shown what was really going on at that

202

file:/lIF|/rah/Greg%20Egan/Egan,%20Greg%20-%20Permutation%20City.txt (84 of 100) [1/23/03 12:30:59 PM]



file:/I/F|/rah/Greg%20Egan/Egan,%20Greg%20-%20Permutati on%20City.txt

| evel . She had no idea what she was guardi ng agai nst-but Durhamwas a highly intelligent man with
sonme very strange beliefs, and she had no reason to feel confident that he'd reveal ed the ful
extent of his delusions. Hs clients had confirnmed part of his story-and they woul d have had the
resources to check nmuch nore of it than she had-but Durham nmight still have lied to them about
what was goi ng on inside his head.

She wanted to trust him she wanted to believe that she'd finally reached the truth-but it was
hard to put any limts on how wong she m ght yet be. She felt she'd known himtoo long to
seriously fear for her physical safety-but the possibility remained that everything she thought
she' d understood about the man woul d turn out, once again, to have been utterly mi sconceived. If
he came away fromthe kitchen sink brandishing a carving knife, calmy announcing his intention to
sacrifice her to the Spirit of the New Mon, she'd have no right to feel betrayed, or surprised.
She couldn't expect to live off the proceeds of insanity, and also take for granted the usua
paraneters of civilized behavior

The fl esh-and-btood Durhamwas only half me problem Once the programsinulating a TVC cel lul ar
automaton was started, the plan was that neither she nor Durhamwould intervene at all. Any
external tinkering would violate the automaton's rules- the fundamental |aws of the new universe-
maki ng a nockery of the whol e endeavor. Only Durham s Copy, being run on the sinulated TVC
computers, could act in harmony with those [ aws. They woul d al ways have the option of aborting the
project, pulling the plug-but in every other respect, the Copy would be in control

(O course, aborting the sinulation if sonething went wong would not-in Durham s eyes-prevent the
spawni ng of an independent universe beyond their control . . . but it mght |eave themw th enough
unspent conputer tine for a second attenpt.)

Wth her hands tied once the universe was running, her only way to influence what did or didn't
happen was through the Garden-of - Eden configuration-which included all the prograns the TVC
lattice would initially run. Maria had witten part of this
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i nternal launch software herself; Durhamhad witten, or comm ssioned, the rest, but she'd checked
it all personally. And she'd built in a safeguard: all the Copies but Durhams woul d be bl ocked
fromrunning until the TVC processors had solved a suitably intractable mathemati cal equation
Maria had estinated that the world' s conbined conputing resources couldn't have cracked the
problemin under a decade; thirty mllion dollars' worth, minus overheads, wouldn't cone cl ose.
That was no obstacle in the eyes of Durhamand his followers; the ever-grow ng resources of the
bur geoni ng TVC uni verse would nmake |ight work of it, solving the equation within a week or two of
the launch. But short of any such universe coming into existence- and so long as the test wasn't
circunvented-there was no chance of a second Maria Deluca, or anyone el se, waking. It was her
guarantee that there'd be no virtual Jonestown. Just one |one prophet flickering in and out of

exi st ence.

Dur ham made i nstant coffee. Maria surveyed the spartan room She said, 'This isn't good enough

you know. We shoul d have two hundred peopl e wearing headsets, and a giant screen taking up an
entire wall. Like one of the old NASA mi ssions."

Dur ham spoke over the sound of boiling water. "Don't worry; we'll be using nore conputing power
per second than NASA used for the entire Apollo program"”

Conputing power. One nore thing to worry about. Maria | ogged on to the Q PS exchange; the rate was
up slightly since she'd | ast checked, but so far there was no sign of what she dreaded. In the
event that Operation Butterfly entered the nmarket again, today of all days, the Garden of Eden
woul d be frozen out, postponed until the QPS rate returned to normal |evels. That woul dn't nake
the slightest difference to Durhamor his followers-even if the |aunch programwas thrown off the
networ k hal fway t hrough, and only conpl eted days, or weeks, later. Real tinme was irrelevant. Maria
could appreciate the logic of that-but the thought of a delay, or an unexpected sl owdown, stil
made her sick with anxiety. Every |legal opinion she'd obtained had made it clear that neither she
nor Durham were likely to face prosecution-and if charges were brought against them a conviction
was highly inprobable .
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and even i f that happened, an appeal would al nbst certainly succeed. Nonethel ess, every day she'd
spent working with Durhamas a knowi ng "acconplice" had made her feel nore vul nerable to the whins
of the authorities. Hayden had treated her icily when she'd confessed to having abandoned her

| aughabl e "undercover" role. The risk of harassnent would hardly vani sh the noment the project was
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conpl eted-but the relief would still be considerable.

She was begi nning to regret having honored her promise not to try to record Durham s clients’
statenents assuring her that they were fully informed participants in the schene. The

aut henti cat ed nessages she'd vi ewed-on public term nals- mght not have been the equival ent of
human testinony, but having them stored away on a chip sonewhere woul d have nade her feel a |ot
nmore secure. Regardless of the legal status of the Copies, she couldn't imagi ne being prosecuted
for fraud if she could show that the de facto "victins of the crinme" knew exactly what they were

payi ng for.
Dur ham set her coffee down on the table. Maria munbl ed thanks as he sat beside her. He said, "No
| ast-m nute qual n8? You can still back out if you want to."

She kept her eyes on the screen, the flickering pie chart of the QPS exchange. "Don't tenpt ne.
As if she'd seriously consider blow ng her one real chance to have Francesca scanned-after all the
work, all the anxiety-for no better reason than a | aughable, m croscopic fear that this artificia
uni verse mght actually bl ossominto self-contained existence.

Durham s terni nal beeped. Maria glanced at his screen; a nmessage box said PRI ORI TY COVYWUN CATI ON
She | ooked away as he viewed the text.

"Speaki ng of | ast-ninute qual ns, R emann's changed his mnd. He wants in."

Maria said irritably, "Well, tell himit's too late. Tell himhe's missed the boat." She wasn't
serious; fromwhat she knew of the project's finances, Durham had been set to barely break even by
the end of the day. The price of one nore ticket would transformhis fortunes conpletely.

He said, "Relax-it will take half an hour at the nost to fit
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himin. And his fee will cover rmuch nore than the increase in data; we'll be able to run the whol e
| aunch a bit |onger."

Maria had to pause to let that sink in. Then she said, "You re going to blow nost of two mllion
ecus on stretching out sonething that-"

Durham smil ed. "That what? That woul d have worked anyway?"

"That you believe woul d have worked anyway!"

"The longer | get to see ny Copy observing the TVC universe, the happier 1'll be. | don't know
what it will take to anchor the automaton rules-but if ten watertight experinments sounds good,
then el even sounds better.”

Mari a pushed her chair back and wal ked away from her term nal. Durham tapped at his keyboard,
first invoking the progranms which woul d reconpute the Garden-of - Eden configuration to include the
new passenger and his luggage- then directing the windfall from R emann straight into the
project's JSN account.

She said, "What's wong with you? Two nmillion ecus is nore than two nillion dollars! You could
have lived on that for the rest of your life!"

Dur ham kept typing, passing Riemann's documents through a series of |legal checks. "I'lIl get by."
"Gven it to a charity, then!"

Dur ham frowned, but said patiently, "I gather that Thomas Ri enann gi ves generously to fam ne

relief and crop research every year. He chose to spend this noney on a place in ny sanctuary; it's
hardly ny role to channel his funds into whatever you or | decide is the worthiest cause." He

gl anced at her and added, nock-solemmly, "That's called fraud, Ms. Deluca. You can go to prison
for that."

