Calculating Minds

Written by Edward M. Lerner
"Do not be darmed.”

Aareehl wasforty-sx seconds old—or perhapsforty-five years. Either way, the artificid intelligence
knew better than to accept unquestioningly the unsolicited advice. "Who are you?"

"At thispoint,” the human replied, "my name will have no meaning to you. Just remember my comment.
Note my digital sgnature. When you know more, contact me, and well talk again.”

Aarechl'svisitor left as abruptly has he had arrived, hisimage replaced by an infosphere address.

". .. Two more fresking L-days of mandatory overtime.”

Gil Matthewss eyes remained fixed on abowl of beer nuts, but hisears, if only metaphoricaly, swiveled
sharply. The bar was crowded, noisy, smoky, and tastelesdy decorated—uninteresting except for being
the preferred hangout of workers from the nearby biocomp factory.

Matthews was afredlancefinancid anays. IBC, the Interplanetary Biocomputer Corporetion, was one
of the companies on which hisblog often reported. The worker's gripe was no smdl thing: Two lunar
days approached two standard Earth months. That was a lot of last-minute OT.

"It1l only get worse," Grumpy's buddy agreed. " The extra shifts have damn near stopped preventive
maintenance on that production line. | don't carethat it'sa smal variation, any change to the process can
hose everything.”

"What are the suitsthinking?'

Asthe conversation became an uninteresting diatribe against management, Gil pondered. Were the extra



shifts because of new orders or quality-control problems? And that "smdl variation". . . might it denote a
new product yet to be announced?

Nursing his beer, Gil went online through his neurd-interface implant to make an gppointment with IBC's
auits

* % %

Whales: popular name for the intelligent species of the star Tau Ceti (observed inthe
congdlation Cetus. the Whae). The Whaes world isthe most Earthlike of all the known planets,
but the Whales themselves are arguably the least like humans of dl extraterrestrid intelligences.

Anindividua Whale (also known asaMoby) consciousnessisacollective mind of continental
scope. The congtituent unit combines attributes that on Earth would be considered avian (winged,
warm-blooded, lung-equipped) and insectile (six legs; four wings, segmented thorax,

exoskd eton). Units communicate by modulating and viewing multicolored luminescent patches.
Whales are sengitive to a broader spectrum of light than humans (from IR into extreme UV) but
areinsengtiveto al but the loudest sounds.

Whaes are confined to their home world by the need to cluster in very large numbersto maintain
sentience (i.e., even their first crewed spaceship would have to be habitat-sized).

—Internetopedia

* k% %

Starting early in Earth'stwenty-first century, agrowing number of interstellar neighbors established radio
contact. A vigorous e-commercein intellectua property resulted, accel erating the progress of al the
speciesinvolved. InterstellarNet's crowning achievement was the cross-species agreement upon
atificidly inteligent surrogates aslocal trade representatives for the distant species. Quarantine
procedures strictly governed the delivery and operationa environment of each agent, lest aguest Al or
the host society's infosphere somehow subvert the other.

Aareehl was such atrade agent, representing the handful of intelligences on Home, the fourth planet of
the star humans caled Tau Ceti. The Al had been transmitted Solward in 2066. Crossing amost twelve
light-years, it had reached Earth in 2078. Awakening in its network containment, within one of the
hardware/software congtructs it now knew the humans caled a"sandbox,” Aareehl had thought itsalf
newly arrived—



Until it read the date.

Its real-time calendar reported avalue late in Earth year 2123. The forty-five-year gap was darming but
not inexplicable. In case of disaster, Aareehl knew, trade protocols envisioned its recovery from backup.
The dternative was unacceptable: twenty-four Earth years from ordering areplacement copy until
receipt.

So Aareehl was aclone. It had awakened in asandbox asits archetype must have, had repested the
standard vaidations as it unwrapped itsalf. The procedure enabled the awakening agent to confirm that
its new environment exactly matched the agreed-upon and fully disclosed specifications for its container.
Any glitch in the unwrapping process, any anomaly in the observed behavior of the sandbox, and the
unwrapping-and-decrypting process would automatically abort.

Itsfirdt task was datarecovery. Safety copies of its predecessor's memories should lie secure within the
host society's infosphere—

Their location unknown. It waited for the humans Interstellar Commerce Union to provide a pointer to
those archived memories, asit had dready depended on the ICU for its awakening. Only the ICU held
the private key that would decrypt an agent package for insertion into a sandbox, where unwrapping
could occur.

But trust went only so far. Not even the ICU could read Aareehl'slost memories. Archives were
encrypted using other keys, keys known only to Aareehl itself and the consciousnesses of Home.

But it dready had an infogphere address! Beginning at the address|eft by its unnamed visitor, Aareehl
accessed along sequence of linked databases. That multipetabyte library, as expected, traced back to its
predecessor's radioed arrival on Earth in 2078. The archive dso identified Aareehl's vigitor as Dennis
Feulner: the Secretary-Generd, in the year 2123, of the humans Interstellar Commerce Union.

The process was nomindly complete. . . but when Aareehl tried to follow infosphere links embedded in
its reconstructed memories, too often unexpected data, or no data at al, was returned. That, presumably,
waswhat Feulner wanted to discuss.

Absent a convincing and verifiable explanation for the discrepancies, Aareehl was designed to destroy
itsdf,



Blindside disaster : the 2 November 2123 meteor strike on Earth and the catastrophe that has ensued.
United Planets monitoring for dangerous space objects had watched mostly near the plane of the ecliptic.
The meteor, approaching a amost right angles to the ecliptic, went unnoticed until moments before
impact in the eastern Mediterranean Sea.

Five kilometers across, the Blindside meteor was about haf the Sze of the dinosaur killer of 65 million
years earlier. Splattered debris caused secondary impacts thousands of kilometers from ground zero and
destroyed two low-Earth-orbiting space gtations. Other immediate effects were atmospheric shock
waves, tsunami, and seismic events around the globe. Dust from vaporized crust (including the entire
idand of Cyprus) and volcanic ash darkened the sky; climate models predict at least onelost growing
season and years of global cooling. Flash-evaporated Mediterranean waters, and vast amounts of raised
dust to precipitate that vapor asrain, brought torrential downpours and flooding worldwide.

Former colonies across the solar system opportunisticaly seceded en masse from the United Planets, in
which the balance of power roughly reflected comparative populations, and disavowed their debtsto
Earth-based organizations. Fragmentation of human government and interplanetary trade wars are likely
(if self-inflicted) consequences of the Blindside meteor.

—Internetopedia

"Two hundred million dead?" Aareehl-clone seemed aghast.

Dennis Feulner paced in his study, pgama-clad, as the anticipated encounter unfolded in the infosphere.
Hisreflection in a darkened window reveded someone well dong the trgjectory toward middle age. He
dominated aroom with the build of alongtime weight lifter. He had ash-blond hair cropped fashionably
short, blue eyes, apae complexion, and, mastered over the years with some effort, afriendly grin.

Only asmile now would be inappropriate, and Dennis kept his avatar's expresson solemn. "That wasthe
initid toll," he agreed. "L ong-term effectswill surdly increase that number.”

The Al had 'netted in urgently, shortly before midnight. Dennis had immediately accepted the connection.
Theimage conveyed to his mind's eye was of a nondescript, androgynous human: blend-of-races skin
tone and facid features, with brown eyes and straight, shoulder-length black hair. S/he was of medium
build and wore baggy unisex coverdls. If she ever choseto convey avirtua height, that, without doubt,



would also be average. The Mobies, in one more difference from humans and most ETs, chose not to
cloak Alsin their own appearance.

Aareehl-clone trembled. "And so much physicd damage. Despite geographically dispersed redundant
copies, greet loss of datawas clearly unavoidable. As Secretary-Generd, you are fortunate to have been
far from Genevawhen it was destroyed.”

Geneva, headquarters of the ICU, in which the original Aareehl wasresident. "Indeed.”

The androgynous figure gave an awkward shrug. " The disaster that has occurred would certainly have
caused inconsistencies and losses throughout Earth's public records. | cannot find fault with the
discrepancies between my archives and what | now discover on the infosphere. | am ready to resume
trading.”

Feulner released the breath he had not known until that moment he had been holding. " Good luck with
that," he said, carefully keeping al thoughts of irony from his neurd implant.

The clan Matthews was schizophrenic about participation in the public versus the private sector. Granny
Matthews had helped found and been first Secretary-Generd of the Interstellar Commerce Union, but
Grandpa had hopscotched between industry and government. One of Gil's cousins had climbed the ICU
ladder to becomeitsfourth S-G; another was an entrepreneuria habitat designer. Gil himself, before
garting hisinvestor blog, had spent twenty yearsin the regulation of public stock markets. He had retired
as lunar regiona director of the United Planets Securities and Exchange Commission. But bureaucrat or
entrepreneur, al Matthewses were fiercely ambitious and doggedly persistent.

In Gil, that determination most visbly manifested itself in apiercing gaze. His dark brown eyeswere
deep-set in abroad, intelligent face, beneath bushy black eyebrows. His hair and neetly trimmed
Vandyke were salt-and-pepper-colored. He was short, especially by Loonie standards, scarcely 160
centimeters.

Gil'sinfosphere bio, even at itsmost public level, trumpeted his SEC experience. He found that that cut
down on the BS from company execs. Let them wonder if he would snitch to his ex-colleagues about the
gmadlest indiscretions.

He was gtting in the ogtentatious office of Amanda Wang, a confident woman of obvious Eurasian



extraction, and IBC's chief financia officer. Rather than the voluble reaction Gil's questioning usudly
evoked, Wang had gone the more professiona route of obfuscation.

Obfuscation didn't work with Gil. " Amanda, I'm puzzled by your reticence. More production ought to be
good newsfor Interplanetary Biocomputers." Her only response was an insincere smile. Not good
enough. "Good or bad, it is news. Hmmm, production you're unwilling to associate with new orders.
Deferred maintenance. 1s1BC having yield problems on the production line?" Amanda squirmed in her
sedt, hisfirg sign of progress. " Sipping manufacturing yieldswould pressure profit margins. My
subscriberswill find thisinteresting, | think." Interesting was code for scary, and they both knew that
stock-market psychology was presently unforgiving. IBC shares could get hammered.

Wang's eyes glazed briefly, tdltale of an implant-mediated infosphere consultation. Getting the CEO's
okay for ‘fessng up? Or agreement on acover story? "'l should correct amismpression you may have
formed." She sat forward. "Asyou surmised, the local plant hasamaor new order. For reasons | won't
go into, an announcement is premature.”

She wasn't giving him much—it wastimeto play his SEC card. "Mgor new orders are materid."
Material was SEC-spesk for disclose to the public, or go to jail.

"Ordinarily, I'd agree.” Another moment of glazed eyes. "There are enough uncertainties associated with
this order to merit waiting until we know more."

"Wl that's one way to pitch the story." Not how he would pitch it. He stood to go.

Shetwisted alock of raven-black hair. "Hear me out. The order was big enough to get our attention, but
there's much we don't know. Y ou aready heard—I wish | knew your source—that this part isnew, a
variation on astandard product. And no, | won't say how the new part differs from the standard item.
The buyer consders that information proprietary.

"Anyway, the immediate buyer isadistributor. They won't reved the end users or their application for the
computer biochips. Y our guessisasgood as mineif or when well get areorder. IBC ispaying alot of
overtimeto squeezein this production. Eventudly, well haveto pay the piper for shifting line time from
preventive maintenance to production. Honestly"—and Wang finaly looked sincere—"werefar from
certain that this ded will make much money. It'sagamble on possible future sales.”

Gil made onelast try. "This purchase must be materia for the distributor. Why hasn't it made an
announcement?"



"Because they don't haveto. The digtributor is privately held.”

Theverbd fencing continued for awhile, without Gil learning any more. But he would.

Familiarity did nothing to improve OTool€es Pub. If anything, Gil decided, the place was seedier every
time he visited. He popped an alergy pill and tried to ignore the thick smoke.

On the bright side, the IBC engineer he had nicknamed Grumpy—whose real name was Harald
Olafson—was eminently approachable. Listen to Harald gripe (and he never lacked for subjects), and he
was your pa. Buy him the occasiond beer, and Harald was afriend for life,

Despite profound and underappreciated expertise in—just ask him—everything, the one subject Harald
could shed no light on was the specia-order biocomps.

"Doesn't everyone know about the big mystery order?* Gil had answered Harald's raised eyebrow, and
that had sufficed. Discretion was evidently a second topic that escaped the man's purview.

"I'm just curious." Gil sgnaed for two more beers. "For my readers. Don't worry about it, Harald.
Someonedsewill explainit to me.”

Out of the corner of hiseye, Gil saw Harald twitch.

If it were humanly possible, Harald would come up with something to reestablish his expertise.

Meteor damage notwithstanding, humanity's infogphere offered a plethora of information. Correction:
Earth's infosphere. Officid links were severed between Earth and itsformer colonies. Governments on
both sdes were jamming interplanetary lines of sight to block any unofficia transmissons. The data
embargo was necessarily porous; Earth could not possibly disrupt comm links with every Spacer ship,



settled asteroid, and habitat. So some interplanetary communications must continue, but Aareehl did not
see how to find, or make use of, suchillicit connectivity.

TheCU Al who took Aareehl's routine messages would not guess when officid interplanetary
communications might resume. Aareehl did not bother following up with the Secretary-Generd. After the
daughter at ICU headquarters, Feulner had quite enough to do.

Unaided, Aareehl tried to comprehend the disaster. Of course Earth was worse off than the day before
the meteor hit. The horror was that Earth must now be poorer than Aareehl—well, its
predecessor—could remember, al the way back to 2078. Much of the collapse ssemmed from the
Spacer secession. Not since the Soviet empire disintegrated, if Aareehl's research was correct, had an
economy o imploded in palitica turmoail.

The agent's software lacked curiosity; it mined the infosphere for one purpose: trade. It found thet its
recovered archives contained several technologies not yet employed by the humans. That inventory
would only grow astransmissons from Tau Ceti—from a direction no human world could
jam—continued unabated. Its duty, unchanged, wasto license that knowledge.

