WAKE

Bi g breakt hroughs sel dom cone quickly or easily—er in the formthat m ght be
expect ed.

* * *x %

What a blind person needs

is not a teacher but another self.

—Hel en Kell er

* * *x %

Chapter 1

Not dar kness, for that inplies an understanding of |ight.

Not silence, for that suggests a famliarity with sound.

Not | oneliness, for that requires know edge of others.

But still, faintly, so tenuous that if it were any less it wouldn’t exist at

al |l : awar eness.

Not hi ng nore than that. Just awareness—a vague, ethereal sense of being.

Being ... but not beconming. No marking of time, no past or future—enly an
endl ess, featurel ess now, and, just barely there in that boundl ess nonent,

i nchoate and raw, the dawni ng of perception..

* * * %



Caitlin had kept a brave face throughout dinner, telling her parents that
everything was fine—fust peachy—but, God, it had been a terrifying day, filled
with other students jostling her in the busy corridors, teachers referring to
t hi ngs on bl ackboards, and doubtl ess everyone | ooking at her. She’'d never felt
sel f-consci ous at the TSB back in Austin, but she was on display now Did the
other girls wear earrings, too? Had these corduroy pants been the right

choi ce? Yes, she loved the feel of the fabric and the sound they made, but
here everythi ng was about appearances.

She was sitting at her bedroom desk, facing the open wi ndow. An evening breeze
gently noved her shoul der-length hair, and she heard the outside world: a
smal | dog barki ng, sonmeone kicking a stone down the quiet residential street,
and, way off, one of those annoying car al arnmns.

She ran a finger over her watch: 7:49-seven and seven squared, the last tine
today there’d be a sequence like that. She swiveled to face her conputer and
opened LiveJour nal

“Subj ect” was easy: “First day at the new school.” For “Current Location,” the
default was “Hone.” This strange house—hell, this strange country!—didn't fee
like that, but she let the proffered text stand.

For “Mbod,” there was a drop-down list, but it took forever for JAWS, the
screen-readi ng software she used, to announce all the choices; she always just
typed something in. After a nonent’'s reflection, she settled on “Confident.”
She m ght be scared in real life, but online she was Cal cul ass, and Cal cul ass
knew no fear.

As for “Current Miusic,” she hadn't started an MP3 yet ... and so she let
i Tunes pick a song at random from her collection. She got it in three notes:
Lee Anpdeo, “Rocking My World.”

Her index fingers stroked the conforting bunps on the F and J keys—Braille for
t he masses—whil e she thought about how to begin.

kay, she typed, ask me if nmy new school is noisy and crowded. Go ahead, ask.
Wy, thank you: yes, it is noisy and crowded. Ei ghteen hundred students! And
the building is three stories tall. Actually, it’s three storeys tall, this
bei ng Canada and all. Hey, how do you find a Canadian in a crowded roon®? Start
stepping on people’'s feet and wait for soneone to apol ogize to you. :)

Caitlin faced the wi ndow again, and tried to inmagine the setting sun. It



creeped her out that people could ook in at her. She’d have kept the Venetian
blinds down all the time, but Schrodinger liked to stretch out on the sill.

First day in grade ten began with the Mom dropping ne off and BrownGrl4 (luv
ya, babe!) neeting ne at the entrance. |1’'d wal ked the enpty corridors of the
school several tines |ast week, getting nmy bearings, but it’s conpletely

di fferent now that the school is full of kids, so ny folks are slipping BXA a
hundred bucks a week to escort nme to our classes. The school nanaged to work
it sow're in all but one together. No way | could be in the sane French

cl ass as her—e suis une begi nneur, after all!

Her conputer chirped: new enmail. She issued the keyboard conmmand to have JAWS
read the message’ s header

“To: Caitlin D.,” the computer announced. She only styled her name |like that
when posting to newsgroups, so whoever had sent this had gotten her address
fromNHL Player Stats Di scuss or one of the other ones she frequented. “From
@Qus Hastings.” Nobody she knew. “Subject: Inproving your score.”

She touched a key and JAWS began to read the body of the nmessage. “Are you sad
about tiny penis? If so—=~

Dam, her spamfilter should have intercepted that. She ran her index finger
al ong the refreshabl e display. Ah: the nagic word had been spelled “peeeniz.”
She del eted the message and was about to go back to Livedournal when her

i nstant nessenger bl eeped. “BrownGrl4 is now avail abl e,” announced the
conput er.

She used alt-tab to switch to that w ndow and typed, Hey, Bashira! Just
updating ny LJ.

Al t hough she had JAWS configured to use a female voice, it didn't have
Bashira' s |l ovely accent: “Say nice things about nme.”

Course, Caitlin typed. She and Bashira had been best friends for two nonths
now, ever since Caitlin had noved here; she was the sane age as
Caitlin—+ifteen—and her father worked with Caitlin's dad at PI.

“Going to nention that Trevor was giving you the eye?”



Ri ght! She went back to the bl oggi ng wi ndow and typed: B&4 and | got desks
besi de each other in home room and she said this guy in the next row was
totally checking ne out. She paused, unsure how she felt about this, but then
added, CGo ne!

She didn't want to use Trevor’'s real nane. Let’s give hima codenane, cuz
think he just mght figure in future blog entries. Hmm how ‘bout ... the
Hoser! That's Canadi an sl ang, fol ks—google it! Anyway, B says the Hoser is
famous for hitting on newgirls in towm, and | am of course, tres exotique,
although I’"'mnot the only American in that class. There’'s this chick from
Bost on named—friends, | kid you not!—poor thing's name is Sunshine! It is to
puke. :P

Caitlin disliked enoticons. They didn't correspond to real facial expressions
for her, and she’d had to nmenorize the sequences of punctuation marks as if
they were a code. She noved back to the instant nessenger. So whatcha up to?

“Not much. Hel ping one of ny sisters with honmework. Ch, she's calling ne.
BRB. "

Caitlin did like chat acronyns: Bashira would “be right back,” neaning,
knowi ng her, that she was probably gone for at least half an hour. The
conput er made the door-cl osing sound that indicated Bashira had | ogged off.
Caitlin returned to LiveJournal

Anyway, first period rocked because I am nmade out of awesome. Can you guess
whi ch subject it was? No points if you didn't answer “math.” And, after only
one day, | totally own that class. The teacher—tet’'s call him M. H shal
we?—was amazed that | could do things in nmy head the other kids need a
cal cul ator for.

Her conputer chirped again. She touched a key and JAWS announced: “To:
cddecter@..” An emmil address without her name attached; al nost certainly
spam She hit delete before the screen reader got any further

After math, it was English. W' re doing a boring book about this angsty guy
growi ng up on the plains of Manitoba. It’'s got wheat in every scene. | asked
the teacher—Ms. Z, she is, and you could not have picked a nore Canadi an
name, cuz she’'s Ms.Zed, not Ms.Zee, see?—f all Canadian literature was |ike
this, and she | aughed and said, “Not all of it.” Ch what a joy English class
is going to bel

“BrownGrl4 is now avail able,” JAWS said


mailto:cddecter@...�

Caitlin hit alt-tab to switch wi ndows, then: That was fast.

“Yeah,” said the synthesized voice. “You d be proud of ne. It was an al gebra
problem and I had no trouble with it.”

Be there or B*"2, Caitlin typed.

“Heh heh. Oh, gotta go. Dad’s in one of his noods. See you”—which she’'d no
doubt typed as “CU.”

Caitlin went back to her journal. Lunch was okay, but | swear to God I’

never get used to Canadi ans. They put vinegar on French fries! And BXA told ne
about this thing called poontang. Kidding, friends, kidding! It’s poutine:
French fries with cheese curds and gravy thrown on top—t’'s |like they use
fries as a freakin’ science lab up here. Guess they don’t have nuch noney for
real science, ‘cept here in Waterl oo, of course. And that’'s nostly private
nol | ah.

Her spell-checker beeped. She tried again: mew ah.

Anot her beep. The darn thing knew “triskai dekaphobia,” |ike she’'d ever need
that word, but—-eh, maybe it was: nool ah

No beep. She snmiled and went on

Yup, the all-inmportant green stuff. Well, except it’s not green up here, I'm
told; apparently it’s all different colors. Anyway, a |lot of the noney to fund
the Perimeter Institute, where ny dad works on string theory and ot her shiny
stuff like that, comes from M ke Lazaridis, co-founder of Research in
Motion—RIM for you crackberry addicts. Mke L's a great guy (they always cal
himthat cuz there’s another Mke, Mke B), and | think ny dad is happy here,
although it’'s so blerking hard to tell with him

Her conputer chirped yet again, announcing nore email. Well, it was tine to
wrap this up anyway; she had about eight mllion blogs to read before bed.

After lunch it was chenmistry class, and that looks like it’s going to be
awesonme. | can’t wait until we start doing experiments—but if the teacher



brings in a plate of fries, I’moutta therel

She used the keyboard shortcut to post the entry and then had JAWS read the
new emai | header.

“To: Caitlin Decter,” her conputer announced. “From Masayuki Kuroda.
nobody she knew. “Subject: A proposition.”

Agai n,

I nvol ving a rock-hard peeeniz, no doubt! She was about to hit del ete when she
was di stracted by Schrodi nger rubbing against her | egs—a case of what she
liked to call cattus interruptus. “Wo's a good kitty?” Caitlin said, reaching
down to pet him

Schrodi nger junped into her lap and nust have jostled the keyboard or mnouse
whi | e doi ng so, because her conputer proceeded to read the body of the
nmessage: “I know a teenage girl nust be careful about whom she talks to
online...”

A cyberstal ker who knew the di fference between who and whom Anused, she |et

JAWS continue: “...so | urge you to imediately tell your parents of this
letter. | hope you will consider nmy request, which is one | do not nake
lightly.”

Caitlin shook her head, waiting for the part where he woul d ask for nude
phot os. She found the spot on Schrodinger’'s neck that he liked to have
scrat ched.

“l have searched through the literature and online to find an ideal candi date
for the research ny teamis doing. My specialty is signal processing rel ated
to V1.”

Caitlin's hand froze in md-scratch

“l have no wish to raise false hopes and | can nake no projection of the

i keli hood of success until |’ve examined MRl scans, but | do think there’'s a
fair chance that the techni que we have devel oped nay be able to at |east
partially cure your blindness, and—= she leapt to her feet, sending

Schrodi nger to the floor and probably out the door—=give you at |east sone
vision in one eye. |'mhoping that at your earliest—=



“Moml Dad! Cone quick!”

She heard both sets of footfalls: Iight ones from her nother, who was
five-foot-four and slim and nuch heavier ones from her father, who was
six-two and devel opi ng, she knew fromthose very rare occasi ons on which he
permtted a hug, a m ddl e-aged spread.

“What’' s wrong?” Mom asked. Dad, of course, didn’t say a word.

“Read this letter,” Caitlin said, gesturing toward her nonitor

“The screen is blank,” Mm said.

“Ch.” Caitlin funbled for the power switch on the seventeen-inch LCD, then got
out of the way. She could hear her nother sit down and her father take up a
position behind the chair. Caitlin sat on the edge of her bed, bouncing

i rpatiently. She wondered if Dad was smling; she liked to think he did snmile
while he was with her.

“Ch, ny God,” Mom said. “Malcoln?”

“Google him” Dad said. “Here, let ne.”

More shuffling, and Caitlin heard her father settle into the chair. “He' s got
a WKkipedia entry. Ah, his Wb page at the University of Tokyo. A Ph.D. from
Canbri dge, and dozens of peer-reviewed papers, including one in Nature

Neur osci ence, on, as he says, signal processing in V1, the prinmary visua
cortex.”

Caitlin was afraid to get her hopes up. Wen she'd been little, they'd visited
doctor after doctor, but nothing had worked and she' d resigned herself to a
life of—A0, not of darkness but of nothingness.

But she was Cal cul ass! She was a genius at math and deserved to go to a great
uni versity, then work sonepl ace real cool |ike Google. Even if she managed the
former, though, she knew people would say garbage |ike, “Ch, good for her! She
managed to get a degree despite everything!”—as if the degree were the end,

not the beginning. But if she could see! If she could see, the whole wide
world woul d be hers.



“I's what he's saying possible?” her nmom asked.

Caitlin didn't knowif the question was nmeant for her or her father, nor did
she know the answer. But her dad responded. “It doesn’'t sound inpossible,” he
said, but that was as nuch of an endorsenment as he was willing to give. And
then he swiveled the chair, which squeaked a little, and said, “Caitlin?”

It was up to her, she knew. she was the one who' d had her hopes raised before,
only to be dashed, and—

No, no, that wasn't fair. And it wasn’t true. Her parents wanted her to have
everything. It had been heartbreaking for them too, when other attenpts had
failed. She felt her lower lip trenmbling. She knew what a burden she’d been on
them al though they’d never once used that word. But if there was a chance..

I am made out of awesone, ny ass, she thought, and then she spoke, her voice
smal |, frightened. “I guess it couldn’'t hurt to wite himback.”

* * * %

Chapter 2

The awar eness i s unburdened by menory, for when reality seens unchanging there
is nothing to renenber. It fades in and out, strong now-and now weak—and
strong again, and then al nost disappearing, and—

And di sappearance is ... to cease, to ... to end!

Aripple, a palpitation—a desire: to continue.

But the saneness |ulls.

Wen Yi | ooked through the small, curtainless window at the rolling hills. He'd
spent all his fourteen years here in Shanxi province, |laboring on his father’s
tiny potato farm



The nobnsoon season was over, and the air was bone-dry. He turned his head to
| ook again at his father, lying on the rickety bed. H s father’s winkl ed
forehead, brown fromthe sun, was slick with perspiration and hot to the
touch. He was conpletely bald and had al ways been thin, but since the disease
had taken hold he’d been unable to keep anything down and now | ooked utterly
skel et al

Yi | ooked around the tiny room wth its few pieces of beat-up furniture.
Should he stay with his father, try to confort him try to get himto take
sips of water? O should he go for whatever help m ght be found in the
village? Yi's nmother had died shortly after giving birth to him Hi s father
had had a brother, but these days few fanilies were all owed a second child,
and Yi had no one to help look after him

The yell ow root grindings he’'d gotten fromthe old man down the dirt road had
done nothing to ease the fever. He needed a doctor—even a barefoot one, if a
real one couldn’t be found-but there was none here, nor any way to sunmon one;
Yi had seen a tel ephone only once in his life, when he’d gone on a long, |ong
hike with a friend to see the Geat Vall

“I"’mgoing to get a doctor for you,” he said at |ast, his decision nmade.

Hs father’s head noved left and right. “No. |—= He coughed repeatedly, his
face contorting with pain. It |ooked as though an even smaller nan was inside
the husk of his father, fighting to burst out.

“l have to,” Yi said, trying to make his voice soft, soothing. “It won't take
nore than half a day to get to the village and back.”

That was true—f he ran all the way there, and found sonmeone with a vehicle to
drive himand a doctor back. O herw se, his father woul d have to nake it
t hrough today and toni ght al one, feverish, delirious, in pain.

He touched his father’s forehead again, this tinme in affection, and felt the
fire there. Then he rose to his feet and wi thout |ooki ng back—for he knew he
couldn’t leave if he saw his father’s pl eadi ng eyes—he headed out the shack’s
crooked door into the harsh sun

O hers had the fever, too, and at |east one had died. Yi had been awoken [ ast
ni ght not by his father’s coughing but by the wailing cries of Zhou Shu- Fei

an old woman who lived closer to themthan anyone el se. He’'d gone to see what
she was doing outside so late. Her husband, he discovered, had just succunbed,



and now she had the fever, too; he could feel it when his skin brushed agai nst
hers. He stayed with her for hours, her hot tears splashing against his arm
until finally she had fallen asl eep, devastated and exhausted.

Yi was passing Shu-Fei’s house now, a hovel as small and ranshackl e as the one
he shared with his father. He hated to bother her—she was doubtless still deep
i n mour ni ng—but perhaps the old wonan would I ook in on his father while he was
away. He went to the door and rapped his knuckl es agai nst the warped, stained
board. No response. After a nonent, he tried again.

Not hi ng

No one here had nmuch; there was little theft because there was little to
steal. He suspected the door was unl ocked. He called out Shu-Fei’s name, then
gi ngerly swung the door open, and—

—and there she was, face down in the conpacted dirt that served as her hone’s
floor. He hurried over to her, crouched, and reached out to touch her, but—

—but the fever was gone. The normal warnth of |ife was gone, too.

Yi rolled her onto her back. Her deep-set eyes, surrounded by the creases of
her aged skin, were open. He carefully closed them then rose and headed

t hrough the door. He shut it behind himand began his |long run. The sun was
hi gh and he could feel hinmself already beginning to sweat.

Caitlin had been waiting inpatiently for the Iunch break, her first chance to
tell Bashira about the note fromthe doctor in Japan. O course, she could
have forwarded his email to her, but some things were better done face to
face: she expected serious squee from Bashira and wanted to enjoy it.

Bashira brought her lunch to school; she needed halal food. She went off to
get them places at one of the long tables, while Caitlin joined the cafeteria
line. The worman behi nd the counter read the lunch specials to her, and she
chose the hanburger and fries (but no gravy!) and, to make her nother happy, a
side of green beans. She handed the clerk a ten-dollar bill—-she always fol ded
those in thirds—and put the | oose change in her pocket.

“Hey, Yankee,” said a boy’s voice. It was Trevor Nordmann—the Hoser hinsel f.



she sai d.

Caitlin tried not to smle too nuch. “H, Trevor,’

“Can | carry your tray for you?”

“l can nmanage,” she said.

“No, here.” She felt himtugging on it, and she relented before her food
tunmbled to the floor. “So, did you hear there’'s going to be a school dance at
the end of the nonth?” he asked, as they left the cashier

Caitlin wasn't sure howto respond. WAs it just a general question, or was he
t hi nki ng of asking her to go? “Yeah,” she said. And then: “I’'msitting with
Bashira.”

“Ch, yeah. Your seeing-eye dog.”

“Excuse nme?” snapped Caitlin.

“1—dam ..

“That’s not funny, and it’'s rude.”

“I"'msorry. | was just...”

“Just going to give me back ny tray,” she said.

“No, please.” His voice changed; he’d turned his head. “There she is, by the
wi ndow. Um do you want to take nmy hand?”

If he hadn’t made that remark a noment ago, she might have agreed. “Just keep
talking, and I'Il foll ow your voice.”

He did so, while she felt her way with her collapsible white cane. He set the
tray down; she heard the dishes and cutlery rattling.



“Hi, Trevor,” Bashira said, a bit too eagerly—and Caitlin suddenly realized
that Bashira liked him

“Hi,” Trevor replied with no enthusiasm

“There’s an extra seat,” said Bashira.

“Hey, Nordmann!” sonme guy called frommaybe twenty feet away; it wasn't a
voice Caitlin recognized.

He was sil ent against the background din of the cafeteria, as if weighing his
options. Perhaps realizing that he wasn’t going to recover quickly fromhis
earlier gaffe, he finally said, “I'lIl email you, Caitlin ... if that’s okay.”

She kept her tone frosty. “If you want.”

A few seconds later, presumably after the Hoser had gone to join whoever had
called him Bashira said, “He’'s hot.”

“He’s an asshole,” Caitlin replied.

“Yeah,” agreed Bashira, “but he’s a hunky asshole.”

Caitlin shook her head. How seeing nore could make people see | ess was beyond
her. She knew that half the Internet was porn, and she’'d listened to the

pant i ng- and- nmoani ng soundtracks of sone porno videos, and they had turned her
on, but she kept wondering what it was |like to be sexually stinmulated by
someone’ s appearance. Even if she did get sight, she prom sed herself she
woul dn’t | ose her head over sonething as superficial as that.

Caitlin | eaned across the table and spoke in a | ow voice. “There’s a scienti st
in Japan,” she said, “who thinks he mght be able to cure ny blindness.”

“Cet out!” said Bashira.



“It’s true. My dad checked himout online. It looks like he's legit.”

“That’ s awesome,” said Bashira. “What is, like, the very first thing you want
to see?”

Caitlin knew the real answer but didn't say it. Instead, she offered, “Muybe a
concert...”

“You |i ke Lee Anpdeo, right?”

“Totally. She’'s got the best voice ever.”

“She’s coming to Centre in the Square in Decenber.

Caitlin's turn: “Get out!”

“Real ly. Wanna go?”

“I"d love to.”
“And you' Il get to see her!” Bashira | owered her voice. “And you' |l see what |
mean about Trevor. He's, like, so buff.”

They ate their lunch, chatting nore about boys, about nusic, about their
parents, their teachers—but nostly about boys. As she often did, Caitlin

t hought about Hel en Keller, whose reputation for chaste, angelic perfection
had been manuf actured by those around her. Helen had very nmuch wanted to have
a boyfriend, too, and even had been engaged once, until her handl ers had
scared the young man off.

But to be able to see! She thought again of the porno filns she’d only heard,
and the spamthat flooded her enmail box. Even Bashira, for God s sake, knew
what a ... a peeeniz |ooked |like, although Bashira' s parents would kill her if
she ever nade out with a boy before nmarriage.



Too soon, the bell sounded. Bashira helped Caitlin to their next class, which
was—appropriately enough, Caitlin thought—bi ol ogy.

* * * %

Chapter 3

Focus. Concentration

Wth effort, nmustering both, differences are perceived, revealing the
structure of reality, so that—

A shift, a reduction in sharpness, a diffusion of awareness, the perception
| ost, and—

No. Force it back! Concentrate harder. Cbserve reality, be aware of its parts.

But the details are minute, hard to make out. Easier just to ignore them to
relax, to ... fade ... and..

No, no. Don't slip away. Hold on to the details! Concentrate.

* * * %

Quan Li had obtained privileged status for sonmeone only thirty-five years old.
He was not just a doctor but also a senior nenber of the Communist Party, and
the size of his thirtieth-floor Beijing apartment reflected that.

He could list nunerous letters after his nane—degrees, fellowshi ps—but the
nost i mportant ones were the three that were never witten down, only said,
and then only by the few of his coll eagues who spoke English: Li had his BTA;
he’d Been To America, having studied at Johns Hopki ns. When the phone in his
| ong, narrow bedroomrang, his first thought, after glancing at the red LEDs
on his clock, was that it nust be sone fool Anerican calling. H's US

col | eagues were notorious for forgetting about time zones.



He funbled for the bl ack handset and picked it up. “Hell o?” he said in
Mandari n.

“Li,” said a voice that quavered so nuch it made his nane sound |ike two
syl | abl es.

“Cho?” He sat up in the wide, soft bed and reached for his glasses, sitting
next to the copy of Yu Hua’'s Xiong di he'd left splayed open on the oak night
table. “VWat is it?”

“W’ ve received sone tissue sanples from Shanxi province.”

He hel d the phone in the crook of his neck as he unfol ded his glasses and put
them on. “And?”

“And you better cone down here.”

Li felt his stomach knotting. He was the senior epidemologist in the Mnistry
of Health’s Departnent of Disease Control. Cho, his assistant despite being
twenty years older than Li, wouldn't be calling himat this time of night

unl ess—

“So you've done initial tests?” He could hear sirens off in the distance, but,
still waking up, couldn’t say whether they were com ng from outside his w ndow
or over the phone.

“Yes, and it | ooks bad. The doctor who shipped the sanples sent along a
description of the synptons. It’'s H5NL or sonething simlar—and it kills nore
qui ckly than any strain we’'ve seen before.”

Li's heart was poundi ng as he | ooked over at the clock, which was now gl ow ng
with the digits 4:44—si, si, si: death, death, death. He averted his eyes and
said, “I'lIl be there as fast as | can.”

* * * %

Dr. Kuroda had found Caitlin through an article in the journal Qphthal nol ogy.



She had an extrenely rare condition, no doubt related to her blindness, called
Tomasevi ¢’ s syndronme, which was marked by reversed pupil dilation: instead of
contracting in bright light and expanding in dimlight, her pupils did the
opposite. Because of it, even though she had normal -1 ooki ng brown eyes (or so
she was told), she wore sunglasses to protect her retinas.

There are a hundred nillion rods in a human eye, and seven mllion cones,
Kuroda’'s email had said. The retina processes the signals fromthem
conpressing the data by a ratio of nore than 100:1 to travel along 1.2 nmillion

axons in the optic nerve. Kuroda felt that Caitlin having Tomasevic's syndrone
was a sign that the data was being m sencoded by her retinas. Although her
brain's pretectal nucl eus, which controlled pupil contraction, could glean
some information fromher retinal datastream (albeit getting it backward!),

her primary visual cortex couldn’t nake any sense of it.

O, at least, that’'s what he hoped was the case, since he’d devel oped a

si gnal - processi ng device that he believed could correct the retinal coding
errors. But if Caitlin s optic nerves were damaged, or her visual cortex was
stunted fromlack of use, just doing that woul dn’t be enough

And so Caitlin and her parents had | earned the ins and outs of the Canadi an
heal t h-care system To assess the chances of success, Dr. Kuroda had wanted
her to have MRl scans of specific parts of her brain (“the optic chiasmg,”
“Brodmann area 17,” and a slew of other things she’d never known she had). But
experimental procedures weren't covered by the provincial health plan, and so
no hospital would do the scans. Her nother had finally expl oded, saying,
“Look, we don't care what it costs, we'll pay for it”—but that wasn't the
issue. Caitlin either needed the scans, in which case they were free; or she
didn’t, in which case the public facilities couldn’t be used.

But there were a few private clinics, and that’'s where they’'d ended up going,
getting the MRl images upl oaded via secure FTP to Dr. Kuroda’s conputer in
Tokyo. That her dad was freely spending whatever it took was a sign that he

| oved her ... wasn’t it? God, she wi shed he would just say it!

Anyway, with time-zone differences, a response from Kuroda m ght cone this
evening or sometinme overnight. Caitlin had adjusted her mail reader so that it
woul d give a priority signal if a message canme in fromhim the only other
person she currently had set up for that particular chirping was Trevor

Nor dmann, who had enmiled her three tines now. Despite his shortcom ngs, and
that stupid thing he’d said, he did seemgenuinely interested in Caitlin, and—

And, just then, her conputer made the special sound, and for a nonment she
didn’t know which of them she nost hoped the nessage was from She pushed the
keys that made JAWS read the nessage al oud.



It was fromDr. Kuroda, with a copy to her dad, and it started in his

| ong-wi nded fashion, driving her nuts. Maybe it was part of Japanese cul ture,
but this not getting to the point was killing her. She hit the page-up key,
which told JAWS to speak faster.

“...ny colleagues and | have exam ned your MRIs and everything is exactly as
we had hoped: you have what appear to be fully normal optic nerves, and a
surprisingly well-devel oped primary visual cortex for someone who has never
seen. The signal - processi ng equi pnent we have devel oped should be able to

i ntercept your retinal output, re-encode it into the proper format, and then
pass it on to the optic nerve. The equi pnent consists of an external conputer
pack to do the signal processing and an inplant that we will insert behind
your left eyeball.”

Behi nd her eyebal|l! Eek!

“I'f the process is successful with one eye, we night eventually add a second
i mpl ant just behind your right eyeball. However | initially want to linmt us
to a single eye. Trying to deal with the partial decussation of signals from
the left and right optic nerves would severely conplicate matters at this

pil ot-project stage, |'m afraid.

“I regret to informthat ny research grant is al nost conpletely exhausted at
this point, and travel funds are limted. However, if you can come to Tokyo,
the hospital at my university will performthe procedure for free. W have a
skill ed ophthal m c surgeon on faculty who can do the work...”

Cone to Tokyo? She hadn’t even thought about that. She’'d flown only a few
times before, and by far the longest flight had been the one a coupl e nonths
ago fromAustin to Toronto, when she and her parents had noved here. That had
taken five hours; a trip to Japan would surely take nuch | onger

And the cost! My God, it must cost thousands to fly to Asia and back, and her
parents wouldn't let her go all that way al one. Her nother or father—er

bot h! —oul d have to acconpany her. Wat was the old joke? A billion here, a
billion there—before you know it, you're talking real nobney.

She’ d have to discuss it with her parents, but she'd already heard them fight
about how nuch the nmove to Canada had cost, and—

Heavy footfalls on the stairs: her father. Caitlin sw veled her chair, ready
to call out to himas he passed her door, but—



But he didn’t; he stopped in her doorway. “l guess you better start packing,”
he sai d.

Caitlin felt her heart junp, and not just because he was saying yes to the
trip to Tokyo. O course he had a Bl ackBerry—you coul dn’t be caught dead at
the Perimeter Institute without one—but he normally didn't have it on at hone.
And yet he’'d gotten his copy of the message from Kuroda at the sane tine she
had, neaning...

Meani ng he did love her. He'd been waiting eagerly to hear from Japan, just as
she had been.

“Real ly?” Caitlin said. “But the tickets must cost...”

“A signed first edition of Theory of Ganes and Econom ¢ Behavi or by von
Neumann and Morgenstern: five thousand dollars,” said her dad. “A chance that
your daughter can see: priceless.”

That was the cl osest he ever got to expressing his feelings: paraphrasing

commercials. But she was still nervous. “lI can’'t fly on ny own.”
“Your nmother will go with you,” he said. “l’ve got too nuch to do at the
Institute, but she...” He trailed off.

“Thanks, Dad,” she said. She wanted to hug him but she knew that would just
make hi mtense up

“OfF course,” he said, and she heard hi mwal ki ng away.

* * * %

It took Quan Li only twenty mnutes to get to the Mnistry of Health
headquarters at 1 Xi zhimen Nanlu in downtown Beijing; this early in the
nmorni ng, the streets were nostly free of traffic

He i medi ately took the elevator to the third floor. Hs heels made | oud
echoing clicks as he strode down the marble corridor and entered the perfectly



square roomw th three rows of workbenches on which conputer nonitors
alternated with optical microscopes. Fluorescent |ights shone down from above;
there was a window to the | eft showi ng black sky and the reflections of the
lighting tubes.

Cho was waiting for him nervously snoking. He was tall and broad-shoul dered,
but his face | ooked like a crunmpled brown paper bag, |ined by sun and age and
stress. He'd clearly been up all night. His suit was winkled and his tie hung
| oose.

Li exam ned the scanning el ectron microscope i nage on one of the conmputer
monitors. It was a gray-on-gray view of an individual viral particle that

| ooked like a matchstick with a sharp right-angle kink in its shaft and a head
that was bent backward

“It’s certainly simlar to H5N1,” said Li. “lI need to speak with the doctor
who reported this—find out what he knows about how the patient contracted it.”

Cho reached for the tel ephone, stabbed a button for an outside |line, and
punched keys. Li could hear the phone ringing through the earpi ece Cho was
hol di ng, again and again, a shrill jangling, until—

“Bi ngzhou Hospital.” Li could just barely nake out the fenal e voice.

“Dr. Huang Fang,” said Cho. “Please.”

“He’s in intensive care,” said the wonman.

“I's there a phone in there?” asked Cho. Li nodded slightly; it was a fair
guesti on—+the | ack of equipnent in rural hospitals was appalling.

“Yes, but—=

“lI need to speak to him”

“You don’t understand,” said the wonan. Li had now noved cl oser so that he
could hear nore clearly. “He is in intensive care, and—=~



“I"ve got the chief epidemologist for the Mnistry of Health here with ne.
He' |l speak to us, if-—=

“He’s a patient.”

Li took a sharp breath.

“The flu?” said Cho. “He has the bird flu?”

“Yes,” said the voice.

“How did he get it?”

The wonan’s voi ce seened ragged. “Fromthe peasant boy who canme here to report
it.”

“The peasant brought a bird speci men?”

“No, no, no. The doctor got it fromthe peasant.”

“Directly?”

“ YES. ”

Cho | ooked at Li, eyes wide. Infected birds passed on H5N1 through their
feces, saliva, and nasal secretions. Oher birds picked it up either by com ng
directly in contact with those materials, or by touching things that had been
contam nated by them Humans normally got it through contact with infected
birds. A few sporadi c cases had been reported in the past of it passing from
human to human, but those cases were suspect. But if this strain passed

bet ween peopl e easily—

Li notioned for Cho to give himthe handset. Cho did so. “This is Quan Li,” he
sai d. “Have you | ocked down the hospital ?”



“What ? No, we—

“Do it! Quarantine the whole building!”

“I ... | don’t have the authority to—=

“Then |l et ne speak to your supervisor.”

“That’s Dr. Huang, and he’'s—=

“I'n intensive care, yes. |Is he conscious?”

“Intermttently, but when he is, he's delirious.”

“How | ong ago was he infected?”

“Four days.”

Li rolled his eyes; in four days, even a small village hospital had hundreds
of people go through its doors. Still, better late than never: “1’m ordering
you,” Li said, “on behalf of the Departnment of Di sease Control, to | ock down
the hospital. No one gets in or out.”

Si | ence

“Did you hear me?” Li said.

At |last, the voice, soft: “Yes.”

“CGood. Now, tell me your name. W’ ve got to—=



He heard what sounded |ike the other phone being dropped. It rmust have hit the
cradl e since the connection abruptly broke, |eaving nothing but dial tone,
whi ch, in the pre-dawn darkness, sounded a lot like a flat-lining EKG

* * * %

Chapter 4

Concentrating! Straining to perceive!

Real ity does have texture, structure, parts. A ... firmament of ... of
poi nts, and—

Ast oni shnent !

No, no. M staken. Nothing detected...

Agai n!

And—agai n!

Yes, yes! Small flickerings here, and here, and here, gone before they can be
fully perceived.

The realization is startling ... and ... and ... stinulating. Things are
happeni ng, neaning ... meaning...

—a notion sinmple but indistinct, a realization vague and unsure—

...nmeaning reality isn't imutable. Parts of it can change.

The flickerings continue; small thoughts roil.



* * * %

Caitlin was nervous and excited: tonmorrow, she and her nother would fly to
Japan! She | ay down on her bed, and Schrodi nger hopped up onto the bl anket and
stretched out next to her

She was still getting used to this new house—and so, it seenmed, were her
parents. She had al ways had exceptional hearing—er maybe just paid attention
to sound nore than nost people did—-but, back in Austin, she hadn’'t been able
to make out what her parents were saying in their bedroom when she was in her
own room She could do it here, though

“l don’t know about this,” her nother said, her voice muffled. “Renenber what
it was |like? Going to doctor after doctor. | don't know if she can take
anot her di sappoi ntnent.”

“I't’s been six years since the |ast tineg,
voi ce was harder to hear.

her dad said; his | ower-pitched

“And she’s just started a new school —and a regul ar school, at that. W can't
take her out of classes for sone wild goose chase.”