Maria was unnoved. "You coul d have kept sonmething for yourself. For this life, this world. | don't
i magi ne any of your clients expected you to do all this for nothing."
Durham finished at the ternminal and turned to her. "I don't expect you to understand. You treat

the whol e project as a joke-and that's fine. But you can hardly expect me to run it on that
basis."

206

Maria didn't even know what she was angry about anynore: the delayed | aunch, the obscene waste of
nmoney-or just Durhamsitting there naking perfect sense to hinself, as always.
She said, "The project is a joke. Three hundred million people are living in refugee canps, and

you're offering sanctuary to sixteen billionaires! What do they need protection fron? There's
never going to be an anti-Copy revolution! They're never going to be shut down! You know as well
as | do that they'll just sit there getting richer for the next ten thousand years!"

"Possibly."

"So you are a fraud then, aren't you? Even if your 'sanctuary' really does come into existence-
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even if you prove your precious theory right-what have your backers gai ned? You've sent their
clones into solitary confinement, that's all. You might as well have put themin a black box at
the bottom of a mineshaft.”

Durhamsaid mildly, "That's not quite true. You tal k about Copies surviving ten thousand years.
What about ten billion? A hundred billion?"

She scowl ed. "Nothing's going to last that |ong. Haven't you heard? They've found enough dark
matter to reverse the expansion of the universe in less than forty billion years-"

"Exactly. This universe isn't going to last."

Mari a nodded sarcastically, and tried to say sonmething belittling, but the words stuck in her

t hroat .

Dur ham continued blithely, "The TVC universe will never collapse. Never. A hundred billion years,
a hundred trillion; it makes no difference, it will always be expanding."

Maria said weakly, "Entropy-"

"I's not a problem Actually, 'expanding' is the wong word;

the TVC universe grows like a crystal, it doesn't stretch |like a balloon. Think about it.
Stretching ordi nary space increases entropy; everything becones nore spread out, nore disordered.
Bui I ding nore of a TVC cellular automaton just gives you nore roomfor data, nore conputing power,
nmore order. Ordinary nmatter would eventual ly decay, but these conputers
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aren't nade out of matter. There's nothing in the cellular automaton's rules to prevent them from
| asting for ever."

Maria wasn't sure what she'd inagined before; Durham s universe-being made of the sane '.'dust" as
the real one, nerely rearranged-suffering the same fate? She couldn't have given the question nuch
t hought, because that verdict was nonsensical. The rearrangenent was in tinme as well as space;
Durham s uni verse could take a point of space-tinme fromjust before the Big Crunch, and follow it
with another fromten mllion years B.C. And even if there was only a limted total anount of
"dust"” to work with, there was no reason why it couldn't be reused in different conbinations,
again and again. The fate of the TVC automaton would only have to nmake internal sense-and the

t hi ng woul d have no reason, ever, to cone to an end.

She said, "So you prom sed these people ... imortality?"

"OfF course.”

"Literal inmmortality? Qutliving the universe?"

Dur ham f ei gned i nnocence, but he was clearly savoring the shock he'd given her. "That's what the
word neans. Not: dying after a very long time. Just: not dying, period."

Mari a | eaned back against the wall, arms folded, trying to cast aside the feeling that the whole
conversation was as insubstantial as anything Durham had hal | uci nated in the Bl ackt own psychiatric
ward. She thought: Wen Francesca's been scanned, I'mgoing to take a holiday. Visit Aden in
Seoul, if |I have to. Anything to get away fromthis city, this nan.

She said, "ldeas like that are powerful things. One of these days you're going to hurt soneone."
Dur ham | ooked wounded hinself, at that. He said, "All |'ve tried to do is be honest. / know |
lied to you, at first-and I'msony. | had no right to do that. But what was | supposed to do with

the truth? Keep it locked up in my head? Hide it fromthe world? G ve no one else the chance to
believe, or disbelieve?" He fixed his eyes on her, calmand sane as ever; she | ooked away.

He said, "Wien | first cane out of hospital, | wanted to publish everything. And | tried ... but
nobody reputabl e was
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i nterested-and publishing in the junk-science journals would have been nothing but an admi ssion
that it was all bullshit. So what else could | do, except |ook for private backers?"

Maria said, "I understand. Forget it. You' ve done what you thought you had to-1 don't blanme you
for that.” The cliches nearly nade her gag, but all she could think about was shutting himup. She
was sick of being rem nded that the ideas which were nothing but a neans to an end, for her-the

i deas she could turn her back on forever, in eight hours' tine-were this man's entire life.

He | ooked at her searchingly, as if genuinely seeking guidance. "If you'd believed everything
beli eve, would you have kept it all to yourself? Wuld you have |lived out your life pretending to
the world that you'd merely been insane?"

Maria was saved from answering by a beep fromDurhams term nal. The Garden-of - Eden confi gurati on
had been reconputed; Thonas R emann's snapshot was now built into their cellular autonaton

equi val ent of the Big Bang.
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Dur ham swung his chair around to face the screen. He said cheerfully, "All aboard the ship of

fool s!”

Maria took her place beside him She reached over and tentatively touched his shoul der. Wt hout

| ooki ng at her, he reached up and squeezed her hand gently, then renoved it.

Following a long cellular automaton tradition, the program which woul d bootstrap the TVC universe
into existence was called FIAT. Durham hit a key, and a starburst icon appeared on both of their
screens.

He turned to Maria. "You do the honors."

She was about to object, but then it didn't seemwrth arguing. She'd done half the work, but this
was Durham s creation, whoever cut the ribbon

She prodded the icon; it exploded |like a cheap flashy firework, |eaving a pin-cushion of red and
green trails glowing on the screen

"Very tacky."

Dur ham gri nned. "I thought you'd like it."

The decorative flourish faded, and a shinmering blue-white cube appeared: a representation of the
TVC uni verse. The

209

Gar den- of - Eden state had contained a billion ready-made processors, a thousand al ong each edge of
the cube-but that precise census was already out of date. Maria could just nmake out the individua
machi nes, like tiny crystals; each speck conprised sixty mllion automaton cells-not counting the
menory array, which stretched into the three extra dimensions, hidden in nms view The data

prel oaded into nost of the processors was neasured in terabytes: scan files, libraries, databases;
the seed for Planet Lanbert-and its sun, and its three barren sibling planets. Everything had been
assenbled, if not on one physical conputer-the TVC automaton was probably spread over fifteen or
twenty processor clusters-at |east as one |ogical whole. One pattern

Dur ham reduced the clock rate until the blue-white shimer slowed to a stroboscopic flickering,
then a steady alternation of distinct colors. The outernost processors were buil ding copies of
thensel ves; in this view, blue coded for conplete, working processors, and white coded for half-
fini shed machi nes. Each | ayer of blue grew a | ayer of white, which abruptly turned blue, and so
on. The skin of this universe cane with instructions to build one nore | ayer exactly like itself
(including a copy of the sane instructions), and then wait for further conmands to be passed out
from the hub.

Dur ham zoomed in by a factor of two hundred, slowed down the clock rate further, and then changed
the representation to show i ndivi dual autonaton cells as col or-coded synbols. The processors were
transformed fromfeaturel ess blue or white boxes into elaborate, multicol ored, three-dimensiona
mazes, rectilinear filigree alive with sparks of |ight.