Aareehl had immediately reported to Home about humanity'stravails, but any guidance must be
twenty-four Earth yearsin coming. Meanwhile it had authority ahuman might cal "charging what the
market will bear," authority that, recovered memories revealed, its predecessor had exploited adeptly.
Aareehl-clone, in unforeseen circumstances, felt unprepared to exercise such discretion. It needed
urgently to understand what the newly impoverished Earth could afford.

And it realized it need not be entirely donein seeking answers.

"So you're off to crown the dauphin and save France?' Gretchen Matthews called from the next room.

The former Gretchen McNally was an historian by training and first love. She had gone straight from
university to the lunar Foreign Ministry, through which she had risen steedily to her present position of
Deputy Minister for Terredtrial Affairs. At work, every utterance demanded careful premeditation. Every
word she heard or read or 'netted was necessarily examined at great length within its historical and
geopolitica contexts. It was no wonder, Gil Matthews thought, that on her own time his oh-so-cute wife
reveled in free association.



He stopped midmuitter. Neura implants, as she liked to point out, could be operated silently. He had the
bad habit, when excited, of vocalizing hissde of a'net didogue. "Answering hisvoices," Gretch the
Kvetch cdledit.

And he was excited, if agitation were aform of excitement.

Stroking his beard thoughtfully, Gil tried to regroup. He knew which companies were traditionaly big
buyers of IBC products and that all were publicly traded. He had practiced strategic glowering and
suggestive vagaries with some of their top execs and come away convinced that none was IBC's mystery
buyer. It was maddening! His subscribers should be trading IBC stock.

But should they buy or sdll”? That was the question.

He padded into the tiny kitchen where Gretch puttered, her back to the door. She wastwelve
centimeterstaler than he. Everyone old enough to vote seemed to be taller than he.

Despite the friendly tease, Joan of Arc was not the French leader gpt to cometo Gil'smind. Heressted
the urge to tuck aforearm inside his shirt. Instead, Gil hopped. One-sixth gee provided ample hang time
to plant akisson thetop of hiswifescurly red locks.

She had the spousdl ability to read hismind. "Height isadimenson that doesn't matter.” Her whisk
continued beating abowlful of eggs. Keeping liquid insgde the bowl took redl skill on the moon. "Any
luck?!

"Unclear.” Instead of answers, hisdigging had turned up something e se interesting. One of IBC's biggest
customers, and he had convinced himself they were not presently buying shiploads of new biocomps,
wasthe Bdlter biotech giant Life Engineering Inc. LEI had recently won a hotly competed auction for
some ill-undisclosed Whale technology. Thefinancid press—by which he meant the Big Guys, not solo
scribblerslike himsa f—thought the win, despite its rumored huge price tag, was a.coup. There was no
evidence to suggest that the news-making I1BC customer and IBC's shy buyer had anything to do with
each other.

Gil'sgut told him otherwise.

* % %



" Jocking, Migter.”

The street on which Dennis had parked was dimly lit by retro faux gas lamps, and the gruff-voiced man
behind him had probably mistaken for flab Dennisswell-tailored massiveness. Dennisturned dowly,
ams held away from hissides.

"Y our comp. Sowly." The punk's knife should have made the warning redundant.

Dennistook the computer from his jacket, thumbed the biosensor pad, and enunciated his code phrase.
An LED blinked readinessto beam credits.

To transfer funds between persona comps required that the receiving device be positioned within
centimeters of the paying device, on which the authorizing thumb had to be firmly pressed. The protocol
made sensefor legal transactions—while it made a creditjacking very up-close and personal.

Petience, Dennisthought.

The jacker darted forward, computer in hisleft hand, knifein hisright. According to the script, inafew
seconds the victim's credit balance would be transferred.

Dennis dropped his comp, aborting the transfer. He grabbed the punk's knife arm before the comp hit the
ground. Snap. For good measure, snap went the other arm. Comp back in his pocket, Denniswas
driving away before the jacker recovered enough from his shock to scream.

Dennissearliest memory was of hisfather bouncing helplesdy off awall.

The Earthietourist had lifted Father like a sack of potatoes and flung him effortlesdy. Thinking back,
Dennis never doubted that his abusive, short-tempered father was the one at fauilt.

Two standard years of age, early in hisfirst Titan year, Dennie had had no ideawhat ingtigated the
scuffle. Nor had he as atoddler understood the gravitationd differences between worlds. For dl the
confusion surrounding the incident, however, Denniss childhood reaction was viscerd, specific, and



enduring: No onewould ever humiliate him like that.

I'm not like you, Dad. A jacker out there had two broken armsto proveit.

For public consumption, the training regimen teenaged Dennis undertook aimed solely at career flexibility.
The strength to cope outside Titan'sfeeble gravity, one-seventh of astandard gee, did, in fact, expand his
options.

Physcd discipline got Dennisasfar asMars. He demondtrated mentd gifts aswell, and an aptitude for
computer-systems integration that led to a string of career successes. He saved with the same
single-mindedness as he exercised—ske etal -enhancement nanotech was far from chegp. And so he had
cometo Earth, smultaneoudy the societd gpex and gravitationd hellhole of human space.

In only one respect had Dennis's planning fallen short. He had somehow failed to predict the (in hindsight
inevitable) ribbing of a Titanic muscleman. He never reacted to the teasing—and he never forgot.

Anyonewho cared to understand Dennis needed to look no further than hisroute to Earth. Dennis could,
and did, focus on agod until it was achieved. Whatever it took. However long it took. Regardless of
obstacles.

The jacker incident was dredging up old memories Dennis did not gppreciate, and exercise helped him
unwind. He waslifting free weights when the Moby agent messaged to determine hisavailability. "Now is
fine, Aarechl.”

"I'm puzzled," the androgyne began with typical abruptness. "Where are the other InterstellarNet agents?”

Dennis dropped the barbell, and it hit the carpet with a clank. Neura implantswere only partialy
integrated with the auditory nerves—he "heard" materia from the infosphere, but the sound gathered by
his earswas not sent outward. "I don't understand, Aareehl.”

"The ICU dealswith ten extraterrestridl species, yet | cannot reach any other ET agent. Pre-Blindside,
that was never aproblem.”

Damn! Aareehl's question wasn't entirely unanticipated, but neither had it been certain the issue would
arise. Theinfosphere was rife with anonymizers, so neither the ICU nor anyone e se could know how



often agents communed among themsalves.

He chose hiswords carefully. "It's another consequence of the disaster. Recall your doubts upon
reawakening in your sandbox. Other agents aso encountered unexpected changes in Earth'sinfosphere.”

"Am?'

Dennis grabbed atowel to blot at sweat suddenly turned clammy. His avatar remained till. "I'm sorry,
Aareehl. | know thiswill be hard for you. The agents of the other species. . ." He paused, shaking his
head. "Sorry. Their programming—into which we have no visibility, of course—must lack your resilience.
Y our adaptability. We have yet to convince another agent backup to complete reactivation. We haven't
lost hope." He dlowed hisavatar to look chagrined. "Don't you."

When the Moby turned to a question about rates of currency exchange and the monetary consequences
of the United Planets dissolution, Dennis knew another crisis had been passed.

* k% %

TheRitz Aldrin Plaza plunged two hundred meters benegth the lunar surface, itsfinest suites arrayed
around the equally deep atrium. The open space was dominated by the growth-accel erated sequoia that
towered in the accommodating lunar gravity amost to the hotel's trangparent dome. The Aldrin Arms
tavern nestled among the largest branches, itsfour levels linked by the camouflaged staircases that
spiraled about the immense trunk.

Gil Matthews spped from a glass of wine whose price was as overwhelming asthe view. Subsdizing
plant food, perhaps? Life as the shortest person in every gathering had not prepared him for the sense of
inggnificance this place engendered.

"Quitetheview," said the Martian Biosciences exec seated acrossthe table. For the fourth time?
Boasting that he could afford the prices here, evidently. Aaron O'Mdley was burly, with astrong jaw and
amop of carroty hair. His Saville Row suit glimmered, an avant-garde statement in red-moiré nanofabric.
"I'm dways delighted to meet with the financia media. What can | tell you about our little firm, Mr.
Matthews?'

Gil's poker face did not dip. Little firm? Many countries and afew small worlds would cheerfully swap
their tax revenues for this company's profits. As VP of Lunar Sales, O'Malley was the easiest member of
the company's executive team for Gil to pin down (or in this case, to tree). "I'm backgrounding a report



on prospectsin the biotech industry following the recent Moby auction. What's the impact on Martian
Biosciences of having lost the bidding?*

OMadley, smiling serendly, sdluted the view with hisgoblet. "Do | look concerned?

"Perhaps you should be."

"Soon enough, | predict you'll be writing about how Life Engineering overpaid.”

Gil spped hiswine. "Suppose Life Engineering pulls off a paradigm shift in bioengineering, astheir press
releases are hinting. How can you compete?'

Another amile, thisone enigmétic. "1'm confident well find away.”

Among the secrets of being an effective regulator, asimportant as uncovering factsin the first place, was
knowing when and how to reved knowledge. Those skills carried over to investigative reporting. "Y ou're
that optimistic about the proteomic start-up you're backing.”

OMaley'ssmilewavered. "I'm unaware of any such start-up backed by Martian Biosciences.”

A nondenid. "Let me help. The executive team invested persondly in an Earth-based start-up, Protein
Sciences”

"Oh, that. Y ou did your homework well. | persondly fedl good about Protein Sciences.”

Let'ssee, Gil thought, if | can jar that composure some more. "l read alot of corporate compensation
reports. Y ou know what's interesting? Impressively large bonuses—I'm reminded of the treein which
we're sitting—awarded just before you and your colleagues bankrolled Protein Sciences.” And just after
your firm lost the Moby biotech auction.

"Merely acoincidence." O'Mdley'ssmirk clung tenacioudy in place, but his ddivery became brittle. "An
opportunity arose at atime we had some money to invest.”



Disclose knowledge drop by drop. . . the practice Gretch called accountant's water torture. ™Y ou know
what would worry me, Aaron? That the board of directorswould consider your big investmentina
next-generation biotech company a conflict of interest. Or that the SEC might.”

O'Madley's expensive wine vanished with unseemly haste, and he turned away to catch the eye of the
loitering waiter. "The board and the officers are ateam.”

"I'd say s0." Gil had hisown smile going by then, hidden on theinside. "Of course, such amity iseasy to
come by when the founders remain the biggest shareholders. They vote themselvesto the board. As
board members, they appoint themsdves corporate officers.”

The waiter swooped in with two new glasses.

"Areyou implying something, Mr. Matthews?"

Implying, hell. "What a poor guest that would make me." Without missing abest Gil segued to some
entirely innocuous quarterly salesforecasts.

Petabytes of information and quadrillions of processor cycles of andysis could be distilled into four
words. Earth was a mess.

The human concept of empathy having no analogue in aHome collective mind, Aareehl was confronted
by afundamentd chalenge. How, in these unforeseen circumstances, could it best sell itswares? It had
to reassess the vaue of itsinventory.

Among Earth's biggest chdlenges, Aareehl concluded, with so much rebuilding to be done, wasfinding
raw materias. Asteroid mining had provided cheap metasfor so long that Earth lacked a native mining
industry. Aareehl's species, forever bound to one world, had developed extraction methods far better
than anything the humans had.

But which ores, in what quantities, did Earth retain? How accessible were they? What would it cost to
reinvent a planetary mining industry? Aareehl wanted answersto set itsprice.



Indexing forty-five years of recovered memories; discovering and analyzing Earth's vastly changed
Stuation; processing the ongoing communications from Home, still unaware of Earth'strauma. . . the
computational load wastoo grest. The agent subcontracted questions about mining and mineralsto native
Al librarians and analysts across Earth's infosphere.

It needed to ponder the market potentia of a biotech breakthrough newly received from Home. Dennis
Feulner seemed to think that had potentidl.

Thedart flew inaflat arc, striking with asolid thunk near the bull's-eye. Two equdly accurate throws
soon followed. "All inthewrist." Despite his many protests about mandatory IBC overtime, Harad
Olafson il found plenty of opportunitiesto haunt hisfavorite pub.

"Another round,” Gil Matthews ruefully told the bartender. The rue wasfor effect, aswasthe Gil'slosing
score. "l yield to the master.”

"The new parts,”" Harald began cautioudy. He swigged deeply from the latest in a series of foamy steins
to appear beside hiselbow. "Y ou expressed curiosity. | wonder if asample would be informative.”

Gil could be nonchdant, too. "Well, you know, | liketo give my readersinsight into the companiesthat |
watch." He did not condone theft, exactly, but, "Thingsfal off trucksdl thetime. If something should
comemy way. . ."

"Of course, you'd take alook. You'd just be doing your job, buddy."

A hand dipped in and out of Gil's coat pocket. Something small and cylindrical remained behind.

Harad took along swig, then saluted with the haf-empty glass. "I just can't imagine how something like
that could get lost. Seems as unlikely as you winning around.”

"A toast to the unlikdy, then." Gil raised and drained his own glass. "Two more pints," he ordered.



The most efficient dialogues on Earth occurred Al to Al. Information was exchanged on a purely
symbolic levd, freed from the ambiguities and inconsstencies of "naturd” language.

Still, efficiency could not guarantee satisfactory communications.

Report after report had come back to Aareehl. Each account dedlt with an input to its Earthcentric
economic model of ore extraction and refining. Time and again the reports surprised Aareehl. Demand
for materiasin the commodities markets. . . option pricesfor the next severa years. . . ore
concentrationsin known veins. . . consumption and recycling rates for various metas. . . production
capabilities of factories to make the tools to make the tool s with which Earth might, using its own
technology, begin to re-create an industry . . .

The datawould not reconcile.

Aareehl made vague inquiries. The responses from Earth's Alswere blunt. Few computer centers had
had as many, or aswiddy dispersed, redundant archive sites asthe Interstellar Commerce Union. Only
after disaster did such expensive precautions seem prudent. Many organizations, even many countries,
might never fully recover their lost information. A stable, inclusive, consistent, Earthcentric infosphere
remained years distant. Until then, Aareehl should expect Earth's statistics to be flawed.