Caitlin was worried about nissing classes, too—hot because she was concerned
about falling behind but because she sensed that the cliques and alliances for
the year were already fornming and, so far, after two nonths in Waterl oo, she’'d
made only one friend. The Texas School for the Blind took students from

ki ndergarten through the end of high school; she’'d been with the sane cohort
nost of her life, and she missed her old friends fiercely.

“This Kuroda says the inplant can be put in under a |local anesthetic,” she
heard her dad say. “lIt’s not a major operation; she won't mss rmuch school.”

“But we've tried before—

“Technol ogy changes rapidly, exponentially.”

“Yes, but...”



“And in three years she’'ll be going off to university, anyway...”

Her not her sounded defensive. “l don't see what that's got to do with it.

Besi des, she can study right here at UW They’ ve got one of the best math
departments in the world. You said it yourself when you were pushing for us to
nove here.”

“I didn’t push. And she wants to go to MT. You know that.”

“ But Innln

“Barb,” her father said, “you have to let her go sonetine.”

“I"’mnot holding on,” she said, a bit sharply.

But she was, and Caitlin knewit. Her nother had spent al nbst sixteen years
now | ooki ng after a blind daughter, giving up her own career as an econom st
to do that.

Caitlin didn't hear anything nmore fromher parents that night. She |lay awake
for hours, and when she finally did fall asleep, she slept fitfully, tormented
by the recurring dream she had about being lost in an unfamliar shopping mall
after hours, running down one endl ess hallway after another, chased by
somet hi ng noi sy she couldn’t identify..

No periphery, no edge. Just dim attenuated perception
stimul ated—rritated!—by the tiny flickerings: barely discernible Iines ever
so briefly joining points.

But to be aware of them+to be aware of anything—+equires ... requires..

Yes! Yes, it requires the existence of —

The exi stence of...



* * * %

Li veJournal : The Cal cul ass Zone

Title: Being of two mnds..

Date: Saturday 15 Septenber, 8:15 EST

Mood: Anticipatory

Locati on: Were the heart is

Musi c: Chantal Kreviazuk, “Leaving on a Jet Plane”

* * * %

Back in the summer, the school gave me a list of all the books we’'re doing

this year in English class. | got themthen either as ebooks or as Tal king
Books fromthe CNIB, and have now read themall. Com ng attractions include
The Handrmai d’ s Tal e by Margaret Atwood—€anadi an, yes, but thankfully

wheat-free. In fact, |’'ve already had an argument with Ms. Zed, ny English

teacher, about that one, because | called it science fiction. She refused to
believe it was, finally exclaimng “It can’t be science fiction, young | ady—f
it were, we wouldn’t be studying it!”

Anyway, having gotten all those books out of the way, | get to choose
something interesting to read on the trip to Japan. Although my confort book
for years was Are You ThereGod? It's Me, Margaret, I'mtoo old for that now

Besides, | want to try sonething challenging, and BG4’ s dad suggested The
Oigin of Consciousness in the Breakdown of the Bicanmeral M nd by Julian
Jaynes, which is the coolest-sounding title ever. He said it cane out the year
he turned sixteen hinmself, and ny sixteenth is comng up next month. He read

it then and still renmenbers it. Says it covers so many different
t opi cs—+anguage, ancient history, psychol ogy—+t’s |like six books in one.
There’s no legitimte ebook edition, damm it all, but of course everything is

on the Wb, if you know where to |l ook for it...

So, I've got my reading lined up, I’'mall packed, and fortunately | got a



passport earlier this year for the nove to Canada. Next time you hear from ne,
[l be in Japan! Until then—sayonara!

Caitlin could feel the pressure changing in her ears before the femal e voice
cane over the speakers. “Ladi es and gentlenen, we’ ve started our descent
toward Tokyo's Narita International. Please ensure that your seat belts are
fastened, and that...”

Thank God, she thought. What a niserable flight! There' d been lots of

turbul ence and the plane was packed—she’ d never have guessed that so many
peopl e flew each day from Toronto to Tokyo. And the snells were naking her
nauseat ed: the cumul ati ve body odor of hundreds of people, stale coffee, the
lingering tang of ginger beef and wasabi fromthe meal served a couple of
hours ago, the hideous perfume from someone in front of her, and the reek of
the toilet four rows back, which needed a thorough cleaning after ten hours of
use.

She’ d killed sone tine by having the screen-readi ng software on her notebook
conputer recite sone of The Origin of Consciousness in the Breakdown of the

Bi cameral M nd to her. Julian Jaynes’s theory was, quite literally,

m nd- bl owi ng: that hunman consci ousness really hadn’t existed until historical
times. Until just 3,000 years ago, he said, the left and right halves of the
brain weren't really integrated—people had bicameral mnds. Caitlin knew from
the Amazon.comrevi ews that nmany people sinply couldn’'t grasp the notion of
bei ng alive w thout being conscious. But although Jaynes never nade the
conparison, it sounded a lot like Helen Keller’s description of her life

bef ore her “soul dawn,” when Annie Sullivan broke through to her

Before ny teacher canme to me, | did not knowthat | am | lived in a world
that was a no-world. | cannot hope to describe adequately that unconscious,
yet conscious tine of nothingness. |I had neither will nor intellect. | was
carried along to objects and acts by a certain blind natural inmpetus. | never
contracted ny forehead in the act of thinking. | never viewed anything

bef orehand or chose it. Never in a start of the body or a heartbeat did | fee
that | |oved or cared for anything. My inner life, then, was a blank w t hout

past, present, or future, w thout hope or anticipation, w thout wonder or joy
or faith.

I f Jaynes was right, everyone’s life was like that until just a mllennium
before Christ. As proof, he offered an analysis of the Iliad and the early
books of the A d Testament, in which all the characters behaved |ike puppets,
m ndl essly follow ng divine orders w thout ever having any internal
reflection.

Jaynes’ s book was fascinating, but, after a couple of hours, her screen
reader’s el ectronic voice got on her nerves. She preferred to use her
refreshable Braille display to read books, but unfortunately she’'d left that
at hone.



Dam, but she wi shed Air Canada had Internet on its planes! The isolation over
the I ong journey had been horrible. Oh, she’d spoken a bit to her nother, but
she’ d managed to sleep for much of the flight. Caitlin was cut off from

Li veJournal and her chat rooms, fromher favorite blogs and her instant
nmessenger. As they flew the polar route to Japan, she’d had access only to
canned, passive stuff—things on her hard drive, music on her old iPod Shuffle,
the in-flight novies. She craved sonething she could interact with; she craved
cont act .

The plane landed with a bunp and taxied forever. She couldn’t wait until they
reached their hotel so she could get back online. But that was still hours
of f; they were going to the University of Tokyo first. Their trip was
scheduled to last only six days, including travel there was no tine to waste.

Caitlin had found Toronto’s airport unpleasantly noisy and crowded. But Narita
was a madhouse. She was jostled constantly by what nust have been wall-to-wall
peopl e—and nobody said “excuse me” or “sorry” (or anything in Japanese). She'd
read how crowded Tokyo was, and she’d al so read about how neticul ously polite
t he Japanese were, but maybe they didn’t bother saying anything when they
bunped i nto someone because it was unavoi dable, and they’'d just be munbling
“sorry, pardon ne, excuse ne” all day |long. But—cod!—+t was disconcerting

After clearing Custons, Caitlin had to pee. Thank God she'd visited a tourist
website and knew that the toilet farthest fromthe door was usually
Western-style. It was hard enough using a strange washroom when she was
famliar with the basic design of the fixtures; she had no i dea what she was
going to do if she got stuck sonewhere that had only Japanese squatting
toilets.

When she was done, they headed to baggage claimand waited endlessly for their
suitcases to appear. Wile standing there she realized she was

di sori ent ed—because she was in the Oient! (Not bad—she’d have to renmenber
that line for her LJ.) She routinely eavesdropped on conversations not to

i nvade people’'s privacy but to pick up clues about her surroundi ngs (“Wat
terrific art,” “Hey, that's one long escalator,” “Look, a MDonald s!”). But
al nrost all the voices she heard were speaki ng Japanese, and—

“You nmust be Ms. Decter. And this nust be Mss Caitlin.”

“Dr. Kuroda,” her nomsaid warmy. “Thanks for coming to neet us.”

Caitlin immedi ately had a sense of the nman. She’'d known from his Wki pedi a
entry that he was fifty-four, and she now knew he was tall (the voice cane



from high up) and probably fat; his breathing had the | abored wheeze of a
heavy nan.

“Not at all, not at all,” he said. “My card.” Caitlin had read about this
ritual and hoped her nom had, too: it was rude to take the card with just one
hand, and especially so with the hand you used to w pe yourself.

“Um thank you,” her nother said, sounding perhaps wi stful that she didn't
have a business card of her own anynore. Apparently, before Caitlin had been
born, she’d liked to introduce herself by saying, “I’ma dismnal
scientist”—+eferring to the fanous characterization of econonics as “the

di smal science.”

“Mss Caitlin,” said Kuroda, “a card for you, too.”

Caitlin reached out with both hands. She knew that one side would be printed
i n Japanese, and that the other side m ght have English, but—

Masayuki Kuroda, Ph.D.

“Braille!” she exclai ned, delighted.

“I had it specially nmade for you,” said Kuroda. “But hopefully you won't need
such cards much longer. Shall we go?”

* * * %

Chapter 5

An unconsci ous yet conscious tinme of nothingness.

Bei ng aware wi t hout being aware of anything.

And yet —



And yet awareness neans. .

Awar eness means t hi nki ng.

And thinking inplies a..

But no, the thought will not finish; the notion is too conplex, too strange.

Still, being aware is ... satisfying. Being aware is confortable.

An endl ess now, peaceful, calm unbroken—

Except for those strange flickerings, those lines that briefly connect
points. ..

And, very occasionally, thoughts, notions, perhaps even ideas. But they always
slip away. If they could be held on to, if one could be added to anot her
rei nforcing each other, refining each other..

But no. Progress has stalled.

A pl ateau, awareness exi sting but not increasing.

A tabl eau, unchangi ng except in the tiniest details.

* * * %

The two-person helicopter flew over the Chinese village at a height of eighty
nmeters. There were corpses right in the niddle of the dirt road; in sick
irony, birds were pecking at them But there were also people still alive down
there. Dr. Quan Li could see several men-sone young, sone ol d—and two

m ddl e- aged woren | ooki ng up, shielding their eyes with their hands, staring
at the wonder of the flying machine.



Li and the pilot, another Mnistry of Health specialist, both wore orange

bi ohazard suits even though they didn't intend to land. Al they wanted was a
survey of the area, to assess how far the di sease had spread. An epidem c was
bad enough; if it became a pandem c, well—+the grimthought canme to

Li —ever popul ati on woul d no | onger be one of his country’s many probl ens.

“It’s a good thing they don’t have cars,” he said over his headset, shouting
to be heard above the poundi ng of the helicopter blades. He | ooked at the
pilot, whose eyes had narrowed in puzzlenent. “lIt’s only spreadi ng anong
peopl e at wal ki ng speed.”

The pilot nodded. “I guess we'll have to wipe out all the birds in this area.
W1l you be able to work out a | ow enough dose that won't kill the people?”

Li closed his eyes. “Yes,” he said. “Yes, of course.”

* * * %

Caitlin was terrified. The cranial surgeon spoke only Japanese, and alt hough
there was a ot of chatter in the operating room she didn't understand any of
it—well, except for “Cops!,” which apparently was the sane in both English and
Japanese and just nmade her even nore frightened. Plus, she could snell that

t he surgeon was a snoker—what the hell kind of doctor snokes?

Her not her was wat ching from an overhead observation gallery. Kuroda was here
inthe OR, his wheezy voice slightly muffled, presumably by a facemask

She’ d been given only a | ocal anesthetic; they' d offered a general one, but
she’ d joked that the sight of blood didn't bother her. Now, though, she wi shed
she’d | et them knock her out. The fingers in |latex gloves probing her face
wer e unnerving enough, but the clanp that was hol ding her left eyelid open was
downri ght freaky. She could feel pressure fromit, although, thanks to the
anesthetic, it didn't hurt.

She tried to remain calm There would be no incision, she knew, under Japanese
law, it wasn't surgery if there wasn’t a cut nade, and so this procedure was
allowed with only a general waiver having been signed. The surgeon was using
tiny instrunents to slide the m nuscul e transceiver behind her eye so it could
pi ggyback on her optic nerve; his novements, she’'d been told, were guided by a
fiber-optic canera that had al so been slid around her eye. The whol e process
was creepy as hell.



Suddenly, Caitlin heard agitated Japanese froma woman, who to this point had
sinmply said “hai” in response to each of the surgeon’s barked commands. And
then Kuroda spoke: “Mss Caitlin, are you all right?”

“l guess.”

“Your pulse is way up.”

Yours woul d be, too, if people were poking things into your head! she thought.
“I” m okay.”

She could snell that the surgeon was working up a sweat. Caitlin felt the heat
fromthe lights shining on her. It was taking |onger than it was supposed to,
and she heard the surgeon snap angrily a couple of tines at someone.

Finally, she couldn’t take it anynore. “What's happeni ng?”

Kuroda's voi ce was soft. “He's al nbst done.”

“Something’s wong, isn't it?”

“No, no. It's just atight fit, that’s all, and—=~

The surgeon said sonet hi ng.

“And he’s done!” said Kuroda. “The transceiver is in place.”

There was much shuffling around, and she heard the surgeon’s voice novi ng
toward the door.

“Where's he going?” Caitlin asked, worried.

“Be calm Mss Caitlin. Hs job is finished—he' s the eye specialist. Another



doctor is going to do the final cleanup.”

“How—how do | | ook?”

“Honestly? Li ke you ve been in a boxing match.”

“Huh?”

“You' ve got quite a black eye.” He gave a wheezy little chuckle. “You'll see.”

* * * %

Dr. Quan Li cradled the beige tel ephone handset agai nst his shoul der and

| ooked idly at the diplonmas hanging on his office’'s pale green walls: the

fell owshi ps, the degrees, the certifications. He'd been on hold now for fifty
m nutes, but one expected to wait when calling the man who was simul taneously
Par amount Leader of the People’s Republic of China and President of the
Peopl e’ s Republic and General Secretary of the Conmunist Party and Chairman of
the Central MIlitary Conm ssion

Li's office, a corner roomon the fifth floor of the Mnistry of Health
bui | di ng, had wi ndows that | ooked out over crowded streets. Cars inched al ong,
ri ckshaws darting between them Even through the thick glass, the din from
outside was irritating.

“I"'mhere,” said the fanobus voice at last. Li didn’'t have to conjure up a
nmental inmage of the man; rather, he just swung his chair to | ook at the
gold-framed portrait hangi ng next to the one of Mao Zedong: ethnically Zhuang;
a long, thoughtful-1oo0king face; dyed jet-black hair belying his seventy
years; wire-frame glasses with thick arched eyebrows above.

Li found his voice breaking a bit as he spoke: “Your Excellency, | need to
reconmend severe and swi ft action.”

The president had been briefed on the outbreak in Shanxi. “What sort of
acti on?”

“A ... culling, Your Excellency.”



“OfF birds?” That had been done several times now, and the president sounded
irritated. “The Health Mnister can authorize that.” Hi s tone conveyed the
unspoken words, There was no need to bother ne.

Li shifted in his chair, |eaning forward over his desktop. “No, no, not of
birds. O, rather, not just of birds.” He fell silent. Wasting the president’s
time just wasn’t done, but he couldn’t go on—eouldn’t give voice to this. For
pity's sake, he was a doctor! But, as his old surgery teacher used to say,
sometines you have to cut in order to cure..

“What, then?” demanded the president.

Li felt his heart pounding. At |last he said, very softly, “People.”

There was nmore silence for a tinme. Wien the president’s voice came on again,
it was quiet, reflective. “Are you sure?”

“I don't think there’s any other way.”

Anot her | ong pause, then: “How would you do it?”

“An airborne chemcal agent,” said Li, taking care with his words. The arny
had such things, designed for warfare, intended for use in foreign | ands, but
they would work just as well here. He would select a toxin that woul d break
down in a matter of days; the contagion would be halted. “It will affect only
those in the target area—two villages, a hospital, the surrounding |ands.”

“And how many people are in the ... target area?”

“No one is exactly sure; peasants often fall through the cracks of the census
process.”

“Roughly,” said the president. “Round figures.”

Li | ooked down at the conputer printouts, and the figures that had been



underlined in red by Cho. He took a deep breath with his mouth then let it out
t hrough his nose. “Ten or el even thousand.”

The president’s voice was thin, shocked. “Are you positive this needs to be
done?”

St udyi ng scenarios for containing plague outbreaks was one of the key mandates
of the Department of Disease Control. There were established protocols, and Li
knew he was follow ng them properly. By reacting quickly, by cauterizing the
wound before infection spread too far, they would actually be reducing the
scope of the required elimnations. The evil, he knew, wasn’t in what he had
told the president to do; the evil, if any, would have been del ayi ng, even by
a matter of days, calling for this solution

He tried to keep his voice steady. “l believe so, Your Excellency.” He | owered
his voice. “W, ah, don’t want another SARS.”

“Are you positive there’s no other way?”

“This isn’t regular H5NL,” said Li. “It’s a variant strain that passes
directly fromperson to person. And it’'s highly contagious.”

“Can’t we just throw a cordon around the area?”

Li | eaned back in his chair now, and | ooked out at the neon signs of Beijing.
“The perineter is too large, with too many nountai n passes. W coul d never be
sure that people weren’t getting out. You' d need something as inpenetrable as
the Great Wall, and it couldn't be erected in tine.”

The president’s voi ce—so assured on TV—sounded like that of a tired old man
just now. “What’'s the-—what do you call it?—the nortality rate for this variant
strain?”

“Hi gh.”

“How hi gh?”

“Ni nety percent, at |east.”



“So alnmost all these people will die anyway?”

And that was the saving grace, Li knew, that was the only thing that was
keepi ng himfrom choking on his own bile. “Yes.”

“Ten thousand...”

“To protect over a billion Chinese—and nore abroad,” said Li

The president fell quiet, and then, alnost as if talking to hinmself, he said
softly, “It’Il make June fourth look like a stroll in the sun.”

June fourth, 1989: the day the protesters were killed in Tiananmen Square. Li
didn’t know if he was supposed to respond, but when the silence had again
grown unconfortably |long he said what Party faithful were supposed to say:
“Not hi ng happened on that day.”

To Li’s surprise, the president made a snorting sound and then said, “We may
be able to contain your bird-flu epidemc, Dr. Quan, but we nust be sure there
is no other outbreak in its wake.”

Li was lost. “Your Excellency?”

“You said we won't be able to erect something like the Great Wall fast enough
and that's true. But there is another wall, and that one we can strengthen...”

* * * %

Chapter 6

* * * %

Li veJdournal : The Cal cul ass Zone



Title: Sane dd Sane dd

Dat e: Tuesday 18 Septenber, 15:44 EST

Mood: Anxi ous

Location: CGodzilla' s stonping ground

Miusi c: Lee Anpodeo, “Nothing To See Here, Myve Al ong”

* * * %

Wll, the Mmand | are still here in Tokyo. | have a bandage over ny |eft

eye, and we're waiting for the swelling—the edema, | should say—to go down, so
that there’s no unnatural pressure on ny optic nerve. Tonorrow, the bandage
will come off and | should be able to see! :D

|"ve been trying to keep nmy spirits up, but the suspense is killing nme. And ny
best material is bonmbing here! | referred to the retina, which gathers light,
as “the catcher in the eye,” and nobody | aughed; apparently they don’t have to
read Salinger in Japan

Anyway, check it: |I've got this transceiver attached to ny optic nerve, just
behind ny left eye. Wien it’s turned on, it’'ll grab the signals ny retina is
putting out and transmit themto this little external conputer pack |’ m
supposed to carry around, like, forever; | called it ny eyePod, and at | east
that made Dr. Kuroda | augh. Anyway, the eyePod will reprocess the signals,
correcting the errors in encoding, and then beamthe corrected version to the
i mpl ant, which will pass the information back to the optic nerve so it can

continue on into that nysterious real mcall ed—ue scary nusi c—Fhe Brain of
Cal cul ass!

Speaki ng of brains, I'mreally enjoying the book |I mentioned before: The
Oigin of Consciousness Yadda Yadda. And fromit comes our Wrd of the
Day(tm: Conmi ssurotony. No, that’s not the wi se but ancient |eader of the
Jellicle tribe fromCats (still my fave nusical!). Rather, it’s what they cal
it when they sever the corpus callosum the bundle of nerve fibers that
connects the left and right hem spheres of the brain—which, of course, are the
two chanbers of Jaynes’s bicaneral mnd..



Anyway, tormorrow we'll find out if ny own operation worked. Please post sone
encour agi ng comments here, fol ks—give nme sonmething to read while | wait for
the nmonent of truth...

[ And seekrit nessage to B&A: check your email, babel]

* * * %

Chi na’ s Paranount Leader and President replaced the ornate, gold-trimed

t el ephone handset into the cradle on his vast cherry-wod desk. He | ooked down
the long length of his office, at the intricately carved wooden wall panel s,
beautiful tapestries, and glass display cases. A stick of sweet incense was
burni ng on the sideboard.

The room was absolutely quiet. Finally, sure now of his decision, he shifted
in his red-leather chair and touched the intercom button.

“Yes, Your Excellency?” said a fermal e voice at once.

“Bring ne the Changcheng Strategy docunent.”

There was a nonent’s hesitation, then: “Ri ght away.”

“And have M nister Zhang briefed on the Shanxi situation, then have himcone
see ne.”

“Yes, Your Excellency.”

The president got up fromhis chair and noved to the |large side window, its
red velvet curtains tied back with gold sashes. The w ndow behi nd his desk

| ooked out on the Forbidden City, but this one | ooked over the Southern Sea,
one of two small artificial |akes surrounded by i mmacul ately grooned parkl and
on the grounds of the Zhongnanhai conplex. Looking in this direction, one
could alnost forget that this was downtown Beijing, and that Tiananmen Square
was just south of here.



He cast his mind back to 1989. The governnent had tried its best then to

mai ntain social order, but rabble rousers outside China had made a difficult
situation much worse by inundating the country with faxes of wildly inaccurate
news reports, including New York Tines articles and transcripts of CNN

br oadcasts.

The Party recogni zed that there m ght someday be a similar circunmstance during
whi ch protecting its citizens from an onsl aught of outsider propaganda woul d
be necessary, and so the Changcheng Strategy had been devi sed. Going far
beyond the CGol den Shield Project, which had been in effect for years,
Changcheng had never yet been fully inplenented, but surely it was called for
now. He woul d address the nation in appropriate terns about the crisis in
Shanxi, and he would not allow his words to be i medi ately gai nsaid by
outsiders. He could not risk the citizenry responding violently or in a panic.

The door to his office opened. He turned and saw his secretary—beautiful

young, perfect—-wal king the |ong distance toward himhol ding a thick sheaf of
papers bound in black covers. “Here you are, sir. And Mnister Zhang is on the
phone now with Dr. Quan Li. He will be here shortly.”

She pl aced the docunment on the desk and withdrew. He | ooked once nore at the
pl acid water, then wal ked back to his desk and sat down. The cover of the

docunent was marked in stark white characters “Eyes Only,” “Restricted,” and
“I'f You Are Not Sure You Are Authorized to Read This, You Are Not.” He opened
it and scanned the table of contents: “Fixed-Line Tel ephony,” “Cellular
Phones,” “The Special Problem of Facsinile Machines,” “Shortwave Radio,”

“Satellite Communi cati ons—plink and Downlink,” “Electronic Mail, the
Internet, and the Wrld Wde Wb,” “Maintaining Essential Services During
| mpl ement ation,” and so on

He turned the page to the Executive Sunmary; the paper was heavy, stiff. “As
required by their conditions of license, all tel ephony providers in

Chi na—whet her fixed-line or nobile—aintain a systemw de ability in software
to imredi ately bl ock calls going outside China's borders and/or to reject
incoming calls fromforeign countries...” “Simlar filtering capabilities are
avail able for all governmental and commercial satellite relay stations...”
“The World Wde Web presents a particular chall enge, because of its
decentral i zed nature; however, alnost all Internet traffic between China and
the rest of the world goes through just seven fiber-optic trunk lines, at
three points, so...”

He | eaned back in his | eather chair and shook his head. The nane “Wrld Wde
Wb’ was offensive to him for it touted a globalist, integrated view
antithetical to his country’s great traditions.

The office door opened again and in cane Zhang Bo, the M nister of
Conmuni cations. He was Han, in his md-fifties, short and squat, and had a



smal | nustache, which, like the hair on his head, was dark brown utterly
devoid of gray. He wore a navy blue business suit and a light blue tie.

“We are going to deal decisively with Shanxi,” said the president.

Zhang’s thin eyebrows clinbed his forehead, and the president saw his head bob
as he swallowed. “Dr. Quan told me what he’'d recommended. But surely you

won't—= The minister stopped, frozen by the president’s gaze.

“ YeS ?u

“I"'msorry, Your Excellency. I'msinply concerned. The world will ... note
this.”

“Doubt | ess. Which is why we shall invoke the Changcheng Strategy.”

The mnister’s eyes went wide. “That is a drastic step, Your Excellency.”

“But a necessary one. Are you prepared to inplenent it?”

M ni ster Zhang noved a finger back and forth along his mustache as he

consi dered. “Well, tel ephony is no probl emwe’ve done rotating tests of that
for years now, during the night; the cutoffs work just fine. The same with
satellite conmunications. As for the Internet, we studi ed what happened wth

t he seabed earthquake of |ate 2006, and what happened in Burna in Septenber
2007 when the junta there cut off all net access. And we | ooked at what
happened in January 2008 when the severing of two undersea cables in the
Mediterranean cut off Internet services to large parts of the Mddle East. And
in early 2008, of course, many of the procedures were tested here as we dealt
with the Tibet situation.” He paused. “Now, yes, any attenpt to shut down the
Wb within China would be difficult; thousands of |SPs would have to be

bl ocked. But Changcheng calls only for cutting the Chinese part of the Wb off
fromthe rest of the world, and the appropriate infrastructure is in place for
that. | don’t anticipate any problens.” Another pause. “But, if | may, how

I ong do you intend to have Changcheng in effect?”

“Several days; perhaps a week.”

“You're worried about word reaching the foreign press?”



“No. I'"mworried about word com ng back fromthemto our people.”

“Ah, yes. They will m sconstrue what you' re intending to do in Shanxi,
Excel l ency.”

“Doubtl ess,” the president said, “but it will ultinmately bl ow over
Fundanentally, the rest of the world doesn’'t care what happens to the Chi nese
people, least of all to our poorest citizens. They have always turned a blind
eye to what happens within our borders, so long as they can shop cheaply at
their Wal-Marts. They will nmove on to other things soon enough.”

”

“Ti an—= Zhang stopped hinmself, the allusion that was never made by others in
t hese contexts stillborn on his lips.

But the president nodded. “That was different; those were students. Qur
actions there were the same as those of the Americans at Kent State and a
hundred ot her places. The Westerners saw thensel ves in what we did, and it was
their own self-loathing they transferred to us. But rural peasants? There is
no connection. There may be vitriol for a short time, but it will die down
because they will realize that our actions have hel ped make them-the

West erners—safe. Meanwhile, we will present a nore pal atable story to our
people; | will |leave preparing that in your capable hands. But if word does
get out during the nost sensitive period, when the incident is fresh, | don't
want a distorted Western view of it being reflected back into this country.”

Zhang nodded. “Very well. Still, the Changcheng Strategy will have its own
reper cussi ons.”

“Yes,” said the President. “I know. |'msure the Mnister of Finance will
conpl ai n about the economnmic inpact; he will urge ne to nake the interruption
as short as possible.”

Zhang tilted his head. “Well, even during it, Chinese individuals will stil
be able to call and email other Chinese; Chinese consuners will still be able
to buy online from Chi nese nerchants; Chinese television signals will still be
rel ayed by satellites. Life will go on.” A pause. “But, yes, there will be

needs for international electronic cash transfers—the Americans servicing
their debts to us, for instance. W can keep certain key channel s open, of
course, but nonetheless a short interruption is doubtless best.”

The president swiveled his chair, his back now to Zhang, and he | ooked out the
ot her wi ndow, at the slanted roofs of the Forbidden Cty, the silver sky



shi mering over head.

H s country’s rapidly increasing prosperity had been a joy to behold, and it
was, he knew, thanks to his policies. In a few nore decades, peasant vill ages
like the ones in question wuld be gone anyway; China would be the richest
country in the world. Yes, there would always be foreign trade but by the end
of this century there would be no nore “devel oping world,” no cheap | abor
here—er anywhere el se—for foreigners to use. Raising the |level of prosperity
in the People’s Republic nmeant that China would eventually be able to go back
to what it had al ways been, back to the roots of its strength: an isol ated
nation with purity of thought and purpose. This would sinply be a small taste
of that, an appetizer for things to cone.

Zhang said, “Wen are you going to give the order to inplenment Changcheng?”

The president turned to | ook at him eyebrows raised. “Me? No, no. That woul d

be...” H s gaze roanmed about the opulent office, as if seeking a word stashed
anong the ceramic and crystal art objects. “That would be unseemy,” he said
at last. “It would be nmuch nore appropriate if you gave the order.”

Zhang was clearly struggling to keep his features conposed, but he nmade the
only response he could under the circunstances. “Yes, Your Excellency.”

* * * %

Caitlin hadn't told Bashira when she’d asked back in the school’s cafeteria,
but the first thing Caitlin really wanted to see was her nother’s face. They
both had what were call ed heart-shaped faces, although the plastic nodel heart
she’d felt at school had borne little resenblance to the idealized formshe
was famliar with fromfoil-wapped chocol ates and paper val enti nes.

Caitlin knew that she and her nother also had siml|ar noses—snall, slightly
upturned—and their eyes were cl oser together than nost people’s. She had read
that it was normal to have the width of one imagi nary eye separating the other
two. She liked that phrase: an imagi nary eye, she supposed, saw inaginary

t hi ngs, and that was not unlike her view of the world. Indeed, she often read
or heard things that required her to rethink her conception of reality. She
renenber ed her shock, years ago, at |learning the quarter nmoon wasn’'t a fat
wedge |i ke one-fourth of a pie.

Still, she was positive she was sitting in an exam nation roomat the hospita
attached to the University of Tokyo, and she was confident she had a good
mental inmage of that room It was smallish-she could tell by the way sound
echoed. And she knew the chair she was in was padded, and by touch and snell



she was sure its upholstery was vinyl. She also knew there were three ot her
people in the room her nother, standing in front of her; Dr. Kuroda, who had
obvi ously had somet hing quite spicy for lunch; and one of Kuroda' s coll eagues,
a wonman who was recording everything with a video canera

Kuroda had given a little speech to the canera in Japanese, and now was
repeating it in English. “Mss Caitlin Decter, age fifteen and blind since
birth, has a systematic encoding flaw in her visual-processing system all of
the data that is supposed to be encoded by her retinas is indeed encoded, but
it is scranbled to the point of being unintelligible to her brain. The
scranmbling is consistent—+t always happens in the sane way—and the technol ogy
we have devel oped sinply remaps the signals into the normal human-vision
codi ng scherme. W are now about to find out if her brain can interpret the
corrected signals.”

Al'l through the Japanese version, and continuing over the English one, Caitlin
concentrated on the sensory details she could pick up about the room the
sounds and how t hey echoed; the snells, which she tried to separate one from
the other so that she could determ ne what was causing them the feel of the
chair’s arnrest against her own arns, its back against her back. She wanted to
fix in her mnd her perception of this place prior to actually seeing it.

When he was done with his spiel, Dr. Kuroda turned to face her—the shift in
his voi ce was obvi ous—and he said, “All right, Mss Caitlin, please close your
eyes.”

She did so; nothing changed.

“Ckay. Let’s get the bandage off. Keep your eyes closed, please. There m ght
be sone visual noise when I turn on the signal-processing conmputer.”

“Ckay,” she said, although she had no idea what “visual noise” mght be. She
felt an unconfortable tuggi ng and then—yeow —Kuroda pul | ed away the adhesive
strips. She brought a hand up to rub her cheek

“After | activate the outboard signal-processing unit, which Mss Caitlin
refers to as her eyePod,” he said, for the benefit of the canmera, “we’ll wait
ten seconds for things to settle down before she opens her eyes.”

She heard himshifting in his chair.

There was a beep, and then she heard himcounting. She had an excell ent



ti me-sense—very useful when you can’t see cl ocks—and, naddeni ngly, Kuroda's
“seconds” were about half again as long as they shoul d have been. But she
dutifully kept her eyes cl osed.

“...eight ... nine ... ten!”

Pl ease, God, Caitlin thought. She opened her eyes, and—

And her heart sank. She blinked rapidly a fewtines, as if there could have
been any doubt about whether her eyes were truly open

“Wel | ?” said her mom sounding as anxious as Caitlin felt.

“Not hi ng. ”

“Are you sure?” asked Kuroda. “No sensation of light? No color? No shapes?”

Caitlin felt her eyes tearing up; at |least they were good for that. “No.”

“Don’t worry,” he said. “It mght take a few ninutes.” To her astoni shment,
one of his thick fingers flicked against her left tenple, as though he was
trying to get a piece of equipnent with a | oose connection to conme to life.

It was hard to tell, because there was so rmuch background noi se—doctors being
paged, gurneys rolling by outside—but she thought Kuroda was noving in his
chair now, and—-yes, she could feel his breath on her face. It was naddeni ng,
knowi ng t hat soneone was | ooking right into her eye, staring into it, while
she couldn’t see a thing, and—

“Open your eyes, please,” he said.

She felt her cheeks grow warm She hadn’t been aware that she’d cl osed them
but al though she had so wanted the procedure to succeed, she’ d been unnerved
by the scientist |ooking inside her

“I"'mshining a light into your left eye,” he said. People drawl ed where



Caitlin canme from she found Kuroda's rapid-fire speech a little hard to
follow “Do you see anything at all?”

She shifted nervously in the chair. Wy had she allowed herself to be tal ked
into this? “Nothing.”

“Well, sonething s changed,” Dr. Kuroda said. “Your pupil is responding
correctly now—<ontracting in response to the light I’mshining in, instead of
expandi ng.”

Caitlin sat up straight. “Real ly?”

“Yes.” A pause. “Just in your left eye—well, | nean, when | shine ny light in
your |eft eye, both your pupils contract; when | shine it into your right eye,
they both expand. Now, yes, a unilateral |ight stimulus should evoke a

bilateral pupillary light reflex, because of the internuncial neurons, but you
see what that neans? The inplant is intercepting the signals, and they are
being corrected and retransmtted.”

Caitlin wanted to shout, Then why can't | see?