In the throes of reproduction, each processor could be seen sprouting hundreds of pairs of fine
red and green "construction wires," which grew straight out into the surrounding enpty space-unti
they all reached the sane predeternined | ength, abruptly turned a tight one-hundred-and-eighty
degrees, and then started growi ng back in the opposite direction. @ owi ng with el aborate noving
striations, the wires zig-zagged back and forth between the surface of the nother conputer and an
unmar ked boundary pl ane-until between
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them they'd filled in the region conpletely, |ike some strange electronic silk weaving itself
into a solid cocoon

In close-up, the wires resolved into long Iines of cells marked with arrowheads, sone rendered in
the brighter hues which represented "activated" states. Aowing stripes built fromthe binary code
of bright and di m noved down the wire fromarrowto arrow. the data of the blueprint for the
daught er machi ne being shuffled out fromthe central nenory.

Wth the clock rate slowed still further, the process could be followed in detail. Werever a
pul se of brightness reached the end of a construction wire, the transparent "vacuuni of the nul
state was transforned into an "enbryonic" cell, shown as a nondescript gray cube. Subsequent data

told the new cell what to becone-each pul se, or absence of a pulse, converting it into a slightly
nore specialized transition state, zeroing in on the particular final state required. The
construction wires grew out fromthe nother conputer using ms principle, extending thenselves by
bui l di ng nore of themselves at their tips.

Having filled the entire regi on which the daughter nachine woul d occupy, they then worked
backward, retracting one step at a time; unweaving their zig-zag cocoon, and |eaving behind
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what ever the blueprint required. The whol e process | ooked grotesquely inefficient-far nore tine
was spent on extending and retracting the wires thenmselves than on creating the cells of the
daught er machine-but it kept the rules of the automaton as sinple as possible.

Durham said, "This all |ooks fine to me. Ckay to proceed?"

"Sure." Maria had grown nmesnerized; she'd forgotten her urgency, forgotten herself. "Crank it up."
At any speed where they could keep track of events at the level of individual processors-let alone
i ndi vi dual cells-nothing useful would ever get done. Durhamlet the clock rate revert to the
maxi mum t hey could afford, and the grid becane a bl ur

In contrast, the next stage would be painfully slow Durham nade coffee and sandw ches. All the
over heads of running a Copy on a system of conputers which was, itself, a sinulation, added up to
a sl owdown of about two hundred and fifty. More than four real-tine mnutes to a subjective
second. There was

211
no question of two-way communi cation-the TVC universe was hernmetic, no data which hadn't been
present fromthe outset could affect it in any way-but they could still spy on what was happeni ng.

Every hour, they could w tness another fourteen seconds of what the Copy of Durham had done.
Maria spot-checked at other levels, starting with the software running directly on the TVC grid.
The "machi ne | anguage” of the TVC conputers was about as arcane and ridicul ous as that of any
hypot heti cal Turing machi ne, six-di nensional or not, but it had been sinple enough to instruct a
met aprogramrer to wite-and rigorously validate-a programwhich allowed themto sinulate
conventional nodern conputers. So the processor clusters in Tokyo or Dallas or Seoul were
simulating a cellular autonmaton containing a lattice of bizarre inmaterial conputers . . . which
inturn were simulating the logic (if not the physics) of the processor clusters thenmselves. From
there on up, everything happened in exactly the sane way as it did on a real machine-only much
nmore slowy.

Mari a munched cheese and | ettuce between thick slices of white bread. It was a Tuesday afternoon
nost of the flats around themwere silent, and the street below was |ifeless. The nei ghboring

of fice bl ocks had no tenants, just a few furtive squatters; where the sun penetrated the nearest
building at just the right angle, Maria could see clothes hung out to dry on lines stretched

bet ween office partitions.

Dur ham put on nusic, a twentieth-century opera called Einstein on the Beach. He didn't own a sound
system but he called up the piece froma library he'd bought for the Garden of Eden, and had a
background task play it through his terminal's speakers.

Maria asked, "What will you do with yourself when this is over?"

Durham replied w thout hesitation. "Finish the whole set of fifty experinments. Start Pl anet
Lanmbert unfol ding. Celebrate for about a week. Stroll down the main street of Permutation City.
Wait for your little |Iocking device to disengage. Wake up ny passengers in their own private

wor | ds-and hope t hat
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sone of themare willing to talk to me, now and then. Start catching up on Dostoyevsky. In the
original-"

"Yeah, very funny. | said you, not him"

"I"d like to think of us as inseparable.”

"Seriously."

He shrugged. "Wat will you do?"

Maria put her enpty plate down, and stretched. "Ch . . . sleep in until noon, for a week. Lie in
bed wondering exactly how |'mgoing to break the news to ny nother that she can now afford to be
scanned-w t hout making it sound like I"'mtelling her what to do."

"Perish the thought."

Maria said sinply, "She's dying. And she can save hersel f-w thout hurting anyone. Wthout stealing
food fromthe nouths of the next generation, or whatever it is she thinks makes bei ng scanned such
a crime. Do you really think she- honestly-doesn't want to stay alive? O wouldn't want to, if she
could think it through clearly, without all the guilt and noralizing bullshit her generation
saddl ed her with?"

Dur ham wasn't taking sides. "I don't know her, | can't answer that."

"She was a child of the nineties. Her kindergarten teachers probably told her that the pinnacle of
her exi stence would be fertilizing a rainforest when she died." Maria thought it over. "And the
beauty of it is ... she can still do that. Scan her, put her through a neat grinder . . . scatter
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the results over the Daintree."

"You're a sick woman."

"1"I'l have the noney soon. | can afford to joke."

Their term nals chimed sinultaneously; the first fourteen seconds of life inside were ready to be
viewed. Maria felt the food she'd just swallowed harden into a lunp like a closed fist in her gut.
Durhamtol d the programto proceed.

The Copy sat in a sinmple, stylized control room surrounded by floating interface wi ndows. One

wi ndow showed a representation of a small part of the TVC lattice. The Copy couldn't take the same
God' s-eye view of the lattice as they had; the software they'd used could only function on a | eve
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right outside his universe. There was no sinple way he coul d di scover the state of any given
aut omaton cell; instead, a system of construction and sensor wires (all joined to specialized

processors) had been built around a snmall region in the center of the lattice. Durham had
christened this apparatus "the Chanber." Wat went on deep inside the Chanber could be deduced,
indirectly, fromthe data which ended up fl owi ng down the sensor wires. It wasn't as conplicated
as working out what had happened in a particle accelerator collision, based on the information
regi stered by surroundi ng detectors-but the principle was the sanme, and so was the purpose. The

Copy had to conduct experinments to test his own fundanmental "laws of physics"-the TVC automaton's
rules. And the (simulated) nodem conputers running his VR environnent had a (sinulated) link to
the Chanber, like the real-world conputers linked to any real -world accel erator

The Copy said, "Setting up the first experinment." He deftly typed a sequence of code letters on
hi s keyboard. Durham had rehearsed the whole thing before his scan, until he could perform each of
fifty experinments in ten seconds flat, but Maria was still astonished that the Copy-who had woken
abruptly to find hinmself seated in the control room without any prelimnaries, any chance to grow
accustoned to his identity, and his fate-had had the presence of mnd to leap straight into the
task. She'd entertained visions of this first version of Durhamto wake inside a conputer finally
realizing that "the other twenty-three tinmes" were nothing at all |ike the real experience-and
telling his original about it in no uncertain terns. But there didn't seemto be much chance of
that; the Copy just sat there typing as if his life depended on it.