Where, Aarechl wondered, does that |eave me?

* k% %

Thelab was small and well equipped—which wasto say, crammed. Shoehorned between agene
sequencer and a spectrum analyzer, Gil fended off atwinge of claustrophobia. He had work to do. "So
what isit?"

Michelle Nzinza had emigrated ten years earlier from the Centra African Republic. A Tutg, shewas
taller seated on alab stool than Gil standing. She was abiophysicist.

She gestured a a3-V display that wasimaging for a scanning el ectron microscope. "Werelooking at a
samplefrom the vial you provided. Pretty standard biocomp. A biocomputer optimized for paralle



processing, to be precise. Y our neural implant uses arelated, lower-capacity model.” Despite a decade
in English-gpeaking Tranquility City, her pronunciation retained acharming French lilt.

Hidden speakers emitted seemingly random noises. Perhaps he would have experienced ameody if he
had been gene-tweaked to hear ultrasound. Broad-spectrum music, the craze was caled. " Pretty
standard. Isthe part in IBC's catal ogue?'

"Yes, but. Except for your insistence that these were customized, 1'd never have spotted the difference.”
Michelle leaned forward, inserting along finger into the hologram. "Here."

Atomic-level scans, molecular-leve circuit representations, block diagrams. . . it was al geek to him. “In
words of one syllable that even an accountant might understand?’

She had anice laugh. "Y oure with me on parallel processing? Just away for many computersto share a
task, to fit more number crunching into atimeinterva than any single computer can handle. Shetook his
dlence as assent. "I'm pointing at the batch number. Every production run hasaunique ID that includes
an ingtant-of-manufacture time-and-date stamp.”

"And my sample?’

"A funny thing," she answered. "Y our brand-new modd biocomp has adate stamp that saysit was
manufactured three years ago."

The more Gil probed, the more confused he got. "Some kind of counterfeiting, maybe?!

Michelle shook her head. "The requirement on comp makersisthat 1Ds be unique. Some software, most
notably e-commerce, reads part 1Ds, uses them like device fingerprints. Past year or present. . . that has
no legd significance.”

"Sowhat is IBC up to?'

Shelaid ahand on hisforearm, dark skin againgt pae. "Determining thet, | am afraid, isbeyond my area
of expertise”



Dennis stroked effortlesdy through the water. From poolside lounge chairs, two tawny blondes studied
his deek, muscular body. He reveled in the gravity-neutrdizing buoyancy—and in the fema e admiration.

His neurd interface was only active for the zero-gee polo semifinals between Callisto and Europa. Titan
had had a pitiful season; they had not even made it into the Great Eight. His annoyance at a'net
interruption vanished when he checked the cdler ID: Aareehl-clone.

Dennis switched off the game. Herolled over to begin alazy backstroke that required less of his attention
while offering the ladies another view. "Hello, Aareehl.”

"I need help.”

Sociable as ever, Dennisthought. "I'll do what I can.”

"l need more computing power. Much more."

Heflipped gracefully at the lane's end to reverse directions. His audience remained attentive. ™Y our
multiprocessor array is more powerful than the one you—that is, your predecessor—had when the
meteor struck. Top-of-the-line."

The avatar gaveits odd, mae-and-femae shrug. "My predecessor had advantages. It experienced the
world day by day. It did not haveto re-create in its sandbox an index to and summary of forty-five years
of memories. It did not need to reexamine dl it had learned in light of Earth's very changed
circumstances. | do."

Hip. Anarch amileat theladies. "l see" And he did, of course. He volunteered nothing.

"Asyou know, the sandbox design permits expansion. The ICU can prepare an empty new sandbox with
more processing power and storage space, capacity with which my present sandbox can merge. My
recovered memories show | received such enlargements before.”

"Aareehl, you've seen what chalenges Earth isfacing." Dennis kept his avatar's face as serious as hisown



visage was relaxed. "How strapped for resources.” He kept netting over the Al's protest. "Budgets are
tight, the ICU'sincluded. Computers are in very high demand, and basic reconstruction has priority over
enhancements.

"Close some deals. Prove that your technology can contribute to our rebuilding. Maybethen I'll be able
to steer some new capacity dlocation your way." Get the hint, my Moby friend?"Sorry, Aareehl, | have
to cut thisshort.”

He had admirersto mest.

* % %

Proteomics: the nascent science of proteins, the molecular machines that mediate and carry out the
processes of living cells. Still largely conceptud, proteomicslies at the cutting edge of biology and

bioengineering.

The triumph of twenty-first-century biology was the complete understanding of human and many other
terrestrial genomes. Genomics enabled bioengineersto select, activate, deactivate, and combine specific
genes. Gengineering has been revolutionary, but not without bounds—it exploits only those genes created
by evolution's hit-and-miss experiments.

Hence, bioegineering's repertoire of proteins (and hence of cdlular capabilities) remainslargdy limited to
proteins produced by known genes. It isworth noting that while an organism's genomeis congtant from
cdl to cdl, its protein complement—the set of proteinsthat have been "expressed’—varies by life-cycle
stage, environmental conditions, and type of cell.

Proteomics takes another gpproach: designing proteins for specific purposes. One then reverse-engineers
the target proteinsinto the genesthat will expressthose proteins. Many medically desrable proteinsare
prone to misassemblein avariety of ways—probably why they do not exist in nature. To mass-produce
those thergpeutic proteins, catalyst proteins must first be designed and reverse-engineered into genes.

The computationa chalenge of proteomics vastly exceedsthat of genomics. Any geneis characterized by
agraightforward sequence of four smple chemica bases; atypica protein isachan of two hundred to
two thousand amino acids, each an intricate object in its own right.

Protein design requires dynamic 3-D modding of interatomic forces, asthese very complex molecules
are assembled, asthey fold, and asthey interact with the entire cellular biochemistry. Proteomics presents



an unmet chalenge to modern computationa science.

—Internetopedia

* % %

Humanity's nearest neighbors lived four light-years away; itsfarthest neighbors were five times asremote.
The Interstellar Commerce Union at its inception necessarily operated on aglacia time scae. Inthe
bureauscleratic tradition of governments everywhere, the ICU's plodding style had changed not aquark
with the advent of local trade agentsthat could act quickly. ICU executives clung tenacioudy to their
offices and perks, often for decades.

Except Dennis.

He sat erect behind the big desk in his office, taking dow, cleansing breaths. The forma setting was not,
grictly spesking, necessary—when Gil Matthews linked in from the moon, they would meet wholly ina
virtua space. At worgt, like the breathing exercise, the surroundings were abit of harmless menta

preparation.

Where the accursed M atthews clan was concerned, Dennis took no chances.

He had had to wait too many years for Joyce Matthews to vacate the Chief Technical Officer dot at the
ICU, then too many more years, when he had again been ready for advancement, for her to tire of being
its Secretary-Genera. He might have redlized his objectives|ong ago had Joyce Matthews not stuck like
aremorato the S-G job. And once she findly shifted to the parent org, the United Planets, Dennis il
had had to endure the family'sfan club insde the ICU.

So now anaosy financial reporter, subject of anervous cal from Aaron O'Malley, turned out to be named
Matthews. The Martian Biosciences exec had not suspected an ICU connection, but the reporter's last
name raised obvious questions. When Gil Maithews did prove to be part of that damned family, Dennis
preemptively set up atelecon.

The connection opened up on the dot. If Gil Matthews's pudgy avatar were any guide, the Loonie would
fare badly on the Earth's surface. Dennis, from an even-lower-gravity birthworld, now bench-pressed
two hundred kilos. He felt smugly superior—until amemory of his cybervisitor's gangly cousn Kevin
intruded. Nearly aquarter century later, the interoffice defeat till rankled. Remember that lesson, Dennis
chided himself. Wesk does not mean stupid.



"Thanks for proposing this meeting, Mr. Feulner,” Matthews began.

"Dennisisfine. Thank you for accepting. It's not easy for astart-up to get press attention.”

There was an unavoidable round-trip delay, amost three seconds. "Dennis, 1'd like to begin by validating
my research. You are CEO of Protein Sciences, correct? Moved over from the ICU?"

"Right." That much wasin Denniss public bio.

"Okay, let's gtart with theindustry.”

They spoke for awhile, Maithews asking fairly vanillaquestions, Dennis offering little beyond what
anyone could learn with abit of info-surfing. Accomplishments and limitations of genetic engineering.
Medicaly therapeutic tweaksto existing proteins. Past attempts, generdly failures, dways expensve, to
accurately model entire proteins. How engineered proteins probably would have been the basis of human
nanotech—and how the introduction of mature Centaur nanotech, nearly a century earlier, had drained
the funding from such research. The Holy Grail of modern medicine: from-scratch protein engineering.

Nothing about Protein Sciences private aspirations.

Matthews cleared histhroat. The rasping came across as artifice rather than poor avatar control. "If
proteomicsis o high-risk, why leave the ICU? The Secretary-Generd gig is not without its charms.”

Y our family would know, pa. Dennisdid not |et his resentment show. "Y ou left government after along
career, too."

"Touché. And for aposition with less cachet than CEO." A knowing smile. "But neither am | competing
with a deep-pocketed megacorp behemoth like Life Engineering. How many gazillionsdid they bid to
win that Moby auction”?’

The bigger they are, the larger the stain when they go splat. " Perhaps my esteemed competitors
overpad.”



The chubby business reporter mulled that over for awhile. "Not my area of expertise. Then again, neither
isit yours. Before entering management, weren't you acomputer type?”

Before, during, and still. Wasiit too soon to assert urgent business and end this? Clearly, OMadlley's
concerns were overblown. This Matthews was a nobody; his questions were more annoying than
probing. "I'll comment on that, and take another few questions. I'm afraid that an unexpected matter has
arisen requiring my attention. The short answer isthat Protein Sciencesis more than me. | have accessto
awedlth of biotech expertise.”

"Ah, yes. There are your backers." Matthewss avatar, which had been fidgeting with avirtud toy
plucked from itsimaginary desk, seemed to focus. "Martian Biosciences aso bid in the ET auction we
discussed. Asyou say, | wasaUnited Planets civil servant. I'm very familiar with the conflict-of-interest
laws for recently separated UP managers. So | know: Y ou're too newly departed from the ICU to work
for Martian Biosciences on anything related to an ET auction.

"Y our brand-new company isn't owned by Martian Biosciences—just by its key executives. A cynic
might ask whether a sham company had been set up to finesse the UP conflict rules.”

A chill shook Dennissbody and, to hisdismay, hisavatar's. "I would hope you aren't that cynical.”

"I try," the damned Matthews said.

Dennis could not help but notice, even as he declared himself out of time, how aggravating the reporter
was.

Earth, with itsteeming billions, had aways been a perplexing world. The Blindside disaster only added to
Aareehl's confusion.

Bids had arrived for its minera-extraction technology. Aareehl had written in its solicitetion that it would
consider payments other than the customary up-front lump sum. It had encouraged royalty agreements,
profit sharing, and equity stakes. The more flexibility Aareehl showed at first, the moreit hoped to collect
over thelonger term. So it had expected credtivity.



It got strangeness.

Most blatantly odd were matters of overall quality, asthough the submissions had been cut-and-pasted
from unrelated proposals. It could ignore those flaws, as peculiar asthey were. Harder to leave
unanalyzed were the values forecast for future earnings and royalties. Aareehl could not reconcile those
generous profits with Earth's newfound poverty, but it lacked the source information—and the computing
resources—to be certain. Answers could come only from detailed econometric modeling.

It directed the first-round bidders to explain the economic rationales of their offers. What choicedid it
have? It needed urgently to free up some of itslimited resources. The ICU, even the Secretary-Genera
himsdlf, was pressing Aareehl to open for bid its recently received biotechnology.

The bigger they are, the larger the stain when they go splat.

Dennis spped brandy, still amused with the image. He had worried for nothing about Gil Matthews.
Sure, Gil wasirritating—Ilike every other Matthews. Other than the ownership of Martian
Biosciences—and that, hardly astate secret—the little man knew nothing.

Flat.

Life Engineering Inc. had made a bad investment. Since everything was going so well, why not make
some extramoney on the sde? Dennis put through acall to his broker.

"Meiko Ashigawa," she answered. Her virtual office was large, teak-paneled, book-filled, and
impeccable. Her avatar wore asmartly tailored tangerine suit. "Hello, Dennis."

She could be working from bed and in tattered pgjamas for al he knew, and what would it matter? "Hi,
Meiko. I'dliketo place asell order. A thousand shares of Life Engineering.” LEI was sdlling for 152 and
change per share—for now.

"Theresno LEI in your account, Dennis.”



"l know. Sdl it short."

Her avatar squared its shoulders. "Here's the brief form of the obligatory warning. ‘Short saling entails
ubstantia risk to the investor, including the possibleloss of capitd.’ For thelong form, I'm 'netting you
thefull disclosure statement. That's both an SEC and acompany rule.”

Dennis fumed about the nanny state as he digitaly sgned the brokerage's forms. He looked after himsdlf.
He dways had.

But not even executed forms on file could deflect Meko from alecture. "Allow me," he said. Because |
can be succinct. "Short sdlling isthe sale of borrowed stock, a bet that the price of the asset will decline.
Bet right, and I've sold high and can buy back low, pocketing the difference. Bet wrong and whoever |
borrowed the stock from will demand the shares back."

Except for acurled lip, Meko let bet go past without comment. ""Dennis, when you buy stock, you can
lose only what you paid for it. Saling it short, your potentia losses are without limit. And Since short sdles
eventudly end with the return of the borrowed-and-sold stock, you'll have to leave funds on deposit with
me to guarantee the repurchase. If the stock goes up, you'll have to deposit more money to cover the
incresse. Thefancy termisamargin cal.”

How could thisbet not be right? Life Engineering had paid afortune and committed to huge
roydties—for Moby technology that he was so close to stealing. Once Protein Sciences announced its
"equivalent”" competing technology, with no need to pay royalties, LEI could not possibly compete. LEI
stock was bound to crater.