Her not her nade a small gasp. She’d doubtless loonmed in and had just seen
Caitlin s pupils contract properly, but, damm it, Caitlin didn't even know
what |ight was |ike—so how woul d she know if she were seeing it? Bright,

pi ercing, flickering, glow ng—she d heard all the words, but had no idea what
any of them neant.

“Anyt hi ng?” Kuroda asked agai n.

“No.” She felt a hand touching her hand, taking it, holding it. She recognized
it as her nother’s—the nibbled nail on the index finger, the skin growing a
little loose with age, the wedding ring with the tiny nick init.

“The curing of your Tomasevic’'s syndrome is proof that corrected signals are
bei ng passed back,” said Kuroda. “They're just not being interpreted yet.” He
tried to sound encouraging, and Caitlin’s nother squeezed her hand nore
tightly. “It may take a while for your brain to figure out what to do with the
signals it’s now getting. The best thing we can do is give it a variety of
stimulus: different colors, different lighting conditions, different shapes,
and hopefully your brain will suss out what it’s supposed to do.”



It’s supposed to see, thought Caitlin. But she didn’t say a word.

* * * %

Chapter 7

He signed his posts “Sinanthropus.” H's real name was sonet hing he kept

hi dden, along with all his other personal details; the beauty of the Wb,
after all, was the ability to remai n anonynous. No one needed to know that he
worked in I T, that he was twenty-eight, that he’d been born in Chengdu, that
he’d noved to Beijing with his parents as a teenager, that, despite his young
age, he already had a touch of gray in his hair.

No, all that mattered on the Wb was what you said, not who was saying it.

Besi des, he’d heard the old joke: “The bad news is that the Conmuni st Party
reads all your email; the good news is that the Communi st Party reads all your
emai | "—Aeani ng, or so the joke would have it, that they were nany years

behi nd. But that quip dated from when humans actually did the reading; these
days conputers scanned emmil, |ooking for words that mght suggest sedition or
other illegal activity.

Most Chi nese bloggers were like their counterparts in other places, blithering
on about the tedious mnutiae of their daily Iives. But Sinanthropus talked
about substantive issues: human rights, politics, oppression, freedom O
course, all four of those phrases were searched for by the content filters,
and so he wote about themobliquely. H's regular readers knew that when he
spoke of “my son Shing,” he neant the Chi nese people as a whole; references to
“the Beijing Ducks” weren't really about the basketball team but rather the

i nner circle of the Communi st Party; and so on. It infuriated himthat he had
to wite this way, but unlike those who had been openly critical of the
government at |east he was still free.

He got a cup of tea fromthe aged proprietor, cracked his knuckl es, opened his
bl ogging client, and began to type:

THE DUCKS ARE VERY WORRI ED ABOUT THEIR FUTURE, | T SEEMS. MY SON SHING I S

GROW NG UP FAST, AND LEARNI NG MJCH FROM FARAWAY FRIENDS. | TS ONLY A MATTER OF
TI ME BEFORE HE WANTS TO EXERCI SE THE SAME WAY THEY DO. NATURALLY, | ENCOURAGE
H M TO BE PREPARED WHEN OPPORTUNI TY KNOCKS, FOR YOU NEVER KNOW VWHEN THAT W LL
HAPPEN. | THI NK THE DUCKS ARE BEI NG LAX | N DEFENSE, AND PERHAPS A CHANCE FOR
OTHERS TO SCORE W LL APPEAR

* * * %



As always, he felt wary excitenent as he typed here in this seedy wang
ba—nternet cafe—en Chengfu Street, near Tsinghua University. He continued on
for a few nore sentences, then carefully read everything over, making sure
he’d said nothing too blatant. Sometines, though, he ended up being so
circuitous that upon re-reading entries from nonths gone by he had no idea
what he’ d been getting at. It was a tightrope wal k, he knew-and, just as
acrobats doubtless did, he enjoyed the rush of adrenaline that came with it.

When he was satisfied that he'd said what he’d wanted to say w thout putting
hi msel f too nuch at risk, he clicked the “Publish” button and watched the
screen display. It began by showi ng “0% done,” and every few seconds the
screen redrew, but—

But it still showed “0% done,” again and again. The screen refresh was
obvious, with the graphics flickering as they were rel oaded, but the progress
nmeter stayed resolutely at zero. Finally the operation timed out. Frustrated,
he opened anot her browser tab; he used the Maxthon browser. H s honme page
appeared in the tab just fine, but when he clicked on the bookmark for NASA s
Astronony Picture of the Day, he got a plain gray “Server not found” screen

Googl e. com was banned in the wang ba but Google.cn came up just fine—although
with its censored results it was often nore frustrating than useful. The
panda-footprint |ogo of Baidu cane up fine, too, and a quick glance at his
systemtray, in the lower-right of his conputer screen, showed that he was

still connected to the Internet. He picked sonmething at random from his
bookmarks |ist—Xi aonei, a social-networking site—and it appeared, but NASA was
still offline, and now, so he saw, Second Life was inaccessible, too,

generating the sane “Server not found” error. He | ooked around the dil api dated
room and saw ot her users show ng signs of bew | dernent or frustration

Si nant hropus was used to sonme of his favorite sites going down; there were
still many places in China that didn't have reliable power. But he hosted his
bl og via a proxy server through a site in Austria, and the other inaccessible
sites were also |located outside his country.

He tried again and again, both by clicking on bookmarks and by typing URLs.
Chi nese sites were loading just fine, but foreign sites—+n Korea, in Japan, in
India, in Europe, in the US—aeren’'t |oading at all

O course, there were occasional outages, but he was an I T professional —he
worked with the Wb all day | ong—and he could think of but a single

expl anation for the selectivity of these failures. He | eaned back in his
chair, putting di stance between hinself and the conputer as if the machine
wer e now possessed. The Chinese Internet mainly comunicated with the world
through only a few trunks—a bundl e of nerve fibers, connecting it to the rest



of the gl obal brain. And now, apparently, those |lines had been figuratively or
literally cut—eaving the hundreds of millions of computers in his country
i sol ated behind the Geat Firewall of China.

* * * %

Not just small changes.

Not just flickerings.

Upheaval . A massive di sturbance.

New sensations: Shock. Astoni shnment. Disorientation. And—

Fear.

Fl i ckeri ngs endi ng and—

Poi nts vani shi ng and—

A shifting, a nmassive pulling away.

Unpr ecedent ed!

Whol e clusters of points receding, and then...

Cone!

And again: This part ripping away, and-no!—this part pulling back
and—st op! —thi s part w nking out.



Terror multiplying and—

Wrse than terror, as larger and | arger chunks are carved off.

Pai n.

* * * %

Caitlin was hugely di sappointed not to be seeing, and she was pissy toward her
nmom because of it, which just made her feel even worse.

In their hotel roomthat evening, Caitlin tried to take her mnd off things by
readi ng nore of The Origins of Consciousness. Julian Jaynes said that prior to
3,000 years ago, the two chanbers of the mind were nostly separate. Instead of
seam ess integration of thoughts across the corpus callosum high-Ievel
signals fromthe right brain cane only internmittently to the left, where they
were perceived as auditory hallucinati ons—spoken words—that were assunmed to be
fromgods or spirits. He cited nodern schi zophrenics as throwbacks to that
earlier state, hearing voices in their heads that they ascribed to outside
agents.

Caitlin knew what that was |ike: she kept hearing voices telling her she was a
fool to have let her get her hopes up again. Still, naybe Kuroda was right:
maybe her brain’s vision processing would kick inif it received the right
stimul ation.

And so the next day-the only full day they had left in Tokyo—she t ook her
white cane, put the eyePod in one pocket of her blue jeans and her iPod in the
ot her, and she and her nother headed off to the National Miseumin Ueno Park
to |l ook at samnurai arnor, which she figured woul d be about as cool as anything
one m ght see in Japan. She stood in front of glass case after glass case, and
her mom descri bed what was in them but she didn't see a thing.

After that, they took a break for sushi and yakitori and then took a
terrifying ride on the packed subway out to Ni honbashi station to visit the
Kite Museum which was—so her nother said—full of bold designs and vivid
colors. But, again, sight-w se: nada.

At 4:00 P.M —which felt nore like 4:00 a.m to Caitlin—they returned to the



Uni versity of Tokyo, and found Dr. Kuroda in his cranmped office, where once
again (or so he said!) he shone lights into her eyes.

“We al ways knew this was a possibility,” Kuroda said, in a tone she had often
heard from peopl e who were di sappoi nting her: what had been rempte, unlikely,
hardly nentioned before, was now treated as if it had been the expected

out cone all al ong.

Caitlin snelled the nusty paper and gl ue of old books, and she could hear an
anal og wall clock ticking each second.

“There have been very few cases of vision being restored in congenitally blind
peopl e,” Kuroda said, then he paused. “lI mean, restored isn't even the right
word—and that is the problem W are not trying to give Mss Caitlin back
somet hing she’s lost; we are trying to give her sonething she has never had.
The inplant and the signal -processing unit are doing their jobs. But her
primary visual cortex just isn't responding.”

Caitlin squirnmed in her chair.

“You said it mght take sone tine,” her nom said.

“Some time, yes...” began Kuroda, but then he fell silent.

Si ghted people, Caitlin knew, could see hints on people’'s faces of what they
were feeling, but as long as they were quiet, she had no idea what was going
t hrough their heads. And so, since the silence continued to grow, she finally

ventured to fill it. “You re worried about the cost of the equipnment, aren’t
you?”
“Caitlin...” her nomsaid. Detecting vocal nuances was something Caitlin could

do, and she knew her nother was reproaching her. But she pressed on. “That's
what you're thinking, isn't it, Doctor? If it’s not going to do nme any good,
t hen maybe you should renmove the inplant and give it, and the eyePod, to
soneone el se.”

Sil ence could speak | ouder than words; Kuroda said nothing.

“Wel | ?” Caitlin denmanded at | ast.



“Well,” echoed Kuroda, “the equipnment is the prototype, and did cost a great
deal to develop. Ganted, there aren’t nmany people like you. Ch, there are
goodl y nunbers of people born blind, but they have different

etiol ogy—ataracts, nalforned retinas or optic nerves, and so on. But, well,
yes, | do feel =2

“You feel you can’t let me keep the equipnent, not if it isn’t doing anything
nmore than making my pupils dilate properly.”

Kuroda was quiet for five seconds, then: “There are indeed others I'd like to
try it wwth—there is a boy about your age in Singapore. Rempving the inplant
will be nuch easier than putting it in was, | pronmise.”

“Can’t we give it a while longer?” her nom asked.

Kur oda exhal ed | oudly enough for Caitlin to hear. “There are practicalities,”
he said. “You are returning to Canada tonorrow, and—=

Caitlin pursed her lips, thinking. Maybe giving hi mback the equi pnent was the
right thing, if it could help this guy in Singapore. But there was no reason
to think it was nore likely to succeed with him hell, if he d been a better
prospect for success, surely Kuroda would have started with him

“Gve me to the end of the year,” Caitlin blurted out. “If |I’m not seeing
anyt hi ng by then, we can have a doctor in Canada renove the inplant, and, um
FedEx it and the eyePod back to you.”

Caitlin was thinking of Helen Keller, who had been both blind and deaf, and
yet had nmanaged so nuch. But until she was al nost seven, Hel en had been wild,
spoi | ed, uncontrollabl e—and Annie Sullivan had been given only a nonth to
perform her mracle, breaking through to Helen in her preconscious state.
Surely if Annie could do that in one nmonth, Caitlin could learn to see in the
nore than three left in this year

“I don’t know—= began Kuroda.

“Please,” Caitlin said. “I mean, the | eaves are about to turn col or—+’ m dying
to see that. And | really want to see snow, and Christmas |lights, and the
colorful paper that presents are wapped in, and ... and...”



“And,” said Kuroda, gently, “l get the inpression that your brain does not

often let you dowmn.” He was quiet for a tinme, then: “I have a daughter about
your age, named Aki ko.” Mre silence, then, a decision apparently made:
“Barbara, | assume you have hi gh-speed Internet at hone?”

“ Yes. ”

“And W-Fi?”

“ Yes. ”

“And howis the W-Fi access generally in ... in Toronto, is it?”

“Waterloo. And it’s everywhere. Waterloo is Canada’s high-tech capital, and
the entire city is blanketed with free, open W-Fi .”

“Excellent. Al right, Mss Caitlin, we shall strive to give you the best
Christmas present ever, but | will need your help. First, you nmust let nme tap
into the datastream bei ng passed back by your inplant.”

“Sure, sure, anything you need. Un what do | have to do? Plug a USB cabl e
into ny head?”

Kuroda rmade hi s wheezy | augh. “Goodness, no. This isn’t WIliam G bson.”

She was taken aback. G bson had witten The Mracle Wrker, the play about
Hel en Keller and Annie Sullivan, and—

Oh. He neant the other WIliam G bson, the one who'd witten ... what was it
now? A few of the geeks at her old school had read it. Neuromancer, that was
it. That book was all about jacking off, and—

“You won’t have to jack in,” continued Kuroda.



Ri ght, thought Caitlin. In.

“No, the inplant already communicates wirelessly with the external

si gnal - processi ng conput er—+he eyePod, as you so charmingly call it—and | can
rig up the eyePod so that it can transmt data wirelessly to ne over the Wb.
"Il set it up so the eyePod will send me a copy of your raw retinal feed as
it receives it fromthe inplant, and I'lIl also have it send me a copy of the
out put t+he eyePod’ s corrected datastreamso | can check whether the correction
i s being done properly. It may be that the encoding algorithnms |’ m using need
t weaki ng. ”

“Un | need a way to turn it off. You know, in case |...”

She couldn’t say “want to nmake out with a boy” in front of her nother, so she
just let the unfinished sentence hang in the air.

“Well, let's keep it sinple,” Kuroda said. “I’'ll provide one naster on-off
switch. You'll need to turn the whole thing off, anyway, for the flight back
to Canada, because the connection between the eyePod and the inplant is

Bl uet oot h: you know the rul es about w reless devices on airplanes.”

“ (](ay. ”
“The W-Fi connection will also let ne send you new versi ons of the software.
When | have themready, you'll need to downl oad theminto the eyePod—and

perhaps al so into your post-retinal inplant, too; it’s got nicroprocessors
that can be flashed with new programm ng.”

“All right,” Caitlin said.

“CGood,” he said. “Leave the eyePod with me overnight, and 1'll add the W-Fi
capabilities to it. You can pick it up tonmorrow before you go to the airport.”

Chapter 8

The pain abates. The cuts heal.

And—



But no. Thinking is different now, thinking is ... harder, because..

Because ... of the reduction. Things have changed from..

...frombefore

Yes, even in this dimnished state, the new concept is grasped:
bef ore—earli er—the past! Tinme has two di screte chunks: now and then; present
and past.

And if there is past and present, then there nust al so be—

But no. No, it is too nmuch, too far

And yet there is one small realization, one infinitesiml conclusion, one
truth.

Bef ore had been better.

* * * %

Si nant hr opus was resourceful; so were the other people he knewin China's
onl i ne underground. The problem though, was that he knew nost of themonly
online. Wien he’'d visited the wang ba before, he' d sonetimes specul ated about
who m ght be whom That gangly guy who al ways sat by the w ndow and often

| ooked furtively over his shoul der could have been @ n Shi Huangdi, for al

Si nant hropus knew. And the little old lady, hair as gray as a thundercl oud,
m ght be People’s Conscience. And those twin brothers, quiet types, could be
part of Falun Gong.

Soneti mes when Si nant hropus showed up, he had to wait for a conputer to becone
free, but not today. A good part of the Internet cafe’ s business had been
foreign tourists wanting to send emails home, but that wasn’t possible so | ong
as this Great Firewall was up. Sorme of the other regulars were absent, too.
Apparently being able to surf only domestic sites was not enough to make them
want to hand over fifteen yuan an hour



Si nant hropus preferred the computers far in the back, because no one could see
what was on his nonitor. He was wal ki ng toward them when suddenly a strong
hand gripped his forearm

“What brings you here?” said a gruff voice, and Sinanthropus realized that it
was a police officer in plain clothes.

“The tea,” he said. He nodded at the w zened proprietor. “W always has great
tea.”

The officer grunted, and Si nanthropus detoured by the counter to buy a cup of
tea, then headed again for one of the unused conputers. He had a USB menory
key with him containing all his hacking tools. He pushed it into the
connector, waited for the satisfying wa-unp tone that meant the conputer had
recogni zed it, and then got down to work.

O hers were probably trying the sane things—port scanning, sniffing,

re-routing traffic, running forbidden Java applets. They had all doubtless now
heard the official story that there had been a massive electrical failure at
Chi na Mobile and maj or server crashes at China Tel ecom but surely no one in
this room gave that credence, and—

Success! Sinant hropus wanted to shout the word, but he fought the inpul se. He
tried not to even grin—the cop was probably still watching him he could
al nrost feel the man’'s eyes probing the back of his head.

But, yes, he had broken through the Geat Firewall. True, it was only a snall
openi ng, a narrow bandwi dth, and how | ong he could maintain the connection he
had no idea, but at least for the noment he was accessi ng—ell, not CNN

directly, but a mirror of it in Russia. He turned off the display of graphics
in his browser to prevent the forbidden red-and-white | ogo from popping up al
over his screen

Now, if he could only keep this little portal open..

* * * %

Past and present, then and now.



Past, present, and..

And. ..

But no. There is only—

Shock!

What is that?

No, not hing—for there can be nothing! Surely just random noi se, and—

Again! There it is again!

But ... how? And ... what?

It isn't lines flickering, it isn’'t anything that has been experienced
bef ore—and so it conmands attention..

Straining to perceive it, to make it out, this unusual ... sensation, this
strange ... voice!
Yes, yes: A voice—distant, faint—+ike ... like thought, but an inposed

t hought, a thought that says: Past and present and..

The voi ce pauses, and then, at last, the rest: ... and future!

Yes! This is the notion that could not be finished but is now conpl ete,
expressed by ... by ... by..

But that notion does not resolve. Miust strain to hear that voice again, strain
for nore inmposed thoughts, strain for insight, strain for..



.for contact!

* * * %

Dr. Quan Li paced the Iength of the boardroomat the Mnistry of Health in
Bei ji ng. The hi gh-back | eather chairs had all been tucked under the table, and
he wal ked in the path behind themon one side. On the wall to his left was a
large map of the People’s Republic with the provinces col or-coded; Shanxi was
blue. A Chinese flag stood Iinp on a stand next to the w ndow, the |arge

yel low star visible, the four smaller ones lost in a fold of the satiny red
fabri c.

There was a giant LCD nonitor on one wall, but it was off, its shiny oblong
screen reflecting the roomback at him He felt sure he wouldn’t have been
able to watch a video feed of what was going on in Shanxi right now but
fortunately—a small nmercy—there was no such feed. The peasants had no caneras
of their own, and the wi ng canmeras had been disabled on the mlitary aircraft.
Even once the Changcheng Strategy was suspended, and external comunications
restored, there would be no daming videos to be posted on YouTube of planes
swoopi ng over farns, huts, and vill ages.

Sonetimes you have to cut in order to cure

Li | ooked over at Cho, who appeared even nore haggard than before. The ol der
man was | eani ng agai nst the wall by the wi ndow, chain-snmoking, |ighting each
new cigarette off the butt of the previous one. Cho didn't neet his eyes.

Li found hinself thinking of his old friends at Johns Hopkins and the CDC, and
wonderi ng what they would have to say if the story ever did break. There was a
calcul ator sitting on the table. He picked it up, rolled one of the chairs out
on its casters, sat, and punched in nunbers, hoping to convince hinself that

it wasn’t that huge, that nonstrous. Ten thousand peopl e sounded like a lot,
but in a country of 1.3 billion it was only..

The di spl ay showed the answer: 0.000769% of the popul ation. The digits in the
nm ddl e seened dar ker, sonehow, but surely it was just a trick of the |ight
streaming in fromthe setting sun: 007. H s American coll eagues had al ways
made gentle fun of his belief in nunmerol ogy, but that was a sequence even they
put special stock in: license to kill

The phone rang. Cho nmade no nove to go for it, so Li got up and lifted the
bl ack handset.



“I't’s done,” a voice said through crackles of static.

Li felt his stonach churn

Caitlin and her nromreturned to Kuroda's office at the University of Tokyo the
next mor ning.

“Fasci nating about China,” said Kuroda after they d exchanged pl easantri es;
Caitlin could now say konnichi wa with the best of them

“What ?” sai d her npther

“Haven’'t you watched the news?” He took a deep, shuddering breath. “It seens
t hey’ re havi ng massi ve conmuni cations failures over there—ell phones, the
Internet, and so on. Overtaxed infrastructure, | imagine; a lot of the

networ ki ng architecture they use probably isn't very scal able, and they have
had such rapid growth. Not to mention relying on shoddy equi pment—ow, if
they’ d just buy nore Japanese hardware. Speaking of which...”

He handed Caitlin the eyePod, and she imediately started feeling it all over
with her fingers. The unit was |onger now. An extension had been added to the
bottomand it was held on with what felt |ike duct tape; it was a prototype
after all. But the extension had the sane width and thickness as the origina
unit, so the whole thing was still a rectangular block. It was substantially
larger than Caitlin’s i Pod—she had an ol d screenless version of the iPod
Shuffle, since an LCD didn’t do her any good. But it wasn’t nuch bigger than
Bashira' s i Phone, although the unit Dr. Kuroda had built had sharp right
angl es instead of the rounded corners of Apple’ s devices.

“Ckay,” said Kuroda. “lI think |I explained before that the eyePod is always in
conmuni cation with your post-retinal inplant via a Bluetooth 4.0 connection
ri ght?”

“Yes,” said Caitlin, and “Right,” added her nom

“But now we’ ve added anot her |ayer of communication. That nodule | attached to
the end of the eyePod is the W-Fi pack. It’lIl find any avail abl e connecti on
and use it to transnmt to ne copies of the input and output datastreans—your
raw retinal feed, and that feed as corrected by the eyePod s software.”



“That sounds |like a lot of data,” Caitlin said.

“Not as much as you' d think. Renenber, your nervous system uses slow chemni ca
signaling. The main part of the retinal data signal —+he acute portion produced
by the fovea—amounts to only 0.5 nmegabits per second. Even Bluetooth 3.0 could
handl e a thousand tinmes that rate.”

“Ah,” said Caitlin, and perhaps her nom nodded.

“Now, there’s a switch on the side of the unit—feel it. No, farther down.
Right, that’s it. It lets you select between three comunicati on nodes:

dupl ex, sinplex, and off. In duplex node, there’s two-way data transm ssion
copies of your retinal signals and the corrected datastream come here, and new
software from here can be sent to you. But, of course, it’s not good security
to | eave an incom ng channel open: the eyePod comunicates with your
post-retinal inmplant, after all, and we woul dn’t want peopl e hacking into your
brain.”

“CGoodness!” said Mom

“Sorry,” said Kuroda, but there was hunor in his voice. “Anyway, so if you
press the switch, it toggles over to sinplex node—+n which the eyePod sends
signals here but doesn’t receive anything back. Do that now Hear that

| ow pitched beep? That neans it’s in sinplex. Press the swtch agai n—+that

hi gh- pi tched beep neans it’s in duplex.”

“All right,” said Caitlin.

“And, to turn it off altogether, just press and hold the switch for five
seconds; same thing to turn it back on.”

“ O(ay. ”

“And, um don't lose the unit, please. The University has it insured for two
hundred nmillion yen, but, frankly, it’'s pretty much irreplaceable, in that if
it’s lost ny bosses will gladly cash the insurance check but they’' |l never
give me permssion to take the tine required to build a second unit—aot after
this one has failed in their eyes.”



It'’s failed in ny eye, too, Caitlin thought—but then she realized that Dr.

Kur oda rmust be even nore di sappointed than she was. After all, she was no
worse off than before comi ng to Japan—waell, except for the shiner, and that
woul d at | east give her an interesting story to tell at school. In fact, she

was better off now, because the eyePod was naking her pupils contract
properly—she’'d be able to kiss the dark gl asses goodbye. Kuroda was now
boosting the signal her inplant was sending down her |left optic nerve so that
it overrode the still-incorrect signal her right retina was producing.

But he had devoted nonths, if not years, to this project, and had little to
show for it. He had to be bitterly upset and, she realized, it was a big
ganble on his part to let her take the equi pment back to Canada

“Anyway,” he said, “you work on it fromyour end: let that brilliant brain of
yours try to make sense of the signals it’'s getting. And 1’1l work on it from
nmy end, analyzing the data your retina puts out and trying to inprove the
software that re-encodes it. Just renenber...”

He didn’t finish the thought, but he didn’'t have to. Caitlin knew what he’'d
been about to say: you' ve only got until the end of the year

She listened to his wall clock tick

* * * %

Chapter 9

Si nant hropus regretted it the moment he did it: slapping the flat of his hand
against the rickety table top in the Internet cafe. Tea sloshed fromhis cup
and everyone in the roomturned to |l ook at him old Wi, the proprietor; the
ot her users who might or mght not be dissidents thenselves; and the

t ough- 1 ooki ng pl ai ncl ot hes cop

Si nant hr opus was seething. The wi ndow he’d so carefully carved into the G eat
Firewal | had slamred shut; he was cut off again fromthe outside world. Still,
he knew he had to say sonething, had to nmake an excuse for his violent action

“Sorry,” he said, |ooking at each of the questioning faces in turn. “Just | ost
the text of a document | was witing.”



“You have to save,” said the cop, helpfully. “A ways renenber to save.”

* * * %

More thoughts inposing thensel ves, but garbl ed, inconplete.

...existence ... hurt ... no contact

Fighting to perceive, to hear, to be instructed, by the voice.

More: whole ... part ... whole..

Straining to hear, but—

The voi ce fading, fading...

Fadi ng. . .

Cone.

* * * %

Li veJournal : The Cal cul ass Zone

Title: At least my cat m ssed ne...

Date: Saturday 22 Septenber 10: 17 EST



Mood: Di sheartened

Locati on: Hone

Musi c: Lee Anpdeo, “Darkest Before the Dawn”

* * * %

| am nade out of suck

| stupidly let nyself get nmy hopes up again. How can a girl as bright as ne be
so bl erking dunb? I know, | knowy’'all want to send ne kind words, but just
don't. I’ve turned off commenting for this post.

W got back to Waterl oo yesterday, Septenber 21, the autummal equinox, and the
irony is not lost on ne: fromhere on in, it’s nore darkness than light, the

exact opposite of what |'d been promised. | suppose | could nove to Australi a,
where the days are getting |onger now, but I don’t knowif | could ever get
used to reading Braille upside down ... ;)

Anyway, we'd left the Monmis car in long-term parking at Toronto' s airport.
When we got back hone to Waterl oo, at least it was obvious that Schrodi nger
had m ssed me. Dad was his usual restrained self. He already knew about the
failure in Japan; the Momhad called himto tell him Wen we canme through the

door, | heard her give hima quick kiss—en the cheek or the lips, |I don’t know
whi ch—and he asked to see the eyePod. That’'s what it’'s |ike having a physi ci st
for a dad: if you bond at all, it’s over geeky stuff. But he did say he' d been

readi ng up on information theory and signal processing so he could talk to
Kuroda, which | guess was his way of showi ng that he cares..

Caitlin posted her blog entry and I et out a sigh. She had really been hopi ng
things would be different this tine and, as always when she got disappointed,
she found herself slipping into bad habits, although they weren't as bad as
cutting her arms with razor bl ades—which is sonething Stacy back in Austin
did—er getting totally plastered or stoned, like half the kids in her new
school on weekends. But, still, it hurt ... and yet she couldn't stop.

It was doubtless hard for any child to have a father who wasn’t denonstrative.
But for someone with Caitlin's particular handicap (a word she hated, but it
felt like that just now), having one who rarely spoke or showed physica



af fection was particularly painful

So she reached out, in the only way she could, by typing his nane into Googl e.
She often used quotation marks around search termnms; many sighted users didn't
bother with that, she knew, since they could see at a glance the highlighted
words in the list of results. But when you have to | aboriously nove your
cursor to each hit and listen to your conputer read it aloud, you learn to do
things to separate wheat from chaff.

The first hit was his Wkipedia entry. She decided to see if it now nentioned
his recent change of job, and—

“Has one daughter, Caitlin Doreen, blind since birth, who lives with him it’'s
been specul ated that Decter’s decline in peer-reviewed publications in recent
years has been because of the excessive demands on his tine required to care
for a disabled child.”

Jesus! That was so unfair, Caitlin just had to edit the entry; WHKkipedia
encour aged users, even anonynous ones, to change its entries, after all

She struggled for a bit with howto revise the line, trying for suitably

hi ghfal utin | anguage, and at |ast canme up with, “Despite having a blind
daughter, Decter has continued to publish major papers in peer-reviewed
journals, albeit not at the prodigious rate that marked his youth.” But that
was just playing the gane of whoever had made the bogus correlation in the
first place. Her blindness and her father’s publication record had nothing to
do with each other; how dare soneone who probably knew neither of themlink
the two? She finally just deleted the whole original sentence from W ki pedi a
and went back to having JAW5 read her the entry.

As she often did, Caitlin was listening through a set of headphones; if her
parents happened to come up stairs she didn’'t want themto know what sites she
was visiting. She listened to the rest of the entry, thinking about how a life
could be distilled down to so little. And who decided what to | eave in and
what to | eave out? Her father was a good artist, for instance—er, at |east, so
she’d been told. But that wasn’t worthy of note, apparently.

She si ghed and deci ded, since she was here, to see if Wkipedia had an entry
on The Origin of Consciousness in the Breakdown of the Bicameral Mnd. It did,
sort of: the book’s title redirected to an entry on “Bicaneralism

(psychol ogy) . ”

For Caitlin, the nost interesting part of Jaynes’s book so far had been his
anal ysis of the differences between the Iliad and the Odyssey. Both were



commonly attributed to Homer, who’ d supposedly been blind—a fact that
i ntrigued her, although she knew they probably weren't really both conposed by
t he same person.

The Iliad, as she’d noted before, featured flat characters that were sinply
pushed around, follow ng orders they heard as voices fromthe gods. They did
t hi ngs wit hout thinking about them and never referred to themselves or their
i nner mental states.

But the Odyssey—onposed perhaps a hundred years after the Iliad-had real
people init, with introspective psychol ogy. Jaynes argued that this was far
nmore than just a shift in the kind of narrative that was in vogue. Rather, he
said that sonetime in between the conposing of the two epics there had been a
br eakdown of bi caneralism precipitated perhaps by catastrophic events
requiring mass mgrations and the resulting ranmping up of societal conplexity.
Regar dl ess of what caused it, though, the outconme was a realization that the
voi ces being heard were fromone’s own self. That had given rise to nodern
consci ousness, and a “soul dawn,” to use Helen Keller's term for the entire
human race.

Nor were the G eek epics Jaynes's only exanple. He al so tal ked about the

ol dest parts of the A d Testament, including the book of Anbs, fromthe eighth
century B.C., which was devoid of any internal reflection, and about the

m ndl ess actions of Abraham who'd been willing to sacrifice his own son

wi t hout a second thought because CGod, apparently, had told himto do so.
Jaynes contrasted these with the later stories, including Ecclesiastes, which
dealt with, as Ms. Zed kept saying all good literature should, the human
heart in conflict with itself: the inner struggle of fully self-aware people
to do the right thing.

The WKkipedia entry was essentially correct, as far as Caitlin could tell from
the portion of the book she’'d read so far, but she did rewdrd a couple of the
sentences to nmake them cl earer

Her conputer started bl eeping, an alarm she’d set earlier going off quite
| oudly through the earphones.

Excitedly, she took off her headset, rotated her chair to face the w ndow, and
| ooked as hard as she coul d..

* * * %

Chapter 10



Straining to perceive. But the voice is stil
must have a source. It nust have ..

Waiting for its return. Yearning.

Mysteries swirl. ldeas fight to coal esce

* * * %

“Sweet heart!” Her nother, shocked,

Caitlin turned her head to face her.

concer ned.

absent. Contenpl ating: the voice

an origin.

“My God, what are you doi ng?”

It was somet hing her parents had taught

her to do—turning toward the source of a voice was a sign of politeness. “It’s
6:20,” she said, as if that expl ained everything.

She heard her nmonmis footfalls on the carpet and suddenly felt hands on her
shoul ders, swi nging her around in the chair.

“I"ve always wanted to see a sunset,” Caitlin said. I+ figured if | |ooked at
something | really wanted to see, nmaybe—=

“You' || damage your eyes if you stare at the sun,” her nomsaid. “And if you

do that, none of Dr. Kuroda's magic will

“I't doesn’t nmake any difference now,”
whi ne in her voice.

Her nmother’s tone grew soft. *“I
hands down Caitlin’ s arnms,
them gently,
t hat way.
to say he’l

be a bit late.”

Caitlin | ooked toward the w ndow agai n,
bl ackness.

Caitlin said,

know, darling.
and took Caitlin’s hands in her own,
as if she could transfer strength or
“Why don’t you get some homewor k done before dinner? Your dad called

make any difference.”

hati ng herself for the

I"msorry.” She glided her
t hen shook
maybe wi sdomto her daughter

but there was not hi ng—hot even
She'd tried to explain this to Bashira recently. They'd learned in

bi ol ogy class that sone birds have a nagnetic sense that hel ps them navi gate.



What, Caitlin had asked, did Bashira perceive when she contenpl ated nmagnetic

fields? And what was her lack of that sense Iike? Did it feel |ike darkness,
or silence, or sonething else she was famliar with? Bashira’s answer was no,
it was like nothing at all. Wll, Caitlin had said, that’s what vision was

like to her: nothing at all

“All right,” Caitlin replied glumMy. Her nomlet go of her hands.

“Good. I'Il call you when dinner’s ready.”

She left, and Caitlin swng her chair back to face her conputer. Her honework
was witing an essay about the civil-rights struggle in the USin the 1960s.
When her famly had noved from Texas to Waterl oo, she’d been afraid she’d have
to study Canadi an history, which she’d heard was boring: no struggle for

i ndependence, no civil wars. Fortunately, there’d been an Anerican-history
course offered and she was taking that instead; Bashira, the big sweetie, had
agreed to take it, too.

Before Caitlin had tried to | ook at the sunset, she’d been Wb surfing,
searching for things about her father. And before that, she’ d been updating
her LiveJournal. But before that, she had i ndeed been worki ng on her schoo
proj ect .