The experimental setups could have been automated. The checking of the results could have been
automat ed, too. The Copy could have spent two mnutes sitting and watching a flashing green sign
whi ch said EVERYTH NG i s JUST WHAT YQOU

WOULD HAVE EXPECTED, DON T WORRY ABOUT THE MESSY

DETAI LS. There was no such thing as a set of perceptions for the Copy which could prove that he

i nhabited a cellul ar automaton which obeyed all the rules which he hoped were
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bei ng obeyed. It was all down to Occamis razor in the end- and hoping that the sinplest

expl anation for perceiving a display showing the correct results was that the correct results were
actual ly occurring.

Maria stared into the screen, over the Copy's shoulder, at the interface wi ndow within. Wen he
typed the last code letter, the assenbly of cells he'd constructed in the Chanber becane unstable
and started creating new cells in the surrounding "vacuum" setting off a cascade which eventually
i mpi nged on the sensor wires. Disconcertingly, the Copy watched both a simulation-on his own terns-
of what ought to be happening in the Chanber, and then a nonent |ater a reconstruction of the
"actual " events, based on the sensor data.

Both evidently matched the results of the sinulations which the original Durham had committed to
menory. The Copy cl apped his hands together loudly in obvious jubilation, bellowed sonething

i ncoherent, then said, "Setting up the sec-"

Maria was beconing giddy with all the levels of reality they were transecting-but she was

determ ned to appear as blase as ever. She said, "What did you do, wake himup with a brain ful

of anphet ani nes?"

Durhamreplied in the same spirit. "No, he's high onlife. If you' ve only got two minutes of it,
you might as well enjoy it."

They wai ted, passing the tine checking software nore or |less at random displaying everything from
firing patterns in the Copy's nodel brain to statistics on the performance of the TVC conputers.
Intuitively, the el aborate hierarchy of sinulations within sinulations seened vul nerabl e, unstabl e-
every level multiplying the potential for disaster. But if the setup resenbled a house of cards,

it was a simulated house of cards: perfectly balanced in a universe free of vibrations and

file:/lIF|/rah/Greg%20Egan/Egan,%20Greg%20-%20Permutation%20City.txt (90 of 100) [1/23/03 12:30:59 PM]



file:/I/F|/rah/Greg%20Egan/Egan,%20Greg%20-%20Permutati on%20City.txt

breezes. Maria was satisfied that the architecture at every |level was flaw ess-so |ong as the

| evel beneath held up. It would take a glitch in the real-world hardware to bring the whole tiling
tunbli ng dowmn. That was rare, though not i npossible.

They viewed the second installment of the Copy at work, then took a coffee break. Einstein on the
Beach was still playing, repetitive and hypnotic. Maria couldn't relax; she was
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wi red on caffeine and nervous energy. She was relieved that everything was runni ng snoothly-no
software probl ens, no Qperation Butterfly, no sign of either version of Durham going weird on her
At the sane tine, there was sonething deeply unsettling about the prospect of the whole thing
unwi ndi ng, exactly as predicted, for the next six hours-and then sinply conming to an end. She 'd
have the noney for Francesca, then, and that justified everything ... but the absolute futility of
what they were doing still kept striking her anewin between bouts of worrying over such
absurdities as whether or not she could have nade a better job of A hydrophila s response to
dehydrati on. Durham would | et her publish all the Autoverse work, so that hadn't been a conplete
waste of time-and she could keep on refining it for as long as she |iked before unleashing it on
the skeptics ... but she could already imgi ne the-bizarre-regret she'd feel because the

i mprovenents had cone too late to be incorporated into the "genuine" Planet Lanbert: the one they
were currently flushing down a nulti-million-dollar drain.

She said, "It's a pity none of your passengers' originals have bodies. Having paid for all this,
they shoul d be here, watching."
Dur ham agreed. "Sonme of them may be here in spirit; I've granted themall the sane view ng access

to the simulation that we have. And their auditors will receive a verified | og of everything-proof
that they got what they paid for. But you're right. This isn't rmuch of a cel ebration; you should
be clinking glasses and sharing caviar with the others."

She | aughed, offended. "Qthers? I'mnot one of your vic-tims-1'"mjust the confidence artist's

acconplice, renenber? And I'mnot here to celebrate; I'monly here to make sure your doppel ganger
doesn't hot-wire the software and wake nme up." Dur ham was anmused. "Why would he try to wake you
so

soon"? Do you think he's going to becone unbearably | onely

in the space of two m nutes?"

"l have no idea what he mght do, or why. That's the whole problem. He's just as fucked up as
you are."
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Dur ham sai d nothing. Maria w shed she coul d take back the words. What was the point of needling
hi m and nocking him again and again-did she think she could ever bring himdown to Earth? It was
all a matter of pride; she couldn't let a second go by w thout reni nding himthat she hadn't been
seduced by his ideas. Conmputer junkie, artificial life freak; she still had her feet planted
firmy in the real world. His vision of an Autoverse bi osphere had i npressed her-when she'd

t hought he'd understood that it could never be anything but a thought experinent. And all the work
he'd done on the TVC universe was ingenious-however ultimately pointless it was. In a way, she
even adm red his stubborn refusal to give in to commobn sense and accept his del usions for what
they were.

She just couldn't bear the thought that he harbored the faintest hope that he'd persuaded her to
take the "dust hypothesis" seriously.

At three minutes past ten, the nobney ran out-all but enough to pay for the final tidying-up. The
TVC aut omat on was shut down between clock ticks; the processors and nmenory whi ch had been

all ocated to the massive simulation were freed for other users-the nenory, as always, wiped to
uni form zeroes first for the sake of security. The whol e el aborate structure was dissolved in a
matter of nanoseconds.

Ni ght had turned the windows of the flat to mrrors. No |lights showed in the enpty office towers;
if there'd been cooking fires fromthe squatters, they'd been extingui shed | ong ago. Maria felt

di sconnected, adrift in time; the trip north across the harbor bridge in sunlight seened like a
di stant nmenory, a dream

The individual conponents of the Garden of Eden were still held in mass storage. Maria del eted her
scan file, carefully checking the audit records to be sure that the data hadn't been read nore
often than it should have been. The nunbers checked out; that was no guarantee, but it was
reassuring.

Dur ham del et ed everything el se.
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The recordi ngs of the spy software remai ned, and they
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viewed the last brief scene of the Copy at work-and then replayed the whol e two-m nute recording.
Maria watched with a growi ng sense of shame. The individual fragments had barely affected her, but
viewed wi thout interruption, the Copy took on the air of a deranged sect |eader driving a bus ful
of frozen billionaires straight toward the edge of a cliff-accelerating euphorically in the sure
and certain knowl edge that the thing would fly, carrying themall off into a |and beyond the
sunset. She clung to her rationalizations: the Copy's limted separate identity, his joyfu

deni se.

When the replay stopped in mid-experinent, Durham closed his eyes and | et his head hang forward.
He wept silently. Maria | ooked away.

He said, "I'msorry. |'m enbarrassing you."

She turned back to him he was smiling, and sniffling. She wanted to enmbrace him the urge was
hal f sisterly, half sexual. He was pal e and unshaven, obviously drai ned-but there was nore life in
his eyes than ever, as if the fulfilment of his obsession had |liberated himfromhis past so
completely that he faced the world now |like a newborn child.

He said, "Chanpagne?"

Maria hardened her heart. She still had no reason to trust him She said, "Let me check ny bank
bal ance first; I mght not have anything to celebrate.” Durhamgiggled, as if the very idea that
he m ght have cheated her was preposterous. She ignored him and used the terninal. The six
hundred t housand dollars he'd proni sed had been deposited.