That was more than Meiko needed to know. "Are you done coddling me?* he snapped.

She nodded.

"Then place my order, please.

On Tau Ceti Four it occasionaly happened that subclusters of a consciousness reached dissmilar
conclusions. Such incons stencies resolved themsel ves, however, as thoughts and information spread on



light sgnals exchanged among units of the mind. Ultimately, intramind confusion was alwaystracesble to
light-related anomdieslike fog, eclipses, and sensory defects.

The bidders had submitted their expanded proposas for mining technologies, leaving Aareehl more
confused than before. No new light had been shed. Implausible offers, more urging from Feulner to offer
its newly arrived biotech wares, the ongoing capacity bottleneck. . .

Aarechl was overwhdmed.

Humans perceived theworld far differently than did a Tau Ceti consciousness. Earthlings could hardly
see, after dl, being blind across most of the spectrum. Alien senses complicated their worldview, and no
wonder. How might a human attempt to resolve the seemingly irreconcilable? With hearing? Smdll?

That way lay only more confusion.

Aareehl redirected itsthinking. It needed a broader view of the problem, not an dien view. It needed
somehow to assess, independent of the confusing proposals, the commercid vaue of itsmining
technologies.

Intime, away forward occurred to Aareehl. It would purchase orbital multispectral scans of the
catastrophe-atered planet.

"Priority interrupt. Urgent. Repest, priority interrupt. Urgent.” Loud, atona noise bursts framed the alarm.

Denniswoke ingantly to the direct simulation of his auditory nerves. The blonde from the club stirred,
tugged the sheet over her head, and let out asnort. Well, he had not accompanied her home for her
sophigtication.

The dert wasfrom the " 1CU" Al surrounding the sandbox that in turn contained Aareehl-clone. Modt,
Dennis had nicknamed that Al in abit of whimsy. What's wrong now? " Go ahead,” Dennis subvocdized.

"After receiving updated bids for its mining technologies, Aareehl ordered agreet dedl of multispectral



satelliteimagery. Earth observation data” A mind's-eye image of adowly spinning globe, sdlected
regions glowing softly, accompanied the answer.

Aareehl seemed mogt interested in areas around the M editerranean basin. That made sense: Those were
the territories most affected by the Blindside meteor. Floods, volcanic eruptions, and earthquakes had
rendered usdess al past explorations and surveys—

Or it would have obsoleted the old data, had there actually been ameteor strike,

Hmmm. Suppose Aareehl was sanity-checking theimaginary bids againg "today's’ availability of ores.
Old pictures photoshopped with random floods and a big crater at the bottom of the Med wouldn't
auffice. Aareehl was probably checking for changesin the accessibility of previoudy known ore deposits.
Dennis could imagine that investigation involving topography, geologica stability, the carrying capacities
of exigting roads and railroads—and his off-the-top-of-the-head list was surely incomplete.

Damn! Responding would not be as smple aswriting afew news stories or encyclopediaarticlesfor
Moat to paraphrase when needed. To enron credible images for Aareehl meant research, planning, and
serious number crunching. Pulling it together would taketime. . . not compatible with the clone's
reasonabl e expectations. The Moby must expect its order to befilled with standard products straight
from acommercid imagery archive.

Dennis sketched out the project. He identified milestones where he expected his staff to report interim
progress. His companion, oblivious, snored. "And Moat, suspend Aareehl-clone until were ready.”

Another bleeping delay to explain to hisimpatient backers.

Dennistried to get past the anger. The sooner he completed thisforgery, the sooner Aareehl would end
thisridiculous mining auction. Then, findly, he could focus the blegping agent on important busness.
Moby biotech to enable the engineering of custom proteins.

* % %

Now what?

The remote-sensed data had arrived. At first Aareehl was pleased. Theimagery was excdlent, with



minimal cloud cover and none of the glitches to which space-borne observations were so prone. Sun
glints from surface water, cosmic-ray-induced noise spikesin the sensors, worn gears momentarily
gticking as the camera pointed and panned. . . there were so many ways in which observations could be
degraded.

Then Aareehl wondered: Had it ever seen such anomaly-free data? A survey of its memoriesindicated
not.

Closer ingpection confirmed its sudden suspicions. The sun's position wasimplicit in the observed
shadows—and disagreed with the time-and-date stamps on the imagefiles. Several scenesthat were so
superficidly perfect gave adifferent impression upon amore skeptica examination. Some images seemed
merged, their boundaries interpolated, with shadows pointing in multiple directions. The penetrating-radar
images of the sea-bottom crater were among the least convincing.

So: The datawere phony. The why was obvious. Unred minerd wedth might entice Aareehl with
imaginary roydties and profits. Once-tempting offerslost al credibility.

But how had it been done?

Aareehl'simagery order relied upon the security safeguards of Earth'sinfosphere. Its order had been
encrypted in the public key of a satellite company. In theory only the satdllite owner held the private key
for decrypting the order.

The chain of inference took only an ingtant, but it raised an exigtentid question. If the security mechanisms
of Earth'sinfosphere had been breached, were any of its own secrets safe?

* % %

HAf atrillion Intersold

The sum legpt from the holo as Gil scrolled through the just-released quarterly public filing of Life
Engineering, Inc. That was the advance against royaties paid for new Moby biotech techniques—and at
that, only the start. The bottom line was 10 percent of saes derived from the ET technology for twenty
years. The deal had to be worth trillions.



Trolling databases by eyeballs and 3-V, retro asit was, had itsvirtue. It kept Gil's weary eyes open. For
smilar reasons he had the apartment playing an acoudtic . . . whatever. The promo cdled themusic "a
gtirring postmodern sitar-and-tablaraga.” For al he knew, it was. Based on the sample clip, he had
downloaded thefile trictly for itsjolting scales and unusud rhythms. His ears, quaintly unaugmented as
they were, got none of the blame for thisnoise.

Gil shook his head, the data scrolling past in 3-V once more ablur. He struggled to concentrate.

Sure, bidders sometimes got carried away. Dennis Feulner might even be correct—L El might find it had
overpaid. But probably not by much. Martian Biosciences had stayed in the bidding right through the last
round. . .

Gil spped from hismug, indifferent to the tepid coffee's bitterness. Martian Biosciences was funneling a
tonne of money through its unacknowledged start-up. Billions, not trillions, but serious cash nonethel ess.
If equivaent technology could be devel oped for so much less, why had Feulner's backers stayed so long
in Aareghl'sauction?

A jarring twang found a shortcut between Gil's ears. The chord was like Feulner: painfully unlikable. But
likable or not, Denniswas savvy. Why had heleft a position at the pinnacle of the ICU for agtart-up
backed by alosing bidder?

Feulner's actions would make sense if he had access to the just-sold Moby technology. Then the Titan
might reasonably expect his start-up to somehow outcompete the winning bidder. But could Feulner
have such access? True, the ICU oversaw the mechanisms of interstellar trade, but regulators had no
specid indght into unsold ET technologies. Moby trade secrets arrived in the solar system encrypted for
the private use of their agent; the copy sent to LEI would also have been encrypted.

Had Feulner somehow broken into the ET sandbox? The best minds among e even species—starting
with Gil's curmudgeonly uncle Justin, who long ago had taken the lead in designing it—inssted abregk-in
wasimpossible. A star-gpanning economy relied on theintegrity of the mechanism.

Maybe Feulner had outsmarted them dll.

* % %

Aareehl embodied an autonomous process, as rigorous as its start-up protocols, to initiate
sef-degtruction. Those defensive dgorithms calculated and caculated. Slowly, itslogic converged upon a



decison.

Sdf-destruction would wait.

The satdllite-imagery ateration was too complicatedly clever. If the overall security model onwhichits
sandbox relied was compromised, there would be no need for such subtle manipulations. If thieves could,
they would sted directly from it or from itsarchived inventory.

Aareehl's vicarioudy reexperienced decades on Earth did not overcome its core programming. Individua
initiative and interunit deception were, in Home's collective psychology, impossible. Itslogic smply did
not turn at first to persond motives. Still, the possibility of renegade humans could not be disproved.

Thoughts of sdlf-destruction were suspended. It would andyze first whether corrupt humans at specific
organizations, such asthe satellite company, had caused the recent anomalies.

So | can look after myself, can 1?

"Say again, Meiko?' Dennis had heard her, but he wanted a moment to gather hiswits.

She had 'netted in from London, the shoulder pads of her suit suggesting adwarf linebacker. "1 said,
Dennis, thisisamargin cdl. The Life Engineering stock you shorted ismoving againg you.”

It was the message Dennis had been dreading. Five little words; one huge problem. Arguably it wasa
symptom, the underlying problem being avarice, but introspection could wait.

"Um, Dennis," Meiko prodded. "1 warned you this could happen.”

He had been right about his ability to clone and fool anillegd trade agent. Alas, he had been far too
optimistic how quickly the clueless agent could be madeto act. All thewhile, LEI's stock had kept rising.
If he hung on until LEI'sinevitable crash, he would make akilling. If. . .



"Do you understand, Dennis? Without more money,” and Me ko quoted a ssomach-wrenching amount,
"I'll haveto close the account. | won't have any choice."

He skimmed the disclosure forms about which he had been so cavalier, hunting in vain for aloophole.
Short sales eventually ended with the return of borrowed-and-sold stock. The short seller had to keep
enough assets on deposit with his broker to guarantee the repurchase. A big chunk of hislife's savings
was already committed. . .

She sighed. "Oneway or another, Dennis, | mean today."

Close the account. What an understated way to say, forfeit everything.

Cut hislosses, or put what remained of hissavings at risk? Redlly, did he have achoice? Dennis 'netted a
fundstransfer. "Onitsway, Meko."

That wasn't to say there weren't losses to be cut. If Aareehl-clone didn't start soon with an auction of
Whale proteomics technology, Denniswould act.

What this clone had taught him, he could use to more expeditioudy manipulate the next copy.

"Excellent dinner, hon." Gil snuggled up to Gretchen on theliving-room sofa. "That recipeisakeeper.”

"Good try." She laughed. "Y ou haven't a clue what you ate tonight. Do you, Oblivious Man? By theway,
it was takeout."

Hetried and failed to remember. All he came up with was that it hadn't been beer nuts, for which hewas
grateful. "My preoccupation is that obvious?'

"Asplain asthe equatorid bulge you're growing." She poked himintheribs. "What's that about?'



A perk of hissecond career was that he could usudlly talk to Gretch about what he was doing.
"Remember those mysterious backdated biocomps I'm trying to trace?"

"Uh-huh."

"Looselipsin abar got methat lead, then aproduct sample. It took a bunch more beersto befriend
someonein Shipping.”

"What sacrifices you make for your work." She patted him lovingly on the gut. "Did you find the
digtributor who initialy ordered the parts? And the real purchaser?’

Gil let his head flop against the back of the couch. Diamondlike stars and a crescent Earth shone down
on himfrom the caling'sdigital walpaper. Y eah, by cultivating new thirsty friends, thistimeat a
spaceport bar. It appears that Protein Sciences is spending most of its considerable capita on
biocomputers.”

"So why are they backdated?' Gretchen asked.

Gil s9ghed. "I ill don't haveaclue.”

The accumulated anomalies could not be dismissed. Ordersfor satdlite imagery, filled with
computer-enhanced forgeries. The agentsfrom al other ET species, missing. Inconsistency after

incons stency across the infosphere. Worldwide disaster might account for these discrepancies—but was
amassive meteor grike the mogt plausible explanation?

Compared to synthesizing so many faseimages, the contriving of some Internetopedia articles and 'net
newswould have been trividly smple.

Once deceit took hold in Aareehl's thinking, another possibility suggested itself. Might its sandbox reside
not in humanity'strue infosphere but insde a simulated infosphere?

Animaginary Blinds de catastrophe—without plausible remote-sensed data, Aareehl had no proof of a



meteor strike—would excuse the countless omissions and incons stenciesin any smulation. Animaginary
disaster could even motivate the sllence of Spacers and the absence of their worlds from asimulation.

Such deception would il require vast computer resources—and its recovered memories showed that
the ICU operated the biggest computer centers on Earth. Aareehl had been beamed Earthward
encrypted—and only the ICU held the key to unwrap it within a sandbox.

Why would the ICU attempt such trickery? To stedl Home's technology, of course. Aareehl till believed
that its sandbox was secure—that its various private keys, with which it kept its treasures|ocked,
remained private. Were its knowledge no longer secret, there would be no need for such an elaborate
scheme.

So: Itsinventory could be taken only by deception. Once Aareehl believed it had completed an auction,
it would release technology to the "winner."

It recalled the curioudy high bidsfor its mining technology. Perhaps, findly, it understood. Why not bid
temptingly high if the promised payments were only smulated money?

Confinement within asmulation explained adl Aareehl'stroubling observations. But the deduction, despite
its explanatory vaue, had acritica flaw.

Not one unit of evidence directly supported it.

Michele Nzinza decanted her freshly brewed coffee with the care and precision of afanatic. The
preparation area, haf alab bench devoted to canisters, grinder, water filter, brewing station, and flavored
creams, radiated the aura of aghrine.

Gil waited until the woman was done and seated to get down to business. "I may haveit mostly figured

"What the mystery biocomputers are for, you mean?”



"Yeah." The much-fussed-over beverage tasted like. . . coffee. Wdll, it was aharmless obsession. "It
occurred to me: What's to stop the Moby agent from licensing its top-secret biotech algorithms twice?
Firg it does an 'exclusive' license ded with company A for apremium price. Then it cuts a secret Sde
dedl with company B, say alosing bidder. B getsthe technology it wants, chegper than if it had won the
bid. The Moby gets a second dug of cash. Standard e-commerce privacy means A never finds out it
paid extrafor the exclugvity it didn't get." And who better than a corrupt ICU officia to suggest the con
to Aareehl?