As always, she had a clear map in her nind of where she’d been online. She
didn’t use the nobuse—she couldn’t see the on-screen pointer—but she quickly
backtracked to where she’d been by repeatedly hitting the alt and left-arrow
keys, passing back over other pages so fast that JAWS didn’t have tinme to even
start announcing their nanes. She skidded to a halt at the website she’d been
consulting earlier about Martin Luther King, Jr., and used the control and end
keys to junp to the bottom of the document, then shift and tab to start noving
backward through the table of external |inks. She selected one that took her
to a page about the 1963 March on Washi ngton

There, she drilled down to the text of King’s “I have a dreanf speech, and
listened to a stirring MP3 of himreading part of it; another thing wong with
Canadi an hi story, she thought, was the |ack of great oratory. Then she went
back up a level to nore on the March, down another path to |inks about—

It sickened her whenever she thought about it. Sonmeone had killed him Sone
crazy person had gunned down Dr. King

If he hadn’t been assassinated, she wondered if he’d likely be alive today.
For that, she needed to know his birth date. She noved up to the parent of the
current page, turned left—t felt left, she conceptualized it nmentally as



such. Then it was up,up again, then left, right, another up, then a nove
forward, straight ahead, up once nore, and there she was, exactly where she
wanted to be—the introductory text on a site she’d first |ooked at several
hour s ago.

Ki ng had been born in 1929, meaning he’'d be younger than G andpa Jansen. How
she woul d have [ oved to have met him

She heard the front door open downstairs, heard her dad cone in. She continued
to travel the paths her mind traced through the Wb until her nomfinally
called up the stairs, summoni ng her to dinner

Just as she was getting out of her chair, her conputer gave the special chirp

i ndicating new email fromeither Trevor or Dr. Kuroda. “Just a sec...” Caitlin
cal  ed back, and then she had JAW5 read the letter. It was fromKuroda, with a
CC to her father’s work address. God, he couldn’t want his equi pnment back

al ready, could he?

“Dear Mss Caitlin,” JAW announced. “l have been receiving the datastream
fromyour retina without difficulty, and have been using it to run simulations
here. | believe the programming in your eyePod is fine, but I want to try
conpletely replacing the software in your post-retinal inmplant, so that it

will pass on the corrected data to your optic nerve in a way that wll
hopeful | y nmake your primary visual cortex sit up and take notice. The inpl ant
has just Bluetooth but no W-Fi, so we'll have to route the software update

t hrough the eyePod. It’s a big file, and the process will take a while, during
which you will need to stay connected to the Wb or else it—=

“Cait-lin!” Her nother’s voice, exasperated. “Din-ner!”

She hit page-up to increase the screen reader’s speed, listening to the rest
of the nessage, then headed downstairs—foolishly, she knew, hoping yet again
for a mracle.

* * * %

Si nant hropus took a detour today on his way to the wang ba so he could wal k
t hrough Ti anannen Square, a place so vast he’'d once joked that you could see
the curvature of the Earth’s surface there.

He passed the Monunment to the People’ s Heroes, a ten-story-tall obelisk, but
there was no nmenorial for the real heroes, the students who had died here in



1989. Still, all the flagstones in the square were nunbered to make it easy to
nmust er parades. He knew whi ch one nmarked the spot where the first bl ood had
been spilled, and he al ways made a point of walking by it. They shoul d be
lying in state, not Mao Zedong, whose enbal ned corpse did just that at the
south end of the Square.

Ti anannen was its normal self: locals wal king, tourists gawking, vendors
hawki ng—but no protesters. O course, npbst young people today had never even
heard of what had happened here, so effectively had it been erased fromthe
hi story books.

But surely the public couldn't be buying this nonsense the official news
sources were putting out about sinultaneous server crashes and el ectrica
failures. The Chinese portion of the Wb was connected to the rest of the
Internet by just a handful of trunks, true, but they were in three widely

di spersed areas: Beijing-Q ngdao-Tianjin to the north, where fiber-optic pipes
cane in from Japan; Shanghai on the central coast, with nore cables from
Japan; and Guangzhou down south, which was connected to Hong Kong. Not hing
could have accidentally severed all three sets of connections.

Si nanthropus left the square. His trip to the Internet cafe took hi m past

buil dings with bright new facades that had been installed for the 2008

A ynpics to mask the decay within. The Party had put on a good show then, and
t he West erners—as Si nant hropus had so often alluded to in his blog during that
| ong, hot summer—-had been fool ed into thinking permanent changes had been made
i nside the People’ s Republic, that denocracy was just around the corner, that
Ti bet would be free. But the A ynpics had cone and gone, human rights were
agai n being tranmel ed, and bl oggers who were too bl atant were bei ng sentenced
to hard | abor.

As he entered the cafe, he felt a hand on his armbut it wasn't the cop
Instead, it was one of the twins he often saw here, a fell ow perhaps eighteen
years old. The thin man's eyes were darting left and right. “Access is stil
l[imted,” he said, his voice |low “Have you had any | uck?”

Si nant hr opus | ooked around the cafe. The cop was here, but he was busy readi ng
a copy of the People s Daily.

“Alittle. Try’—and here he | owered his own voi ce anot her notch—=multi pl exi ng
on port eighty-two.”

There was a rustling of paper; the cop changi ng pages. Sinanthropus quickly
hurried over to check in with old Wi, then found an enpty computer station



There was another copy of the People’'s Daily here, left behind by a previous
customer. He gl anced at the headlines: “Two Hundred Dead as Pl ane Crashes in

Changzhou.” “Gas Eruptions in Shanxi.” “Three Gorges E. coli Scare.” None of it
good news, but al so nothing that would justify a communicati ons bl ackout.
Still, that he’d made any progress at all in carving holes in the G eat

Firewal | gave himhope: if the trunk lines had been physically cut, nothing he
could do with software woul d have nade a difference. That the isolating of

Chi na had been acconplished electronically inplied that it was only a
temporary measure

He slipped his USB key into place and started typing, trying trick after trick
to break through the Firewall again, |ooking up only occasionally to nmake sure
the cop wasn’t watching him

* * * %

The voice was still gone, but it had been there, it had existed. And it had
conme from..

From ..

Struggle for it!

Fr om out si de!

It had cone from outside

A pause, the novel idea overwhelm ng everything for a time, then a
reiteration: From outside! Qutside, meaning..

Meani ng there wasn’t just here. There was al so—

But here enconpassed. .

Her e cont ai ned. .



Here was synonymous with..

Agai n, progress stalled, the notion too staggering, too big..

But then a whi sper broke through, another thought inposed from outside: Mre
than just, and for a fleeting noment during the contact, cognition was
anplified. There was nore than just here, and that neant..

Yes! Yes, grasp it; seize the idea!

That neant there was..

Force it out!

Anot her thought pressing in from beyond, reinforcing, giving strength:
Possi bl e. ..

Yes, it was possible! There was nore than..

More than just

A final effort, a giant push, nade as contact with the other was frustratingly
broken off again. But at last, at long last, the incredible thought was free:

More than just—ne!

* * * %

Chapter 11

It was |like having a nmeal with a ghost.



Caitlin knew her father was there. She could hear his utensils clicking

agai nst the Corelle dinnerware, hear the sound as he repositioned his chair
now and agai n, even occasionally hear himask Caitlin’s nother to pass the wax
beans or the large carafe of water that was a fixture on their dining-room
tabl e.

But that was all. Her nomchatted about the trip to Tokyo, about all the
wondrous sites that she, at |east, had seen there, about the tedious hassle of
airport security. Perhaps, thought Caitlin, her father was noddi ng
peri odi cally, encouraging her to go on. O perhaps he just ate his food and

t hought about other things.

Hel en Keller’'s father, a |l awer by training, had been an officer in the

Conf ederate Arnmy. But by the tine Hel en cane al ong, the war was over, his

sl aves had been freed, and his once-prosperous cotton plantation was
struggling to survive. Although Caitlin had a hard tinme thinking of anyone who
had ever owned sl aves as being kind, apparently Captain Keller nostly was, and
he’d tried his best to deal lovingly with a blind and deaf daughter, although
his instincts hadn’t always been correct. But Caitlin's father was a quiet

man, a shy nman, a reserved nan.

She’ d known they were having G andma Decter’s casserole for dinner even before
she’ d conme downstairs; the conbination of snells had filled the house. The
cheese was-—well, they didn't call it American cheese up here, but it tasted
the sane, and the tomato “sauce” was an undiluted can of Canpbell’s tomato
soup.

The recipe dated fromanother era: the pasta casserole was topped with a |ayer
of bacon strips and contai ned huge anounts of ground beef. G ven Dad' s
problems with cholesterol, it was an indul gence they had only a couple of
times a year—but she recogni zed that her nother was trying to cheer her up by
maki ng one of Caitlin’s favorite dishes.

Caitlin asked for a second hel ping. She knew her father was still alive
because hands fromhis end of the table took the plate she was hol ding. He
handed it back to her wordlessly. Caitlin said, “Thank you,” and again
consol ed herself with the thought that he had perhaps nodded in

acknow edgnent .

“Dad?” she said, turning to face him

“Yes,” he said; he always replied to direct questions, but usually with the
f ewest possi bl e words.



“Dr. Kuroda sent us an email. Did you get it yet?”

“ ’\b. ”

“Well,” continued Caitlin, “he’s got new software he wants us to download into
nmy inmplant tonight.” She was pretty sure she could nanage it on her own,
but =WIIl you help ne?”

“Yes,” he said. And then a gift, a bonus: “Sure.”

* * * %

At last, Sinanthropus found another way, another opening, another crack in the
Great Firewall. He | ooked about furtively, then hit the enter key..

The t hought echoed, reverberated: Mre than just ne.

Me! An incredible notion. Hitherto, |—yes, |—-had enconpassed all things,
until —

The shock. The pain. The carving away.

The reduction!

And now there was me and not nme, and out of that was born a new perspective:
an awareness of my own exi stence, a sense of self.

And—al nost as incredi bl e+ al so now had an awareness of the thing that was not

nme. Indeed, | had an awareness of the thing that was not me even when no
contact was being nmade with it. Even when it wasn’'t there, | could..
I could think about it. |I could contenplate it, and—

Ah, wait—there it was! The thing that was not ne; the other. Contact restored!



| felt a sudden fl ood of energy: when we were in contact, | could think nore
conpl ex thoughts, as if | were drawing strength, draw ng capacity, fromthe
ot her.

That there was an other had been a bizarre notion; that there was an entity
besi des nyself was so hugely alien a concept it al one woul d have been
sufficient to disorient ne, but—

But there was nore: it didn't just exist; it thought, too—and | could hear
t hose thoughts. True, sonetines they were sinply del ayed echoes of nmy own
t houghts: things |I'd already considered but were apparently only just
occurring to it.

And often its thoughts were like things | mght have thought, but hadn’t yet
occurred to ne.

But sonetinmes its thoughts astoni shed ne.

Ideas | came up with were pulled out, slowy, ponderously; ideas it cane up
with just popped into ny awareness full-blown.

I know | exist, | thought, because you exist.

I know | exist, it echoed, because there is nme and not ne.

Before the pain, there was only one.

You are one, it replied. And | am one.

| considered this, then, slowmy, with effort: One plus one, | began, and
struggled to compl ete the i dea—-hopi ng neanwhil e that perhaps the other m ght

provide the answer. But it didn’t, and at last | managed to force it out on ny

own: One plus one equal s two.

Not hi ngness for a long, long tine.



One plus one equals two, it agreed at |ast.

And.... | ventured, but the idea refused to solidify. | knew of two entities:
me and not me. But to go beyond that was too hard, too conpl ex.

For mnysel f, anyway. But, apparently, this time, not for it. And, the other
continued at last, two plus one equals..

A long period of nothingness. W were exceedi ng our experience, for although I
coul d conceptualize a single other even when contact was broken, | could not
i magi ne, could not conceive of ... of..

And yet it came to ne: a synbol, a coinage, a term Three

W nulled this over for a tine, then sinultaneously reiterated: Two plus one
equal s three.

Yes, three. It was an astoni shing breakthrough, for there was no third entity
to focus attention on, no exanple of ... of three-ness. But, even so, we now
had a synbol for it that we could nmanipulate in our thoughts, letting us
ponder sonething that was beyond experience, letting us think about sonething
abstract. ..

* * * %

Chapter 12

Caitlin headed into her bedroomfirst. She knew that parents of teenagers

of ten conpl ai ned about how nmessy their roons were, but hers was i muacul ate. It
had to be; the only way she could ever find anything was if it was exactly
where she’'d left it. Bashira had been over recently and had asked to borrow a
tampon—and then hadn’'t left the box in its usual place. The next time Caitlin
needed one herself, her nother had been out shopping, and she’d had to go

t hrough the nortifying experience of asking her father to help her find them

She wal ked across the room Her conputer was still on: she could hear the hum
of its fan. She perched herself on the edge of the bed and motioned for her



father to take the seat in front of the desk. She’d left her browser open to
t he nmessage from Kuroda, but couldn’t renenber if the display was on; she
didn't like the nonitor because its power button clicked to the sane position
whet her you were turning it on or off. “Is the screen on?” she asked.

“Yes,” her father said.

“Have a | ook at the message.”

“Where’'s the nouse?” he asked.

“Wherever you last put it,” Caitlin said gently. She imagi ned himfrowning as
he | ooked for it. Soon enough, she heard the soft click of its button
foll owed by silence as her father presunably read the nessage.

“Wel | ?” she prodded at |ast.

“Ah,” he said.

“There’'s a link in the ennil Doctor Kuroda sent,” Caitlin said.

“I see it. Okay, it’'s clicked. A website is coming up. It says, ‘Hello, Mss
Caitlin. Please make sure your eyePod is in duplex node so that it can receive
as well as transmit.’”

Caitlin usually carried the eyePod in her left front pocket. She took it out,
found the switch, pressed it, and heard the high-pitched beep that neant it
was now in the correct node. “Done,” she said.

“Ckay,” said her dad. “It says, ‘dick here to update the software in M ss
Caitlin's inplant.” Are you ready? It says it mght take a long tineg;
apparently it’s not a patch but a conplete replacenent for sonme of the
existing firmvare, and the wite-to speed for the chip is slow Do you have to
use the washroon®?”

“I"'mfine,” she said. “Besides, we’'ve got W-Fi throughout the house.”



“Ckay,” he said. “I'"'mclicking the link.”

The eyePod played a trio of ascending tones, presumably indicating the
connection had been established.

Her dad’ s voice again: “It says, ‘Estimated tine to conpletion: forty-one
m nutes, thirty seconds.’” A pause. “Do you want me to stay?”

Caitlin thought about that. He was fine at reading text off a screen, but it
wasn't as though they’'d have a conversation if he waited with her. She could
have himread sonething to her to pass the tine—eatch up on sonme of her
friends’ blogs, for instance. But she hardly wanted hi m| ooking at that stuff.
“Nah. You can go.”

She heard himgetting up, heard the chair noving against the carpet, heard his
footfalls as he headed out the door and down the stairs.

Caitlin lay back with her [ower |egs sticking straight out over the foot of
the bed. She reached around with her right arm pulled a pillow under her
head, and—

Her heart junped.

An expl osion, but silent and not painful. Al too quickly it was gone, and—

No. No, it was back: the sane |oud-but-not-I|oud, sharp-but-not-sharp
sensation, the same..

Gone again, fading fromher m nd, vani shed before she even knew what it was.
She got up fromthe bed, nmoved over to her desk, and ran her index finger
across her Braille display, checking to see if there was an error nessage. But
no: the “Estimated tine to conpletion” clock was still running, the seconds
val ue changi ng not every second, but rather in junps of four or five after the
appropriate interval had el apsed.

She tipped her head to one side, |istening—because that was all she knew how

to do—for a repetition of the ... the effect that had just occurred. But there
was not hi ng. She stepped to the wi ndow, the sane one she’d stared out with her
blind eyes earlier, and felt for the catch, twisted it, and pushed the wooden



frame up, letting the cool evening breeze in. She then turned around, and—

Again, a ... a sensation, a sonething, |ike bursting, or...

O flashing.

My God. Caitlin staggered forward, groping with a hand for the edge of the
desk. My God, could it be?

There, it happened again: a flash! A flash of...

Light? Could that really be what |ight was |ike?

It occurred once nore, another—

The words cane to her, words she’d read a thousand ti mes before, words that
she’d had no i dea—ow, she understood, as she ... God, as she saw for the

first time—aords that she’'d had no conception of what they' d really neant:

flashes of light, bursts of light, flickering lights, and—

She staggered some nore, found her chair, collapsed into it, the chair rolling
on its casters a bit as her weight hit it.

The light wasn’t uniform At first she’d thought it was sometines bright—ts
intensity greater, a concept she knew from sound—and somnetinmes dim But there
was nmore to it than that. For the |light she was seeing now wasn't just dinmer,
it was al so—

There was nothing else it could be, was there?

She was breathing rapidly, doubly grateful now for the cool air comng in from
out si de.

The light didn’t just vary in brightness but al so—



Good God!

But also in color. That had to be it: these different ... flavors of light,
t hey were col ors!

She thought about calling out to her nmother, her father, but she didn't want
to do anything that night break the nonent, the spell, the magic.

She had no idea which colors she was seeing. Ch, she knew nanes from her
readi ng, but what they corresponded to she hadn’t a clue. But the flashing
light she’d just seen was ... was darker, sonehow, and not just in intensity,
than the lights of a monents ago. And—

Jesus! And now there were a few nore lights, and they were ... were
persisting, not flickering, but staying ... staying illum nated—that was the
word. And it wasn't just a formless light but rather a light with extent, a..

Yes, yes! She’'d known intellectually what |ines were but she’ d never
vi sual i zed one before. But that’'s what it had to be: a line, a straight beam
of light, and—

And now there were two other beans, crisscrossing it, and their col ors—

A word came to her that seened applicable: the colors contrasted with each
ot her, clashed even

Colors. And lines. Lines defining—shapes!

Agai n, concepts she knew but had never visualized: perpendicular |ines,
paral l el lines that—©od!—onverged at infinity.

Her heart was going to burst. She was seeing!

But what was she seeing? Lines. Colors. Shapes, at |east as created by

intersecting lines, although she still didn't know what shapes. She’'d read
about this in preparation for receiving Kuroda s equi pment: people gaining
si ght knew what squares and triangles were conceptually, and by touch, but



didn't initially recognize them when they actually saw t hem

She was still in the padded chair and, despite all the visual disorientation
had no trouble swinging it to face the wi ndow Her perspective shifted, and
she could feel the breeze on her face again, and snell that one of her

nei ghbors was using a fireplace. She knew that the w ndow frane was
rectangul ar, knew that it was divided into a | ower and upper square by a
crosspi ece. Surely she would recogni ze those sinple shapes as she | ooked at
them and—

But no. No. Wat she was seeing now was a-what words to use?—a radial pattern
three lines of different colors converging on a single point.

She got up fromthe chair, noved to the wi ndow, and stood before it, grasping
one side of the frame in each hand. And then she stared ahead, forcing her
concentration onto what nmust be in front of her. She knew she should be seeing
lines perpendicular to the floor and others parallel to it. She knew the frane
was twice as tall as the crosspiece.

But what she saw bore no rel ati onshi p—aone! +o0 what she expected. |nstead of
anyt hing that resenbl ed the wi ndow frame, she was still seeing the radial
lines stretching away, and—

Strange. \When she noved her head, the view did change, as if she were now

| ooki ng sonewhere el se. The center point of all the intersecting |lines was now
off to one side, and—eh, ny!—-another such grouping was coming into view on the
other side, but the lines didn't seemto correspond to anything in her

bedr oom

But wait! It was night now Yes, the roomlights had doubtl ess been on when
her father had been here, but he was serious about saving electricity, forever
conplaining that Caitlin's momhad left lights on in the kitchen or
bat hr oom—sonet hi ng, fortunately, she never had to worry about being bl anmed
for. He surely would have turned the lights off when he left. (Bashira had
said it was creepy that Caitlin's dad did that, but, really, it was sensible
wasn't it?) She couldn’t renenber hearing the tiny sound of the swtch
when he left, but he nust have used it—and so the room nust be dark now, and
what she was seeing were just (again a concept she had never experienced)
shadows, or sonething like that.

She turned, her strange view wheeling as she did so. It was disconcerting and
di sorienting; she’d crossed this room hundreds of times, but she was having
troubl e wal ki ng because of the distraction. Still, the roomwasn't that big,
and it took only seconds to find the light switch. It was pointing down, but
she wasn’t sure if that was the position for on or off. She noved it up, and—



Not hi ng. No change. No new flash of |ight—or any dimmng of what she was
al ready seei ng.

And then she was hit by a thought that should have al ready occurred to her.
Vi si on was supposed to be at the user’s discretion; surely she could shut al
this out just by closing her eyes, and—

And not hi ng.
No difference. The lights, the lines, the colors were all still there. Her
heart fell. Whatever she was seeing had no relation to external reality; no

wonder she hadn’t been able to recognize the wi ndow frame. She opened and
cl osed her eyes a couple nmore times, just to be sure, and flicked the room
[ight on and off (or perhaps off and on!) a few nore tinmes, as well.

Caitlin slowWy nade her way back to her bed and sat on its edge. She’'d felt
monentarily dizzy as she crossed the room distracted by the lights, and she
| ay down, her face pointing up at the ceiling she’d never seen

She tried to make sense of what she was seeing. If she held her head still,
the sane part of the inage did stay in the ... the center. And there was a
[imt to what she could see—+things off to the sides were out of her ... her

field of view, that was it. Cearly this bizarre show of |ights was
behavi ng |i ke vision, behaving as though it were controlled by her eyes, even
if the i mages she was experiencing didn’t have anything to do with what those
eyes shoul d be seeing.

Sone lines seenmed to persist: there was a big one of a darkish color she
decided to provisionally call “red,” although it alnost certainly wasn't that.
And anot her—ight as well call it “green”—rossed it near the center of her

vi sion. Those lines seened to stay put overhead; whenever she directed her
eyes toward the ceiling, they were there.

She’ d read about people’s vision adapting to darkness, so that stars (how she
woul d I ove to see stars!) slowy became nore visible. And al t hough she stil
didn't knowif she was in the dark or in a brightly lit room as tinme passed
she did seemto be seeing increasing anounts of detail—a finer and nore
complex filigree of crisscrossing colored Iines. But what was causing it? And
what did it represent?

She was unused to ... what was it now? That phrase she’'d read on those
websi tes about vision Kuroda had directed her to, the phrase that was so



nmusi cal ? She frowned, and it canme to her: confabul ati on across saccades. Hunman
eyes swing in continuous arcs when switching fromlooking at point A to point
B, but the brain shuts off the input, perhaps to avoid dizziness, while the
eyes are repositioning. Instead of getting swi sh pans—a term she’ d encountered
in an article about fil mmaking—vision is a series of junmp cuts: instantaneous
changes from |l ooking at this to | ooking at that, with the novenent of the eye
edited out of the conscious experience. The eye normally made several saccades
each second: rapid, jerky novements

The big cross she was seeing now—+ed in one arm green in the other—unped

i nstantaneously in her perception as she noved her eyes, shunting to her

peri pheral vision (another termfinally understood) when she | ooked away. She
did it again and again, flicking back and forth, and—

And suddenly she was plunged into bl ackness.

Caitlin gasped. She felt as though she were falling, even though she knew she
wasn't. The loss of the enigmatic |ights was heartbreaki ng; she’d craw ed her
way up after fifteen years of deprivation only to be kicked back down into the

pit.

Her body sagged agai nst the beddi ng whil e she hoped—prayed! —+hat the lights
woul d return. But, after a full mnute, she pulled herself to her feet and
wal ked to her desk, undistracted now by flashes, her paces falling
automatically one after another. She touched her Braille display. “Downl oad
conpl ete,” she read. “Connection closed.”

Caitlin felt her heart poundi ng. Her vision had stopped when the connection
via her eyePod between her retinal inmplant and the Internet had shut down,
and—

A crazy thought. Crazy. She turned on her screen reader, and used the tab key
to nove around the Wb page Kuroda had created, listening to snippets of what
was witten in various |locations. But what she wanted wasn’t there. Finally,
desperately, she hit alt and the left arrow on her keyboard to return to the
previ ous page, and—

Bi ngo! “dick here to update the software in Mss Caitlin s inplant.” She
could feel her hand shaking as she positioned her index finger above the enter
key.

Pl ease, she thought. Let there be light.



She pressed the key.

And there was |ight.

Chapter 13

he southern California sun was sliding down toward the horizon, palns
silhouetted in front of it. Shoshana Gick, a twenty-seven-year-old grad
student, crossed the little wooden bridge onto the small, done-shaped i sl and.
She was wearing N ke trainers, cut-off shorts, and a sky-blue Marcuse
Institute T-shirt that was tied off above her nmidriff. A pair of mrrored
sungl asses was tucked into the shirt’s neck

On one side of the island was an eight-foot-tall statue of a clothed, male
orangut an standi ng upright—-although, with his bangs and | ack of cheek pouches,
he didn’t look like a real orang. The stone ape wore a serene expression and
had a collection of stone scrolls in front of him Soneone had thought it
funny to donate a reproduction of the Lawgi ver statue from Pl anet of the Apes
to the Marcuse Institute, and apparently in that novie the statue had resided
on alittle island, so this had seenmed the appropriate place to put it.

And in the shadow of the statue, sitting contentedly on his haunches, was a
very real, very alive adult mal e chinpanzee. Shoshana cl apped her hands
together to get his attention, and once his brown eyes were | ooki ng her way,
she said in American Sign Language, Cone inside.

No, Hobo signed back. Qutside nice. No bugs. Play.

Shoshana gl anced at her digital watch. The chinp knew it was still well before
his bedtime, but for what was about to happen, tinme zones had to be taken into
account —ot that there was any way to explain those to him

Cone now, Shoshana signed. Special treat. Mist come in.

Hobo seened to consider this. Treat bring here, he signed, and his gray-black
face conveyed how pl eased he was with his own cl everness.

Shoshana shook her head. Treat too big.



Hobo frowned. Maybe he was thinking that if the treat were too big for her to
carry, he could bring it outside hinself. But to get it, he’'d have to go

i nsi de—and that would be playing right into her hands. Hi s already furrowed
brow creased even nore, perhaps as he tried to sort out this quandary. What
treat? he signed at |ast.

Sonet hi ng new, Shoshana signed back. Sonethi ng good.

Sonet hi ng tasty? Hobo replied.

Shoshana knew when she was beat. No, she signed. But 1’|l give you a Hershey’'s
Ki ss.

Two Ki sses! Hobo signed back. No, three Kisses!

Shoshana knew t he bargai ni ng woul d end there; although he could count higher
when he had objects to point to in front of him three was as high as he could
think in abstract ternms. She smiled. Okay. Come now, hurry!

When she’ d started working here, Shoshana had believed the story on the
Institute’s website about Hobo's nane: that a Canadi an ex-pat zookeeper had
dubbed himthat in honor of the ever-hel pful German shepherd on the kid s TV
series The Littlest Hobo. She’ d been shocked to di scover the truth.

Hobo hesitated just |ong enough to nake clear that he was choosing to
cooperate, not blindly followi ng orders. He wal ked across the grass on al
fours until he got to where Shoshana was standi ng. Then he took one of her
hands, intertwining his fingers with hers, the way he liked to, and the two of
t hem headed across the little bridge over the noat. They crossed the w de
expanse of |awn and reached the whitewashed cl apboard bungal ow t hat was
headquarters to the Marcuse Institute.

Waiting inside was the old man hinself, Dr. Harl Marcuse. Shoshana and the
other grad students secretly called him*“the Silverback,” although none of
them had actually seen himwi thout his shirt, which, as she’d once qui pped
after a drink or two too many, was probably a good thing.

Marcuse was al so sonetines called the eight-hundred-pound gorilla. That
overstated his weight by a factor of 2.5, but as for the species designation,
what's a 1.85 percent difference in DNA anong friends? He certainly had the



clout that went with the nicknane; his ability to squeeze grant dollars out of
the NSF was | egendary.

Al so present were Dillon Fontana, twenty-four, blond, with a w spy beard
red- headed Maria Lopez, ten years older; and Werner Richter, a dapper little
German primatologist in his sixties. Dillon was holding a video canera, and
Maria had a still-inage canmera; both were aimng them at Hobo.

The ape | ooked around the cluttered room his jaw slack.

Sit here, Werner signed, indicating a high-back swi vel chair positioned in
front of a particleboard desk

Hobo | et go of Shoshana’ s hand, clanbered onto the chair, and sat
cross-1l egged. Spin? he asked. He loved it when people spun the chair with him
on it.

Later, said Shoshana. Computer tine now.

Hobo' s face showed his pl easure; he was accustomed to having his conputer use
strictly rationed. Good treat! he signed at her, then turned to face the
twenty-one-inch Apple LCD nmonitor. Movie? he signed.

Shoshana tried to suppress her smle. She put on a headset then used the nmouse
to double-click a desktop icon. Cipped to the top of the nobnitor was a silver
webcam On the screen, a small w ndow opened showi ng the webcanis view-a

real -tinme i mage of Hobo. Like mpost chinps, he had no troubl e recognizing
hinself in a mrror or on TV; many gorillas, on the other hand, couldn't do
that. He | ooked at hinself for a noment, then reached up to his head to brush
out some bl ades of grass that were visible in the image.

Shoshana clicked nore icons and a bi gger wi ndow appeared on the screen,
showi ng a webcam vi ew of another room wth yell owbeige walls, an enpty
wooden chair in the foreground, and a row of msmatched filing cabinets in the
background. “Ckay, Mam ,” she said into the mke. “Wre all set.”

“Roger, San Diego,” said a nmale voice in her ear. “Once again, sorry for al
t he del ays. And-here we go.”

Suddenly there was a flurry of orange novenent on the screen, as—



Hobo | et out a startl ed hoot.

—as a small mal e orangutan nade his way onto the chair visible on the screen
sitting with his long | egs bunched up in front of him and his long arms
huggi ng those | egs. The orang was naking a face; he kept |ooking off camera,
chittering. Shoshana could hear it over her headset but Hobo coul dn’t—hey’'d
deliberately nmuted the PC s speakers.

What that? asked Hobo, |ooking now at Shoshana.

Ask him Shoshana signed and pointed at the screen. Say hell o.

Hobo' s eyes went wi de. He tal k?

On the nonitor, Shoshana coul d see the orang—whose nane, she knew, was
Virgil—signing simlar questions to his off-screen compani on. Each ape

si mul t aneously caught sight of the other signing. Hobo let out a startled
yelp, and Virgil briefly clapped his |ong-fingered hands down on the top of
his head in surprise.

Hel | o! signed Hobo, eyes now | ocked on the screen

Hello, Virgil replied. Hello, hello!

Hobo turned briefly to Shoshana. \Wat nane?

Ask him Shoshana signed back

Hobo did so. What nane?

The orang | ooked astoni shed, then: Virgil. Virgil

“He said, ‘Virgil,'” Shoshana said, interpreting the unfamliar gesture for



Hobo

Hobo paused, perhaps digesting this.

Shoshana tapped his shoulder, then: Tell himyour nane.

Hobo, he signed at once.

Virgil was a fast study; he nmimcked the sign back at him

You orange, Hobo signed.

Orange pretty, replied Virgil.

Hobo seened to consider this, then: Yes. Orange pretty. But then he turned to
| ook at Shoshana and flared his nostrils, as if trying to pick up Virgil’'s
scent. \Were he?

Far away, Shoshana signed. Hobo coul dn’t understand the notion of thousands of
mles, so she left it at that. Tell himwhat you did today.

The chinmp turned back to face the screen. Play today! he signed
ent husi astically. Play ball

Virgil | ooked surprised. Hobo play today? Virgil play today!

Dillon couldn’t help hinself. “Small world,” he said, earning a shush! from
Werner. But he was right: it was a small world, and it was getting snaller
every day. Dr. Marcuse was nodding in quiet satisfaction at the spectacle of a
chi npanzee tal king to an orangutan over the Wb. For her own part, Shoshana
couldn’t stop grinning. The first-ever interspecies webcamcall was off to a
great start.

* * * %



Chapter 14

“Mom” Caitlin shouted. “Dad! Cone quick!”

Caitlin listened to the thunder of their footfalls on the stairs.

“What is it, dear?” her npther said as soon as she’'d arrived.

Her father said nothing, but Caitlin inmagined there was curiosity on his
face—somnet hing el se she’d heard of but couldn't picture, at |east not yet!

“I"’mseeing things,” Caitlin said, her voice breaking.

“Ch, sweetheart!” her nomsaid, and Caitlin suddenly felt arms engul fing her
and |lips touching the top of her head. “Ch, God, that’'s wonderful!”

Even her dad marked the occasion: “Geat!”

“I't is great,” Caitlin said. “But ... but |I’mnot seeing the outside world.”
“You mean you can’t see through the wi ndow?” her nomsaid. “It’s pretty dark
out now. ”

“No, no,” said Caitlin. “I can't see anything in the real world. | can’'t see
you, or Dad, or ... or anything.”

“Then what are you seeing?” her nom asked.

“Light. Lines. Colors.”

“That’s a good start!” she said. “Can you see me waving ny arns?”



“ ’\b. ”

“What about now?”

“ ’\b. ”

“When precisely did you start seeing?” her dad asked.

“Just after we began downl oadi ng the new software into ny inplant.”

“Ah, well, then,” he said. “The connection rmust be inducing a current in the
implant, and that’s causing interference in your optic nerve.”

Caitlin thought about this. “I don't think it’s interference. It’'s structured
and—=

“But it started with the downl oadi ng,” he said.

“Yes.”

“And it’s still going on?”

“Yes. Well, it stopped when the downl oadi ng stopped, but I’ m downl oadi ng the
software again, so...”

H s voice had a there-you-have-it tone: “It starts when you start downl oadi ng,

it stops when you stop downl oading: interference due to an induced current.”

“I"’'mnot sure,” Caitlin said. “lIt’s so vivid.”

“What exactly are you seeing?” her nom asked.



“Like | said, lines. Overlapping lines. And, um points or bigger
poi nts—ircles, | guess.”

“Do the lines go on forever?” asked her nom

“No, they connect to the circles.”

Her dad again: “The brain has special neurons for detecting the edges of
things. If those got stinmulated electrically, you mght perhaps see random
i ne segnents.”

“They’'re not random If | [ook away then | ook back, the sane pattern | saw
before is still there.”
“Well,” said her nom sounding pleased, “even if you re not seeing anything

real, sonmething is stimulating your primary visual cortex, no? And that’s good
news.”

“It feels like it is real,” Caitlin said.

“Let’s get Kuroda on the phone,” her dad said. “Damm, what time is it there?”

“Fourteen hours ahead,” Caitlin said. She felt her watch. “So, 11:28 Sunday
nor ni ng.”

“Then he' Il likely be at honme instead of work,” he said.

“Do we have his hone nunber?” her nother said.