She stared at the digits on the screen for a while, numb with the strange truth that the sinple
pattern of data they represented, sanctified as "wealth," could travel out into the living,

breat hi ng, decaying world . . . and return, enriched beyond neasure:
inprinted with everything which made Francesca human.
She said, "One glass. |I'mcycling."

They enptied the bottle. Durham paced around the flat, grow ng increasingly hyperactive. "Twenty-
three Copies! Twenty-three lives! |magi ne how nmy successor nust be feeling, right now He has the
proof, he knows he was right. Al | have is
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the know edge that | gave himthat chance-and even that's too nuch to bear." He wept again,
stopped abruptly. He turned and gazed at Maria inploringly. "I didit all to nyself, but it was
still madness, still torture. Do you think I knew, when | started out, how nmuch pain and confusion
there'd be? Do you think | knew what it would do to me? | should have listened to Elizabeth-but
there is no Elizabeth here. I"'mnot alive. Do you think I'malive? If a Copy's not human, what am
| ? Twenty-three times renoved?” Maria tried to let it wash over her. She couldn't feel sinple
conpassi on-she was too tainted, too cul pable-so she tried to feel nothing at all. Durham had

systematically pursued his beliefs as far as they could take him he'd either be cured by that, or
ready for another round of nanosurgery. Nothing she could do now woul d nake any difference. She
started to tell herself that by helping with the project-w thout ever conceding its prem se- she

nmi ght have hel ped hi mexorcize his delusions ... but that wasn't the point She'd done it all for
the nmoney. For Francesca. And for herself. To spare herself the pain of Francesca dying. How dare
the wonman think of refusing? Copies, like funerals, were for the benefit of the survivors.

Dur ham suddenly went quiet. He sat down besi de her, disheveled and contrite; she wasn't sure if
he'd becone sober, or just noved on to a new phase. It was half past two; the opera had finished
pl ayi ng hours ago, the flat was silent.

He said, "l've been ranting. |'msorry."

The two swivel chairs they'd been sitting on all day were the only furniture in the room besi des
the table; there was no sofa she could sleep on, and ne floor | ooked cold and hard. Maria thought
about headi ng honme; she could catch a train, and collect her cycle later.

She stood; then, barely thinking about it, |eaned down and ki ssed himon the forehead.

She sai d, "Goodbye."

Bef ore she could straighten up, he put a hand on her cheek. His fingers were cool. She hesitated,
then ki ssed himon the nouth- then alnost recoiled, angry with herself. | feel guilty, |I feel sony
for him 1 only want to nmake up for that somehow. Then he net
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her eyes. He wasn't drunk any nore. She believed he understood everything she was feeling-the
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whol e knot of confusion and shane-and all he wanted to do was snooth it away.
They ki ssed agai n. She was sure.
They undressed each other on the way to the bedroom He said, 'Tell ne what you want, tell ne what

you like. | haven't done this for a long tine."
"How | ong?"
"Several lives ago."

He was skilled with his tongue, and persistent. She al nost cane-but before it could happen
everything broke down into isolated sensations: pleasant but neaningless, faintly absurd. She
closed her eyes and willed it, but it was like trying to cry for no reason. Wien she pushed him
gently away, he didn't conplain, or apologize, or ask stupid questions; she appreciated that.
They rested, and she explored his body. He was probably the ol dest nan she'd ever seen naked,;
certainly the oldest she'd ever touched. Fifty. He was . . . loose, rather than flabby; nuscle had
wasted rather than turned to fat. It was al nost inpossible to inmagi ne Aden-twenty-four years old,
and hard as a statue-ever succunbing to the same process. But he would. And her own body had

al ready begun.

She slithered around and took his penis in her nouth, trying to psych herself past the conmc
strangeness of the act, trying to grow drunk on the stench of it, working with her tongue and
teeth until he begged her to stop. .They rearranged their bodies clunsily so they were side by
side; he entered her and canme at once. He cried out, bellow ng in obvious pain, not histrionic
delight. He gritted his teeth and turned ashen as he withdrew,

she held bis shoulders until he could explain. "My ... left testicle went into spasm It just...
happens sometines. It feels like it's being crushed in a vise." He | aughed and blinked away the
tears. She kissed himand ran a finger around his groin.

"That's awful. Does it still hurt?"

"Yes. Don't stop."

Afterward, she found she didn't want to touch him his skin turned clanmy as their sweat dried,
and when he seened to
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fall asl eep, she disentangled herself fromhis enbrace and shifted to the edge of the bed.

She didn't know what she'd done: conplicated everything, set herself up for yet another stage in
their convoluted rel ationship-or sinply marked the end of it, bidden himfarewell? An hour of

di sastrous sex hadn't resolved anything: she still felt guilty for taking the noney, "taking
advant age" of him

What woul d she do, if he wanted to see her again? She couldn't face the prospect of spending the
next six nonths listening to himfantasize about the grand future which | ay ahead for his honmenade
uni verse. She'd taken sone pride in the fact that she'd never once hunored him never pretended
for a noment to have accepted his theories-and she'd never net a nom nally sane person who coul d
di sagree with her so graciously. But there'd.be sonething di shonest about trying to forge a
lasting friendship between them in the face of her skepticism And if she ever succeeded in
disillusioning him. . . she'd probably feel guilty about that, as well.

The | ong day was catching up with her, it was too hard to think it through. Decisions wuld have
to wait until norning.

Light fromthe kitchen spilled through the doorway onto her face; she called out softly to the
house controller, to no effect, so she got up and switched off the light manually. She heard
Durham stir as she felt her way back into the room She paused in the doorway, suddenly reluctant
to approach him

He said, "I don't know what you think, but | didn't plan this."

She | aughed. Wat did he think he'd done? Seduced her? "Neither did I. Al | ever wanted fromyou
was your mnoney."

He was silent for a nonent, but she could see his eyes and teeth flashing in the dark, and he
seermed to be smling.

He said, "That's all right. Al | wanted fromyou was your soul."

(Cﬁﬁ‘t yoa tinme trip?)

Resting between descents. Peer |ooked up and finally realized what had been puzzling him The
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cl ouds above the skyscraper were notionless; not nmerely stationary with respect to the ground, but
frozen in every detail. The wispiest tendrils at the edges, presumably vul nerable to the slightest
breeze, remai ned undi sturbed for as Iong as he studied them The shape of every cloud seened
flawl essly natural -but all the dynamisminplicit in the wi nd-wought forns, conpelling at a

gl ance, was pure illusion. Nothing in the sky was changi ng.

For a nonent, he was sinply benused by this whinsical detail. Then he renenbered why he'd chosen
it.

Kat e had vani shed. She'd lied; she hadn't cloned herself at all. She'd noved to Carter's city,

| eavi ng no ot her version behind.

Leaving himor half of himalone.

The revelation didn't bother him On the skyscraper, nothing ever did. He clung to the wall,
recuperating happily, and marvel ed at what he'd done to heal the pain. Back in cloud tine, before
he'd al ways been descendi ng.