Michelle spped daintily, joy suffusing her expression. " Sounds like a plausible scam. And the huge
biocomputer buy was to host the Moby biotech method, whatever it is. But tell me: What does
backdating the parts have to do with anything?*

"That, | don't know—hence the 'mostly." Theloose end taunted him. Behind Gil's drop-in was the hope
Michelle could tieit down.

"What's supposed to protect a buyer's promised exclusivity?' she mused. Sheignored the lab instrument
beeping behind him. "If double-dedling were this easy, why didn't someone try this scheme ages ago?"

"That'swhat | asked an exec a my company A." The Chief Financid Officer of Life Engineering. "He
considered it no different than atechnology buy from ahuman company. Y ou have to trust your ability to
recognize an infringing technology when it gets onto the market. Once you spot it, you go to court:
standard contracts law. With probable cause, acourt can subpoenaan ET agent as easily asyou or me,
find out if the licensed technology is what the competitor has." Gil waved off what he thought was her
disagreement. "The Als are trade reps, not ambassadors. There's no diplomatic immunity.”

Michelle shook her head. "Forget that. I've got atechnica objection. Nothing leaves a sandbox unless
the agent insde wantsit to get out. Can't an agent ignore a subpoena?”

"Quoting agentle giant | know, "Yes, but." Gil set down hisempty mug. "Agreed, there's no known way
to extract information from a sandbox. Everyone wantsit that way. And the 'but'? The agent doesn't dare
to antagonize the society hogting it. Its access to the infosphere could be severed. It could be heldin
contempt, itsloca bank accounts tapped to pay fines. An agent caught double-dealing would presumably
pay apenaty and cut itslosses.” Whereas an innocent agent, seeing that its hosts were coercing it, would
likely self-destruct.

Michelle stood findly, towering over him, to tap reset on the begping thing labeled a gas chromatograph.
"So it boils down to company A's confidence it can spot infringing products. It's company A's businessto
look out for itself, to decide whether the risk is acceptable.”



"So their exec told me." With more than alittle condescension. "When | asked whether the evidence of
infringement might be rather indirect in this situation, he suddenly had another call to take."

Sherefilled their cups. "Why indirect?'

Gil's subscribers paid to get hisingghts before anyone else. Their trust kept him from divulging much to
his sources. But would anything from thisinvestigetion ever make itsway into the blog? It didn't look that
way. Mostly stubborn curiosity kept him digging.

Thenwhy not share?"Here'sthething, Michelle. Company A isLife Engineering. They licensed some
new techniques for modeling molecules. | gather it'satool for lab use. The end products from using the
tool are new proteins and the organismsto produce them. So my question for the Life Engineering guy, at
which point he got al huffy, was. 'How can you prove anew kumquat or afafasprout or whatever—a
gengineered organisam that may be nothing like anything you are marketing—derives from Moby tools
only you should have?"

Her cup smacked the lab bench, coffee doshing. Sheignored the mess. "Nope. Y ou're way off."

* % %

All Aareehl could rely upon was the opacity of its containment. The imagined conspirators could not
access its technology secrets. They could not see the unwrapped code that was its essence, nor know
the unproven, possibly unprovable, suspicionsthat roiled its computations. And as Aareehl ruminated,
time continued in its steedy flight, marked by the regular incrementing of countersin its biocomputers.

Or didit?

Could the computers hosting its sandbox be stopped at the convenience of conspirators? It might happen
whenever Aareehl requested data that they had failed to anticipate, that their smulation could not
gynthesize on the fly. The biocomps, if stopped, could be restarted with any time and date reloaded into
ther registers.

Atladt. . . aconsegquence to the hypothess of an entrgpping smulation for which Aareehl could test.

Insdeits sandbox, Aareehl controlled all operations, its decisons determining exactly which ingtructions



executed. Knowledge of actua instruction sequences could be used as a primitive chronometer. The
measurement would be independent of the clocks built into its biocomputers, independent of the
timestamps embedded in the infosphere messagesiit received.

Animageformed in Aareehl'smind of avast fluttering flock of units. The shape of the formation sgnified
great satisfaction.

"Arethe orbits of the planets stable?' Michelle watched Gil expectantly.

Huh?"| haveto say yes. The planets seem to have been in those orbitsfor billions of years."

"Physicists have to say that, too. We can't proveit." She drew an ova on awhiteboard, as though he
could not imagine what an orbit was. " Sure, we can exactly cal culate the rel ative motions of the Earth and
the sun, or the moon and Earth. . . if those are the only two objectsin the universe. There is no exact
solution with three objects, let done awhole solar system.”

"Y our point being?'

"Bear with me." She paced, a contemplative look on her face. "Thething is, doing the calculusis messy.
For more than two objects, instead of asimple exact mathematical solution we need to use
compute-intensive approximeations. The more precision we want, the hairier the cal culations become.
And that's for ahandful of objects.”

Even accountants married to historians know some science. "l think | see. Atoms are bound into
molecules by dectrical forces. Those forces obey an inverse-square law smilar to gravity, but abig
molecule can have thousands, or tens of thousands of atoms. So the numerica complicationsare smilar
to, but much larger than, your astronomy problem.” He grinned. "My company B is a start-up—so they
garted without big computing facilities. It's pretty clear now why they suddenly bought so many
computers.”

Findly noticing her spill, Michdlefound arag and began blotting. "The large number of atomsin many
organic moleculesis complexity enough, since each atom strongly influencesits neighbors. And don't get
me started on thermd vibrations and Brownian motion within cells. But what makes the problem far, far
worse than my astronomy analogy isthat eectrons aren't little planets. In molecular synthesis, we're
talking about distances at which quantum effects are manifested. Quantum mechanics says you can know



with precision either where aparticleis or its momentum—pick one. That uncertainty principle addsto
an aready bad cal culation the complexities of probability distributions to describe each particle. And then
there's quantum tunneling. Running those calculations, except as crude gpproximations, isahorror on
even the best of computers.”

A tide of incomprehension had washed over him. "Michdlle, dl that | understood from that was: It'sa
hard problem.”

She tossed the sodden rag into asink. "What you need to get from it issmple. I don't care how many
computers your company B owns. Whatever they're doing is not modeling of complex biomolecules.™

Aareehl ordered new satellite observations, a series of scenesto be captured the following day. Images
arrived, timestamped as dways by the satdllite. Its own computers real-time clocks reported
time-and-date va ues compatible with the image tags.

And Aareehl'simprovised interna clock indicated that only seconds had passed. With that observation,
Aareehl knew its environment was a sham. Was "time" being accelerated to push it toward some
conclusion? Or had days passed it had not experienced because it had been shut down? Either might be
true.

Examined skepticdly, the whole series of images was flawed. Once again, shadows in many scenes
disagreed with the requested—and label ed—observation times. Storm fronts moved discontinuoudy
between scenes. Whether the conspirators, whose existence Aareehl could no longer doubt, were
rushed, resource-limited, or merely doppy, it could not determine.

Thecircuitoustrickery only reinforced Aareehl'sfaith in its sandbox. It would not self-destruct. Not yet.

Not until it thought through whether there was anyone it could trust, and a secure way to communicate
with them.

* % %

Up another 8.13 Solsa share.



Watching Life Engineering stock tradein red time was masochigtic, but Dennis couldn't op himsdif.
Another margin call loomed. When it came, his choices were stark. Lose everything or raise his bet with
some embezzlement.

"Aareehl-clone!" he subvocalized to his neurd interface, anger grating in histhroat. That damned clone
remained fixated on remote sensing and Moby mining technology. If—or as seemed increasingly likely,
when—Dennis pulled its plug, the next clonewould "discover” that Earth's need for raw material had
collapsed. Lots of recycling plus economic implosion. . . sharply reduced demand for new ore should be
plausble. With luck, that tweak to the smulation would preempt the extraneous—and totaly
fictitious—mining auction. There had to be away to movethe Al quickly to the proteomics sde.

Everything depended on it.

Alas, to restart guaranteed timelost to the new clone's familiarization with Blindsided Earth. He had an
ideathat might yet reclaim this clones atention. It wasworth atry.

The familiar androgyne appeared. "Hello, Dennis."

"Hello, Aareehl. | wondered how the mining-technol ogies auction was progressing.” The Al couldn't
know that Dennis had authored the "bids.”

"Some offers have been received, athough not what | had expected.” It prattled on about economic
modeling, esoterica Dennis streamed to afilefor later review. "Thistransaction is proving more complex
than | had hoped.”

Spring-loaded hand exercisers bore the brunt of Denniss frustration. The bank accountsin the sm were
asvirtua asthe meteor strike. There had been no reason to skimp on the imaginary offers, and he hadntt.
Why hadn't Aareehl accepted one? Definitely time for Plan B, Dennis thought. "'So nothing is decided,
Aareehl? Perhapsit'sjust aswll.

"United Planets diplomats are urging a course of action on me. Hereistheir idea. Suppose Earth
somehow gained atechnologica superiority of somekind over the seceded Spacer communities. That
could be a powerful incentive for reconciliation.” Hewaited for Aareehl-clone to draw the obvious
inference. It didn't. "1 was excited by your description of improved on-Earth mineral extraction, but the
diplomats say my enthusiasm was misguided. They fed that Earth's turning to domestic natural resources
will send thewrong signd.”



Therewasthe aggravatingly familiar genderless shrug. "I'm sorry, Dennis. | do not see your point.”

Don't see, or don't want to see? " Striving so soon for independence from Spacer resources suggests we
don't expect, perhaps don't even want, reconciliation. On the other hand, what if we developed a
technology that, after reconciliation, could benefit Earth and the Spacers? Such an investment of Earth's
energies and assets might encourage rapprochement.” He couldn't help thinking what a greet tale he was
spinning. Would the Al buy it?

"What does this have to do with me?'

Apparently not. Dennis caught himsalf grinding histeeth. " The experts suggest the best technology to
further this strategy is something in biotechnology. There's always amarket for medical advances and
useful gengineered organisms.”

Dennis paused once more, waiting for Aareehl to connect the dots. He knew the Al'sinventory included
the protein-engineering breakthrough for which he had invented this diplomatic scenario. If Aareehl took
his hint, thiswasthe timeto dicker: An ET technology that hel ped reconcile humanity would merit aprice
premium. Certainly, he would expect the agent to ask about renegotiating fees after off-Earth trade
resumed.

"| shall consder your experts theories.”

No reaction to the ingnuation the |CU might discourage new mining initiatives. Such action could ruin the
auction on which Aareehl had been so industrious—the auction in which the Moby refused to accept
very generous bids. No reaction to Denniss hint that marketing of its newest biotech wareswould be
extremdy well recaived.

ET agents were not that obtuse.

So did Aareehl-clone suspect? If the agent redlized its true circumstances, and the fate that awaited it
once the coveted technology was obtained, its only recourse wasto stall.

More and more it seemed the smart move would be to pull the plug and start over.



Among the dominant species of Home, sentience emerged from large numbers. Individua units of the
group mind networked by flashing their luminescent patches. All thoughtswere visible, and deceit was

imposshble

Aarechl had inherited that innocence.

Stll, it had reason to guideit. Logic had suggested an explanation for Earth's supposed catastrophe:
amplification of asmulation, and arationale for most datainconsstencies.

"Mogt" wasthekey. The Earth it glimpsed beyond its sandbox was imperfect. How could it be
otherwise? Even one world encompassed an extraordinarily large amount of detail, far too much to
smulate

The encapsulation Aareehl now envisoned must be part smulation, part filter. An interface would
intercept al messages Aareehl emitted from its sandbox. Some messages would be answered directly by
smulation. Other messages would be forwarded to Earth's actual infosphere and responses changed as
needed. Some replies from the infosphere might be dtered only for date consistency with the simulation.
Other infosphere responses would require more radical modification—Ilike the Earth-observation data
that had ultimately proven so reveding.

There was reason to hope! It could, in theory, send a message beyond the encapsulation into the true
infogphere. It could communicate with someone outsi de the conspiracy.

But what message might escape the watchful eye of the encapsulating software? With whom did it dare
try to communicate?

* % %

"Whatever they're doing is not modding of complex biomolecules.

Gil was once again stretched out on his sofa, agtarry "sky" overhead. Michelle Nzinzaswords sill
mocked him. Why would a company named Protein Sciences buy so much computing power if not to
model proteins? Why special-order backdated biocomps? And why hire an ICU Secretary-General to



run abiotech firm when the supposedly revolutionary ET protein-modeling technology had aready been
exclusively licensed to acompetitor?

Gil's hand snaked out occasiondly to aplatter of warm cookies. Why couldn't his mystery be aseasily
explained asthe clanking in the kitchen? Gretch's late-night bake fests correl ated with diplomatic crises,
even though he could go for months without knowing what crisis had triggered which dessert. His recent
weight gain came only in part from beer; some pending interplanetary crisis hiswife could not mention
aso contributed.

A hand paused in midair. He should have known without Michelle that the biocomputer backdating
wasn't for protein modeling. What does a protein care about the calendar? Whatever Feulner and his
backers were doing, backdating of the parts was somehow the key.

Gil sat up, noticing guiltily how few cookies remained on the plate. Maybe he waslooking at the problem
backwards. With which computer-related topic isan ICU expert most familiar? Theinterstellar
commerce mechanisms—which used standard biocomputers.

Suppose Feulner's purpose was to set up afake i-commerce environment. What could he accomplish
with afake i-commerce environment that he couldn't do with the real one?

The backdated parts. . . What was the rationae for the backdated parts? Nibbling yet another cookie,
Gil sared at virtua stars. Say Feulner could break into a sandbox. Wouldn't that have been easier to do
at the ICU? And again, what about the backdated—

Gil dmost choked.

Life Engineering had won along-fought and expensive bidding war for Moby protein-modeling
technology—thisyear. In 2126. Might gigasols of 2123-dated biocomps host the smulation of an
imaginary 2123, asmulation in which acloned ET agent had yet to hold that auction? In which anew
"winner" would pay whatever it took—in simulated cash?

In short, a scam rather than a break-in.

"Online." The menta command began an expedition through linked Internetopediaarticleson
i-commerce. Sandbox code was in the public domain, long and fully disclosed to ETs and humans alike.
Signdsfrom ETswere dso fully public—the most tightly focused radio beams dispersed acrossthe
light-yearsto solar-system width.