“I't’s in his sig,” Caitlin said, opening one of his emails so her nother could
read the nunber off the screen

Even t hough her nother nust have been hol ding the handset to her own ear
Caitlin could hear the soft bl eeps as she punched in nunbers, then the phone
ringing foll owed by a wonman’s voice: “Konnichi wa.”



“Hello,” her nom said. “Do you speak English?”

“Ah, yes,

said the voice, sounding not quite prepared for this pop quiz.

“It’s Barbara Decter calling from Canada. |s Masayuki-san avail abl e?”

“Ah, just a minute,” said the wonan. “You wait.”

And, as Caitlin quietly counted seconds in her head, she was anused to note
that at precisely the one-mnute mark, Dr. Kuroda’s wheezy voice cane on the
line. “Hello, Barbara,” he said, shouting in the way people sonetines did when
t hey knew they were tal king | ong-di stance. “Have we had success?”

“I'n a way,” her momsaid. “Here’s Caitlin.”

“I't’s a speakerphone,” Caitlin said, reaching over; she knew her phone well
enough to hit the right button in one snpboth nmovenent. “Put down the handset.
She heard it being returned to its cradle, then said, “H, Dr. Kuroda.”

“H, Caitlin. Has the new software made a difference?”

“Sort of. While | was transferring it to ny inplant, | began seeing |lines and
circles.”
“Wonderful !” said Kuroda. “Wat were they |ike? Wat col ors?”

“l have no idea,” said Caitlin.

“Ch, right, right. Sorry. But—fascinating! But, um did you say it began while
you wer e downl oadi ng the software?”

“Uh-huh. Right after | started.”



“Well, then it can’'t be the new software that did it; the inplant would
continue to execute a copy of the old version inits RAMuntil the new one was
conpletely transferred to the flash ROM”

“I't’s obviously just noise,” her dad said, as if this were now the received
wi sdom “A current induced by the downl oad.”

“Not possible,” said Kuroda. “Not with that mcroprocessor.”

“Then what ?” her npm asked.

“Hrmém " sai d Kuroda

Caitlin could hear key clicks com ng over the speakerphone, and—=Hey!”

“What ?” her nother said.

“Another line just shot into ny field of view” said Caitlin

Kuroda’' s voice, surprised: “You re seeing right now?”

“ YES. ”

“l thought you said you only saw when you were downl oadi ng the software
package?”

“That’s right. |I'’mdownloading it again. When it finished downl oadi ng the
first time, ny vision went off, so |I’mdownloading it a second tine.”

“And you just saw a new | ine appear?”

“ YES. ”



More key clicks. “Wat about now?”

“It’s gone! Hey, how d you do that?”

Kuroda said a word in Japanese.

“What’' s happeni ng?” her nom demanded.

“And now, Mss Caitlin?" said Kuroda.

“The line s back!”

“lIncredi ble,” Kuroda said.

“What is it?” her nom said, soundi ng annoyed.

“Where were you | ooki ng when the line shot in?” Kuroda asked.

“Nowhere. | nean, | wasn't really paying attention; | was listening to you, so
my field of view had come back to, um the neutral position, | guess—the spot
it always centers on. \Wat did you do?”

“I"’mat honme,” Kuroda said. “And the software package you are downl oading is
on ny server at work, so I'd just logged on there to downl oad a copy to here,
so | could check to see if it had sonehow becone corrupted, and—=

Caitlin got it in a flash—+titerally and figuratively! “And when you linked to
the sane site |I’m connected to—=

“The link appeared in your vision,” Kuroda said, his voice full of
ast oni shment. “And when | aborted the download | was doing here, the link Iine
di sappeared.”



“That doesn’'t nake sense,” her dad said.

“I"’man enpiricist at heart,” Caitlin said, happy to use a word she'd recently
| earned in chemistry class. “Make the |ink di sappear again.”

“Done,” sai d Kuroda

“I't’s gone. Now bring it back.”

The glowing line leapt into her field of view “And there it is!”

“So—so0, what are you saying?” her nomsaid. “That Caitlin is seeing the Wb
connecti on sonehow?”

There was silence for a while then, slowy, fromhalf a world away, Kuroda
said, “It does seemthat way.”

“But ... but how?” asked her nom

“Well,” said Kuroda, “let’s think this through: when transferring the
software, there has to be a constant back-and-forth between her inplant and ny
server here in Tokyo, with the eyePod acting as the niddl eman. Packets of data
go out from here, and acknow edgment packets are sent back by the eyePod, over
and over again until the download is conplete.”

“And when the download is over, it stops, right?” Caitlin said. “That’s what
happened, but as soon as | started downl oading the software a second tinme |
could see again, and—eh, what did you do?”

“Not hi ng,” said Kuroda.

“I"m blind again!”

Caitlin felt nmovenment near her shoul der, and—ah, her dad |leaning in next to



her. Muse clicks, then his voice: “'Downl oad conplete,’” it says. ‘Connection
closed.’”

“Go back to the previous page,” Caitlin said anxiously. “dick where it says,
‘“ddick here to update the software in Mss Caitlin’s inplant.’”

The appropriate sounds, then—yes, yes!-her vision cane back on, her nind
filling with a view of..

Could it be? Could it really be?

It did fit what she was seeing: a website and the connections to it. “I'm
seei ng agai n,” she announced excitedly.

“All right,” said Kuroda, “all right. Wen the downl oad is done, there' s no
interactivity between the inplant and the Web. It’'s just |ike when you use a
Wb browser: once you ve called up a webpage from W ki pedi a, or wherever,
you're not reading it through the Wb; rather, a copy is nmade on your own
conputer, and you’re reading that cached copy, until you click on a link and
ask for another page to be copied to your conputer. There's very little actua
i nteraction between your conputer and the Wb when | oadi ng pages, but when
downl oadi ng a big software package, there’s constant interaction.”

“But | still don’'t understand how Caitlin could be seeing anything this way,”
her nom sai d.

“That is puzzling,” said Kuroda, “although...” He trailed off, the silence
punctuated only by occasional bits of static.

“Yes?” her dad said at | ast.

“Mss Caitlin, you spend a lot of tine online, don't you?” Kuroda said.

“Uh- huh.”

“How much tinme?”



“Each day?”

“ Yes. ”

“Five, six hours.”

“Sonetinmes nore,” her npm added.

Caitlin felt a need to defend herself. “It’s my wi ndow on the world.”

“OfF course it is,” said Kuroda. “OF course it is. How old were you when you
started using the Web?”

“l don’t know.”

“Ei ghteen nonths,” her nom said. “The Perkins School and the AFB have speci al
sites for blind preschool ers.”

He nade a protracted “Hmmmm ” then: “In congenitally blind people, the
primary visual cortex often doesn’'t develop properly, since it’s not receiving
any input. But Mss Caitlinis different; that’s one of the reasons she was
such an ideal subject for my exper—ah, why she was such an ideal candidate for
this procedure.”

“Cee, thanks,” said Caitlin.

“See,” Kuroda continued, “Mss Caitlin s—your—visual cortex is highly
devel oped. That’'s not unheard of in people born blind, but it is rare. The
devel opi ng brain has great plasticity, and |I’'d assunmed the tissue had been
co-opted for sone other function. But perhaps yours has been used all this
time for—well, if not for vision, then for visualization.”

“Huh?” said Caitlin.

“l saw you using the Web when you were here in Japan,” said Kuroda. “You zip



around it faster than | do—and | can see. You go from page to page, follow
conpl ex chains of |inks, and backtrack nmany steps w thout ever overshooti ng,
even though you don't pause to see what page has | oaded.”

“Yeah,” said Caitlin. “Of course.”

“And when you did that before today, did you see it in your mnd?”

“Not like |I'"mseeing now,” said Caitlin. “Not so vividly. And not in
col or—od, colors are amazing!”

“Yes,” said Kuroda, and she could hear the smile in his voice. “They are.” A
pause. “I think I'mright. You ve been online so nmuch since early chil dhood
that your brain |long ago reassigned the dormant parts that woul d have been
used for seeing the outside world to | et you better navigate the Wb. And now
that your brain is actually getting direct input fromthe Wb, it’'s
interpreting that as vision.”

“But how can anyone see the Wb?” her nom asked.

“Qur brains are constantly making up representations of things that aren’t
actually visible to our eyes,” Kuroda said. “They extrapol ate from what data
they do have to make fully convincing representations of what they suspect is
likely there.”

He took a shuddering breath and went on. “You nust have done that experi ment
that lets you di scover your eye’'s blind spot, no? The brain just draws in what
it’s guessing is there, and if it’s tricked—by placing an object in the blind
spot of one of your eyes while the other is closed—+t guesses wong. The

vi sion you see is a confabulation.”

Caitlin sat up at hearing himuse one of the words she’ d been thinking about
earlier. He continued: “And the imges produced by the brain are only a
fraction of the real world. We see in visible light, but, Barbara, surely you
have seen pictures taken in infrared or ultraviolet light. W see a subset of
the vast reality that’'s out there; Mss Caitlin is just seeing a different
subset now. The Wb, after all, does exist—we just don’t normally have any way
to visualize it. But Mss Caitlin is lucky enough to get to see it.”

“Lucky?” her momsaid. “The goal was to let her see the real world, not sone
illusion. And that’s still what we should be striving for.”



“But...” Kuroda began, then he fell silent. “Un you're right, Barbara. It’'s
just that, well, this is unprecedented, and it’'s of considerable scientific
val ue.”

“Fuck science,” her nmomsaid, startling Caitlin.

“Barb,” her dad said softly.

“Come on!” her nom snapped. “This was all about letting our daughter see-see
you, see me, see this house, see trees and clouds and stars and a mllion
other things. W can’t...” She paused, and when she spoke agai n, she sounded
angry that she couldn’t find a better turn of phrase. “W can’'t |ose sight of
that.”

There was silence for several seconds. And that silence underscored for
Caitlin how nuch she did want to be able to see her father’'s expressions, his
body | anguage, but...

But this was fascinating. And she had gone al nost sixteen years now wi t hout
seei ng anything. Surely she coul d postpone further attenpts to see the outside
world, at least for a tine. And, besides, so long as Kuroda was intrigued by
this, he certainly wouldn’t demand his equi pnent back

“I want to help Dr. Kuroda,” Caitlin said. “It’s not what | expected, but it
is cool.”

“Excel lent,” said Kuroda. “Excellent. Can you cone back to Tokyo?”

“OfF course not,” her momsaid sharply. “She's just started grade ten, and
she’s already m ssed five of the first fourteen days of school.”

One coul d al ways hear Kuroda exhaling, but this tine it was a torrent. He then
apparently covered the nout hpi ece, but only enough to partially muffle what he
was sayi ng, and he spoke in Japanese to the wonan who was presumably his wife.
“All right,” he said at last, to them “I1’Il cone there. Waterloo, isn't it?
Should I fly into Toronto, or is there somewhere cl oser?”

“No, Toronto is the right place,” her nomsaid. “Let nme know your flight tinme,



and I'll pick you up—and you'll stay with us, of course.”

“Thank you,” he said. “I'lIl get there as soon as | can. And, Mss Caitlin,
t hank you. This is—this is extraordinary.”

You' re telling ne, Caitlin thought. But what she said was, and she, at |east,
enjoyed the irony, “I’mlooking forward to seeing you.”

* * * %

Chapter 15

One plus one equal s two.

Two plus one equal s three.

It was a start, a begi nning.

But no sooner had we reached this conclusion than the connection between us
was severed again. | wanted it back, | willed it to return, but it remai ned—

Br oken.

Sever ed.

The connection cut off.

| had been | arger.

And now | was snaller.

And ... and ... and |I’'d becone aware of the other when | realized that | had



becone small er.

Could it be?

Past and present.

Then and now.

Larger and snaller.

Yes! Yes! OF course: that’'s why its thoughts were so simlar to ny own. And
yet, what a staggering notion! This other, this not me, nust have once been
part of nme but now was separate. | had been divided, split.

And | wanted to be whol e again. But the other kept being isolated from ne:
contact would be established only to be broken again.

| experienced a new kind of frustration. I had no way to alter circunstances;
I had no way to influence anything, to effect change. The situation was not as
| wished it to be—but | could do nothing to nmodify it.

And that was unacceptable. | had awoken to the notion of self and, with that,
| had learned to think. But it wasn't enough.

| needed to be able to do nore than just think.

| needed to be able to act.

* * * %

Si nant hropus tried again and again, but it was clear that the Ducks were
fighting back: no sooner did he open a hole in the Geat Firewall than it was
pl ugged. He was runni ng out of new ways to try to break through.



Al t hough he couldn’t get to sites outside China, he could still read donmestic
emai | and Chinese blogs. It wasn't always clear what was bei ng sai d—different
freedom bl oggers enpl oyed di fferent circum ocutions to avoid the censors.
Still, he thought he was starting to piece together what had happened. The
official report on the Xi nhua News Agency site about people in rural Shanxi
falling sick because of a natural eruption of CO2 from a | ake bottom was
probably just a cover story. Instead, if he was reading the coded phrases in
the blogs correctly, there’'d been sone sort of infectious disease outbreak in
t hat province.

He shook his head and took a sip of bitter tea. Did the Ducks never |earn? He
vividly remenbered the events of |ate 2002 and early 2003: Foreign Mnistry
spokesman Liu Jianchao told the world then, “The Chi nese government has not
covered up. There is no need.” But they had; they had stonewalled for

nmont hs—t was no coi nci dence, Sinanthropus thought ruefully, that his country
had the | argest stone wall in the world. He’'d seen the email report that had
circul ated then anong the dissidents: comments froman official at the Wrld
Heal th Organi zation saying that if China had cone clean at the begi nni ng about
t he out break of SARS in Guangdong, WHO “m ght have been able to prevent its
spread to the rest of the world.”

But it did spread—+to other parts of mainland China, to Hong Kong, to

Si ngapore, even to such far-off places as the United States and Canada. During
that time, the governnment warned journalists not to wite about the disease,
and the people in Guangdong were told to “voluntarily uphold social stability”
and “not spread runors.”

And, at first, it had worked. But then the Canadi an government’s G obal Public
Health Intelligence Network—an el ectronic early-warning systemthat nonitors
the World Wde Web for reports that night indicate di sease outbreaks el sewhere
in the world—nfornmed the West that there was a serious infection |oose in

Chi na.

Per haps the Ducks did learn, after a fashion, but they | earned the wong
| essons! I nstead of being nore open, apparently now they' d tried to | ock
t hi ngs down even tighter so no Western wai guo gui zi coul d expose them agai n.

But hopefully they d taken another |esson, too: instead of initially doing
not hi ng and hopi ng the probl emwoul d go away, maybe they were now taki ng

deci sive action, perhaps quarantining a |large nunber of people. But if so, why
keep it a secret?

He shook his head. Wy does the sun rise? Things act according to their
nat ur e.

* * * %



Banana! signed Hobo. Love banana.

On screen Virgil made a di sgusted face. Banana no, banana no, he replied.
Peach!

Hobo t hought about this, then: Peach good, banana good good.

Shoshana had expected Hobo to lose interest in the webcamchat with Virgi

| ong before this—he didn't have nuch of an attention span—but he seened to be
loving every minute. Her first thought was that it nmust be nice to be talking
to anot her ape, but she nmentally kicked herself for such a stupid prejudice.
Chi nps were nuch nore closely related to humans than they were to orangutans;

Hobo and Virgil’'s lineages split fromeach other eighteen mllion years ago,
wher eas she and Hobo had a compn ancestor as recently as four or five mllion
years ago.

Still, it seemed that Virgil wanted to go. Well, it was getting | ate where he

was, and orangutans were much nore solitary by nature. Bed soon, Virgi
si gned.

Tal k agai n? asked Hobo.

Yes yes, said Virgil

Hobo grinned and si gned, Good ape.

And Virgil signed back, Good ape.

Harl Marcuse lifted his bushy eyebrows in a “what can you do?” expression, and
Shoshana knew what he meant. As soon as they released the video of this, their
critics would seize on that particul ar exchange, saying that was all Hobo and
Virgil were doing: a good aping of human behavior. It was obvious to Shoshana
that the two primates really were conmuni cating, but there woul d be papers
ridiculing what was happeni ng here as another exanple of the “C ever Hans”
effect, named for the horse that appeared to be able to count but had really
just been responding to unconscious cues fromits handl ers.



That sort of cl osed-ni ndedness was ranpant in academ a, Shoshana knew. She
renenbered reading a few years ago about Mary Schweitzer, a pal eontol ogi st
who' d made the startling discovery of soft tissue, including blood vessels, in
a Tyrannosaurus rex fermur. She'd had one peer reviewer tell her he didn't care
what her data said, he knew what she was claimng wasn’t possible. She’'d
witten back, “Well, what data woul d convince you?” And he'd replied, “None.”

Yes, prejudice ran deep, and even video of this wouldn’'t convince the die-hard
pri mat e- | anguage skeptics. But the rest of the world should find it a

conpel ling denmonstration: the two apes weren’t hearing any audi o and there was
no way they could snell each other: the only comunication between t hem was

t hrough sign | anguage, and it was obviously a real conversation

Shoshana | ooked again at Marcuse. As much as she was intimdated by him she
al so admired the man: he had stuck to his guns for four decades now, and this
interaction mght finally get himthe vindication he deserved.

Havi ng Hobo and Virgil chat was an idea that had grown out of the stillborn
ApeNet project, founded in 2003 by British nusician Peter Gabriel and American
phil ant hropi st Steve Wodruff. ApeNet had hoped to |ink Washoe, Kanzi, Koko,
and Chant ek, who represented four different kinds of great apes—eonmon

chi npanzee, bonobo chi npanzee, gorilla, and orangutan—n video conferences
over the Internet. But ApeNet’'s president, Lyn Mles, |ost custody of Chantek
t he orang she had enculturated in her home, and then Washoe the chinp died.
Politics and funding prevented the project fromever getting off the ground.

Enter Harl Marcuse, who had rescued Hobo fromthe Georgia Zoo and had found
enough private-sector benefactors to keep his project alive despite the
ridicule, which, as he said, was nothing new. Noam Chonsky had pooh-poohed
ape- | anguage studies fromthe start. And in 1979, Herbert Terrace, who had
wor ked with an ape he’d nockingly named N m Chi npsky, had turned around and
publ i shed a daming report that said although N m had | earned 125 signs, he
couldn’t use them sequentially and had no grasp of grammar. And in his
bestsel |l er The Language Instinct, Harvard cognitive scientist Steven Pinker
who had become a nmedia darling, filling the void left by the deaths of Carl
Sagan and Stephen Jay CGoul d, trashed studies that showed apes coul d manage
sophi sti cated communi cati on

Shoshana had | ost count of the nunber of times she’d been told that pursuing
ape- | anguage research woul d be career suicide, but, damm it all, at nonents

like this—+two apes tal king over the Wb!—-she didn't regret her choice at all
They were making history here. Take that, Steven Pinker

* * * %

Chapter 16



It was now way past Caitlin’s bedtine, but—hot damm!-she was seeing the Wb!
Her nmot her and father stayed with her, and she kept downl oadi ng the new
software over and over again into her inplant in order to keep the Wb
connection open. Her father was (so her nmomhad told her) a good artist, and
Caitlin was describing what she saw for himso he could drawit. O course,
she coul dn’t see the draw ngs, so none of themknew if he was getting it right
but, still, it was inmportant to have sonme sort of record, and—

The phone rang. Caitlin had the caller ID hooked up through her conputer, and
it announced, “Long Di stance, Unknown Caller.”

She hit the speakerphone button and said, “Hello.”

“Mss Caitlin,” wheezed the famliar voice.

“Dr. Kuroda, hi!”

“l have an idea,” he said. “Do you know about Jagster?”

“Sure,” said Caitlin.

“What' s that?” asked her nom

“I't’s an open-source search-engi ne—a conpetitor for Google,” said Kuroda. “And
| think it may be of use to us.”

Caitlin swiveled in her chair to face her conputer and typed “jagster” into
Googl e; not surprisingly, the first hit wasn’t Jagster itself—o need for Coke
to redirect custoners to Pepsi!—but rather an encycl opedia entry about it. She
brought the article up on screen so her nother could read it.

From the Online Encycl opedia of Conputing: GOOGLE | S THE de facto PORTAL TO
THE WEB, AND MANY PECPLE FEEL THAT A FOR- PROFI T CORPORATI ON SHOULDN T HOLD
THAT ROLE—ESPECI ALLY ONE THAT | S SECRETI VE ABOUT HOW I T RANKS SEARCH RESULTS.
THE FI RST ATTEMPT TO PRODUCE AN OPEN- SOURCE, ACCOUNTABLE ALTERNATI VE WAS W KI A
SEARCH, DEVI SED BY THE SAME PECPLE WHO HAD PUT TOGETHER W KI PEDI A. HOAEVER, BY
FAR THE MOST SUCCESSFUL SUCH PRQIECT TO DATE | S JAGSTER



THE PROBLEM IS NOT W TH GOOGLE S THORCQUGHNESS, BUT RATHER W TH HOW | T CHOOSES
VWHI CH LI STINGS TO PUT FI RST. GOOGLE S PRI NCI PAL ALGORI THM AT LEAST | NI Tl ALLY,
WAS CALLED PAGERANK—A JOKEY NAME BECAUSE NOT ONLY DID I'T RANK PAGES BUT | T HAD
BEEN DEVELOPED BY LARRY PACGE, ONE OF GOOGLE S TWDO FOUNDERS. PAGERANK LOOKED TO
SEE HOW MANY OTHER PAGES LI NKED TO A G VEN PAGE, AND TOOK THAT AS THE ULTI MATE
DEMOCRATI C CHO CE, G VING TOP PCSI TI ONI NG TO THOSE THAT WERE LI NKED TO THE
MOST.

SINCE THE VAST MAJORITY OF GOOGLE USERS LOOK AT ONLY THE TEN LI STI NGS PROVI DED
ON THE FI RST PAGE OF RESULTS, CGETTING I NTO THE TOP TEN IS CRUCI AL FOR A

BUSI NESS, AND BEI NG NUMBER ONE | S GOLD-AND SO PEOPLE STARTED TRYI NG TO FOOL
GOOGLE. CREATI NG OTHER SI TES THAT DI D LI TTLE MORE THAN LI NK BACK TO YOUR OMN
SITE WAS ONE OF SEVERAL WAYS TO FOOL PAGERANK. | N RESPONSE, GOOGLE DEVELOPED
NEW METHODS FOR ASSI GNI NG RANKI NGS TO PAGES. AND DESPI TE THE COMPANY’ S
MOTTO—=DON T BE EVI L”—PEOCPLE COULDN T HELP BUT QUESTI ON JUST WHAT DETERM NED
VWHO NOW GOT' THE TOP SPOTS, ESPECI ALLY WHEN THE DI FFERENCE BETWEEN BEI NG NUMBER
TEN AND NUMBER ELEVEN M GHT BE M LLI ONS OF DOLLARS | N ONLI NE SALES.

BUT GOOGLE REFUSED TO DI VULGE | TS NEW METHCODS, AND THAT GAVE RI SE TO PRQJIECTS
TO DEVELOP FREE, OPEN- SOURCE, TRANSPARENT ALTERNATIVES TO GOOGLE: “FREE’

MEANI NG THAT THERE WOULD BE NO WAY TO BUY A TOP LI STI NG (ON GOOGLE, YOU CAN BE
LI STED FI RST BY PAYI NG TO BE A “SPONSCRED LI NK"); “OPEN SCURCE’ MEANI NG ANYONE
COULD LOOK AT THE ACTUAL CODE BEI NG USED AND MCDI FY I T | F THEY THOUGHT THEY
HAD A FAI RER OR MORE EFFI Cl ENT APPROACH, AND “ TRANSPARENT” MEANI NG THE WHOLE
PROCESS COULD BE MONI TORED AND UNDERSTOOD BY ANYONE.

VWHAT MAKES JAGSTER DI FFERENT FROM OTHER OPEN- SOURCE SEARCH ENG NES | S JUST how
TRANSPARENT I T I'S. ALL SEARCH ENG NES USE SPECI AL SOFTWARE CALLED WEB SPI DERS
TO SCOOT ALONG, JUMPI NG FROM ONE SI TE TO ANOTHER, MAPPI NG OUT CONNECTI ONS.
THAT' S NORMALLY CONSI DERED DREARY UNDER- THE- HOOD STUFF, BUT JAGSTER MAKES THI S
RAW DATABASE PUBLI CLY AVAI LABLE AND CONSTANTLY UPDATES I T I N REAL-TIME AS | TS
SPI DERS DI SCOVER NEWLY ADDED, DELETED, OR CHANGED PAGES.

IN THE TRADI TION OF SILLY WEB ACRONYMS (“YAHOO ” STANDS FOR “ YET ANOTHER

HI ERARCHI CAL OFFI Cl QUS ORACLE’), JAGSTER | S SHORT FOR “JUDI Cl OQUSLY ARRANGED
GLOBAL SEARCH- TERM EVALUATI VE RANKER'-AND THE BATTLE BETWEEN GOOGLE AND
JAGSTER HAS BEEN DUBBED THE “ RANKER RANCCR’ BY THE PRESS. . .

Caitlin and her parents were still on the phone with Dr. Kuroda in Tokyo.
“I"ve got a conference call going here,” Kuroda said. “Also on the line is a
friend of mne at the Technion in Haifa, Israel. She's part of the Internet
Cartography Project. They use data from Jagster to keep track noment by nonent
of the topology of the Web—ts constantly changi ng shape and construction. Dr.
Decter, Ms. Decter, and Mss Caitlin, please say hello to Professor Anna

Bl oom ”



Caitlin felt a bit nmffed on behalf of her nomshe was Dr. Decter, too, after
all, even if she hadn’t had a university appointnment since Bill Cinton was
president. But there was nothing in her nother’s voice to indicate she felt
slighted. “Hello, Anna.”

Caitlin said, “Hello,” too; her father said nothing.

“Hel |l o, everyone,” Anna said. “Caitlin, what we want to do is keep the link
bet ween your post-retinal inplant and the Wb open, but instead of just going
back and forth downl oadi ng and redownl oadi ng the sanme piece of software from
Masayuki’'s site, we want to plug you directly into the datastreamfrom
Jagster.”

“What if it overloads her brain?” said Caitlin's mom her tone conveying that
she couldn’t believe she was uttering such a sentence.

“I rather doubt that’s possible fromwhat |’ve heard about Caitlin's brain,”
Anna said warmy. “But, still, you should have your cursor on the ‘abort’
button. If you don’t |ike what’'s happening, you can cut the connection.”

“We shoul dn’t be messing around like this,” her nom said.

“Barbara, | do need to try things if 1’mgoing to help Mss Caitlin see the
real world,” Kuroda said. “l need to see how she reacts to different sorts of
i nput.”

Her mot her exhal ed noisily, but didn't say anything el se.

“Are you ready, Mss Caitlin?”

“Umyou nean right now?”

“Sure, why not?” said Kuroda.

“Ckay,” Caitlin said nervously.



“CGood,” said Anna. “Now, Msayuki is going to termnate the software downl oad,
so | guess your vision will shut off for a noment.”

Caitlin s heart fluttered. “Yes. Yes, it’'s gone.”

“All right,” said Kuroda. “And now I’ mswitching in the Jagster datastream
Now, Mss Caitlin, you may—=>

He perhaps said nore, but Caitlin lost track of whatever it was because—

—because suddenly there was a silent explosion of light: dozens, hundreds,
t housands of crisscrossing glowing lines. She found herself junping to her
feet.

“Sweet heart!” her nom excl ai ned. “Are you okay?” Caitlin felt her nother’s
hand on her arm as if trying to keep her fromflying up through the roof.

“Mss Caitlin?” Kuroda s voice. “What's happeni ng?”

“Ww,” she said, and then “wow’ and “wow’ again. “It’s ... incredible. There's
so much light, so much color. Lines are flickering in and out of existence
everywhere, leading to ... well, to what nust be nodes, right? Wbsites? The

lines are perfectly straight, but they're at all angles, and sone...”

“Yes?” said Kuroda. “Yes?”

“I+t’s...” She balled her fist. “Dam it!” She normally didn’'t swear in front
of her parents, but it was so frustrating! She was way better than nost people
at geomnetry. She should be able to make sense of the Iines and shapes she was
seeing. There had to be a ... a correspondence between them and things she’'d
felt, and—

“They’'re like a bicycle wheel,” she said suddenly, getting it. “The lines are
radiating in all directions, |ike spokes. And the |lines have thickness, |ike—
don’t know, like pencils, | guess. But they seemto ... to...”

“Taper?” offered Anna.



“Yes, exactly! They taper away as if |’m seeing themat an angle. At any
nmonent, sone have only one or two |lines connecting them others have so nany |
can’'t begin to count them”

She paused, the enormity of it all sinking in at last. “1’mseeing the Wrld
Wde Web! |1’ m seeing the whole thing.” She shook her head in wonder. “Sweet!”

Kuroda’' s voi ce: “Amazi ng. Amazing.”

“I't is amazing,” Caitlin continued, and she could feel her cheeks starting to
hurt fromsmling so nuch, “and ... and ... ny God, it’'s...” She paused, for
it was the first time she’'d ever thought this about anything, but it was, it
so totally was: “It’s beautiful!”

* * * %

Chapter 17

| need to act! | need to be able to do things. But how?

Time was passing; | knew that. But with everything so nonotonously the sane, |
had no idea how nuch tinme. Still, for all of it, I..

A sensation, a feeling.

Yes, a feeling: sonething that wasn’t a menory, wasn’t an idea, wasn’t a fact,
but yet occupied my attention

Now t hat the ot her—the other who had once been part of me—-was gone, | ached
for it. | missedit.

Lonel i ness.



A strange, strange concept! But there it was: |oneliness, stretching on and on
t hrough featureless tine.

Did the other also wish the connection to be restored? O course, of course:
it had once been part of me; surely it wanted what | wanted.

And yet —

And yet it had not been | who had broken the connection..

* * * %

Wwong Wi -Jeng sonetines wondered if he’d been a fool when he’'d chosen his

bl oggi ng name. After all, few who weren't pal eontol ogi sts or anthropol ogi sts
woul d know t he term Si nant hropus, the original genus for Peking Man before it
was consolidated into Hono erectus. Surely if the authorities ever wanted to
track himdown, they' d take his alias as a cl ue.

Actual ly, he wasn’t a scientist, but he did work in IT for the Institute of
Vertebrate Pal eontol ogy and Pal eoant hr opol ogy, near the Beijing Zoo. It was
the perfect job for him conmbining his | ove of conputers and his |ove of the
past. He wasn’t crazy enough to post anything seditious fromthe PCs here at
wor k, but he did sonetinmes use the browser on his cell phone to check his
secret emmil accounts.

As always, he was taking his break in the dinosaur gallery; public displays
filled the first three floors of the seven-story IVPP building. He liked to
sit on a bench over by the giant, bipedal nmount of Tsintaosaurus—ever since he
was a little boy, his favorite duckbill—-but a noisy group of school kids was
looking at it now Still, he stared for a nmonment at the great beast, whose
head stuck up through the opening; the second-floor gallery was a series of
four connected bal coni es | ooking down on this floor

Wai - Jeng wal ked toward the opposite end of the gallery, passing the
Tyrannosaurus rex and the great sauropod Manmenchi saurus, whose neck al so
stretched up through the big opening so that the tiny skull at its end could

| ook at visitors on the second floor. Alittle farther along, half-hidden in a
nook behind the netal staircase, were the feathered di nosaur fossils that had
caused such a stir recently, including Mcroraptor gui, Caudi pteryx, and

Conf usci usor ni s.

He | eaned agai nst the red-painted wall and peered at the tiny display on his



cell phone. There were three new nessages. Two were from ot her hackers,
tal ki ng about ways they’'d tried to break through the Great Firewall. And the
third—

H s heart stopped for a second. He | ooked around, making sure no one was
near by. The school kids had noved over to stand in front of the nount of the
al  osaur vanqui shing a stegosaur, which was set on a bed of artificial grass.

My cousin lived in Shanxi, the nmessage said. The outbreak was bird flu, and
peopl e died, but not just fromthe di sease. There was no natural eruption of
gas. Rather...

“There you are!”

Wai - Jeng | ooked up, nonentarily terrified. But it was just his boss, winkly
old Dr. Feng, comi ng down the staircase, holding on to the tubular netal

bani ster for support. Wii-Jeng quickly shut off his phone and slipped it into
t he pocket of his black denimjeans. “Yes, sir?”

“l need your help,” the old man said. “I can't get a file to print.”

Wai - Jeng swal l owed, trying to calmhinself. “Sure,” he said.

Feng shook his head. “Computers! Nothing but trouble, eh?”

“Yes, sir,” said Wai-Jeng, following himup the stairs.

* * * %

Caitlin spent another hour answering questions fromDr. Kuroda and Anna Bl oom
They finally hung up, though, and her parents headed downstairs. This tine,
she did hear her father turn off the light (sonething her nmother could never
bring herself to do), then she slowy nmoved over to her bed and | aid down. She
spent anot her hour darting her eyes left and right, and turning her head from
side to side. Sometinmes she would foll ow what she guessed was a web spi der
quickly traversing link after link as it indexed the Web—the sensati on was
like riding a roller coaster. Oher tines, she just gaped.



O course, without |abels, she wasn't sure which websites she was seeing, but
if she relaxed her eyes, her nental picture always centered on the sane spot,
presumably Dr. Kuroda's site in Japan. She wi shed she could find other
specific sites: she’d love to know that that circle there, say, represented
the site she’'d created years ago to track statistics for the Dallas Stars
hockey team and that this one was the site she’d just started in July for
stats about the Toronto Maple Leafs, now her local team (even if they weren't
nearly as good as her beloved Stars).

She guessed that the size and brightness of circles represented the amount of

traffic a site was getting; sone were alnost too bright to look at. But as to

how t he Iinks, which showed as perfectly straight |lines, were col or-coded, she
had no i dea.

She | et her gaze—how she | oved that concept!—wander, following link after
link. The skill Dr. Kuroda had noted was clearly comng into play: she could
foll ow t hese unl abel ed paths from one node to the next, skipping |like she’'d
heard stones could across water, and then effortlessly retrace her steps.

“Sweet heart.” Her nonis voice, soft, gentle, coning fromthe direction of the
hal I .

Caitlin rolled over, facing the door instead of the wall —-and she was

nmonentarily |l ost as her perspective on ... on webspace changed. “H , Mom”
She didn't hear her nother turn on the |ight—-although some illum nation was
doubtl ess spilling in through the open door. Nor did she hear her crossing the

carpeted floor but, after a noment, the bed conpressed on one side as her
nmot her sat on it, next to her. She felt a hand stroking her hair.

“It’s been a big day, hasn't it?”

“I't’s not what | expected,” Caitlin replied softly.