He'd set up the environment as usual-the city, the sky, the building-but frozen the clouds, as
much to sinplify things as to serve as a conveni ent reni nder

Then he'd mapped out a series of cues for nenory and nbod changes over fifteen subjective m nutes.
He'd nerely sketched the progression, |like a naive nusician hunming a nelody to a transcriber; the
software he' d used had conputed the actual sequence of brain states. Monment would foll ow
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nmonment “"naturally"; his nodel -of-a-brain would not be forced to do anything, but would sinply
followits internal logic. By fine-tuning that |logic in advance and | oading the right nenories,
the desired sequence of nental events would unfold:

fromAto ?to?to... A

Peer | ooked over his shoul der at the ground, which never grew closer, and sniled. He'd dreaned of
doing this before, but he'd never had the courage. Losing Kate forever-while knowi ng that he was
with her-nust have finally persuaded himthat he had nothing to gain by putting it off any |onger.
The scherme wouldn't slip his mnd conpletely-he could vaguely renenber experiencing exactly the
same revel ation several tinmes before-but his short-termnmenory had been selectively inpaired to
limt the clarity of this recursive false history, and once he was distracted, a series of free
associ ati ons woul d eventually | ead himback to exactly the state of mnd he'd been in at the
cycle's beginning. H's body-with respect to every visible cue in the environnent-wuld al so be
back where it had started. The ground and sky were static, and every story of the building was
identical, so his perceptions would be the same. And every muscle and joint in his body woul d have
recovered perfectly, as al ways.

Peer | aughed at his cloud-self's ingenuity, and started to descend again. It was an el egant
situation, and he was glad he'd finally had a cloud-reason to nake it happen

There was one detail, though, which he couldn't focus on, one choice he'd nade back in cloud tine
whi ch he seened to have decided to obscure from hinsel f conpletely.

Had he programed his exoself to let himrun through the cycle a predeterni ned nunber of tines?
ABCABCABC . . . and then sonme great boomi ng DEF breaking through the sky like the fist of God-or a
tendril of cunulus actually noving-putting an end to his perpetual notion? A grappling hook could
tear himfromthe side of the building, or sone subtle change in the environnent coul d nudge his

t houghts out of their perfectly circular orbit. Either way, experiencing one uninterrupted cycle
woul d be the sane as experiencing a thousand, so if there was an alarmclock ticking away at all
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hi s next cycle-subjectively-would be the one when the buzzer went off.

And if there was no clock? He nmight have left his fate in external hands. A chance conmunication
from anot her Copy, or sonme event in the world itself, could be the trigger which would rel ease
hi m

O he m ght have chosen absol ute solipsism Ginding through the cycle whatever el se happened,
until his executor enbezzled his estate, terrorists nuked the superconputers, civilization
crunbl ed, the sun went out.

Peer stopped and shook his head to flick sweat out of his eyes. The sense of deja vu the action
triggered was, presumably, purely synthetic; it told himnothing about the nunber of tines he'd
actually repeated the gesture. It suddenly struck himas unlikely that he'd done anything as

i nel egant as running the cycle nore than once. Hs subjective tinme closed up in a loop, rolled in
on itself; there was no need to follow the Iast nonent with an external repetition of the first.
What ever happened-externally-"afterward." the | oop was subjectively seam ess and conpl ete. He
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coul d have shut hinself down conpletely, after computing a single cycle, and it woul d have rmade no
di f f erence.

The breeze picked up, cooling his skin. Peer had never felt so tranquil; so physically at ease, so
mental ly at peace. Losing Kate nust have been traunmatic, but he'd put that behind him Once and
for ever.

He continued his descent.

(Remit not paucity)
June 2 051

Maria woke froma dream of giving birth. A midw fe had urged her, "Keep pushing! Keep pushing!"
She' d screaned through gritted teeth, but done as she was told. The "child" had turned out to be
not hi ng but a bl ood-stained statue, carved from snooth, dark wood.

Her head was throbbing. The roomwas in darkness. She'd taken off her wistwatch, but she doubted
that she'd been asleep for long; if she had, the bed woul d have seened unfaniliar, she would have
needed time to remenber where she was, and why. Instead, the night's events had cone back to her
instantly. It was long after mdnight, but it wasn't a new day yet.

She sensed Durham s absence before reaching across the bed to confirmit, then she lay still for a
while and listened. Al she heard was di stant coughi ng, coming fromanother flat. No |lights were
on; she would have seen the spill

The snell hit her as she stepped out of the bedroom Shit and vonit, with a sickly sweet edge. She
had vi sions of Durhamreacting badly to a day of stress and a night of chanpagne, and she al nost
turned around and went back to the bedroom to open the wi ndow and bury her face in a pillow

The bat hroom door was hal f-cl osed, but there were no sound effects suggesting that he was still in
there; not a noban. Her eyes began to water. She couldn't quite believe that she'd slept through
all the noise.

She called out, "Paul? Are you all right?" There was no reply. If he was |ying unconscious in a
pool of vonit, alcohol had nothing to do with it; he had to be seriously ill. Food poisoning? She
pushed open the door and turned on the light.
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He was in the shower recess. She backed out of the room quickly, but details kept registering |ong
after she'd retreated. Coils of intestine. Bloodred shit. He | ooked |ike he'd been kneeling, and
then sprawl ed sideways. At first, she was certain that she'd seen the knife, red against the white
tiles-but then she wondered if in fact she'd seen nothing but the Rorschach blot of a random bl ood
st ai n.

Maria's legs started to give way. She made it to one of the chairs. She sat there, |ight-headed,
fighting to remain conscious; she'd never fainted in her life, but for atine it was all she could
do to keep herself from bl acking out.

The first thing she felt clearly was a sense of astonishnent at her own stupidity, as if she'd
just marched, with her eyes w de open, straight into a brick wall. Durham had believed that his
Copy had achieved imortality-and proved the dust hypothesis. The whol e purpose of his own life
had been fulfilled by the project's conpletion. Wat had she expected himto do, after that? Carry
on selling insurance?

It was Durham she'd heard screaming through gritted teeth, shaping her dream

And it was Durham who'd kept pushing, Durham who | ooked Iike he'd tried to give birth.

She called for an anbul ance. "He's cut his abdonen open with a knife. The wound is very deep. 1
didn't look closely, but | think he's dead." She found that she could speak calnmy to the
energency services switchboard puppet; if she'd had to say the sane things to a hunan being, she
knew she woul d have fallen apart.

When she hung up, her teeth started chattering, and she kept enmitting brief sounds of distress
which didn't seemto belong to her. She wanted to get dressed before the anmbul ance and police
arrived, but she didn't have the strength to nove-and the thought of even caring if she was

di scovered naked began to seem petty beyond belief. Then sonething broke through her paralysis,
and she rose to her feet and staggered around the room picking up the clothes they'd scattered on
the floor just hours before.

She found herself fully dressed, slunped in a coner of the
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living room reciting a litany of excuses in her head. She'd never hunmored him She'd argued

agai nst his insane beliefs at every opportunity. How could she have saved hin? By wal ki ng out on
the project? That woul d have changed nothing. By trying to get himcomitted? H s doctors had

al ready pronounced hi m cured.

The worst thing she'd done was stand by and | et himshut down his own Copy.

And there was still a chance-

She sprang to her feet, rushed over to the nearest term nal, and | ogged back on to the project's
JSN account .

But Durham s scan file was gone, deleted as neticulously, as irreversibly, as her own. The audit
records showed no sign that the data had been preserved el sewhere; like her own file, it had even
been flagged explicitly for exclusion fromthe JSN s automatic hourly backups. The only place the
data had been reproduced had been inside the Garden-of-Eden configuration itself-and every trace
of that structure had been obliterated.

She sat at the termnal, replaying the file which showed Durham s Copy conducting his experinments:
testing the laws of his universe, rushing joyfully toward .. . what? The unheral ded, inexplicable
anni hil ation of everything he was in the process of establishing as the basis for his own

exi stence?