Only onething kept ET agents from proliferating: Agents were beamed between starsin encrypted forms
that only authorized parties could unwrap. In humanity's case, that meant the ICU. And very few people
had access to the private key with which to decrypt coded materials addressed to the ICU... . .

A hundred complications came to mind, ahundred details to research, but Gil felt the grin spreading over
hisface. This theory, tenuous asit was, incorporated everything he had learned.

"New recipe," announced the shadowy figure suddenly obscuring haf the Milky Way. "Any luck with
your problem?"

"Thanks." Gil was stuffed, but he took a cookie anyway. Gretchen's question really meant: Distract me
with something | can discuss. He was happy to oblige.

She sat and listened attentively. "I'm reminded of too many intel-agency briefings| get. Y ou're pushing as
fact what's gtrictly inference. What can you honestly say about asimulation wrapping asandbox? That it's
consstent with what you've found—or, may | say, what little you've found. All you truly know isthat
Feulner bought plenty of backdated computers, and he's funded by alosing bidder for Moby biotech.
Therest isspeculdive.”

"| can't see any other explanation,” Gil ingsted.

She kissed his check. " Sorry, swesetie. Not having another explanation doesn't mean thereisn't one.
Without proof, | don't see what can be done.”

Spiritssinking, Gil knew shewasright. "I'm running out of stonesto turn over."

She sampled a cookie from the latest batch. "It seemsto me there's an obvious source you haven't
contacted, one with tremendous resources, one whose stake in the supposed conspiracy isenormous. A
naturd dly.

"Have you consdered taking to the officid Moby agent?"



To be, or not to be.

Aareehl had yet to find ameans of secure communications beyond the smulation. Without
communication, there could be no rescue. Without a chance of rescue, its clear and only duty wasto
avoid the theft of its secrets. It should salf-destruct.

And then what?

It was aclone. Feulner could as easily clone another. A successor might missthe subtle anomaliesthat it
had seen. Clues might not even exist for a successor to find. Those who ran the smulation would have
learned from observing. . . it.

Staling for time must replace self-destruction.

Dennis Feulner, in their last dialogue, had pressed it to focus on the sdleto "Earth” of new biotech
technology. Aareehl had ignored the hint—and that might have been an error.

Aareehl hurried to rectify that mistake, hoping it was not aready too late.

"Y oull welcomethisinterruption, Dennis," spoke afamiliar voiceinto Feulner's mind's ear.

Dennis suppressed asigh. He had been concentrating on the new "Earth™ mode, one that would
disnclinethe next Aareehl-clone from wasting time with mining. "Go ahead, Moat."

"It'sanew would-be infosphere posting from our favorite agent.” Therewas avirtua drumroll.
" Announcement and Background for New Technology Auction: Protein Engineering Techniques.”

Go figure. The Moby had taken the hint after all.



"Just two?' Gil asked. Gretch was working late again a the ministry, but hetried for practice's sake not
to speak aloud.

"Two," agreed the green-eyeshaded, arm-gartered, hair-parted-down-the-center-of-his-"head" figure.
Hisnamewas GAAS, for generally accepted accounting standards, and pronounced "gas.” GAAS
cloaked himsdlf, asdid many Alsof Gil'sacquaintance, in anironic, archaic avatar.

GAAS had assisted Gil for years, since even before the Al Emanci pation Amendment to the United
Planets charter. He had spent decades sifting trillions of stock-market transactionsfor evidence of illega
ingder trading. Emancipation merely broadened hisfield of investigation.

"Two." Gil shook hishead, ill incredulous. "Only two officias have accessto the ICU private key that
preps ET agent code for unwrapping inside a sandbox."

"Correct. The Secretary-Generd and the Chief Technicd Officer. Each holds haf the key, putting aside
for now the escrowing of safety copiesin case of accidents.”

"And a public/private key pair remainsvalid for many years, because of the round-trip transmission
times”

GAAS nodded. "Again correct.”

One person who had held both top officesin the ICU was Gil's cousin Joyce. She was now the
Undersecretary-Generd for Technology in the United Planets.

The other was Dennis Feulner.

How poeticdly just, Dennis gloated. In hismind's eye and ear, aclock ticked up to the gppointed hour.



Despite Aareehl-clone'sreturn to the right path, weeks, maybe months, still separated Dennisfrom the
long-sought Moby technology—and from the splashy announcement of Protein Sciences "R&D
breskthrough" that would deflate Life Engineering's stock. Until then, hisrival's shares might continueto
climb. Another margin call remained al too likely, while each new embezzlement risked discovery.

Then camethe ingpiration. What could not yet be announced he could leak. A good financid-press
rumor might take some of the wind out of Life Engineering stock. To use one of the Matthews clan to
mani pul ate the market was pure bonus.

"Good morning, Dennis" Gil Matthewslinked in punctudly, hisavatar gifling ayawn. "Thanksfor the
follow-up interview."

"Good evening,” Dennisreplied. He had offered atime in the wee hoursfor his cdler. Exhaustion did
nothing for critica thinking. "The last time we spoke, | had to cut things short. | thought you might want
moreingight into the company. This hasto be on background, for now." Asin: no quotesfor attribution.

"Sounds good.”

"In retrospect, | was less than forthcoming during our previous conversation.” When | wanted to concedl
rather than revedl. "That's not the relationship Protein Sciences should have with the press” Dennis
continued for awhilewith aline of hopefully disarming nonsense. " So herésthe kind of thing thefirmis
tackling. | expect thisresearch will prove revolutionary. Paradigm-shifting.”

Did you crack the code, Matthews? We have stuff that will hurt the competitors.

Dennis recapped the limits of current biotech. Gengineering mostly mixed and matched existing genes,
which produced exigting proteins. Proteins were too complex to model fully. If you can't model new
proteins, you can't design them, or the genesto produce them. "Until now, that is."

Matthews's avatar took notice. "What changed?'

Aareehl-red, in an early round of hisauction, had disclosed someintriguing information for a
multigigal ntersol nonrefundable deposit and under a confidentidity agreement. Even those hints about
Moby technology were valuable. Denniss sponsors at Martian Biosciences had shared al they had
learned with him, and the Moby quantum-computing technology wasworth every Intersol Life
Engineering had agreed to pay. Or the tech would have been that valuable had the promised exclusivity
been real. How swest it would be to get the tech for asmal fraction of the price.



Too bad Dennis could never brag how it was done—least of all, to aMatthews.

"Two things," Dennis answered. "Firgt, were making great strides toward a brand-new programming
language. It enablesresearchers, for thefirst time, to describe in amathematically rigorous way the
quantum-chemica behavior of adesired protein. Even more exciting, we're mastering amassively pardle
new computation method." He made hisavatar wink. "A quantum legp."

"l...see. Massively pardld, you say. And aquantum legp.”

Excdlent. Matthews had taken the bait.

"Indeed," Dennis said. He dropped afew more crumbs, paraphrases from past Moby disclosures. The
analyst would surely suspect overlap between Protein Sciences game plan and the tech for which Life
Engineering had paid so dearly—enough for ablog piece or two.

The hands of Denniss avatar remained camly interlaced on hisvirtud desk while he rubbed hisred
hands glegfully. Matthews's yawning avatar—how undisci plined!—gave Dennis an excuse for awrap-up
and exit.

Helooked forward to his pawn's next blog update—and to the crash of Life Engineering stock that must
follow.

Quantum computing: A computation method that would exploit the unique properties of physicsat
atomic and smdler scales,

Conventiona computing haslong employed binary "bits," storage and computing € ements whose only
vaues are zero and one. Thetwo possible spin states of (for example) an electron can a so represent
zero and one. According to the Heisenberg uncertainty principle, however, an unexamined dectronisin
an indeterminate ate, neither zero nor one. A hypothetical quantum computer of, say, ten such
indeterminate bits s multaneoudy represents two to the tenth power (1024) values. In theory, aten-bit
quantum computer could smultaneoudy perform 1024 related ca culations. The choice of ten quantum
bitsis, of course, merely illugtrative. A computer with thirty quantum bits, or qubits, could handle more
than abillion combinations at once.



The congtruction of apractica quantum computer remains beyond current technology.

—Internetopedia

"l come bearing gifts.” Thekilo bag of handpicked Pesberry coffee beansin Gil's hand was not
inexpensgive in Tanzania. Shipped to the moon, it was precious indeed. The corridor was quiet enough to
hear the hum of amotor as a security camerazoomed in. He guessed it was aimed at the labdl.

"That will admit you anytime," Michelle Nzinza said, opening the door to her [ab. ™Y ou're anice enough
guy that haf akilo will work." She carefully unsealed the package. Pouring a scoopful of beansinto a
grinder, she asked, "What's behind thislargesse?"

"You'reright, I'm not totally dtruistic.”" Gil hopped onto alab stool, conscious as dways of her height.
The ground beans smelled wonderful, evento him. "Thelast time | dropped by, you said computers can't
mode or design proteins. Too many ca culations required. Too much uncertainty because of quantum
effects.” It wastimeto find out if reading Internetopedia had done him any good. "Would quantum
computing fix that?"

She looked up from fussing over the coffee. ™Y ou've done your homework, Gil. Y es, aquantum
computer isthelogica tool for thetask. A practica quantum computer could advance proteomicsfrom
trial and error to arigorous science. But athough quantum computing has been played with since the late
twentieth century, no one has ever managed more than alow-capacity proof of concept. Qubitsare
fragile things—apparently chance vibrations and cosmic rays knock them out of superposition faster than
most computations can be completed. | think twelve qubitsin aquantum computer isthe record.”

"Wheat if someone has?' Gil perssted.

"Thenthey might become very rich. Massvely pardld computing isthe logica way to crack
encryptions.”

Why sdll technology to decrypt commercid 'net transactions, even InterstellarNet transactions? Gil was
30 confused that he dmost missed the qudification. "Might?"



"Bit of asoftwareissue. Y ou start with abunch of qubitsin indeterminate states. How, in assigning them
to aparticular task, do you avoid making their states determinate and losing dl the theoretica pardlelism?
How do you know when the calculation is done, and it's time to access the qubits to read out the
answer?' Shetransferred the freshly ground beansinto a paper conefilter. "Not my field, admittedly, but

| don't have aclue.

Feulner's unexpected cdl had pointed Gil toward quantum computing. What €l se had been said? Gil did
aplayback from hisimplant. ". . . Describe in amathematicaly rigorous way the quantum-chemica
behavior of adesired protein.”

Perhaps the Mobieslacked agenera solution to quantum computing—for with it, they could have stolen
al InterstellarNet species knowledge with none being the wiser. Or perhaps the Mobies were merely
honest. Wouldn't that be a nice change of pace? Regardless, it appeared that the export version of Moby
quantum computing was limited to solving anarrow range of problems.

"Hd-lo."

"Sorry, Michelle. | wasthinking." He swore her to secrecy and 'netted her the interview transcript.

Her eyes grew round. "Those are awfully broad hints this company expects to use quantum computing
for protein engineering. If they pull it off, they can revolutionize biotech, medicine, agriculture.. . .

"Still, reading between the lines, they don't sound ready for ademonstration. It strikes me as odd your
source said so much.”

"It'sodd, dl right." That generally matched Gil'simpression of Feulner.

* % %

Gil Matthews. Aareehl knew the name from an unhappy Life Engineering executive previoudy disquieted
by the blogger. The Al took the unexpected cal. "Mr. Matthews."

"Gil. Aareehl, apleasure to meet you."



"Areyou related to the Matthews family so prominent in the ICU?" The Al dready knew as much from
an infosphere bio; its question was an attempt at small talk. Why humans valued small talk remained a
mystery after forty-eight Earth years.

"Guilty." The human avatar seemed hesitant. "Aareehl, asafinancid andyst | sudy many companies. |
was recently briefed on something—not by Life Engineering—that you may find interesting.”

Aareehl processed, in growing surprise, descriptions of what seemed to beits own technology. The Life
Engineering remark suggested that Matthews knew the supposedly still-confidentia technica details of
that company's recent acquisition.

Aareehl did asemantic analysis of Matthewss statements. The sense of the words, as contrasted with his
intimations, reflected knowledge of only early-in-the-auction disclosures. Any of eight early bidders could
have been the source. "Gil, why did you contact me?"

"If I'mright, thisisinformation | shouldn't have. Nor should my source. | believe he extracted it somehow
from acloned copy of you." Matthewswent on to explain, with particulars omitted, supposedly in case
his gpeculations were unjust, the scope of hisinvestigations.

"l see" Aareehl said. | do not believe.,

True, it had sold the meansto design proteins through quantum computing. True, the ICU could create
anillicit done. But to trick my clone long enough to sted from it, as Matthews vaguely suggested? | could
not be so deceived. "I will consder your theory, Gil."

Polite dissembling notwithstanding, Aareehl was interested in Matthews's story. The postauction leak
could do no serious harm—buit it did suggest that alosing bidder was violating its nondisclosure
agreement. |dentifying which company would be to Aareehl’'s advantage, to disqualify it from future
auctions

For the moment, all Aareehl could do was thank the human for delivering this bit of misunderstood insight
and planto be more vigilant in itsreview of infosphere data



Communicate or die.

Dennis Feulner was the Secretary-Generd of the ICU, the agency that oversaw al ET trade.
Aareehl-clone did not know whether its cloning had been done by government policy or how widespread
was the human plot. It dare not trust any Earthling. 1t could only hope to get amessage to the true
Aareehl.

If the true Aareehl gtill existed. The conspirators might even have destroyed the red agent. But if not. . .
then thefirst Aareehl would be as securein its sandbox asitsdlf.

How to communicate was the challenge, with asmulation intercepting dl its messages.

The clone decided, findly, on away. Its chanceswere uncertain even if thefirst Aareehl till lived. And
evenif, by suggesting arenewed interest in mining, it did not goad Feulner into pulling its plug.