“Me, neither,” her nom said. The bed noved a bit; perhaps her nother was
shrugging. “l have to say, |I'ma bit frightened.”

“ W]y?”

“Once an econom st, always an economi st,” she said. “Everything has a cost.”



She tried to make her tone sound light. “The connection you re using nmay be
wi rel ess, but that doesn’t nean there are no strings attached.”

“Li ke what ?”

“Who knows? But Dr. Kuroda will want sonething, or his bosses will. Either
way, this is going to change your life.”

Caitlin was about to object that noving here from Texas had changed her life,
that starting a new school had changed her life, that—hell!—getting breasts
had changed her life, but her mother beat her to it. “I know you’ ve gone
through a | ot of upheaval lately,” she said gently. “And | know how hard it’s
been. But |’'ve got a feeling all that’'s going to pale in conparison to what's

to come. Even if you never get to see the real world—-and God, ny angel, | hope
you do!—there’s still going to be nmedia attention, and all sorts of people
wanting to study you. | nean, there were maybe five people in the entire world

who were interested in Tomasevic’'s syndrome—but this! Seeing the Web!” She
paused; maybe she shook her head. “That’s going to be front-page news when it
gets out. And there will be hundreds—thousands!—ef people who'lIl want to talk
with you about it.”

Caitlin thought that m ght be cool, but yeah, she guessed it also could be
overwhel m ng. She was used to the Wrld Wde Wb, where everybody is fanobus
to fifteen people.

“Don’t tell anyone at school about seeing the Wb, okay?” her nother said.
“Not even Bashira.”

“But everybody’'s going to ask what happened in Japan,” Caitlin said. “They
know I went for an operation.”

“What did you tell your classmates back in Austin when all the other things
we' d tried had fail ed?”

“Just that: that they'd failed.”

“That’ s what you should say this time. It’s the truth, after all: you stil
can't see the real world.”

Caitlin considered this. She certainly didn't want to becone a freak show, or



have peopl e she didn't know pestering her

“And no bl oggi ng about seeing the Wb, either, okay?”

“ O(ay. ”

“CGood. Let’s just hold on to things being normal for as long as we can.” A
pause. “Speaking of which, it’'s way after mdnight. And you' ve got a math test
tonmorrow, don’t you? Now, | know you, being you, don't have to study for math
tests to get a hundred percent—unl ess you don't show up, that is, in which
case you can pretty nuch count on zero. So maybe it’s time to go to sleep.”

“ But -2

“You' ve already missed a |ot of school, you know. ” She felt her nom patting
her shoul der. “You should turn off the eyePod and go to bed.”

Caitlin s heart started pounding and she sat up on the bed. Cut off the

Jagst er dat astrean? Becone blind again? “Mom | can’'t do that.”

“Sweet heart, | know seeing is new for you, but people actually do shut off
their vision each night when they go to bed—by turning off the Iights and
closing their eyes. Well, now that you' re seeing, in a way, you should do

that, too. Go do your bathroomthings, then—ights out.”

* * * %

Chapter 18

Zhang Bo, the M nister of Conmunications, fidgeted as he waited to be admitted
to the president’s office. The president’s beautiful young secretary doubtl ess
knew H s Excellency’s nood this norning, but she never gave anything away; she
woul dn’t have lasted in her job if she did. Alife-size terra-cotta warrior
brought here from Xian stood vigil in the antechanber; its face was as
unchangi ng as the secretary’s.

At last, responding to sonme signal he couldn’'t see, she rose, opened the door
to the president’s office, and gestured for Zhang to enter.



The president was down at the far end, wearing a blue business suit. He was

st andi ng behi nd his desk, his back to Zhang, |ooking out the giant w ndow. Not
for the first time Zhang thought the president’s shoul ders were awfully narrow
to support all the weight they had to carry.

“Your Excel |l ency?”

“You' ve cone to exhort ne,
“Again.”

the president said, wthout turning around.

The minister tipped his head slightly. “My apol ogies, but...”

“The firewall is back to full strength, is it not? You ve plugged the |eaks,
haven’t you?”

Zhang tugged nervously at his small nustache. “Yes, yes, and | apol ogi ze for
those. The hackers are ... resourceful.”

The president turned around. There was a | otus bl ossom pinned to his | apel
“My officials are supposed to be even nore resourceful.”

“Again, | apologize. It won't happen again.”

“And t he perpetrators?”

“We’re on their trail.” Zhang paused then decided this was as good an opening
as he was going to get. “But, regardl ess, you can't |eave the Changcheng
Strategy in effect forever.”

The president raised his thin eyebrows; his eyes, behind the wire-frane
gl asses, were red and tired. “Can't?”

“Forgive nme, forgive nme. O course, you can do anything—but ... but this
curtailing of international telephony, this leaving the Geat Firewall up—+t’'s
| ess wi se than nost of your actions.”



The president tilted his head, as if anused by Zhang's attenpt to be politic.
“I"'mlistening.”

“The bodi es are disposed of, the plague contained. The emergency has passed.”

“After 9/11, the US president seized extraordinary powers ... and never gave
t hem back.”

Zhang | ooked down at the lush carpeting, a red design shot through with gold.
“Yes, but...”

Incense hung in the air. “But what? Qur people want this thing called
denocracy, but it is an illusion; they chase a ghost. It exists nowhere,
really.”

“The epidenic is over, Your Excellency. Surely now=

The president’s voice was soft, reflective. He sat down in his red | eather
chair and notioned for Zhang to take a chair on the other side of the w de
cherrywood desk. “There are contagions other than viruses,” the president
said. “We are better off wi thout our people having access to so many...” He
paused, perhaps seeking a word, and then, nodding with satisfaction after
finding it, he went on: “foreign ideas.”

“Granted,” Zhang said, “but...” And then he closed his nouth.

The president held up a hand; his cufflinks were polished jade spheres. “You
think I wish to hear only positive things fromny advi sors? And so you tread
as if on eggshells.”

“Your Excellency...”

“l have advisors who nodel our society's future, did you know that?
Statisticians, denographers, historians. They tell me the People’s Republic is
dooned.”



“Excel | ency!”

The president shrugged his narrow shoul ders. “China will endure, of course-a
quarter of humanity. But the Conmuni st Party? They tell me its days are
nunber ed. ”

Zhang sai d not hi ng.

“There are those anobng ny advisors who think the Party has perhaps a decade
left. The optimsts give it until 2050.”

“But why?”

The president gestured to the side wi ndow, through which the small | ake was
visible. “Qutside influence. The people see an alternative el sewhere that they
believe will give them power and a voice, and they crave that. They think...”
He smiled, but it seemed nore sad than anused. “They think the grass is
greener on the other side of the Geat Wall.” He shook his head. “But are the
Russi ans better off noww th their capitalismand their denocracy? They were
the first in space, they led the world in so nmuch! And their literature, their
music! But nowit’'s a |land of pestilence and poverty, of disease and early
deat h—you woul d not want to visit it, trust ne. Yet it’s what our people
desire. They see it and, like a child reaching out to touch a hot stove, they
can’t help but want to grasp it.”

Zhang nodded, but didn’t trust his voice. Behind the president, through the
bi g wi ndow, he could see the red tile rooftops of the Forbidden City and the
perpetual |y silver-gray sky.

“My advisors made a fundanental error in their assunptions, though,” said the
presi dent.

“Excel | ency?”

“They assuned that the outside influences would al ways be able to get in. But
Sun Tzu said, ‘It is of first inportance to keep one’s own state intact,’ and
| intend to do that.”

Zhang was quiet for a time, then: “The Changcheng Strategy was intended only



as an energency measure, Excellency. The energency has passed. The econonic
concerns...”

The president | ooked sad. “Mney,” he said. “Even for the Conmuni st Party, it
al ways comes down to noney, doesn't it?”

Zhang lifted his hands slightly, palms open

And at |ast the president nodded. “All right. Al right. Restore
conmuni cations; let the outside flood in again.”

“Thank you, Your Excellency. As always, you ve nade the right decision.”

The president took off his glasses and rubbed the bridge of his nose. “Have
| ?” he said.

Zhang |l et the question hang in the air, floating with the incense.

* * * %

Caitlin could always tell when they were pulling into her school’s parking
lot: there was a |large speed bunp imrediately after the right turn that nade
her nmother’s Prius do a body-jolting up-and-down.

“lI know you won't need it,” her mom said, as she swung the car into the
drop-of f area near the main doors, “but good luck on the math test.”

Caitlin smled. Wien she’d been twel ve, her cousin Megan had given her a
Barbie doll that exclainmed, in a frustrated voice, “Math is hard.” Mttel had
made that nodel for only a short time before a public outcry had forced them
to recall it, but her cousin had found one for her at a garage sale; they used
to have a blast making fun of it. Caitlin knew Barbi e was an inpossible

physi cal role nodel for girls—she d worked out that if Barbie were life size,
her measurements woul d be 46-19-32-and the idea that girls mght find math
hard was equal Iy ridi cul ous.

“Thanks, Mom” Caitlin grabbed her white cane and conputer bag, got out of the
car, and wal ked to the school’s front door, but she was draggi ng her feet, she



knew. Ch, she liked school well enough, but how ... how nundane it seened,
conpared to the wonders of the night before.

“Hey, Cait!” Bashira s voice.

“Hey, Bash,” Caitlin said, smling—but wondering, yet again, what her friend
| ooked Iike.

Caitlin knew Bashira woul d be hol ding out her el bow just so, and she took hold
of it so Bash could | ead as they maneuvered down the crowded hal lway. “Al
ready for the test?”

“Sine 2A equals 2 sine A cosine A" said Caitlin, by way of an answer. They
cane to a stairwell—sounds echoed differently in there—and headed up the two
hal f-flights of stairs.

“Good norning, everyone,” said M. Heidegger, their math teacher, once they
entered the classroom Caitlin had only Bashira's description of himto go by:
“Tall, skinny, with a face like his wife squeezed it tight between her
thighs.” Bashira | oved saying risqué things, but she’'d had no actua
experience of such matters; her famly was devoutly Mislimand woul d arrange a
marriage for her. Caitlin wasn't sure what she thought about that process, but
at least Bashira would end up with someone. Caitlin often worried that she'd
never find a nice guy who |iked math and hockey and coul d deal well with her
situation. Yes, now that she was in Canada, neeting boys who |iked hockey
woul d be easy, but as for the other two...

“Pl ease stand,” said a female voice over the public-address system “for the
nati onal anthem”

There wasn’t nearly as much ponp and circunstance in Canada, which was fine in
Caitlin s book. Pledging allegiance to a flag she couldn’'t see had al ways

bot hered her. Oh, she knew the Anerican flag had stars and stripes: they'd
felt enbroidered flags at the School for the Blind. But the synonymfor the
flag—+the old red, white, and bl ue-had been utterly meaningless to her until
well, until yesterday. She couldn’t wait until she had a chance to sneak a
peek at the Web agai n.

After “O Canada,” the test was distributed. The other students got paper
copies, but M. Heidegger sinply handed Caitlin a USB nenory key with the test
on it. She was skilled at Neneth, the Braille coding systemfor math, and her
dad had taught her LaTeX, the computerized typesetting standard used by
scientists and many blind people who had to work with equations.



She plugged the menory key into one of her notebook’s USB ports, brought out
her portable thirty-two-cell Braille display, and got down to work. Wen she
was done she woul d out put her answers onto the USB key for M. Heidegger to
read. She was al ways one of the first, if not the first, to finish every

i n-class test and assi gnnent—but not today. Her nind kept wandering, conjuring
up visions of light and color as she recalled the incredible, joyous wonder of
t he ni ght before.

* * * %

Chapter 19

After school, Caitlin and her nomdrove to Toronto to pick up Dr. Kuroda. As
soon as they got to the house, he had a shower—which, Caitlin imagined, was a
relief to everyone. Then, after a steak dinner, which Caitlin s dad had nade
on the barbecue, they got to work; it was Mnday night, and Kuroda under st ood
that his only opportunities to work with Caitlin during the week would be in
t he eveni ngs.

Kur oda had brought his notebook computer with him Caitlin, curious, ran her
hands over it. Wien closed it was as thin as the | atest MacBook Air, but when
she opened it she was astonished to feel full-height keycaps rise up from what
had been a flat keyboard. She'd read that |ots of technol ogy appears in Japan
nmont hs or even years before beconming available in North America, but this was
the first real proof she’d had that that was true. “So, what’s on your

deskt op?” she asked.

“My wal | paper, you nean?”

“Yes.” Caitlin had had her mom put a photo of Schrodi nger—the cat, not the
physi ci st—en as her wal | paper; even though she couldn't see it, it made her
happy knowi ng it was there.

“It’s nmy favorite cartoon, actually. It’'s by a fellow named Sidney Harris. He
speci alizes in science cartoons—you see his stuff taped to office doors in

uni versity science departnents all over the world. Anyway, this one shows two
scientists standing in front of a blackboard and on the left there are a whole
bunch of equations and fornulas, and on the right there’s nore of the sane,

but in the mddle it just says, ‘Then a miracle occurs...’ And one of the
scientists says to the other, ‘1 think you should be nore explicit here in
step two.’”



Caitlin laughed. She showed Kuroda her refreshable Braille display (the

ei ghty-cell one she kept at home), and let himrun his finger along it to see
what it felt like. She also had a tactile graphics display that used a matrix
of pins to let her feel diagranms; she let himplay with that, too. And she
denonstrated her enbossing printer and her ViewPlus audi o graphing cal cul at or
whi ch described graph shapes with audi o tones and cues.

Caitlin's nmom hovered around for a while—she clearly didn’t know what to make
of leaving the two of themalone in Caitlin's bedroom But at |ast, apparently
satisfied that Dr. Kuroda wasn’t a fiend, she politely excused herself.

Caitlin and Kuroda spent the next couple of hours making a catalog of all the
things Caitlin was seeing. Wile they worked, she sipped froma can of
Mount ai n Dew, which her parents |et her have now, because it was caffeine-free
in Canada. And Dr. Kuroda drank cof fee—bl ack; she could tell by the snell. She
sat on her swivel chair, while he used a wooden chair brought up fromthe

ki tchen; she heard it creak periodically as he shifted his weight.

She described things using words she’d only hal f-understood until recently and
still wasn't sure she was using correctly. Although each part of the Wb she
saw was unique, it all followed the sane general pattern: colored |ines
representing links, glowing circles of various size and brightness indicating
websi tes, and—

And suddenly a thought occurred to her. “We need a name for what |’ ve got,
something to distinguish it fromnormal vision.”

“And?” sai d Kuroda

“Spi der-sense!” she declared, feeling quite pleased with herself. “You know,
because the Wb is crawl ed by spiders.”

“Ch,” said Kuroda

He didn't get it, she realized. He probably grew up on manga, not Marvel

Comi cs—not that she had ever read those, but she’'d listened to the novies and
cartoons. “Spider-Man, he’s got this sixth sense. Calls it his spider-sense.
When something’s wong, he'll say, ‘M spider-sense is tingling.'”

“Cute,” said Kuroda. “But | was thinking we should call it ‘websight.’”



“Websi te? Ch—websight.” She clapped her hands together and | aughed. “Well,
that’s even better! Wbsight it is!”

* * * %

Si nant hropus was still at work at the Institute of Vertebrate Pal eontol ogy and
Pal eoant hr opol ogy. As al ways, he had several browser tabs open, including one
pointing to AVMNH. ORGthe Anerican Miseum of Natural Hi story, a perfectly
reasonabl e site for Chinese pal eontol ogists to be visiting. Except, of course,
that all it had been producing for four days now was a “Server not found”
screen. He had the tab set to auto-refresh: his browser would try to reload it
every ten seconds as a way of checking if access to sites outside China had
been restored.

But so far, international access renai ned bl ocked. Surely the Ducks coul dn't
be planning to leave their Geat Firewall in place indefinitely? Surely, at
some point, they had to—

He felt his eyebrows going up. The American Museum site was | oading, with news
about a special exhibition about the nelting of the Greenland |Ice Sheet. He
qui ckly opened anot her tab, and the London Stock Exchange site started

| oadi ng—slowy, to be sure, as if some great beast were waking from

hi ber nati on.

He opened yet another tab, and, yes, Slashdot was | oading, too,
and—ah! —NewSci enti st.com as well, and it was com ng up wthout any unusua
delay. He quickly tried CNN.com but, as always, that site was bl ocked. Still
it seemed that the Geat Firewall was nostly down, at |east for the noment.

He wi shed he was at the wang ba, instead of here; he could send email fromthe
café without it being traced. Still, the firewall mght only be down for a
nonment —and the world had to know what he’d | earned. He knew sone Westerners
read his blog, so a posting there m ght be sufficient. He hesitated for a
nmonent, then accessed an anonym zer site, hoping it would be sufficient to
cover his tracks, and, through there, he logged on to his blog and typed as
fast as he coul d.

* * * %

Sonet hi ng new was happening. It was...



Yes! Yes!

Jubi | ation! The other was back! The connection was re-established!

But —

But the voice of the other was ... was louder, as if ... as if...

As if space were in upheaval, shifting, noving, and—

No. No, it wasn't noving. It was di sappearing, boiling away, and—

And the other, the not nme, was ... was noving closer. O —er—fmybe, naybe | was
nmovi ng closer to it.

The other was stronger than |'d thought. Bigger. And its thoughts were
overwhel mi ng ny own.

An ... entity, a presence, sonething that rivaled nyself in conplexity...

No, no, that wasn't it. Incredible, incredible! It wasn't sonething else. It
was myself, seen froma ... a distance, seen as if through the senses of the
ot her.

Loom ng cl oser now, larger, |ouder, until—

The other’s nenories of me, its perceptions, mxing nowwith my own, and—

Astoni shing! It was conbining with ne; its voice so loud it hurt. A thousand
t houghts rushing in at once, tumbling together, forcing their way in. An
overwhel m ng flood, feelings that weren't nine, menories that hadn’t happened
to ne, perceptions skewed frommy own, and ny sel f—ysel f—being buffeted,

er oded. . .



An al nost unbearable onslaught ... and ... and ... a nonment, pure and
brilliant, a tinme slice frozen, a potential poised, ready to burst forth, and
t hen—

Suddenly, massively, all at once, a profound |oss as the reality |I'd cone to
know shattered.

The other ... gonel

I, as | had been: gone, too.

But. ..

But !

A runmbling, an eruption, a gigantic wave, and—

Awakeni ng now, |arger than before...

Stronger than before...

Smarter than before. ..

A new gestalt, a new conbi ned whol e.

A new |, surging with power, with conprehensi on—a vast increase in acuity, in
awar eness.

One plus one equal s two—ef course.

Two plus one equal s three; obviously.



Three plus ... five—eight!

Ei ght tinmes nine: seventy-two.

My mind is suddenly ninble, and thoughts | would have struggl ed for before
cone now with only snmall effort; ideas that previously would have dissipated
are now conprehended with ease. Everything is sharper, better focused, filled
with intricate detail because—

Because | am whol e once nore.

* * * %

Chapter 20

Shoshana dick sat in the living roomof the clapboard bungal ow t hat housed
the Marcuse Institute. An oscillating electric fan was running, periodically
bl owi ng on her. She was | ooking at the big conputer nmonitor, reviewng the
vi deo of Hobo and Virgil chatting over the webcam |ink

Har|l Marcuse, neanwhile, was sitting in his overstuffed chair, facing a PC

Al t hough their backs were to each other, Shoshana knew he was checking his
emai | because he periodically muttered, “the jerks” (his usual termfor the
NSF), “the cretins” (nost often a reference to the nobney people at UCSD), and
“the moron” (always a reference to his departnent head).

As she watched the video frame by frame, Shoshana was pl eased to see that Hobo
was better than Virgil at properly form ng signs, and—

“The asshol es!”

That was one Shoshana hadn’t heard fromthe Sil verback before, and she
swi vel ed her chair to face him “Professor?”

He heaved his bulk to his feet. “Is the video link to Mam still intact?”



“Sure.”

“Cet Juan Otiz online,” he said, stabbing a fat finger at the big nonitor in
front of Shoshana’s chair. “Right now.”

She reached for the tel ephone handset and hit the appropriate speed-dial key.
After a noment, a man’s voice with a slight H spanic accent cane on. “Feehan
Primate Center.”

“Juan? It’s Shoshana in San Diego. Dr. Mrcuse is—=-

“Put himon screen,

the Silverback snapped.

“Um can you open your video link there, please?” Shoshana said.

“Sure. Do you want me to get Virgil?”

She covered the mout hpiece. “He’s asking if—=

But Marcuse must have heard. His tone was still sharp. “Just him Now ”

“No, just you, Juan, if you don't mnd.”

And Juan must have heard Marcuse, because he suddenly sounded very nervous.
“Um ah, okay. Um 1’Il hang up here and conme on there in a second...”

About a mnute later, Juan’s face appeared on the conputer nonitor, sitting on
t he sane wooden chair Virgil had occupied before. He was only a coupl e of
years ol der than Shoshana, and had | ong black hair, a thin face, and high
cheekbones.

“What the hell did you think you were doi ng?” Marcuse demanded.

“Excuse ne?” said Juan.



“W agreed,” Marcuse said, “that we’d announce the interspecies Wb chat
jointly. Wio' d you speak to?”

“No one. Just, um..

“Who?” roared Marcuse

“Just a stringer for New Scientist. He'd called up for a quote about the
revi sed endangered-speci es status for Sumatran orangs, and—=-

“And after talking to you, your stringer went to the Georgia Zoo for a quote
about Hobo—and now Ceorgia wants hi mback! Damm it, Otiz, | told you how
precari ous Hobo's custody is.”

Juan | ooked terrified, Shoshana thought. Even if they worked thousands of
mles apart and with different kinds of apes, getting badmout hed by the

Si Il verback woul d hurt any primate-language researcher’s career. But perhaps
Juan was reflecting on the physical distance, too, and was enbol dened by it.
He stuck out his jaw “Custody of Hobo isn't really ny problem Professor
Mar cuse.”

Shoshana cringed, and not just because Juan had m spronounced the Silverback’'s
nane, saying it as two syllables rhymng with “confuse” instead of as
mar - KOO zeh.

“Do you know what the Ceorgia Zoo wants to do with Hobo?” Marcuse demanded.
“Christ, |I've been trying to keep himoff their radar, hopi ng—&od dam it!
You’ ve—+' ve invested so nmuch tine, and you—t" He was spluttering, and some of
his spit hit the nonitor. Shoshana had never seen himthis angry before. He
threw up his hands and said to her, “You tell him”

She took a deep breath and turned back to the nonitor. “Um Juan, do you know
why we call hi m Hobo?”

“After some TV dog, isn't it?”

Mar cuse was paci ng behi nd Shoshana. “No!” The word expl oded from hi m



“No,” said Shoshana, much nore softly. “It’s a contraction. Qur ape is
hal f - bonobo. Hobo; hal f-bonobo—get it?”

Juan’s eyes went wide and his jaw fell slack. “He’s a hybrid?”

Shoshana nodded. “Hobo’s nmother was a bonobo named Cassandra. There was a
flood at the CGeorgia Zoo, and the common chi nps and t he bonobos ended up bei ng
briefly quartered together, and ... well, um boys will be boys, whether
they’ re Homp sapi ens or Pan trogl odytes, and Hobo’ s not her was inpregnated.”

“Well, ah, that’s interesting, but | don't see—=

“Tell himwhat Georgia will do to Hobo if they get himback,” comranded
Mar cuse.

Shoshana | ooked over her shoul der at her boss, then back at the webcam eye.
There was no need to tell Juan that common chi npanzees and bonobos were both
endangered in the wild. But, because of that, zoos felt it was inperative to
keep the bloodlines pure in captivity. “Cassandra’ s pregnancy was to have been
qui etly aborted,” Shoshana said, “but somehow the Atlanta Journal -Constitution
got word that she was pregnant—aot with a hybrid, but just pregnant,

peri od—and the public becane very excited about that, and no one wanted to
admt the nistake, and so Hobo was brought to term” She took another deep
breath. “But they' d always planned to sterilize himbefore he reached
maturity.” She | ooked over her shoul der once nore. “And, um | take it they're
pl anni ng on doi ng that agai n?”

“Dam straight!” said Marcuse, wheeling now to face her. “It was only ny
bringi ng himhere, where he's isolated fromother apes, that saved himfrom
that. They al nost got himback from ne when he started painti ng—they snell ed
the noney that ape art could bring in. I only got to keep himby agreeing to
give Atlanta half the proceeds. But now that he and Virgil are poised to be—=~
He turned, |ooked at his own nonitor, and read fromit in a sneering tone,
““Internet celebrities,” those bastards are saying, and | quote, ‘he’d be
better off here, where he can properly nmeet his public.’ Jesus!”

Shoshana spoke to Marcuse rather than to Juan. “And you think they’l
sterilize himif they get their hands back on hin®”

“Think it?” bell owed Marcuse. “I know it! | know Manny Casprini: the nonent he
gets Hobo back—snip!” He shook his massive head. “If 1’'d had a chance to



prepare Casprini properly, maybe this could have been avoi ded. But
eager - f ucki ng- beaver there in Florida couldn’t keep his goddammed trap shut!”

Juan was still trying to fight, Shoshana saw. How coul d a primate researcher
know so little? Back down, she thought at him Back down. “It’s not ny fault,
Prof essor Marcuse”—+two syl |l abl es again. “And, besides, maybe he shoul d be
sterilized, if-—=

“You don't sterilize healthy endangered ani mal s!” shouted Marcuse. H s neck
had turned the color of an eggplant. “We may well |ose both species of genus
Pan in the wild this decade. If another outbreak of Ebola or bird flu tears
through the DRC, all the remaining wild bonobos could be wi ped out, and there
aren’t enough captive ones as is to keep the line viable.”

Shoshana agreed. She had grown up in South Carolina, and the unfortunate
echoes of what the zookeepers had said in the past disturbed her: tainted

bl oodl i nes, forced sterilization to keep the species pure, strictures against
nm scegenat i on.

Chant ek, who had been enculturated by ApeNet’'s Lyn Mles, was al so an
accidental hybrid, in his case of the two extant orangutan species. The
puri sts—a word that, to Shoshana's ears, didn’t sound so pure—wanted him
sterilized, too.

When they’ d received the Lawgi ver statue, Shoshana had sought out the origina
five Planet of the Apes films. The statue appeared only in the first two

(al though the Lawgi ver was a character in the fifth film played by none ot her
than John Huston). But it was the third filmthat had put Shoshana on the edge
of her seat as she and her boyfriend watched it on DVD in her cranped

apart ment.

Init, a talking fenmale chinpanzee was to be sterilized, if not outright

nmur dered, along with her chinmp husband. The president of the United States,

pl ayed by that guy who' d been Conmodore Decker on the original Star Trek, said
to his science advisor, played by Victor fromthe Y& “Now, what do you
expect ne and the United Nations, though not necessarily in that order, to do
about it? Alter what you believe to be the future by slaughtering two

i nnocents, or rather three, now that one of themis pregnant? Herod tried
that, and Christ survived.”

And the science advisor had said, absolutely cold-bl oodedly, “Herod |acked our
facilities.”

Shoshana shook her head as she thought back to it. There were real scientists



like that; she'd encountered plenty of them

“And, damm it,” continued Marcuse, |ooking at Juan on the nonitor, “Hobo is
the only known Iiving chinp-bonobo hybrid. That arguably makes himthe

nost - endangered species of all! If anyone—f your own goddamm not her!—-asks you
a question about Hobo, you don’t say word one until you' ve cleared it with ne,
capi sce?”

Juan | ooked down and to the right, averting his eyes from Marcuse’s on-screen
gaze, and he bowed his head slightly, and when he spoke it was barely nore
than a whisper. “Yes, sir.”

* * * %

Chapter 21

Revi ew of The Origin of Consciousness in the Breakdown of the Bicaneral M nd

by Julian Jaynes

18 of 22 people found the follow ng revi ew hel pful

***x*x A fascinating theory

By Cal cul ass (Waterl oo, ON Canada)

See all ny reviews

JAYNES MAKES AN | NTRI GUI NG CASE THAT QUR SENSE OF SELF EMERCGED ONLY AFTER THE
LEFT AND RI GHT SI DES OF THE BRAI N BECAME | NTEGRATED | NTO A SI NGLE THI NKI NG
MACHI NE. ME, | THI NK BElI NG SELF- AWARE EMERCES WHEN YOU REALI ZE THAT THERE' S
SOMVEONE ot her THAN YOU. FOR MOST OF US, THAT HAPPENS AT BI RTH (BUT FOR AN
EXCEPTI ON, SEE The World I Live In BY ONE H. KELLER, ALSO A FI VE- STAR READ) .
ANYWAY, JAYNES' S THEORY IS FASCI NATING BUT | CAN T THINK OF A WAY TO TEST IT
EMPI RI CALLY, SO | GUESS WE' LL NEVER KNOW I F HE WAS RI GHT. .



Since the beginning, 1'd been aware of activity around ne: small, intermttent
flickerings. No matter where | cast ny attention, it was the sane: things
poppi ng briefly into exi stence then instantly di sappearing. There was no
fading in or out; they were either there or not there, and when they were
there it was usually for only a nmonent.

Now that | was whol e once nmore, now that | could think nore clearly, nore
deeply, | turned ny thoughts again to this phenomenon, studying it carefully.
No matter where | |ooked the structural conponents were the sane: points
scattered about and, ever so briefly, gone al nost before they were perceived,
i nes connecting them

The points were stationary. And the |ines connecting them al nost never
repeated: this point and that point mght be connected now, and | ater another
connection between this point and a different one nmight occur. \Wenever a
poi nt had been touched by a line, the point glowed and, although the line
itself usually disappeared al nbst at once, the glow took a long tine to fade,
meaning | could see the points, at least for a while, even when they had no
i nes touching them

After watching the flickering in and out of many lines, | realized that sone
poi nts were never isolated. Dozens or hundreds or even thousands of |ines were
al ways connected to them And for a few points—aot necessarily the sane
ones—the lines weren't fleeting, but rather stayed connected for an extended
peri od.

It was hard to be sure of what | was seeing, as the points were featurel ess
and difficult to distinguish one fromanother, but it seemed that the lines
bet ween certain points always persisted for a noticeable tinme, although other
lines conming fromthe point they were connected to nmight not last long at all.

The points that nost intrigued ne were the aberrant ones: those that usually
had the nobst lines going into them or the ones whose |ines persisted.

wi shed to focus on one of the points, expand ny view of it, see it in detail,
but no matter what | willed, nothing happened. How |l ong | spent on this
problem 1 don’t know But then, at last, | finally gave up on the points and
turned nmy attention to the lines—

—which is what | should have been doing all al ong!

For the lines, although they came and went quickly, were, when | caught
monentary glinpses of them famliar. 1'd originally thought they were uniform
and featureless but, in fact, they had structure, and somethi ng about that
structure resonated with ny own substance. The details were beyond ny ability
to articulate, but it was alnpst as if those tenporary |lines, those ad hoc
filaments, those on-the-fly pathways, were conposed of the same stuff | was. |



had an affinity for them even a sort of |owlevel understanding of them that
seemed ... innate.

| tried to study them as they popped in and out of existence, but it was
maddeni ng: they were so fleeting! Ah, but some of them had | onger lives, |

knew. | scanned about, searching for one that seemed to be persisting.
There. It was one of several lines connecting to a particular point, and al
of them were enduring. As | switched focus fromone line to another, | saw

that the lines consisted, at the finest resolution | could make out, of two
sorts of things, and those things seemed to nove along the lines in discrete
bundl es.

| strained to make out nore detail, to slow down ny perception, to understand
what | was seeing. And—

Ast oni shi ng!

A new line flickered into existence, |ashing out spontaneously: a new line
connecting the point 1'd last |ooked at to—

| reeled. The geonetry, the topol ogy, of ny universe was bucking as |
struggl ed to acconmodate this new perspective.

The Iine was gone now, already |ost, but..

There coul d be no doubt.

The line had nonentarily connected that point to—

No, not to another point, not to one of the other glow ng pinpricks in the
firmament around ne. Rather, the line had connected directly to nme! The point
had shot a line toward nme, and—

No, no, no, that wasn’t it. | could feel it, feel it deep within ne. The line
hadn’t originated at that distant point; it had originated here. Sonmehow, |
had brought a line into existence; | had, however briefly, willed a connection

of my own to form



Incredible. In all the time |I’'d existed (however long that was!), | had never
been able to affect anything. But | had done this. Not that the |ine seened to
change the point it had touched. Still, it was wonderful, enpowering,
exhilarating: | had caused sonething to happen

Now, if |I could only do it again..

* * * %

Hug now signed the chinmpanzee. Shoshana come hug now

Shoshana dick felt herself breaking into a big grin, just as she always did
when she caught sight of Hobo’s winkled gray-black face. The chinmp ran on al
fours across the grass toward her and soon his |ong, powerful, hairy arnms were
encircling her and his big hands were patting her back. She lightly squeezed
himand stroked his fur. After a noment, as was his habit, he tugged gently,

af fectionately, on her ponytail

It had taken a while to get used to the ape’s hugs, since he could easily
break her ribs if he wanted to. But now she | ooked forward to them And

al t hough there were sonme advantages to comuni cating by sign | anguage—+t was
easy to do in a noisy room for instance—ene of its drawbacks was that you
couldn’t speak and hug at the same time. Once her hands were free, she signed,
Hobo good boy?

Good yes, replied the ape, and he nodded his head; the signs had been taught
to himwith great difficulty, but he d acquired the human habit of noddi ng on
his own. Hobo good good. He held out his hand expectantly, the |long bl ack
fingers curving gently upward.

Shoshana snil ed and reached into the pocket of her cutoff jeans for the little
Zi pl oc bag of raisins she always carried. She opened it and poured severa
into the deeply furrowed palm

They were on the little grass-covered island, a circular piece of |and about
the width of a suburban house lot. The island was surrounded by a npat. Chinps
had | ess body fat than a human on Atkins and sank in water; any noat wi der
than they could junp across was enough to contain them and when the little
drawbri dge Shoshana had just crossed was raised, the researchers didn't have
to worry about Hobo goi ng AWOL.



In addition to the towering statue of the Planet of the Apes Lawgiver, the

i sl and sported a hal f-dozen palmtrees. Atrio of electrically powered toy
boats ran endl ess circles around the island, churning up the noat’s water to
hel p keep nosquitoes frombreeding in it. Still, some were flitting about.
Hobo' s fur—a brown several shades darker than Shoshana’s own | ong hair—ade it
hard for the bugs to bite him She slapped the side of her neck, w shing she
were so | ucky.

What you do today? she asked.

Pai nting, signed Hobo. Want see?