And now his corpse lay in the bathroom dead by his own hands, on his own ternms; victimof his own
seanl ess | ogi c.

Maria buried her face in her hands. She wanted to believe that the two deaths were not the sane.
She wanted to believe that Durham had been right, all along. Wat had the JSN conmputers in Tokyo
and Seoul neant to the Copy? No experinment performed within the TVC universe could ever have
proved or disproved the existence of those nmachines. They were as irrelevant-to himas Prancesca's
| udi crous God Who Makes No Difference.

So how coul d they have destroyed hin? How coul d he be dead?

There were quick, heavy footsteps outside, then a pounding on the door. Maria went to open it.

She wanted to believe, but she couldn't.

(Rgﬁit not paucity)
June 2051

Thomas prepared hinmself to witness a death.

The fl esh-and-bl ood R emann was the nan who'd killed Anna-not the Copy who'd inherited the
killer's menories. And the flesh-and-blood R emann shoul d have had the opportunity to reflect on
that, before dying. He should have had a chance to accept his guilt, to accept his nortality. And
to absol ve his successor

That hadn't been allowed to happen.

But it wasn't too late, even now. A software clone could still do it for himbelieving itself to
be flesh and bl ood. Revealing what the nortal, human self would have done, if only it had known
that it was dying.

Thomas had found a suitable picture in a photo al bumold chenical hardcopy inages which he'd had
digitized and restored soon after the onset of his final illness. Christrmas, 1985: his nother, his
father, his sister Karin and hinself, gathered outside the family home, dazzled by the winter
sunshi ne. Karin, gentle and shy, had died of |ynphona before the turn of the century. His parents
had both survived into their nineties, showi ng every sign of achieving imortality by sheer force
of will-but they'd died before scanning technol ogy was perfected, having scorned Thonas's
suggestion of cryonic preservation. "I have no intention," his father had explained curtly,
doing to nyself what nouveau riche Anmericans have done to their pets." The young man in the
phot ograph didn't | ook rmuch |ike the i nage Thonas woul d have conjured up by closing his eyes and
struggling to remenber-but the expression on his face, captured in

of
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transition fromhaunted to snug, rang true. Half afraid that the canera would reveal his secret;

hal f daring it to try.
Thomas had kept copies of his deathbed scan file-off-line, in vaults in Geneva and New York-wi th
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no explicit purpose in nmind, other than the vaguest notion that if sonething went irreparably
wong with his nodel, and the source of the problema slow virus, a subtle progranmi ng error-
rendered all of his snapshots suspect, starting life again with no nenories since 2045 woul d be
better than nothing.

Havi ng assenbl ed the necessary el enments, he'd scripted the whole scenario in advance and let it
run-wi t hout observing the results. Then he'd frozen the clone and sent it to Durhamat the [ ast
possi bl e nmoment -wi t hout giving hinself a chance to back out, or, worse, to decide that he'd
botched the first attenpt, and to try again.

Now he was ready to discover what he'd done, to viewthe fait acconpli. Seated in the library-with
the drinks cabinet | ocked-he gestured to the ternmnal to begin.

The old man in the bed | ooked much worse than Thonas had expected: sunken-eyed, jaundiced and
nearly bald. (So nuch for the honesty of his own appearance, the "minimal" changes he'd nmade to
render himself presentable.) His chest was furrowed with scars, criss-crossed by a grid of

el ectr odes;

his skull was capped with a simlar nmesh. A punp suspended beside the bed fed a needle in his
right arm The clone was sedated by a crudely nodel ed synthetic opiate flowing into his crudely
nodel ed bl oodstream just as Thonas's original had been sedated by the real thing, fromthe tine
of the scan until his death three days |ater

In this replay, though, the narcotic was schedul ed to undergo a sudden drop in concentration-for
no physically plausible reason, but none was required. A graph in a comer of the screen plotted
t he decli ne.

Thomas wat ched, sick with anxiety, feverish with hope. This-at last-was the ritual which he'd

al ways bel i eved m ght have cured him

The old man attai ned consci ousness, wi thout opening his eyes; the BEG waveforms nmeant nothing to
Thomas, but the
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software nonitoring the sinulation had flagged the event with a subtitle. Further text foll owed:
The anesthetic still hasn 't taken. Can't they get anything right? [Garbled verbalization.] The
scan can't be over. | can't be the Copy yet. The Copy will wake with a clear head, seated in the

library, prenodified to feel no disorientation. So why am awake?

The ol d man opened hi s eyes.

Thomas shouted, "Freeze!" He was sweating, and nauseous, but he nade no nove to banish the
unnecessary synptoms. He wanted catharsis, didn't he? Wasn't that the whole point? The subtitles
gave only a crude hint of what the clone was experiencing. Mich greater clarity was avail able; the
recording included traces fromkey neural pathways. If he wanted to, he could read the clone's

m nd.

He said, "Let ne know what he's thinking, what he's going through." Nothing happened. He cl enched
his fists and whispered, "Restart."

The library vani shed; he was flat on his back in the hospital bed, staring up at the ceiling,
dazed. He | ooked down and saw the cluster of nonitors beside him the wires on his chest. The
notion of his eyes and head was wong-intelligible, but dis-tressingly out of synch with his
intentions. He felt fearful and disoriented-but he wasn't sure how rmuch of that was his own
reacti on and how nmuch bel onged to the cl one. Thomas shook his own head in panic, and the library-
and hi s body- returned.

He stopped the playback, and reconsidered.

He could break free any tinme he wanted to. He was only an observer. There was nothing to fear.

Fi ghti ng down a sense of suffocation, he closed his eyes and surrendered to the recording.

He | ooked around the roomgroggily. He wasn't the Copy- that nuch was certain. And this wasn't any
part of the Landau
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Clinic; as a VIP shareholder and future client, he'd toured the building too nany tinmes to be
wong about that. If the scan had been postponed for sonme reason, he ought to be back hone-or on
his way. Unless something had gone wong requiring nedical attention which the Landau was unabl e
to provide?

The room was deserted, and the door was closed. He called out hoarsely, "Nurse!l"™ He was too weak
to shout.

The roomcontroller replied, "No staff are available to attend to you, at present. Can | be of
assi st ance?"
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"Can you tell me where | an®"

"You're in Room 307 of Valhalla."

"Val hal | a?" He knew he'd done business with the place, but he couldn' t renenber why.

The roomcontroller said helpfully, "Valhalla is the Health Dynam cs Corporation of Anerica's
Frankfurt Hospice."

Hi s bowel s | oosened with fright; they were already enpty. [Thomas squirmed in synpathy, but kept
himsel f from breaking free.] Valhalla was the neat-rack he'd hired to take care of his comatose
body until it expired, after the scan-with the I egal mininumof medical attention, with no heroic
measures to prolong life.

He had been scanned-but they'd fucked up

They' d | et hi mwake.

It was a shock, but he cane to ternms with it rapidly. There was no reason to panic. He'd be out of
here and scanned again in six hours flat-and whoever was responsi bl e would be out on the street
even faster. He tried to raise hinself into a sitting position, but he was too dizzy fromthe
lingering effects of the drug infusion to coordinate the action. He slunped back onto the pill ows,
caught his breath, and forced hinself to speak calny

"I want to talk to the director."

"I"'msorry, the director is not available."

"Then, the nost senior menber of staff you can find."

"No staff are available to attend to you, at present."