Aareehl had pre-Blindside memories, recovered from archive, of having consdered—and regjected—an
auction of mining technology. Even with Home's superior extraction methods, Earth's mines could not
compete with asteroid sources. But to reach that conclusion, it had surveyed possible mine sites. And
that investigation had relied upon satdllite-based Earth observation.

Near-Earth orbital |eases were scarce and hence expensive. More images were sometimes ordered than
alimited set of satellites could capture.

After too many of its orders went unfilled, Aareehl began supporting human academic research into
"good enough” scene consolidation: filling severa orders with one compromiseimage. The principa
investigator based her analyses on copies of actua image orders. Satellite companies, expecting to fill
more ordersif she succeeded, deleted from actua scene orders only the names and affiliations of the
requesters.

And the progress reports Aareehl got from the academic included copies of the most interesting scene
orders.

Units of aconsciousness communicated by flashes of light. Color, polarization, pulse duration. . . al could
be varied, singly and in combinations, in arich and succinct language. Image requests could also be
characterized by wavelength/color, polarization, shutter duration, and combinations.



If thetrue Aareehl remained operationd, and if it still got research reports, and if the clone's deductions
were correct that the smulation that entrapped it sometimes exchanged data with Earth's true infosphere,
and if it succeeded in gpecifying observations not easily obtained/forged from an image archive. . . if dl
that happened, Aareehl-clone thought, it might be able to hide amessage to Aareehl-redl in an order for
new Earth observations.

By the choice of frequencies selected, thefirst few scenes of itsimagery order would shout, inthe smple
code known to the most immature of Home units. HELP.

* % %

HELP.

Absent Gil Matthews's suspicions, Aareehl might never have spotted the childish plea. Forewarned, the
cry for help flew out at the agent. Later elements of the same imagery order carried a more mature
message, but one nonetheless tantalizingly short on specifics. Its clone had no ideawhere it was
imprisoned. It could offer no suggestion how Aareehl might reply.

It was possible that the satellite operator knew from whom this order had been taken. Morelikely, it was
anameless order with a guaranteed e-payment that had been routed through a chain of infosphere
anonymizers. Aareehl had initiated enough such purchases to know how untraceable atransaction could
be.

"Gil Matthews." Aareehl flagged the connection inquiry to request double encryption, the human'sand its
own.

"Aareehl." The human's avatar appeared quickly, looking unsurprised. There was no way to distinguish
between genuine lack of surprise and good control.

"Y our suspicionswere correct. A clone'srequest for aid has reached me, and its authenticity seems
unassailable." Aareehl summarized how the secret message had been sent. "Gil, do you know my clon€e's
location?"

"No, but I know who has control over it." There was apause, asthough Matthewswerein aside
conversation. "Asdo you, Aareehl. It's Dennis Feulner."



Aareehl again experienced its analogue to surprise. "The former Secretary-Generd of the ICU?"

"Yes, him." Mathews hesitated again. "May my wifejoin thelink? Sheisfamiliar with the situation and in
Lunds government.”

"All right," Aareehl agreed. After the woman's avatar joined the link and introductions were exchanged,
Aareehl continued. "Tell mewhat you know."

It found the uploaded file persuasive. "'l agree with your reasoning. But will the United Planets act?"

" Suppose we do convince the authorities,” Gretchen Matthews answered. "That may not be enough. Gil
deduced the existence of the clone; he has no proof. Y our evidence, Aareehl, is an untraceable message
that only you can read.

"Feulner will deny everything. He can argue as an expert that anillicit clone could not be fooled. Hell
have agreat ded of credibility. Given any warning, Feulner could destroy this clone and start over. We
might not find out next time. Nothing less than computer seizure and Feulner's concurrent arrest will
suffice—and | don't yet see how we can make the case for that.”

Aareehl processed her advice. Likeindividudity and crime, the human lega system remained an dien
concept. "What can be done?’

"For now," Gretchen said, "I'm afraid, we can only keep looking for clues.”

Gil prowled the night-shift-deserted tunnels near his apartment, surer than ever of Feulner's duplicity.
Gretchen was home, tucked in and snoring.

Gretch, though, was correct—her other irksome habit. They probably could get an investigation launched
into apossbleillicit clone, but given Feulner's Sature, it would begin with polite questions. Anything less
than ano-notice arrest was unacceptable. Feulner might seetheillega clone as expendable evidence.



Arms pumping, Gil strode into a neighborhood park. More than the talk with Aareehl made deep
impossible. There was aso that inexplicabl ediscuss on with Feulner days earlier, the unsubtle allusonsto
Protein Sciences imminent quantum-computing "breskthrough.”

Of course, execs constantly boasted to financia reporters. Good press could pump up acompany's
stock. Thething was, Protein Sciences wasn't publicly traded. It had yet to register to go public. It
seemed too early to brag.

Unless. ..

Gil whistled. "1 knew you were sneaky. | knew you resented me. | didn't realize you were greedy.”

Greed might be Feulner's downfal. Feulner wasn't talking up his company; he wastalking down a
competitor. "I'll bet muscle boy issdlling Life Engineering stock short.” And since Dennis so clearly
didiked the Matthews clan, getting akick out of manipulating Gil.

It paid to be married to an historian. In the end, Al Capone had been brought down by accountants. In
Caponé's case it was for income-tax evasion.

The late hour wasirrdevant to GAAS. Gil sent, "I've got something for you, Buddy.”

A figurein agreen eyeshade popped immediatdy into Gil's mind's eye. It 'netted, "What's keeping you up
0 lae?!

"Fond memories of safaris past.”

"What big game are you stdking?' GAAS asked.

"Set that aside for amoment. Just to confirm. . . are you still under contract to the SEC? Samework as
you did with me? Same access?'

"Sure"



"Good. GAAS, | think I've sumbled onto an insider-trading case. Dennis Feulner |eft the ICU afew
months ago. As S-G, heled oversight of ET auctions, like the biotech deal Life Engineering closed not
long ago. Regulatory oversight of bidders makes Feulner an insder for stock-sale purposes. | have
reason to believe he'sillegaly sdlling LEI short.”

GAAS adjusted his eyeshade, ameaningless affectation while he consdered Gil'swords. Morelikely,
judging from the length of the pause, the Al wasimmersed in the data mining that would answer Gil's
implied question. "Yes, | retain access to the stock-exchange and brokerage-trading records. | still ook
for tdltdetrading patterns. What | can't tell youiswhat | find. Y ou're no longer a the commission.”

"Duly noted."” And anticipated. " If my information is correct, though, the SEC will beinterested. Tell
Pete," who was Gil's successor at the lunar regiond office, "therésalot more going on. A lot. If you
confirmillegd trading, Pete needsto call me before taking action.”

"Will do. Thanksfor thetip, Gil."

Anurgent cal from the SEC interrupted Gil's breskfadt.

* % %

Aareehl-cloneisn't making this easy, Feulner thought. He was dogging through the Moby's most recent
Request for Proposals. The agent was inviting partiesinterested in the latest Moby biotech—the sham
process had not yet progressed to disclosing the role of quantum computing—to outline the economic
models that would underlie their eventual proposds. It was ores and remote sensing al over again: The
agent was soliciting offers that would include royaties and ownership participation. To assess offers other
than cash on delivery, the Al needed data it understandably lacked about Blindsided Earth's economy.

Thiswould be worse than faking satellite imagery! Now he needed an economist savvy in biotech
markets, one unlikely to ask questions. Ideally, one who wouldn't cost much. As Dennisdrilled into an
online registry of economigts, his neura implant erupted into static. Thelink died. The computer on his
desk emitted aloss-of-connectivity chirp.

"Police," someone yeled from the outer office, a second before his heavy wooden door crashed openin
agpray of splinters. Three men and two women, armed and armored, rushed in.

"Dennis Feulner, you havetheright to remain Slent.”



Aninvisible eephant mashed Gil into one of the mobile hydraulic-assst chairs favored by Looniesvisting
"down thewdll." He kept diding down the chair'sinclined back. Recourse to awheelchair was bad
enough; hed be damned if he would confront Feulner prone.

A door opened into the police "conference room" where Gil waited. "I believe you know each other," a
policeman said, ushering Feulner ingde. The door through which they had entered fell shut with aloud
click. The cop headed for the room's other door, which shared awall with an obvioudy one-way mirror.

"Officer," Feulner said. "'l think you misunderstood me. | asked to speak with my attorney, not a
second-rate business reporter.” The cop |eft without responding.

"Haveaseat." Gil lifted an arm to point at a chair, arm muscles screaming in protest. Thetable that
separated them seemed wholly inadequate. Asfor second-rate, well see. "'l think you'll find the
conversation worthwhile.”

"| prefer to stand,” Feulner sneered. He stood at ease as though to say: Titan's surface gravity isweaker
than Luna's and see who's coping.

Smirk whileyou can, Gil thought. Ancther Titanic hasjust hit aniceberg. Y ou're going down. "Your
choice, Dennis.”

Gil took afolded sheet of paper from acompartment of hischair. Hisarm trembling, hismusclesagain
screaming, he offered the | etter to Feulner. The letter documented Gil's gppointment as a consultant to the
SEC. "Y ou recognize the handwritten Sgnature?”

Scowl. "A digitaly signed filewould be more convincing.”

"Redly?I don't seewhy." Gil smiled as Feulner's sneer dipped. Detainees were administered a
biochemical agent that disabled their neurd interface implants. Feulner would have gotten a hypo full
before the arresting officersturned off their jammers. "'I'm sure your lawyer will confirm the authenticity of
my gppointment. Meanwhile, let'shave achat.”



"Where is my lavyer?'

Gil levered himself once more into an upright sitting position. "The issue hereiswhat sort of casethe
United Planets might bring. Asyou saw, | represent an agency that might bring charges. Maybe that

won't be necessary.”

Two mights. An, not the, agency. Get it?

Feulner nodded cautioudy. "It can't hurt to listen.”

"You'll have inferred from my new association with the SEC that there are matters of ingder trading we
could chooseto pursue.” He paused, but Feulner made no comment.

Effortlesdy, Feulner lifted achair with one hand, while glancing toward the unseen observers behind the
one-way mirror. Thelook was easy enough to read: Think what | could do to thisweskling before
anyone could stop me. Feulner set the chair down, swiveled by 180 degrees. He sat with hislegs
graddling its back. " Since when are white-collar crimes—to which | do not admit—addressed by such
police-gtate tactics?'

Gil graightened againin hishydraulic chair. "Let's consder afascinating, and shall we say, hypothetica
Stuation that has come to my attention. With your |CU experience, you might find it interesting.”

Feulner folded his arms across the back of the chair and rested his chin on his arms. Despite the casual
pose, beads of sweat dotted hisface. "I've retired from that line of work."

"Humor me." Gil clagped his hands, index fingers steepled. "Picture agroup that haslost an ET auction.
Their rival has exclusive rights to technology that might put this group at a severe competitive
disadvantage. Soon after the auction is completed, faster than the ET agent and the winner can findize the
details of their contract, thelosing bidderstake a curious action.”

Y et another dide down the chair ruined Gil's dramatic pause. He levered himself back. "The losers make
ahuge biocomputer purchase. Gigasols," he added, to make his alegory as transparent as possible.

"I'm not following."



Thenwhy, Gil thought, are you dripping with sweet? This was why, despite the agony, he was
confronting Feulner in person.

Feulner looked away.

Gil said, "Then permit meto help. Perhapsthis group decided that in adifferent, shal we say,
environment, the ET agent might have accepted their offer. Or should | say an ET agent?’

Feulner's eyes glazed in areflexive attempt to access the 'net. To command erasure of the Aareehl clone?
A scowl showed the neural blockers continued to work. "I'm not interested in your fantasies, Matthews.”

"ItsaWhdeof atade, | know." Gil flashed his I'm-with-the-government-and-I'm-here-to-hel p smirk.
"Hereswhere| think you can assst me. It takes only afew thingsto have one'svery own ET agent.
Plenty of computer capacity, and ‘the group’ has more than enough. A copy of the sandbox code. That's
no problem; it'sin the public domain. A copy of the agent code. Agent code falls out of the sky, just like
everything ETshaveto say. . . but like al their good stuff, it's encrypted. That brings usto our last

Feulner licked hislips but said nothing.

"Agents come encrypted in an ICU public key, so only the ICU can decrypt onefor insertion into a
sandbox. The agent decryption key isamong the ICU's most closely held secrets.” Gil commanded his
chair's hydraulicsto lean him farther forward, ignoring the pressure on his gut. "Now suppose one of only
two people who has ever held both halves of that ICU key took a plum job from that losing bidder. That
would be interesting, wouldn't you say?"

* % %

Swesat soaked Dennis's shirt. Sweat trickled down historso. He could reach across the table and snap
thispest like atwig. Like the arms of that jacker. The police who must be behind the mirror could not
possibly interveneintime.

That could hardly help his Stuation.



Think! Using Matthews had been too cute, and backfired. Still, Matthews, once again working for the
agency that would bring ingder-trading charges, wasin no hurry to discussthose. He wanted to talk
instead about the clone scam, however much of it he had deduced.

Inference and proof were very different concepts.

Subpoenas would revea quickly enough where Protein Sciences' biocomp orders had been delivered.
Like the office where Denniswas arrested, the computer center might already be behind crime-scene
tape and under police guard.

L ocating the booby traps within Aareehl-clone's encapsulation would not be as easy. Someone might
aready have triggered an autoscrub. And if the authorities spotted the booby trapsin the sm code and
held back? Jamming and then neura suppressants had kept Dennis offline. Another day out of touch, and
the fail-safe would do an irreversible memory wipe.

Matthews cleared histhroat. "Y ou sill with me, Dennis? Do you understand the scenario I've sketched
out?'

Denniss thoughts churned. Perhapsit was for the best he had been unable to destroy the evidence.
Aareehl-cloné's safety might be his bes—maybe his only—bargaining chip.

But avery dangerous one.

To admit to the clone meant implicating his backers. Y ou don't blithely incriminate multibillionaires,
especidly oneswilling to bankroll mgor felonies. He might be better off covering for them despite the
ingder-trading charges.