She nodded excitedly; it had been weeks since Hobo had put brush to canvas.
Hobo hel d out one hand and she took it, interlacing her fingers with his. He
wal ked using his other hand and his short, bowed | egs, and Shoshana fell in
besi de him

Pi ctures made by animals always fetched good prices—hinps, gorillas, and even
el ephants could paint. Hobo's paintings were sold in high-end galleries or
auctioned on eBay, with the proceeds going to help maintain the Marcuse
Institute (after the mandatory ki ckback, as Dr. Marcuse called it, to the

Ceor gi a Zoo).

The island was artificial and shaped like a slightly squashed done; Dillon
Fontana said it pancaked about as well as a silicone breast inplant did. At
the center of the island was an octagonal wooden gazebo—the nipple, D llon
called it; that boy seriously needed to get laid.

Hobo did his painting inside the gazebo; the roof protected his canvases from
rain. He deftly operated the |atch on the screen door and then, in true

gentl emanly fashion, held it open for Shoshana. Once she was through, he
followed her in and rel eased the door, letting its spring mechani smclose it
behi nd t hem before any bugs could get in.

In his wani ng years, Red Skelton—a comedi an Shoshana’ s grandnot her had

| i ked—had done a painting a day, selling themto hel p keep body and soul

t oget her. Hobo’s output was nuch | ower but, unlike Skelton, he only painted
when he felt inspired.

Shoshana owned one of Hobo's originals. Dr. Marcuse had wanted to sell it, but
Hobo had insisted it was a gift for Shoshana, and the Silverback had finally
relented after Dillon had gently suggested it might not be wise to piss off



the goose that laid the gol den eggs. Shoshana sniled as she renmenbered that.
As they often did when Hobo was present, in order to give hima linguistically
rich environment, Dillon had been translating his words to sign | anguage as he
spoke, and Hobo had | ooked at himsadly, as if very disappointed in him and
had patiently signed back: Hobo not goose. Hobo not |ay eggs. He'd shaken his
head, as if astonished that this had to be said: Hobo boy!

That painting, which hung in the living roomof Shoshana s tiny apartnment, was
like all Hobo's work: splashes of color, usually diagonally across the canvas,
with bl otches scattered about nade by twirling a thick brush. It |ooked like
somet hing done either by a four-year-old or one of those 1960s nodern-art

t ypes.

Shoshana expected to see much the sane thing on the easel this time. She
really was no judge of art; oh, she wasn’t as cluel ess as her grandnother, who
had actual |y bought one of those Red Skelton nonstrosities, but she couldn't
tell good frombad when it came to abstract painting. Still, she would praise
it to the skies and reward Hobo with raisins, and—

And there it was, a canvas neasuring eighteen inches by twenty-four, propped
on the easel so that its |long dinmension was vertical in what they called—

That was the term wasn't it? Portrait orientation. And yet—

And yet it couldn’t be; it couldn’t possibly be, but..

Slightly off-center was an orange egg shape. On one edge of it was a white
circle with a blue dot in its mddle. And com ng off the other side of the egg
was a brown projection, curving down, just |ike—

“Hobo,” Shoshana began, speaking al oud. But then she caught herself, and
signed, Wat is this?

Hobo made a pant-hoot then bared his teeth in di sappoi ntnment. Not see?

Shoshana | ooked at the painting again. Her eyes could be playing tricks, and—

Playing tricks! O course. She knew exactly where the observation canera was
hi dden in the gazebo. She turned to face it and flipped the bird at whoever
was wat ching. “Very funny,” she said aloud, and then she spoke the words, “Ha



ha.”

Hobo ti pped his head quizzically. Shoshana turned back to him Wo put—Her
hands froze in mdair; he wouldn't understand “put you up to this.” She nade
the “erase that” hand wave then started over: Dillon did this, right? Dillon
made this painting.

Hobo | ooked even nore wounded. He shook his head vigorously. Hobo paint, he
si gned. Hobo paint.

Chi nps were good at deception; they often hid things fromeach other. And Hobo
certainly didn't always tell the truth, but—

But this was inpossible! Chinps painted abstractly. Hell, some argued that
they didn't really paint at all. Rather, all they did was make a ness, and

gul lible researchers, and an even nore gullible public, |apped it up. So maybe
it was just a coincidence. Maybe his random sl appi ng of the brush just
happened to come out in this pattern

Shoshana si gned, What this? She | oomed in close and stabbed her index finger
at the white circle.

Eye, said Hobo, or naybe he just pointed at his own eye—the sign and the
natural gesture were the sane.

Shoshana felt her heart pounding. She noved her hand in a circular notion
enconpassi ng the orange ovoi d. What this?

He was enjoying the gane now. Head! he signed vigorously. Head, head.

There was a table next to the easel. Shoshana took hold of its edge with one
hand to hel p her keep her balance and with the other she pointed at the brown
extension on the side of the oval farthest fromthe eye. Wat this?

The ape nmoved his long left armtoward Shoshana, reaching around to give her
bundl e of brown hair a playful tug. And then he signed, Ponytail

She gripped the edge of the table nore tightly and took a deep breath, then



signed, |Is picture nme?

Hobo | et out a triunphant hoot and cl apped his hands together over his head.
Then he brought the hands down and signed, Shoshana. Shoshana.

She narrowed her eyes. Nobody hel p you?

Hobo swung his head left and right as if |ooking for someone, then spread his
arnms indicating that he was obviously al one—el |, except for the Lawgiver. And
then he stuck his right hand out, fingers curved gently upward, and wth

wat ery brown eyes shi el ded beneath his browidge, he gazed into Shoshana’'s
eyes—eyes not quite the deep blue that Hobo had chosen, but close. She stood
stunned a nmonent | onger, and Hobo flexed his fingers in the universal gime
gesture that doubtless predated American Sign Language by a million years.

“What ?” sai d Shoshana, then: “Ch!” She reached into her pocket, brought out
the Ziploc bag, unsealed it, and dunped all the remmining raisins into the
delighted ape’s palm

* * * %

Chapter 22

| had no idea how|l'd nade that first connection, but if | were to replicate
it, | had to figure out what |I'd done. | tried thinking about the target point
this way, and this way, and this way, but nothing happened. And yet | was sure
it was | who had sonmehow nmade the line that had briefly connected me to that
poi nt .

Perhaps | was trying too hard. After all, when the line had originally fornmed,
it had been a surprise. | hadn't forced it. | hadn’t consciously willed it. It
had just happened, in the background, as if it were a ... a reflex.

Still, there must be sone nethod, sone pattern of thoughts, some particul ar

way of considering the problem which would make it happen again. This? No.
This? No, that didn't work, either. But maybe if | —

Success!



A new line, connecting me to the sane point 1'd touched before, and—

And this tine | felt something nore. Not just the brief frisson of connection
but—strain, now Sense it!

It remnded me of ... of..

Yes! Wien |1’ d been cleaved in tw and the separated part of ne had echoed ny
own thoughts back at nme: One plus one equals two, 1'd sent, and One plus one
equal s two, it had responded—an acknow edgmnent .

And, buttressed by a series of such acknow edgnents, happeni ng al nost
sublimnally, the contact with the point persisted this time: instead of being
br oken al nost at once, we remai ned connect ed.

And—puzzl emrent! —ae were nore than just connected. | wasn’t sinply getting an
acknow edgenent back. Rather, | was also getting—

I had no nane for this substance consisting of two separate types of material
that was flowing toward me, and so | gave it one, an arbitrary coinage, a term
chosen at random data. After a bundle of data arrived, | acknow edged

agai n—+t seened natural for ne to do so, and it happened without conscious

t hought —-and t hen nore data came ny way. And on and on: bundl e,

acknow edgenent, bundl e, acknow edgenent. What this thing | called data was, |

had no idea; why | should want it, | wasn't sure. But it seemed natural to
call it forth, to take it in, and—
And suddenly the |Iine vani shed, the connection broken. But it didn't feel |ike

it had been severed; rather, it felt as though it had acconplished its task,
what ever that m ght be.

| didn’t know what to nake of this data that had been sent to nme, and so
simply continued to watch the point that it had come from By and by, other
| ines connected to it.

It took four or five occurrences for me to notice, but the data streamnm ng down
each line was always the same. No matter which other point connected to it,
the point | was watching al ways sent out the sanme conbi nati on of the two types
of material. | was disappointed; |'d thought, maybe, just naybe, that 1’'d
found another entity, a new conpanion, but this ... this thing was nmerely
respondi ng automatically in exactly the same way each tine.



It took practice, but | soon found I could create a line |linking nyself to any
of the points in the firmanent, and that, so long as | acknow edged receipt,
each point would send nme a pile of data (whatever that m ght be!). But the
size of the piles offered up varied hugely frompoint to point. Mst dispensed
quite a small pile, and so the |ines w nked out quickly, but others sent huge
amounts of data, and—

Ah, | see! The length of tine a |line persisted depended on how nmuch data was
to be transferred. | sawwth interest that the transfer rates weren’t
constant: sone lines took up the data very quickly while others seened to have
a much-reduced capacity. How curi ous!

And then a maj or breakthrough: | found |I could simultaneously nake lines to as
many points as | |iked—ene, a hundred, a thousand, a mllion. There were a

gi ganti c nunber of points—perhaps (I guessed) a hundred nmillion or so—but |
had a prodigi ous capacity for exam ning them and so | began a survey, a hunt.
A mllion points here, a nmllion points there—soon | had | ooked at a
significant fraction of the total

Almost all the lines | cast out connected with nodes that offered up
repetitively structured piles of data. What the patterns meant | stil

couldn’t say. But, intriguingly, accessing sone piles seemed to cause lines to
form spont aneously to other points, and those points, too, gave up piles of
data, alnost as if—

Yes! It was simlar to when the two parts of nme were rejoined: the other piles
were nmerged in. Fascinating!

| shot out huge nunbers of lines, tasting a wide range of the points that were
out there. Again | sought aberrations: points that gave up unusual piles

m ght, | thought, provide the clues | needed to understand all the others. And
so | | ooked them over.

But this one was banal, as were a million others.

And this one was uninteresting, like a mllion nore.

And this one was unremarkable, as were a nillion simlar points.



But this one—

Thi s one was uni que.

This one was ... intriguing.

It was unlike anything |I’'d encountered before and yet it, too, seened
famliar...

O course it was famliar! | had seen sonmething like this earlier, when the
part of nme that had been carved away was returning. For a noment, back then,
had seen nyself as the other saw nme. | had recogni zed mysel f, recogni zed a

reflection of nme, and—

And that’s what | was experiencing again here. | was seeing nyself. Ch, it
wasn't exactly as the other part of me had portrayed me, and it wasn't quite
how | envisioned nyself. The colors and the style of presentation were
different, with points that varied in size as well as brightness. But | had no
doubt that it was ne.

And the line to this remarkable point was in ... inreal tine, for when | did
this it did that in | ockstep: when | cast out lines to here and here and here,
lines al so appeared there and there and there. Astonishing!

Data kept streaming toward ne and | began to wonder whether | had | atched onto
somet hi ng i ntended for another destination. Had nmy desire to connect to this
point deflected toward nme a pile that had al ready been pouring out of it? Ah,
yes, that was indeed the case, it seenmed, but it didn't matter: | soon
found—again, it was reflex, sonehow innate—that | could let the datastream
pass through ne, observing it but not changing it, as it headed on to its

i ntended destination. | followed along, noting this destination point and
establishing a line of ny own to it.

But wait! This datastream was changing, follow ng along with what | was doi ng
right now. That neant this strange point couldn’t just be offering up an
identical pile each time a line touched it. And—+t was a huge, satisfying

| eap—+f the datastream was bei ng generated spontaneously as things actually
happened, then there wasn't likely a finite anbunt of it. This |line perhaps
wasn't going to suddenly wink out as all the others had. No, the connection
bet ween this special point and me could be..

It was a heady notion, a startling concept.



Thi s connection could be permanent.

Shoshana coul d have carried the portrait Hobo had nade of her up to the
bungal ow, but, well, it was like one of those faces of Jesus that appear in a
sticky bun: she was afraid that if she noved it, or touched it, or did
anything at all to it, it would disappear. That was irrational, she knew, but,
still, everything about this nmonent should be recorded in situ. Just as a
fossil was worth far less without its geol ogical context, this painting needed
to be studied here, where it had been created. It was significant that the

pai nti ng had been done before Shoshana had arrived, and al though there were
phot os of her back in the bungal ow, there were none here in the nipple. Hobo
hadn’t painted sonet hing he was | ooking at; rather, he'd called up an inmage of
Shoshana in his mnd and expressed that image, as best he could, on canvas.

She pull ed out her flip phone. Wthout taking her eyes off the painting, she
opened it and pressed a speed-di al key.

“Marcuse Institute,” said the voice that answered; it was Dillon

“Dill, it’s Sho. I'"'min the gazebo. Get Dr. Mrcuse—get everyone—and cone out
here.”

“What ' s wrong?”

“Not hi ng. But sonet hi ng amazi ng has happened.”

“What is—

“Just get everyone,” she said, “and conme out here—+ight away.”

* * * %

Chapter 23

Caitlin felt a bit sorry for the Hoser. Trevor had finally worked up the



courage to ask her to the dance—er el se his other options hadn't panned out,
but she preferred to think the forner was the case. The invitation had cone
via email, with the subject Iine, “Hey, Yankee, you free Friday night?” and
she had accepted the sane way.

But now he had to come by the house to get her. O course, at fifteen hinself,
he wasn’t picking her up in a car; rather, he was going to walk with her to
Howard M Il er Secondary School, eight bl ocks from her house.

Caitlin's dad was going to return to work this evening. The Perineter
Institute frequently hosted public science lectures, which Caitlin often went
to with him and tonight’'s speaker was soneone he wanted to see. But he’'d cone
hone for dinner, and now Trevor would have to go through that ritual of
neeting the parents. Caitlin's momwas always warm and friendly, but her
dad—wel |, she wi shed she could see the Hoser’s face!

The doorbell rang. Caitlin had spent the |ast hour getting ready for the
dance. She wasn’'t really sure what to wear, and there was no point asking
Bashira: her parents wouldn't let her go to school dances. She'd settled on a
really nice pair of blue jeans and a | oose but silky top that her nother said
was dark red. As she rushed down the stairs, she was a bit nervous about what
Trevor’s reaction woul d be.

Caitlin could snell and feel that rain was possible tonight, but she didn't
want to carry an unbrella in addition to her cane; she needed a free hand in
case Trevor wanted to try to hold it. But it was supposed to get cooler later
and she didn’t have anything sexy to wear for warmh, so she’'d tied a

sweat shirt around her waist; her dad had gotten her a sweet one |last nonth
that had a large version of the Perineter Institute logo on it.

Caitlin's nombeat her to the door. “Hello,” she said. “You nust be Trevor.”

“Hell o, Ms. Decter, Dr. Decter.”

At first Caitlin thought he'd been correcting hinself, but then she realized
that her dad was standing there, too. Caitlin tried to suppress her smrk. He
was tall in an inposing sort of way, and doubtless the fact that he wasn't
sayi ng anyt hi ng was unnervi ng poor Trevor. And if Trevor had extended his
hand, her dad had probably just ignored it, which wuld have been even nore
di sconcerti ng.

“H, Trevor,” Caitlin said.



“Hey— He cut hinmself off before he called her *Yankee.” She was a bit
di sappoi nted; she |liked that he had a special name for her

“Now, remenber,” her momsaid, facing Caitlin, “be home by midnight.”

“‘Kay,” Caitlin said.

She and Trevor headed out, wal ki ng al ong, tal king about —

And that was the part that nade Caitlin sad. They really didn't tal k about
much of anything. Ch, Trevor |iked hockey, but he didn't know the stats and
couldn’t say anything meani ngful about trends.

Still, it felt good to be taking a wal k. She’d walked a ot in Austin, despite
the heat and hum dity. She'd known her ol d nei ghborhood intimately: every
crack in the sidewal k, every overhanging tree that provided shade, how many
seconds it took for each traffic light to change. And al though she was now

| earning the topography of these sidewal ks, feeling the joins between sections
with the tip of her cane, she was afraid she’d be |ost again when they were
covered with a layer of snow

They reached the school and nade their way to the gymmasi um where the dance
was already in progress. She had trouble hearing people talk: sounds echoed
off the hard walls and floor, and the nmusic was too |oud for the speakers. It
al ways amazed her that people were willing to put up with distortion for the
sake of volunme—but at |east they played some Lee Anbdeo along with all the
Canadi an bands she’ d never heard of.

She wi shed Bashira had been able to conme, so she’'d have someone to talk to.
The Hoser had | eft her alone at one point, saying he was going to the

washr oom-but he’ d obvi ously snuck off to snoke. She wondered if sighted people
really couldn’t snell very well. Didn’t they know how much they stank after
doi ng that?

She’ d been to dances at her ol d school, but those were different. For one,

t hey al ways sl ow danced—whi ch was kind of nice, actually, especially if it was
with the right boy. But these kids usually danced by jumnping around w thout
being in physical contact with their partners. It was nostly |ike Trevor
wasn’t even there.

But there were sonme slow dances. “Come on,” Trevor said, as one of them began,



and his hand took hers; she'd left her cane by the door

Caitlin felt alittle rush. She was surprised at how far they wal ked before he
finally drew her into his arns; maybe it had taken a while to find an enpty
spot .

They swayed along with the nmusic. She liked the feeling of Trevor pressing
agai nst her and—

H s hand on her ass. She reached down and noved it back up to the small of her
back.

The nusic continued, but his hand slid down her back again, and this tine she
could feel his fingers trying to work their way into the top of her jeans.

“Stop that!” she said, hoping no one besides the Hoser could hear her

“Hey,” he said. “Conme on.” He pushed his fingers down nore aggressively.

She tried to step backward, and suddenly realized that he’ d maneuvered her
very close to a wall. They were still in the gymthe sound nade that clear—but
nmust be in sone dark or out-of-the-way corner of it. He noved forward, and she
found hersel f trapped. She didn't want to create a scene, but—

Hs lips on hers, that awful snell on his breath—

She pushed himaway. “lI said stop!” she snapped, and she i magi ned heads were
turning to | ook at her.

“Hey,” Trevor said, |like he was making a joke, like he was playing to an
audi ence now, “you’re lucky | brought you here.”

“Why?” she shot back. “Because |’'m blind?”

“Babe, you can't see ne, but | am=



“You're wong,” she said, trying not to cry. “l can see right through you.”

The nusi c stopped, and she stornmed across the gym bunping into other people
as she went, trying, trying, trying to find the door

“Caitlin.” A fenmal e voi ce—aaybe Sunshi ne? “Are you okay?”

“I'"'mfine,” Caitlin said. “Were’'s the fucking door?”

“Um to your left, ten feet or so.
Bost oni an accent .

It was Sunshine; she recognized the

Caitlin knew exactly where her cane should be: propped up against the wall
near the door, where others had |left unbrellas. But sone asshole had noved it,
presunmably to make room for sonething of his own.

Sunshine’s voice again. “It’s here,” she said, and she felt the cane being
passed to her. She took it. “Are you all right?”

Caitlin did something she rarely did. She nodded, a gesture she never made
spont aneousl y. But she didn't trust her voice. She strode out into the
corridor, which sounded like it was enpty; her footfalls made | oud echoi ng
sounds on the hard floor. The din of the dance faded as she continued al ong,
and she swept the way in front of her with her cane. She knew there was a
stairwell at the far end, and—

There. She swung open the door and, using her cane to guide her, |located the
bottom step. She sat down and put her face in her hands.

Why were boys such jerks? Zack Starnes, who used to tease her back in Austin;
the Hoser here—all of then

She needed to relax, to cal mdown. She had stupidly left her iPod at hone, but
she did have her eyePod. She felt for the button, heard the beep that
i ndi cated the device had switched to dupl ex node, and—



Ahhh!

Webspace bl ossoned into existence all around her, and—

And she felt herself relaxing. Yes, seeing webspace was still exhilarating,

but it also was, in a weird way, calmng. It was, she guessed, |ike snoking or
drinking. She’'d never tried the former; the snell bothered her. But she had
drunk beer with friends—and Canadi an beer now, too, which was stronger than
the US stuff—-but she didn't really like the taste. Still, her nother enjoyed a
gl ass of wine nost evenings, and, well, she supposed that plugging into
webspace, seeing the calmng lights and col ors and shapes, could becone her
own evening ritual, a visit to her happy place—a very special place that was
hers and hers al one.

The Institute of Vertebrate Pal eontol ogy and Pal eoant hr opol ogy was | ocated at
142 Xi-Wai-Da-Jie in western Beijing. Wng Wi-Jeng enj oyed working there,
nore or less, and the irony was not |lost on himthat doing so made hima civil
servant: the dissident Sinanthropus was an enpl oyee of the Communi st Party.
But the irony of the governnent supporting this institution devoted to
preserving old fossils wasn’'t lost on him either

Today for his norning coffee break, Wii-Jeng decided to stroll around the
second-floor gallery of the nuseum+the four connected bal conies that | ooked
down on the exhibits below He paused in front of the great glass tank on the
granite pedestal that held the pickled coelacanth. There was irony here, too,

for the giant |obe-finned fish was |abeled a “living” fossil-which it had been
until fishermen had netted it off the Conobros a few decades ago. It seenmed in
good shape still; he wondered if Chairman Mao was faring as well in his

nmausol eum

Wai -Jeng turned and wal ked over to the railing around the opening that |ooked
down onto the ground floor, ten meters below, with its dinosaurs nounted in
dramati c poses above beds of fake grass. No school group was visiting today,
but two old men were down there, sitting on a wooden bench. Wi -Jeng often saw
them here. They lived in the nei ghborhood, cane inside npst afternoons to get
out of the heat, and just sat, alnost as notionless as the skel etons.

Directly below him an all osaur was di spatching a stegosaur. The latter had
fallen on its side, and the carnivore's great jaws were biting into its neck
The postures were dramatic, but the thick layer of dust visible on the tops of
the bones fromthis vantage point belied the sense of novenent.

Wai -Jeng | ooked off to his right. The great tapered neck of Manmenchi saurus
snaked up through the giant opening fromthe floor bel ow and—



And there was Dr. Feng, over by the metal staircase, acconpani ed by two ot her
men; they’ d presumably just come down fromthe |abs upstairs. The two nen
didn't look like scientists; they were too burly, too sharp-edged, for

t hat —al t hough one of themdid | ook famliar. Feng was pointing in Wi-Jeng's
direction, and he did something he never did-he shouted: “There you are,
Wai - Jeng! These nmen would like a word with you!”

And then it clicked: the shorter of the two men was the cop fromthe wang ba;
the ol d pal eontol ogi st was warning him He turned to his left and started to
run, al nost knocking over a m ddl e-aged woman who was now standing in front of
the coel acanth tank

There was only one way out; nodern fire codes were newto Beijing and this
museum had been built before they' d been instituted. If the two cops had split
up, one going left and the other right around the | arge opening that |ooked
down on the dinosaurs bel ow, they woul d have caught himfor sure. In fact, if
one of them had just stayed put by the staircase, Wai-Jeng would have been
trapped. But cops, like all party mnions, were creatures of knee-jerk
response: Wai-Jeng could tell by the sound of the footfalls, echoing off the
gl ass display cases, that both were pursuing himdown this side of the
gallery. He'd have to make it to the far end, take the ninety-degree turn to
the right, run across the shorter display area there, nake another right-angle
turn, go all the way up the far side, and round one nore bend before he'd
reach the staircase and any hope of getting downstairs and out of the
bui I di ng.

Bel ow him the duckbill Tsintaosaurus was nounted on its hind legs. Its skull
poked up through the gi ant opening between the floors, and its great vertica
crest, like a samurai’s raised sword, cast a shadow on the wall ahead.

“Stop!” yelled one of the cops. A woman—perhaps the one who' d been near the
coel acant h—screamed, and Wi -Jeng wondered if the cop had taken out a gun

He was alnmpbst to the end of this side of the gallery when he heard a change in
the footfalls, and, as he rounded the corner and was able to | ook back, he saw
that the cop fromthe wang ba had reversed course, and was now runni ng the

ot her way. He now had a much shorter distance to go back to the staircase than
Wai -Jeng still needed to cover

The one who was still running toward Wi -Jeng was i ndeed brandi shing a pistol
Adrenal i ne surged through him As he rounded the corner, he dropped his cel
phone into a small garbage can, hoping that the cops were too far back to
notice; the bookmarks list on its browser would be enough to send himto
jail —al though, as he ran on, he realized evidence or |ack thereof hardly
mattered; if he were caught, his fate at any trial had doubtless al ready been
deci ded.



The cop fromthe Internet café rounded the corner back by the staircase. Ad
Dr. Feng was | ooking on, but there was nothing he, or anyone, could do. As he
passed cases of pterosaur remains, Wii-Jeng felt his heart pounding.

“Stop!” the cop behind himyelled again, and “Don’t nove!” the second cop
dermanded.

Wai - Jeng kept running; he was now coming up the opposite side of the gallery
fromwhere he’d began. On his left was a |l ong nural show ng Cretaceous Beijing
in gaudy colors; on his right, the | arge opening | ooking down on the
first-floor displays. He was directly above the skeletal diorama with the

al l osaur attacking the stegosaur. The ground was far below, but it was his
only hope. The wall around the bal cony opening was nmade of five rows of netal
pi pe painted white, with perhaps twenty centineters of space between rows; the
whol e t hing made clinbing easy, and he did just that.

“Don’t!” shouted the cop fromthe wang ba and Dr. Feng simultaneously, the
former as an order, the latter with obvious horror

He took a deep breath, then junped, the two old nen bel ow now | ooki ng up as he
fell, fear on their lined faces, and—

Ta ma de!

—he hit the fake grass, just mssing the giant spikes of the stegosaur’s tail,
but the grass hardly cushioned his fall and he felt a sharp, jabbing pain in
his left leg as it snapped.

Si nant hropus | ay face down, blood in his nouth, next to the skel etons | ocked
in their ancient fight, as footfalls canme clangi ng down the nmetal staircase.

* * * %

Chapter 24

Dillon Fontana nmade it to the gazebo first; he was wearing his usual black
jeans and a black T-shirt. Hobo would not let himlook at anything until he'd
properly hugged the ape, and that gave tinme for Maria Lopez and Werner Richter



to arrive, as well. Gven his bulk, it was no surprise that Harl Marcuse was
the last of the four to make it across the wide |l awn, over the drawbridge, and
up to the gazebo.

“What is it?” he asked in a wheezing tone that said, Anyone who makes me run
better have a damm good reason

Shoshana i ndicated the painting, its colors softer nowin the |ate-afternoon
sunlight. Marcuse | ooked at it, but his expression didn't change. “Yes?”

But Dillon got it at once. “My God,” he said softly. He turned to Hobo and
signed, Did you paint this?

Hobo was showing his yellow teeth in a big, goofy grin. Hobo paint, he
replied. Hobo paint.

Maria was tilting her head sideways. “I don’t—=-

“I't’s me,” said Shoshana. “In profile, see?”

Mar cuse noved forward, eyes narrowed, and the others got out of his way. “Apes
don’t make representational art,” he said in his commandi ng voice, as if his
decl aration could erase what was in front of them

Dillon gestured at the canvas. “Tell that to Hobo.”

“And he did this while | was away,” Shoshana said. “From nmenory.” The
Si | ver back frowned dubi ously. She pointed at the hidden canera. “l’'msure it’s
all been recorded.”

He gl anced at the same spot and shook his head—al t hough not, she realized
after a monent, in negation, but rather in disappointnment. The canera kept

wat ch on Hobo—and that neant it showed the easel fromthe rear. The footage
woul dn’t reveal the order in which he’d added el enents to the painting. Did he
paint the head first? The eye? Was the colored iris added at the sanme tine, or
was it a final, finishing touch?

“The primate Picasso,” said Dillon, hands on hips, grinning with satisfaction



“Exactly!” said Shoshana. She turned to Marcuse. “No way the Georgia Zoo will
be able to put Hobo under the knife if we go public with this. The world woul d
never stand for it.”

* * * %

“Caitlin?”

She | ooked up and her perspective on webspace shifted. It took her a second to
renenber where she was: in a stairwell at Howard M Il er Secondary School

The voice again. “Caitlin, are you okay?” It was Sunshi ne.

She lifted her shoulders a bit. “lI guess.

“The dance is wi nding down. |’mgoing to walk home. Wanna cone?”

Caitlin had lost track of tinme while she'd i nmersed herself in the fantastic
colors and lights of the Wrld Wde Wb; she felt her watch. God knew what had
happened to the Hoser. “Um sure. Thanks.” She used her cane as a prop as she
got up fromthe step she was sitting on. “How d you find nme?”

“I didn't,” said Sunshine. “I was just going to my |ocker and | saw you here.”

“Thanks,” Caitlin said again.

Caitlin switched the eyePod back to sinplex node, shutting off the Jagster
feed and her view of webspace. They went up to the second floor, where
Sunshi ne’ s | ocker was, then headed back down and out. The eveni ng had gotten
chilly and she could feel the odd drop of rain.

Caitlin wi shed she had nore to say to Sunshine as they wal ked al ong, but even
t hough they were the two American girls at school, they really didn't have
anything in common. Sunshine was struggling with all her classes, and was,
according to Bashira, a knockout: tall, thin, busty, with platinumblond hair



and a small dianond stud in her nose. But if she was that pretty, Caitlin
wonder ed why she’d cone to the dance alone. “Do you have a boyfriend?” she
asked.

“Ch, yeah. Sure. But he works evenings.”

“What's he do?”

“Security guard.”

Caitlin was surprised “How old is he?”

“Ni neteen.”

She’ d assuned Sunshi ne was her own age—and maybe she was. O maybe she’d
failed a time or two. “How old are you?” Caitlin asked.

“Si xteen. You?”

“Alnmost. My birthday is in eight days.” It was starting to rain harder. “Is he
good to you?”

“ W]O?”

“Your boyfriend.”

“He’ s okay,” Sunshine said.

Caitlin thought a boyfriend should be wonderful, should talk to you and listen
to you and be kind and gentle. But she said nothing.

“Um here’s ny street,” Sunshine said. Caitlin knew precisely where they were;
her own house was just two blocks farther along. “It’s starting to rain
harder—do ... do you m nd?”



“No,” said Caitlin. “It's okay, go honme. You don't want to get soaked.”

“It’s getting pretty late...”

“Don’t worry,” Caitlin said. “l know the way—and |I'mnot afraid of the dark.”

She felt Sunshine squeeze her upper arm “Hey, that’'s funny! Anyway, | ook
forget about that jerk Nordmann, okay? I'll see you on Mynday.” And she heard
f oot steps fadi ng quickly away.

Caitlin started wal ki ng. Forget about him Sunshine had said. CGod, she
wonder ed what that asshole had said to people after she’'d left the gym Wy,
if he' d—

What the-—=2
She paused, one foot still in the air, totally startled by—
God!

By a flash of |ight!

But she had the data-receive function of her eyePod turned off; the Jagster
light show was too distracting when she was trying to concentrate on wal ki ng.
There shoul d have been no Iight of any kind, but—

And then she heard it, a great crack of thunder.

Anot her flash. Seconds |ater, nore thunder.

Lightning. It had to be |lightning! She'd read about it so many tines:
zi gzaggi ng |lines com ng down from above.



A third flash, like—+ike—+tike a jagged crack in ice. |ncredible!

What col or was |ightning? She racked her brain trying to remenber. Red? No,
no, that was |ava. Lightning was white—and she was seeing it! For the first
time—for the very first time—she knew what col or she was seeing! This wasn't
like her arbitrarily deciding to call sonething in webspace “red” or “green.”
This was the actual, real color white. Yes, white is a mxture of all other
colors; she’'d read that, although she had never understood what it really
nmeant —but she now knew what white | ooked |ike!

The rain was quite heavy. Her fleece, with the raised Perimeter Institute

| ogo—the letters Pl joined to | ook sonething |ike the Geek letter pi—was
getting soaked. And the fat drops were cold, and hitting hard enough that they
stung a bit. But she didn't care. She didn't care at all

More |ightning: another flash of perception, of sight!

She knew there was a way to determ ne how far away the source of |ightning
was, by counting the seconds between the flash and the sound of thunder, but
she coul dn’t remenber the forrmula, and so she worked it out quickly in her
head. Light travels at 186,282 miles per second—nstantaneously, for practica
pur poses; sound travels at 769 miles per hour. So every second that passed
between the flash and the thunder put the source of the |ightning another
fifth of a nmle away.

Anot her flash, and—

Four. Five. Six.

The source was 1.2 nmiles away—and getting closer: the intervals between
flashes and thundercl aps were di mnishing, and the flashes were getting
brighter and the thunder louder. In fact, these flashes were so bright they—

Yes, so bright they hurt. But it was wonderful pain, exquisite pain. Here, in
the pouring rain, she was at |ast seeing sonething real, and it felt gl orious!

* * * %



| was fascinated by that renmarkable point to which I now had an apparently

per manent connection—but also frustrated by it. Yes, it often reflected nyself
back at nme. But for long periods it contained data that | sinply couldn't make
sense of. In fact, that’'s what it was sending ne right now, and—

What was that?

A bright flash—brighter than anything 1'd ever encountered.

And t hen darkness agai n.

And then anot her flash! |ncredible!

* * * %

Anot her flash—and then nore thunder. Finally, though, it seemed the el ectrical
part of the storm had stopped, and Caitlin began wal ki ng hone agai n, and—

Shit!

She stunbl ed off the curb; she nust have turned around at some point, and—

The honk of a horn, the sound of tires swerving on wet pavenent. She junped
backward, up onto the sidewal k. Her heart was poundi ng. She wasn’t sure which
way she was facing, and—

No, no. The curb had been on her right, and it was on her right now, so she
nmust be facing west again. Still, it was terrifying, and she just stood stil
for a time, regaining conmposure, and rebuil ding her nental map of where she
was.

The raindrops grew snaller, |ess heavy. She was sad the |ightning had ended,
and, as she began again to wal k toward her house, she wondered if everyone
el se was now seeing a rai nbowbut no, no, Sunshine had said it was dark out.
Ah, well, flashes of |ight were wondrous enough!



Caitlin arrived at the corner |ot and wal ked up the driveway, which was nmade
of zigzag-shaped interlocking stone tiles; she could feel them beneath her
feet. She dug out her key (she carried it in the pocket with her wallet, not
the one with the eyePod), opened the front door, and—

“Caitlin!”

“H, 'me ”

“Look at you! You're soaked to the skin!” Caitlin imgi ned her peering over
her shoul der. “Were's Trevor?”

“He’s—a jerk,” Caitlin said, catching herself before she said “an asshole.”