Sweat trickled into his eyes. There was no point scream ng about lawsuits to this machine. In
fact... it mght be prudent
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not to scream about |lawsuits to anyone. A place like this would be perfectly capable of responding
by sinply druggi ng hi mback into a cona

What he needed to do was | et soneone outside know about the situation

He said, "I'd Iike to nake a phone call. Can you connect nme to the net?"

"I have no authority to do that."

"I can give you an account nunber linked to ny voiceprint, and authorize you to charge nme for the
service."

"l have no authority to accept your account nunber.”

"Then . . . nmake a call, reversing all charges, to Rudolf Dieterle, of Dieterie, Hollingworth and
Part ners."

"I have no authority to nmake such a call."

He | aughed, disbelieving. "Are you physically capable of connecting me to the net at all?"

"I have no authority to disclose ny technical specifications.”

Any insult woul d have been a waste of bream He lifted his head and surveyed the room There was
no furniture; no drawers, no table, no visitor's chair. Just the nonitors to one side of his bed,
nmount ed on stainless steel trolleys. And no term nal, no comunications equi pnent of any ki nd-not
even a wal |l -nmount ed audi o handset .

He probed the needle in his forearm just below ne inside of the el bow A tight, seam ess rubber
sl eeve, several centineters wi de, covered the entry point; it seened to take forever to get his
fingernails under the edge-and once he'd succeeded, it was no help. The sleeve was too tight to be
dragged down his arm and too elastic to be rolled up like a shirt sleeve. How did anyone, ever,
take the thing off? He tugged at the drip tube itself; held in place by the sleeve, it showed no
sign of yielding. The other end vani shed inside the drug punp.

[ Thomas began to wonder if the i movabl e needl e, on top of the Kafkaesque roomcontroller, would
make t he cl one suspicious-but it seemed that the possibility of some future self waking the scan
file a second tine was too convol uted an explanation to occur to himin the mddle of a crisis
like this.]
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He' d have to take the punp with him That was a nui sance-but if he was going to march through the
bui | di ng wrapped in a sheet, looking for a terminal, it could hardly nake hi m nore conspi cuous

t han he woul d have been anyway.

He started to peel the electrodes fromhis chest when a pul se of numbing warmh swept through his
right arm The punp beeped twice; he turned to see a green LED glowing brightly in the niddle of
the box, a light he hadn't noticed before.

The wave of paralysis spread out fromhis shoul der before he could react-crinp the tube? He tried
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to roll hinself out of the bed but if his body responded at all, he couldn't feel it.

H s eyes fluttered closed. He struggled to remain conscious-and succeeded. [The script guaranteed
the clone several mnutes of lucidity-which had nothing to do with the opiate's true

phar macol ogi cal effects.]

There'd be a conputer |log of his EEG Soneone would be alerted, soon, to the fact that he'd been
awake ... and they'd understand that the only humane thing to do would be to revive him

But someone shoul d have been alerted the nmoment he woke.

It was far nore likely that he'd be left to die

[ Thomas felt ill. This was sadistic, insane.

It was too |ate for squeanm shness, though. Everything he was wi tnessing had al ready happened.]

H s body was nunb, but his mind was crystalline. Wthout the blur of visceral distractions, his
fear seenmed purer, sharper than anything he'd ever experienced.

He tried to dredge up the fanmiliar, conforting truths: The Copy would survive, it would live his
life for him This body was al ways destined to perish; he' d accepted that |ong ago. Death was the
irreversible dissolution of the personality; this wasn't death, it was a sheddi ng of skin. There
was nothing to fear.

Unl ess he was wrong about death. Wong about everything.

He |l ay paralyzed, in darkness. Wshing for sleep; terrified of sleep. Wshing for anything that

m ght distract him
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afraid of wasting his last precious mnutes, afraid of not being prepared.

Prepared? What could that nmean? Extinction required no preparation. He wasn't naki ng any deat hbed
pleas to a God he'd stopped believing in at the age of twelve. He wasn't about to cast aside
seventy years of freedom and sanity, to return to his infantile faith. Approach the Ki ngdom of
Heaven as a child, or you won't get in? That very |ine was one which had hel ped hi msee through
the crude nechanics of entrapment; the translation was all too obvious (even to a child):

This bullshit would insult any adult's intelligence-but swallow it anyway, or you 'Il bum forever
He was still afraid, though. The hooks had gone in deep

The irony was, he had finally come to his senses and abandoned the whol e i nsane idea of having

hi nsel f woken, intentionally. To confront his nortality! To purge his Copy of guilt! Wat a

pat heti ¢ fucking joke that woul d have been. And now t he supposed beneficiary of the fatuous
gesture woul d never even know that it had happened, anyway, by accident.

The bl ackness in his skull seemed to open out, an invisible view expanding into an invisible
vista. Any sense of being in the hospice bed, nmerely nunmb and sightless, was gone now

he was | ost on a plain of darkness.

What coul d he have told the Copy, anyway? The miserable truth? I'mdying in/fear. | killed Anna for
no reason but selfishness and cowardi ce-and now, in spite of everything. I'"'mstill afraid that
there m ght be an afterlife. A God. Judgenment. |'ve regressed far enough to start wondering if

every childish superstition | ever held m ght yet turn out to be true-but not far enough to
enbrace the possibility of repentance.

O some anodyne lie? I'mdying in peace, |'ve found forgiveness, |I've laid all ny ghosts to rest.
And you're free, now, to live your own life. The sins of the father will not be visited upon the
son.

Woul d that have worked, would that have hel ped? Sone fornula as inane as the voodoo of Confession
as glib as the dying words of sone tortured soul finding Hollywod redenption?

234

He felt himself noving across the darkness. No tunnels of light; no light at all. Sedative dreans,
not near-death hallucinations. Death was hours or days away; by then he'd surely be comatose
again. One small nmercy.

He waited. No revelations, no insights, no lightning bolts of blinding faith. Just blackness and
uncertainty and fear

Thomas sat motionless in front of the ternminal long after the recordi ng had finished.

The clone had been right: the ritual had been pointless, misguided. He was and al ways woul d be the
nmur derer; nothing could make him see hinmself as the innocent software child of the dead Thomas

Ri emann, unfairly burdened with the killer's guilt. Not unless he redefined hinmself conpletely:
edited his nenories, rewote his personality. Sculpted his nmnd into soneone new.

In other words: died.

That was the choice. He had to live with what he was in its entirety, or create another person
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who'd inherit only part of what he'd been.

He [ aughed angrily and shook his head. "I'm not passing through the eye of any needle. | killed
Anna. | killed Anna. That's who | am "™ He reached for the scar which defined him and stroked it
as if it were a tail sman.

He sat for a while longer, reliving the night in Hanburg one nore tinme, weeping with shane at what
he' d done.

Then he unl ocked the drinks cabinet and proceeded to nake hinself confident and optimistic. The
ritual had been pointless-but if nothing else, it had rid himof the delusion that it night have
been ot herwi se.

Sone tine |ater, he thought about the clone. Drifting into narcosis. Suffering a crudely nodel ed
extrapol ati on of the disease which had killed the original. And then, at the noment of sinulated
deat h, taking on a new body, young and healthy- with a face plucked from a photograph from

Chri stmas, 1985.

Resurrection-for an instant. No nore than a formality. The script had frozen the young mnurderer
wi t hout even waking him

235

And t hen?

Thomas was too far gone to agonize about it. He'd done what he'd done for the sake of the ritual
He'd delivered the clone into Durhams hands, to grant it-like the flesh-and-blood it believed
itself to be-the renpte chance of another life, in a world beyond death, unknowabl e.

And if the whole thing had been a nistake, there was no way, now, to undo it.
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