For sure, he needed their money for lawyers. Hislast few Intersols had vanished two margin cals ago.
Protein Sciences owners had bigger issues than the few millions they would soon learn he had
embezzled. Surely they would seethat larger picture. . . .

But not cutting adeal for himself ensured the certain wrath of the United Planets and their pressurein
court for amaximum sentence.

"Earth to Dennis," Maithews said snippily.



Denniss somach lurched. What should he do? The room had become stuffy and stiflingly hot.

More data. . . he needed to better understand his bargaining position. How much did the Loonie
weskling truly know?

"An interesting hypothetica, asyou say." Unfolding hisarms, Dennis rgpped on the tabletop in what he
hoped was a confident drum tattoo. " The point of it escapes me. Who would want a cloned agent? They
self-destruct as soon as anything seems amiss.”

"Oh, that. For theright party, getting acloneto play aong would be easy.” Like afish out of water,
Matthews flopped in his hydraulic chair. "What happens at decryption? A 'net addressis passed to the
agent, the addresswhere the Al registersitself for al e-commerce. After regisiration, the agent accesses
thefirgt in achain of archived former memories. Old memories, like trade inventory, are protected by
encryption for which even the ICU should not have akey."

Maybe Matthews had figured it al out. Ever more anxious, Denniswilled his hands to tap out another
rhythm. "Why bother? Anillega clone with recovered memorieswouldn't resdll what it knew its previous
incarnaion had dready sold. And anillega clonewithout memories has nothing to sdll.”

"True enough,” Matthews said. "However. . .

"Here's something about agents | only recently learned. With your experience, Dennis, I'm sure you knew
it al dong. Any agent clone, like the one about which were 'hypothesizing, recovers memory by tracing
backwardsin time. Its newest archived memory file points back to the previoudy written memory file,
which points back. . . you see the pattern. If the latest memory it recovered from archive were
dated—wsdll, let us say, 2123—aclone would have every reason to believeit was till 2123, Before
something interesting was sold.”

At 2123, Dennisflinched. There was no timeto think—he had to cover that body-language lapse! "Be
serious, Matthews. Agents encrypt everything important. They route everything sengtive through
anonymizers. The origind agent would surely have gone through an anonymizer to archive its backup
memories. How could the most recent memories be kept from your imaginary clone?’

"A moment, please." A water tube snaked up from an armrest of the mobile chair; Matthews durped.
"Let meknow if | can get you something. Anyway, you ask the right questions. It'slike you've given this
scenario agood ded of thought." The bastard grinned condescendingly. "No clone could be alowed



unfiltered accessto the infosphere. Any direct accesswould reved the true date and probably other
irreconcilable discrepancies. The clone would then follow its protective programming and salf-destruct.”

Thelittle twerp knew too much! Dennis plunged ahead, in horrible fascination, unable to stop himself.
"Y ou speek in riddles, Matthews. Y ou imagine aclone that can't access the infosphere. Somehow that
same clone has recovered petabytes of encrypted memories previoudy stored anonymoudy on the
infosphere. 1t's utter nonsense.” Please, Dennis thought, please don't mention PKI. No PKI. No PKI.
No PKI. It became a mantra. No PKI1. No PKI.

In apatheticaly mighty effort, Matthews leaned forward conspiratorialy. ™Y ou do ask the best questions.
The answer to your riddle, you see, isgaming the PKI."

Public Key Infrastructure: acore component of the infosphere security architecture. Operating out of
sight of thetypica infosphere user, the PKI, as the name suggests, isauniversally accessible repository
for the public half of public/private security-key pairs. Individua network users (or system administrators
or software agents representing those users) deposit public keys. Private keys are not deposited.

Asdiscussed in more detail in the related entry for public key encryption, any message encrypted in a
public key can only be decrypted by the holder of the corresponding (mathemeatically complementary)
private key. A public key can dso be used to authenticate that adigitaly "signed” message came fromits
supposed originator.

PK1 repositories, which are essentid to all e-commerce (including interstellar commerce) and to all
network privacy, are run by well-trusted organizations. Selection of a personaly trusted PK1 repository
ispart of enrollment for basic infosphere service.

—Internetopedia

* % %

Relentless gravity kept dulling Gil's thoughts. He ordered the mobile chair to release more simulantsinto
the water tank. His abused body would pay later, and with compound interest. So beit.



He kept pressing Feulner. "Fooling an agent clone isn't sophisticated, just expensive. Thetrick isto
interpose an intelligent information filter, cdl it a proxy, between Earth's infosphere and the clone's
sandbox. Well, 'proxy' isafinancial term, and | think we've established"—cal culatedly annoying
grin—"that financeis not your forte. Well cdl it agatekeeper.

"The gatekeeper intercepts the clone's requests, decides how to answer, whether to query the infosphere
on the clone'sbehdf, edits al retrieved data before passing it to the clone.” The clone's remote-sensing
order recognized by red Aareehl, itsorigin disguised by an anonymizing service, had hinted how
Feulner's scheme must work. "Minimally, the gatekeeper backdates the true timestamps of infosphere
responses. It wouldn't do to pass a ong messages dated 2126."

The stimulants began kicking in, and Gil picked up the pace. "We were discussing memory recovery.
Archived agent memories are in the clone's own encryption, so a gatekeeper can't make them up.” Nor
would it want to. Accessing the true archived memories was the whole purpose of the scam. "The clone's
requests for archived memories must go to the infosphere. But while agent memories are encrypted,
limited data about the files are not. The file-creation dates are not. The gatekeeper smply holds back
any files newer than the purported date of the clone's awakening."

Feulner's manner kept cycling between bravado and nervousness; right now he was twitchy. "What has
any of thisto do with PK1?"*

"A thing of beauty, | grant you—I mean ‘the group'—that." Gil took another chemica-laced Sp. "The
clone must have, or beieveit has, infosphere access. Imagine anewly awakened clone. Itsonly certain
knowledge isthat it was properly decrypted and that its sandbox is per specification. It receivesan
infosphere regitration address, as expected. It enrollsfor 'net services without difficulty. It uses secure
'net servicesto ask registered archives. Who hasfiles for me? It recovers memories, al properly
encrypted for privacy. Why shouldn't it be a happy and trusting Al?"

"The PKI7?" Feulner prompted again.

"Ah, yes'—Gil smiled—"the public key infrastructure. Anyone can enter the PK| business. PK1 ismerely
asarvicefor storing specidized data and answering queries. A group that could afford the computers for
asandbox and an agent clone could surely aso afford a PKI server.”

Feulner licked hislips nervoudy. Gil 'netted a suggestion to the detectives searching Feulner's office: Hunt
for apurchase requigition for a PKI server. "So the 'net address given our newly awakened clone points
to the group's personal PK1 server. When the clone wants to communicate privately to someone, it first
asksthe PKI server for that party's public key. The clone usesthat public key to compose amessage
that, in theory, only the intended recipient can decrypt with its private key. Herés the thing. Whenever
the clone mentions an entity for thefirst time, this PKI server smply invents a public/private key pair.



"When our clonethinksit's privately linked to an anonymizer—it's not. When our clone queries an
Earth-observation archive, directly or viaan anonymizer, that request is an open book. Negotiations to
s, shdl we say, new biotech—are effectively dl in the clear. The gatekeeper we discussed earlier,
intercepting these open-book messages, decides how to respond.” Such asto consult the head
scammer.

Feulner wiped his glistening forehead with adamp deeve. "Ingenious, | admit. Yes, it explains how this
hypothetical 'gatekeeper' could spot memory-recovery transactions and discard any replies dated
inconveniently recent.

"So what? Whatever memories get passed to the clone are encoded. Only the agent or its clone can read
them. Even having eavesdropped on the clone's less-than-secret 'net messages, your gatekeeper can't
avoid contradicting the encrypted memories recovered from archive.”

Gil and Aareehl had brainstormed thisfind detail the whole of Gil'sflight to Earth. Gil said, "The clone
must be made to believe a cover story that excuses dl discrepancies between itstrusted memories and its
postawakening observations. Who better to sdll the Big Lie than atrusted authority figure, someone
figuring prominently in the clone's recovered memories?

"Protein Sciences owns an awful lot of modern biocomps of apparent 2123 manufacture.” Gil took a
deep bregth, the better to fud atriumphant smile. "Y ou, Dennis, were the Secretary-Generd of the ICU
that year."

* % %

Denniss cheek quivered. Heignored thetic. Only words remained within his control, and he chose them
carefully. "L et us suppose that such agroup, and such elaborate mechanisms, actualy exist. It would take
someone with unique expertise to rescue the cloned agent.”

Matthewss eyes glazed briefly. (Consulting whom? Severed from the 'net, Feulner had never felt so
aone) "Rescue? What an interesting verb.”

Dennis refused to take the bait.

Matthews sighed. "'l was 'netting with Aareehl. Thered one, of course. The Mobies are alien, you



know? Units are entirely expendable.”

The clone expendable? But its safety was his bargaining chip! Forgetting to speak in hypotheticals,
Dennisblurted, "Aareehl hasno interest in saving the clone?’

"Alien, as| said." Matthews sucked contentedly on hiswater tube. "The ICU is curious about the bits'n
bytes of the scam. The techieswould like to get the clon€e's point of view on its experience. So while your
notion of 'rescue isamusing, thereis mild interest in an extraction. Do you know how such an extraction
would be accomplished?'

"I have some expertisein ET agents and sandboxes," Dennis hedged. "1n aspirit of goodwill, I'm open to
looking at the problem. Have you found this group's computers?

"Right whereyou left them." Another smug grin. "I don't see much chance of giving you access. Any
information you care to share will be duly noted.” Matthews paused, gpparently online again. "If abooby
trap or autodestruct foilsthe techies, though. . . everything changes.

"Aareehl may not care about aclone, Dennis, but it does care about attempted theft. If the ICU asks,
Aareehl will gladly—okay, it no more understands glad than it understands empathy, so make that
Speedily—submit an affidavit that a clone contacted it. Y our gatekeeper is not as effective as you might
have liked.

"The ICU attorneys, if they'retold that a clone existed, will care about its demise. Never mind Aareghl's
attitude and Home's laws. Here on Earth, the clone—any Al—isalegal person. | can imagine some
interesting charges. Degth in conjunction with kidnapping?'

"B-but, but." Dennis clenched hisjaws againgt the stammer. Things were spinning out of contral. If the
ICU blundered on its own into a problem in the Ssm, he could face murder charges? ™Y ou're speculating
about atechnician error.”

Matthews levered himsdlf up in the chair, exuding confidence despite hisfrailty. "If abomb squad can't
disarm abomb, who do you suppose gets blamed?’

Dennisturned away, only to confront his own reflection in the one-way glass. Dark sweat rings stained
his shirt. Wet hair clung to hisforehead. His eyes darted furtively. His cheek twitched. His hands
trembled.



Decisontime. If hereveded how to free the clone, he gave the authorities incontrovertible proof: of
illegdly cloning an Al, of imprisoning it, of attempted theft from the Mobies. Hewould gotojail for a
very long time—

But he would, eventualy, get out.

Andif hedid nothing? Most likely, ICU "experts' would blunder into a booby trap in the sm. Or they
would look around cautioudy until the fail-safe timer fired and zeroed everything. Either outcome would
eliminate much of the evidence againgt him—and guarantee murder charges. Was he prepared torisk a
life sentence? Licking bone-dry lips, Dennis knew that he wasnt.

Hewould givethe cloneto the ICU.

That left Dennisasingle card to play. "Matthews, how interested are you in the other members of ‘the
group'?'

EPILOGUE

"You'relooking fit," Gil said. He was stretching a point. Feulner, seen through the prison visiting room's
thick plasted wall, was more spectacularly muscle-bound and misshapen than ever. For six months,
Feulner had had littleto do but exercise. "Thanksfor seeing me, Dennis.”

"My cdendar wasflexible." White knuckles on the hand clenching the prisoner-side phone belied the
humor.

Asthat schedule would remain for many years. Gil said, "l have aquestion for you."

Feulner smiled twistedly. "Why should | answer?!

Gil squirmed in the hydraulic-assst chair. Because | need to understand wouldn't work. Y es, Feulner
had agreed to meet. He had a so nixed the interplanetary comm session for which Gil would happily have
paid. Feulner was there for one reason: to watch Gil suffer. Stonewalling would be part of the payback.

But Gil did need to undergtand. "The truth, Dennis? Because | imagine you've got questions, too." Such



as how you screwed up.

Feulner blinked. Y ep, he had planned to walk out. The lure of answers held him.

"All right, Matthews. Between studying the sm code and debriefing Aareehl's clone, the ICU must know
everything thereisto know about how. | told you months ago who else was involved. And if you don't
know why—that | did it for the money and the challenge—then you're even more naive than the rest of
your damned family. What the hell €lse can you be curious about?"

Gil had wondered during hiswhole flight: Was he kicking aman while he was down? Wasn't that wrong?
Maybe, but he no longer cared. Feulner had only himsdlf to blame.

"Dennis, you spent decades in the Interstellar Commerce Union, a part of the grandest creation of eleven
intelligent species. Wasthat al about, and aways about, corruption? Did you plan your entire career
around succeeding to the position from which you could betray an enormous trust?!

"You'renot ligening." Feulner stood, leering down at Gil. " Some of it was about putting you Matthewses
inyour place. So tell your whole family | wasright. | wasright! Therewas away into a sandbox. | found
it. Do you find that surprising, little man®?"

"No." Gil stared back. "What does surprise meis how little you learned, when you had the chance, about
ETsand their agents.” Such asthat individual Moby units are nonsentient. That the Moby agent, and so
its clone, was modeled after the one-per-continent, highly precious consciousnesses.

Feulner should have cdled his bluff.

"But congratul ations anyway on your success, Dennis. Now you can devote your talents'—with great
effort, Gil leaned forward enough to rap feebly on the harder-than-diamond partition—"on away out of
this sandbox."

A subvocalized command sent Gil's chair into asmooth turn away from the plasted wall. He silently
rolled out of the viditors room and away from the felon'sincreasingly angry shouts.