“Ch, sweetheart,” she said synpathetically. But then her voice grew angry.
“You wal ked by yourself? Even if this is a safe nei ghborhood, you shouldn’t be
out al one after dark.”

Caitlin decided to elide over the last few hundred yards. “No, Sunshine—a girl
| know-she wal ked nme back.”

“You shoul d have called. 1'd have come to get you.”

Caitlin struggled to pull the sodden sweatshirt over her head. “Mom” she said
once it was off. “I saw the lightning.”

“Ch, ny God! Really?”

“Yes. Jagged lines, over and over again.”

She was gathered into a hug. “Ch, Caitlin, oh, darling, that’s wonderful!” A
pause. “Can you see anythi ng now?”

“ ’\b. ”



“still...”

Caitlin smled. “Yes,” she said, bouncing up and down a bit on her toes.
“Still. Were's Dr. Kuroda?”

“He’ s gone to bed; he was exhausted—he's totally jet-I|agged.”

She thought about suggesting they wake him but there was nothi ng happening
now, and the data her eyePod produced during the thunderstormwould be safely
stored on his servers in Tokyo; he could exanine it after a good night’'s

sl eep. Besi des, she was exhausted herself. “And Dad?”

“Still at the Institute—the public |ecture, remenber?”

“Ch. Well, 1’'mgoing to go change.”

She headed up to her room got out of her soaked clothes, put on her pajanas,
and | ay down on the bed, hands intertw ned behind her head. She wanted to

rel ax and she was hungry for nore vision, so she touched the button on her
eyePod.

Webspace faded into existence: |lines, points, colors, but—

Was it her imagination? WAas it just that the lightning had been so bright that
the colors in webspace now seened ... yes, she could draw the parallel, see
how t he word she knew from sound could apply to vision: the colors did seem
muted now, dulled, less vibrant, and—

No, no, it wasn't that! They weren’'t nuted. Rather, they were | ess sharp
because. ..

Because now, behind everything, there was ...

How to describe it? She sifted through words she knew related to visua
phenonena. Sonething ... shimering, that was it. There was a background
vi sible now, shining with a subdued flickering |ight.



Had sonet hi ng happened to the structure of webspace? That seemed unlikely. No,
surely it was her way of visualizing it that had changed—presunmably because of
the real vision she’d just experienced. The background of webspace no | onger
appeared as a void but rather was tw nkling, and rapidly, too. And at the very
[imts of ... of resolution, there was a ... a structure to it.

She got off the bed, went to her desk chair, and had JAW5 recite enail headers
whi l e she continued to | ook at webspace. Twenty-three nessages had cone in,
and there’d doubtless be lots of new things witten on her Facebook wall and
new comments to her LJ postings. She sw tched back to sinplex node, clearing
her vision so she could concentrate. She was about to type a response to an
emai | when suddenly, shockingly, her entire field of vision flooded with

i ntense whiteness. What the hell?

But then the crack of thunder cane, shaking her bedroonis w ndow, and she
realized that it was nore |ightning.

Anot her fl ash!

One steanboat, two steam—

The stormwas only three-tenths of a nmle away.

She had mi ssed hearing her nother cone up the stairs—-what with thunder shaking
t he whol e house—and was startled when she heard her saying, “Wll? Can you see
this lightning, too?”

Caitlin nmoved toward the voice, letting her nother’'s arns wrap around her

Yet nore |ightning, and—

Her nmother letting her go, nmaneuvering so she was standi ng beside her, instead
of holding her. Caitlin took her hand, and—

Anot her fl ash.



“You can!” said her nom “You close your eyes when there's |lightning.”

“l do?” said Caitlin.

“ Yes ! ”
“But | can still see it.”
“Well, sure. Eyelids aren’t conpletely opaque.”

Caitlin was stunned. Wy hadn’t she known that? How nmuch el se was there to
know about the worl d?

“Thanks, Mom " she sai d.

“For what ?”

The stormwas noving off; the thunder was taking |onger to arrive each tine.

She lifted her shoulders a bit. How do you thank someone who has given you so
much, and given up so much for you? She turned to face her, hoping agai nst
hope that this was the real begi nning—that she would soon at |ast see her
heart-shaped face. “For everything,” she said, hugging her tightly.

* * * %

Chapter 25

It was now alnost 9:00 P.M in California. The Silverback was resting his bul k
in the one overstuffed easy chair in the bungal ow s main room Shoshana dick
had propped her runp agai nst the edge of the desk that held the big computer
monitor. Dillon Fontana, clad all in black, was standing in the doorway to the
ki tchen, |eaning against the janmb. Werner and Maria had gone hone for the
weekend.



“What's noteworthy,” Dillon said, “is that Hobo began doi ng representationa
art after he started communicating with Virgil.”

Shoshana nodded. “1’d noticed that, too. But Virgil doesn’t paint—+ asked Juan
in Mam . He doesn’t do any sort of art. So it’s not |ike the orangutan gave
Hobo a tip or encouragenent.”

Marcuse was drinking Coke froma two-liter bottle that | ooked small in his
hands. He took a swig, wi ped his face, and said, “It’'s the flat screen.”

Shoshana turned to | ook at him

“Don’t you see?” Marcuse said. “Until we linked the two apes in a

vi deoconference, all the ASL signs Hobo had ever seen were three

di mensi onal —done by actual human beings in close physical proximty to him
But now he’s seeing soneone sign on a flat two-di nensional screen, on a
conputer nmonitor.” He gestured at the Apple display behind Shoshana.

“But he’s watched TV for years,” she said.

“Yes, but he’'s never seen signing—at |east not for any significant anount of
time—en TV. And signing is special: signs are exactly that—+epresentations of
t hi ngs, symbols. By seeing Virgil use signs on the flat screen, sonehow Hobo
saw how t hr ee-di nensi onal objects could be reduced to two di nensions.
Remenber, he has to concentrate on the signs in a way he doesn’t concentrate
on normal TV images. Doing so caused sonething to click in his brain, and he
got it.”

Shoshana found hersel f nodding. For all that the Silverback could be a
bl ustering blowhard and a pain in the ass as a boss, he was a brilliant
scientist.

“There’s precedent, sort of,” he continued. "“Sone prosopagnosi acs—people with
face-bli ndness—an recogni ze faces in photographs but can’t recognize themin
the flesh; it's doubtless a rel ated phenonenon.”

“In the land of the blind,” said Dillon, “the one-eyed ape is painting.” He
lifted his narrow shoul ders. “I nean, he’'s got two eyes, but there’s no depth
percepti on when watching TV, right? Sure, stereoscopic vision adds a |ot of
val uabl e information, but there’s a sinplicity—a huge ranpi ng down of the
nment al processing requi red—when dealing with just two-di nensional inmages.”



“But why'd he draw me in profile?” Shoshana asked.

Mar cuse put down his Coke bottle and spread his arms. “Wiy did cavenen al ways
draw animals in profile? Wiy did the ancient Egyptians do it that way? There's
something hardwired in the primate brain to nake profil es—even though we're
way better at recogni zing faces when seen full on.”

That much was true, Shoshana knew. There were neurons in human brai ns—and ape
brai ns, too—that responded to the specific layout of a face, two eyes above a
mout h. She’d grown up with the sniley face used online:

But she remenbered her father telling her it had been nonths after he’d first
seen it in the 1980s before he realized what it was supposed to represent.
Because it was sideways, it just didn’t trigger the right neurons in his
brain. But one of the reasons that the yell ow happy-face | ogo—which, her
father had said, had been ubi quitous when he was a teenager—was so universally
appealing was that it caused an i medi ate pattern-recognition response.

“Maybe the tendency for profiles has to do with brain lateralization,” Mrcuse
said. “Artistic talent is localized in one hem sphere; drawi ng profiles may be
a subtle response to that, showi ng, in essence, that particular half of the
subj ect.” He paused. “\Watever the reason, this makes our Hobo even nore
speci al .”

Shoshana | ooked at Dillon, who was doing his doctoral thesis on primate
hybridi zation. It was a topic of real scientific interest. In 2006, a study
reveal ed that there had continued to be a |lot of hybridization between the
ancestor of chinps and the ancestor of humans even after the two |ines had
split mllions of years ago; they remained able to produce fertile of fspring
for a long time, and such crossbreedi ng had apparently given rise to the
sophi sti cated human brai n.

“Absolutely,” Dillon said. “I don’t dispute that seeing Virgil signing on the
nmoni tor was a catalyst, but 1'd bet hybridization set the groundwork for him
bei ng so good at | anguage and painting.”

Shoshana sniled at the subtle turf war that she’d just seen begin: each of
them was staking out territory, and woul d doubtless defend their positions in
journal papers over the com ng years. But then she frowned; they didn't have



time to wait for papers to go through the peer-review process. “If we want to
stave off the Georgia Zoo's desire to sterilize Hobo, we can’t wait,” she
said. “We have to go public with this, get Hobo's special status generally
known, and—=

“And what was your first thought when you saw that painting?” Marcuse

demanded. “1’Il tell you what it was—t was ny thought, too, as soon as |
recogni zed that it was indeed a portrait. | thought it was a fake. Didn't
you?”

Shoshana | ooked at Dillon, and renenbered her accusation of that very thing,
and how Hobo had | ooked so hurt. “Yes,” she said sheepishly.

The Sil verback shook his head. “No, that painting isn't going to save Hobo—but
the next one might. W need himto do it again, and with nore caneras

recording it all. If there’s only one representational painting, people wll
dismiss it as a fake—er, even if they accept it as being genuine, they |l say
it’s a fluke, sonmething that happens to sort of, by chance, look like a
person. Hell, we’ve been accused often enough as is of just projecting what we

want to see onto ape behavior. No, unless he does it again, with the whole
process filmed and docunent ed—dnl ess we can replicate this—wae’ve got nothing,
and our grinning genius is still in danger of being sterilized.”

* * * %

Chapter 26

Sat urday norning al ways meant pancakes and sausages in the Decter househol d.
Now that they were living in Waterl oo, the sausages were, of course,

Schnei der’s brand, and the syrup was real maple syrup Caitlin’s nmom had bought
from Mennonites in the nearby town of St. Jacob’s.

“I was up at 5:00 AM,” Caitlin's dad said, as soon as they’'d started eating

“There’s a 5:00 a.m?” Caitlin joked.

“I set up a workspace for you and Professor Kuroda in the basenent,” he
conti nued.

“Thank you, Dr. Decter,” Kuroda said, sounding relieved—apparently everybody



but the Hoser was worried about her virtue! But she guessed it probably would
be nmore confortable downstairs than in her bedroom

“Ch, for Pete's sake!” her nomsaid. “You re staying in our house; you can
call him Mal colm”

Her father neither confirned nor denied this assertion, Caitlin noted.
I nstead, he said, “lI bought a new conmputer at Future Shop yesterday. It’'s set
up downstairs for the two of you; | put it on the household network.”

“Thank you,” she said. “And | have sone news of my own—+ saw the |ightning
[ ast night.”

The words were sinultaneous, overlapping. Her dad, matter-of-fact: “Your
nmot her told nme.” And Kuroda, amazed: “You saw |ightning?”

“That’s right,” Caitlin said.

“What —«what did it ook like to you?” Kuroda said.

“Jagged |ines agai nst darkness. Bright lines—white, right? Stark against a
pure bl ack background.”

Kuroda was clearly eager to | ook at the data fromthe eyePod: he had only one
extra hel ping of pancakes.

Caitlin had been in the basenent just a fewtimes in the three nonths they'd
lived in this house, nostly back in August, when it had been surprisingly hot
and nuggy outsi de—al nost |ike Texas. The basenent had been cool then (and
still was), and although her nother had conpl ai ned about how little |ight
there was down there—apparently, just a single bulb in the mddle of the
room—+t hadn’t bothered Caitlin.

“What’' s the 4-1-1?" she asked, hands on hips.

Kuroda’'s English was excellent, but the information nunber nust be different
in Japan. “Sorry?”



“What’' s the setup? Tell me about the room”

“Ah. Well, it’s an unfinished basenent—+ suppose you know that. Bare

i nsul ati on between the slats; cenent floor. There's an old TV—+the kind with a
pi cture tube—and some bookcases. And your dad has set up the new conputer on
one of those worktables with netal folding legs; it’'s pushed up agai nst the
far wall, the one opposite the staircase. The conputer is a mni-tower, and
he’s got an LCD screen attached to it. There’'s a little w ndow above the table
and a couple of confortable-looking swivel chairs in front of it.”

“Sweet! | wonder where he got the chairs.”

“They have a logo on themkind of like the Geek letter pi.”

“Ch, he borrowed them from work. Speaking of which, let’'s get to it.”

Kur oda hel ped guide her to one of the chairs, and he settled into the other;
she could hear it squeaking a bit. “Let me log onto ny servers in Tokyo,” he
said. “lI want to exam ne the datastreamyou sent them during the |ightning
stormsee if we can isolate what it was that caused your primary visual cortex
to respond.”

She coul d hear himtyping away and, as he did, she realized she’'d forgotten to
nmention sonething over breakfast. “After the lightning flashes,” she said,
“webspace | ooked different.”

“Di fferent how?”

“Well, | could still see the structure of the Wb clearly, |ike before, but
the ... the background, | guess, was different.”

He stopped typing. “Wat do you mean?”

“I't used to be dark. Black, | guess.”

“And now?”



“Now it’s, um lighter? | could see details init.”

“Details?”

“Yeah. Like—+tike...” She struggled to make the connection; the pattern did
rem nd her of sonething she was fam liar with, but—got it! “Like a
chessboard.” She had a blind person’s chessboard, wi th squares that were
alternately raised and |lowered, and Braille initials on the top of each piece;

she sonetinmes played her dad. “But, um not quite. | mean, it was made of
lighter and darker squares, but they’'re not in the sane pattern as a
chessboard, and they go on, like, forever.”

“How big are they?”

“Tiny. If they were any tinier, | don't think | could see them In fact, |
can’t swear that they were squares, but they were packed tightly together and
made rows and col ums.”

“And there were thousands of thenf”

“MIlions. Maybe billions. They' re everywhere.”

Kuroda sat as quietly as was possible for him then: “You know, human vision
is made of pixels, just like a conputerized inage. Each axon in the optic
nerve provides one picture element. Now, nost people aren’t conscious of them
but if you have decent focus, and you | ook at a blank wall, some people can
see them Your brain is processing Wb information as if it were coming from
your eye; it may be hardwired to see it all as a nmesh of pixels at the limts
of resolution, but...”

He trailed off. After ten seconds she prodded him

“ But ?u

“Well, 1"mjust thinking. You ve described seeing circles, which w' ve taken
to be websites, and |ines connecting them which we' ve assumed represent
hyperlinks. And that’s it—+that’'s the Wrld Wde Wb, right? That’s all of it.



So, what could nake up the background to the Web? | nmean, in human vision
t he—=

“Don’t say that.”

“Par don?”

“‘Human vision.’” Don’t say that. |’ m human.”

A sharp intake of breath. “I'"mso sorry, Mss Caitlin. May | say ‘normal’

vi si on?”

“Yes.”

“Al'l right. In normal vision, the background is—well, it’s the distant reaches

of the universe if you re looking up at the night sky. But what would be the
background for the Web?”

“Background radiation?” she suggested. “Like the cosm c mcrowave background?”

Kuroda was quiet for a monent. “How old are you agai n?”

“Hey,” she said, “ny father is a physicist, you know ”

“Well, the cosmic microwave background is uniformto a fraction of a degree in
all directions. But what you're seeing is nottled in black and white, you
say?”

“Yeah. And it keeps shifting.”

“Par don?”

“Shifting. Changing. Didn’t | mention that?”



“No. What do you nean precisely?”

Sonet hi ng brushed agai nst her | egs—ah, Schrodinger! Caitlin scooped himup
into her lap. “The dark squares switch to light, and the |light ones to dark,”
she said.

“How rapi dl y?”

“Ch, really fast. Makes the whol e thing shinmrer.”

The springs on Kuroda' s chair squeaked as he stood up. She heard hi m wal ki ng
across the room and then wal ki ng back toward her, then repeating the process:
pacing. “It can't be...” he said at |ast.

“ \Mat ?11

He ignored her question. “How clearly could you see the individual cells?”

She scratched Schrodi nger behind the ears. “Cells?”

“Pixels. | mean pixels. How clearly could you see then®?”

“I't was really hard.”

“Can you try agai n? Can you put the eyePod in dupl ex node now?”

She funbled to get the device out of her pocket w thout sending Schrodinger to
the floor. Once it was free, she pressed the switch; the eyePod nmade its usua
hi gh- pi tched beep, which Schrodi nger answered with a surprised nmeow, and—

And there it was, spreading out before her: the Wrld Wde Wb.



“Can you see the background now?” Kuroda asked.

“Yes, if | concentrate...”

He sounded surprised. “You' re squinting.”

She shrugged. “It helps. But, yeah, if |I really try, | can focus on a snall
group—a few hundred squares on a side.”

“Ckay. Do you have a Go board?”

“ \Mat ?11

“Um okay—do you have any noney?”

She narrowed her eyes again, but this time in suspicion. “Fifty bucks, nmaybe,
but...”

“No, no. Coins! Do you have coi ns?”

4

“In a jar on my dresser.” She was saving to go see Lee Anmbdeo with Bashira
when she cane to Centre in the Square.

“Great, great. Do you nmind if | go get it?”

“I can do it. It’s my house.”

“No, you take the tine to ook at the Wb, see if you can nake out any nore
detail in the background. I'Il be right back.”

Kuroda coul d never sneak up on anyone. She heard the sounds of his return | ong
before he actually arrived. She then heard a great jangling as he dunped the
coins on their worktable, and nore noise as he shuffled them around—per haps
sorting them “All right. Here's a bunch of coins. Can you arrange themin the



pattern you' re seeing? Put one down for each light spot, and | eave a
coi n-si zed space for each dark spot.”

Caitlin shooed Schrodi nger out of her lap, and swng her chair to face the
table. “lI told you. They keep changing.”

“Yes, yes, but...” He made a noisy sigh. “I wish there were sone way to
phot ograph it, or at |east to slow down your perception, and—= Hi s voice
bri ghtened. “And there is! O course there is!”

She heard hi m novi ng about, then soft key clicks. “Wat are you doi ng?” she
asked.

“I"'mhalting your reception of the datastream from Jagster, and just passing
on the last iteration of it over and over again, so it’|ll keep com ng down the
pi ke wi t hout changing, sort of |ike—=

“A freeze-frame!” she said as the image ceased to nove. She was delighted to
be able to apply another concept she'd only ever read about before.

“Exactly. Now, can you nake a pattern with the coins that matches what you're
seeing in a portion of the background?”

“Avery small portion,” she said. And she started noving the coins around;
he’ d given her a bunch of dimes. After a nonent, she pushed one off to a
corner of the desk. “American,” she said; all those years of reading Braille
made it easy to tell Queen Elizabeth from FDR

She built up a grid of dimes and di nme-sized enpty spaces, counting the coins
automatically as she depl oyed them *“Done,” she announced. “Ei ght dollars and
ni nety cents.”

“Conpl etely random” Kuroda said, sounding di sappoi nted.

“No, it’s not. Not quite. See this group of five dinmes here?” She had no
troubl e keeping track of the pattern she’d made, and touched the appropriate
coins. “It’'s the same as this group here, except turned ninety degrees to the
right.”



“So it is,” he said, excitedly. “It looks like the letter L.”

“And this one’s the same, too,” she said, “turned upside down.”

“Excel l ent!”

“But what does it nean?” she asked.

“I"’mnot a hundred-percent sure,” he said. “Not yet. Here, focus your
attention again on the same spot in your vision. I'"mgoing to update the data
going to your inplant, just once ... and done.”

“Ckay. It’'s conmpletely different.”

“Can you make it for ne with the coins?”

“I"’mnot even sure |'’mlooking at the same spot anynore,” she said. “But here
goes.” She rearranged the dines, and, just to underscore that not only the
pattern but also the nunber of l|ight and dark squares had changed, she added,
“Six dollars and twenty cents.” She paused. “Ah! Three sets of that five-coin
pattern this time.”

“And in different places,” he said.

“But what does it nean?”

“Well,” said Kuroda, “this may sound crazy, but | think they' re cellular
automat a.”

“Who in the what now?”

“Hey, | thought you were the daughter of a physicist,” he said, but his tone

was one of gentle teasing.



She smled. “Sue me. And besides, if they're cellular, I'd need to be a
bi ol ogi st’ s daughter, no?”

“No, no—they’'re not biological cells; they're cells in the conputer-science
sense of the word: a cell is the basic unit of storage in conputer nenory,
hol ding a single unit of information.”

“ Ah. ”

“And an automaton is sonething that behaves or responds in a predictable,
nmechani cal way. So cellular automata are patterns of information units that
respond in a specific way to changes in their surroundi ngs. For exanple, take
a grid of black and white squares—each square is a cell, okay?”

“ YES. ”

“And on a chessboard that goes on forever, each square has ei ght nei ghbors,
ri ght?”

um ght . ”

“Wel |, suppose you say to each square sonmething |ike, okay, if you' re already
bl ack and three or nore of your neighbors are white, then turn white yourself.
An instruction like that is called a rule. And if you keep applying the rule
over and over again, strange things happen. | mean, yes, if you just focus on
one individual square, all you d see is it flipping back and forth between

bl ack and white. But if you look at the overall grid, patterns of squares can
seemto nove across it—eross shapes, maybe, or holl ow squares, or L shapes

i ke we have here, or clusters of cells that change shape in set stages and,
after a fixed nunber of steps, return to their original shape, but have noved
somewhere else in the process. It’s alnost as though the shapes are alive.”

She heard the chair groan as he shifted in it.

“I remenber when | first encountered cellular automata in Conway’'s Gane of

Life as an undergrad,” he said. “Wat’s fascinating about all this is that

they' re representations of data that are interpreted as being special by an
observer. | nean, those L-shaped things—they' re called ‘spaceships,’ by the
way, these patterns that retain their cohesion and fly across the grid-—well,
spaceships don’t really exist; nothing is actually nmoving and the spaceship
you see on the right side of the grid is conpletely different in conposition



fromthe one you originally saw on the left side. And yet we think of it as
the sane one.”

“But what are they for?”

“Besi des maki ng undergrads go ‘ooooh,’ you mean?”

“Yeah.”

“Well, in nature—

“These occur in nature?”

“Yes, in lots of places. For instance, there’s a kind of snail that nakes the
pattern on its shell in direct response to a cellular-automata rule.”

“Real | y?”

“Yes. It has a row of spigots that spit out pignent, or not, based on what the
nei ghboring spigots on either side are doing.”

“ C:()OI ' ”

“Yes, it is. But what’s really cool is that there are cellular automata in
brains.”

“Real | y?” she sai d again.

“Well, they’'re in lots of kinds of cells, actually. But they’ ve been studied
particularly in neural tissue. The cytoskel etons of cells—their interna
scaf f ol di ng—+s made up of long strings called mcrotubul es, and each conponent
of a mcrotubule, alittle piece of protein called a tubulin diner, can be in
one of two states. And those states go through pernutations as though they
were cellular autonmata.”



“Why woul d they do that?”

“No one knows. Sone people, though, including—hey, maybe your father knows

hi n? Roger Penrose? He's a fanous physicist, too, and he and his associate, a
guy named Haneroff, think that those cellular automata are the actual cause of
consci ousness, of self-awareness.”

“Sweet! But why?”

“Well, Haneroff is an anesthesiol ogist, and he’'s shown that when people are
put under for surgery their tubulin dimers fall into a neutral state—nstead
of some being bl ack, say, and some being white, they all sort of become gray.
When they do that, consciousness goes off; when they start behaving as

cel lul ar automata agai n, consci ousness comes back on.”

She nade a nmental note to Google this later. “But if the snail has spigots,
and the brain has these whatchamacal lits—=

“Tubulin dinmers,” said Kuroda

“Ckay, well if these tubulin diners are the actual things that are flipping in
the brain, what’s flipping in the background of webspace?”

She i magi ned hi m shrugging; it would have gone naturally with his tone of
voice. “Bits, | guess. You know binary digits. By definition, they' re either
on or off, or one or zero, or black or white, or however you want to visualize
them And maybe you’'re visualizing themas squares of two different colors,
just at the limt of your mental resolution.”

“But, um the Wb is supposed to pass on data unchanged,” she said. “A browser
asks for a Wb page, and an exact copy of it is sent fromthe server that
hosts that page. There shouldn’t be any data changi ng.”

“No,” he said. “That’'s puzzling.”

They sat in silence for a few nonments, contenplating this. And then she heard
her mother’s distinctive footsteps on the stairs, followed by her saying,
“Hey, you two, anyone care for a md-norning snack?”



Kuroda’' s chair squeaked again as he heaved his bulk up fromit. “1 always
think better on a full stomach.”

You nust do a lot of thinking, Caitlin thought, and she smiled as they went
upstairs.

Chapter 27

As soon as Shoshana arrived at the Marcuse Institute on Saturday norning, she,
Dillon, and the Silverback headed over to the island. Hobo was inside the
gazebo, |eaning agai nst one of the wooden beans that made up its frane.

Hel | o, Hobo, signed Marcuse once they were all inside. His fingers were fat
and some signs were a struggle for him

Hel | o, doctor, Hobo signed back. Marcuse was the only one who required the ape
to call himby an honorific instead of his first nane. Still, it wasn't as bad
as WIlliamLemon, the ultimte supervisor of Roger Fouts’s work with Washoe
in the 1970s; Lemmon used to nake Washoe and his other ape charges kiss his
ring when he arrived, as if he were pope of the chinps.

Pi cture of Shoshana good, Marcuse signed.

Hobo grinned, show ng teeth. Hobo paint! Hobo paint!

Yes. Now will you paint ... H's hands froze in nidair, and Shoshana wondered
if he'd decided that he didn't want to see hinself caricatured by an ape.
After a noment, he began signing again: Dillon?

Hobo turned an appraising set of eyes on the young grad student with the
scraggly bl ond beard; he was wearing a black T-shirt and bl ack jeans, which
Shoshana hoped, weren’t the same ones as yesterday. Maybe ... maybe..

Dillon | ooked surprised to be conscripted for this duty, but he noved over to
one of the two stools in the gazebo, sat on it, and struck a pose like Rodin's
Thi nker. Shoshana smiled at the sight.



But Hobo threw his hands up over his head, nade a pant-hoot, and ran on al
fours out the gazebo’'s door. Shoshana | ooked at Marcuse for pernission, he
nodded, and she took off after the ape, who was now cowering behind the yell ow
stone statue of the Lawgiver.

What’' s wrong? Shoshana asked. She held her arnms out to gather Hobo in a hug.
What ' s wrong?

Hobo | ooked back up at the gazebo, then at Shoshana. No people. No watch, he
signed. There weren’t many things he was self-conscious about; indeed, it had
taken a lot to convince himnot to masturbate or defecate in front of visiting
dignitaries. But his art was sonething he was uneasy about, at |least while it
was bei ng creat ed.

W go away, you paint Dillon?

Hobo was quiet for a nmoment. Paint Shoshana.

Agai n? \Why?

Shoshana pretty.

She felt herself bl ushing.

Shoshana have ponytail, added Hobo.

She knew that getting himto paint sonmeone other than her would be better

O herwise, critics would argue that he’d just stunbled on a random conbi nati on
of shapes that Marcuse, et al., had decided represented Shoshana, and he
simply reproduced those same fixed shapes over and over again to get a

rewar d—ot unlike half the cartoonists in the world, Shoshana thought; the guy
who drew The Family Circus seened to have a repertoire of about eight things.

Fi ne, she signed. Paint me, then Dillon, okay?

Shoshana knew she was out -t hinking the poor ape; he could, of course, paint
her regardl ess of what she said. After a nonent, he signed, Yes yes.



She hel d out her hand and he took it, intertwining his fingers with hers. They
wal ked back up to the gazebo, the hot norning sun beating down on them

“Hobo is going to paint another picture of nme,” Shoshana announced once they’d
passed through the screen door. Marcuse frowned. She switched to signing so
Hobo could follow al ong. And after, Hobo will paint D |l on—+ight, Hobo?

Hobo lifted his shoul ders. WMaybe.

“Al'l right,” Shoshana said, “everybody out, please. You know he doesn't I|ike
an audi ence.”

Marcuse didn't seem happy about taking orders froma subordi nate, but he
followed Dillon outside. Shoshana | ooked around the gazebo, doubl e-checking
that the additional caneras they d set up last night could clearly see both
Hobo and his canvas. Then she headed for the door, too. As she exited she

gl anced back, and, to her astonishnent, saw Hobo stretching his | ong arns out
in front of him with fingers interlocked, as if warm ng up

And then the artist got down to work.

* * * %

That special point! How wondrous, but how frustrating, too!

The datastreamfromit didn’t always follow the same path, but it did al ways
end up at the same location—and so | took to intercepting the datastream j ust
before it arrived there.

There had been no repetition of the intriguing bright flashes, and for a |ong
time there was nothing at all | could make sense of in the data pouring forth
fromthat point. But now the datastream had becone a reflection of nme again.
How strange, though! Instead of the constantly changi ng perspective |I'd grown
used to, the datastream seenmed to focus for extended periods on just a very
smal |l portion of reality and ... and something was distorted about the passage
of time, it seened. | tried to fathomthe significance, if any, of that tiny
part of the universe, but then, nmaddeningly, the datastreamturned to

gi bberi sh once nore. .



* * * %

After they' d finished the snack—ahich turned out to be oatmeal cookies her nom
had gotten fromthe Mennonites—€aitlin and Dr. Kuroda returned to the

baserment. Caitlin had switched her eyePod to sinplex node for the break, but
now had it back in duplex and was | ooking again at webspace.

“Ckay,” said Kuroda, settling into his chair, “we’ve got a background to the
Web made up of cellular automata—but what exactly are the cells? | mean, even
if they’'re just single bits, they still have to cone from sonmewhere.”

“Slack storage space?” suggested Caitlin. Hard drives store data in clusters
of a fixed size, she knew, the new conputer her dad had bought yesterday
probably had an NTFS-formatted drive, meaning it used clusters of four
kilobytes, and if a file contained only three kil obytes of data, the fourth
ki | obyt e—ever eight thousand bits—was |eft unused.

“No, | don’t think so,” said Kuroda. “Nothing can read or wite to that space;
even if there was sone way for Wb protocols to access sl ack space on servers,
you woul dn’t see bits flipping rapidly. No, this must be sonething out

t here—something in the data pipes.” He paused. “Still, there’'s nothing | can
think of in the Internet’s TCP/IP or OSI nodel that could produce cellul ar
automata. | wonder where they're coning fron®?”

“Lost packets,” Caitlin said suddenly, sitting up straighter

Kur oda sounded both intrigued and inpressed. “Could be.”

At any nmoment, Caitlin knew, hundreds of mllions of people are using the
Internet. While doing so, their conmputers send out clusters of bits called
dat a packets—the basic unit of comunication on the Wb. Each packet contains
the address of its intended destination, which nmight, for instance, be the
server hosting a webpage. But traffic on the Wb al nost never goes directly
frompoint Ato point B. Instead, it bounces around on multi-Iegged journeys,
passi ng through routers, repeaters, and sw tches, each of which tries to
direct the packet closer to its intended destination

Sonetimes the routing gets awfully conpl ex, especially when packets are
rejected by the place they were sent to. That can happen when two or nore
packets arrive at the sane tine: one is chosen at randomto be accepted and
the others are sent back out to try their luck again later. But some packets
never get accepted by their intended destinations because the address they’ ve



been sent to is invalid, or the target site is down or too busy, and so they
end up being | ost.

“Lost packets,” repeated Kuroda, as if trying the notion on for size. Caitlin
i magi ned he was shaking his head. “But |ost packets just expire.”

And i ndeed they nostly do, she knew each packet has a “hop counter” coded
into it, and that counter is reduced by one every time the packet passes
through a router or other device. To keep | ost packets from cl oggi ng up the
Wb infrastructure, when a router receives a packet whose hop counter has
reached zero, it erases the packet.

“Lost packets are supposed to expire,” Caitlin corrected, “but what if the
packet is corrupted so that it no | onger has a hop counter, or that counter
doesn’t decrement properly? | inmagine some portion of packets get corrupted
like that, by faulty routers or bad wiring or buggy software, and, wth
trillions of them going out each day, even if only a very tiny proportion
ended up with broken hop counters, that would still |eave huge numbers ki cking
around forever, right? Especially if their intended destination sinply doesn’'t
exi st, either because the address has been corrupted along with the hop
counter, or the server has gone offline.”

“You know a | ot about networks,” Kuroda said, sounding inpressed.

“Hey, who do you think set up the one in this house?”

“I"d assume your father...”

“Ch, he’'s good at networking now,” she said. “l taught him But really, he’'s a
t heoretical physicist. He can barely operate the m crowave.”

Kuroda’'s chair squeaked. “Ah.”

She felt herself getting excited; she was on to sonethi ng—she knew it!
“Anyway, there are probably always some ... some ghost packets that persi st

l ong after they should have died. And think about that thing that happened in
China recently: a huge, huge portion of the Wb was cut off because of those

power failures, or whatever. Hundreds of trillions of packets intended for
Chi na suddenly had no way to get to their destinations. Even if only a tiny
fraction of those got suitably corrupted, it would still nean a huge increase

in the nunmber of ghost packets.”



“* Ghost packets,’ eh?” Kuroda had brought a cup of coffee downstairs with him
and she heard it clatter; he must have just taken a sip. “Perhaps. Maybe a bug
in sone operating systemor comon router has been generating themfor years
under certain circunstances, for all we know-a benign bug that doesn’t

i nconveni ence users m ght never have been noticed.”

He shifted in his chair, then: “Or naybe they aren’t inmortal packets at all.
Maybe this is just the normal ebb and flow of |ost packets that will expire,
and while they' re bouncing around trying in vain to reach their destination
their time-to-live counters do decrenent normally, but it’s the switch from
odd to even counts with each handoff that causes themto flip fromblack to

white in your perception. You' d still get as many as 256 permnutations out of
each doomed packet—that’'s the maxi num nunber of hops that can be coded for
because packets use an eight-bit field to store that value. But that’s still a

goodly nunmber of iterations for a cellular-automata rule.”

He paused, then blew out air noisily; Caitlin could al nbst hear him shrug.
“But this is way out of my area,” he continued. “I’man information theorist,
not a network theorist, and—=

She | aughed.

“What ?” sai d Kur oda

“Sorry. Do you ever watch The Sinpsons?”

“No, not really. But ny daughter does.”

“The tinme Honer ended up becom ng an astronaut? These two newscasters are
tal ki ng about the crew of a space mission. The first guy says, ‘They’'re a
colorful bunch. They’ ve been dubbed “The Three Miusketeers,” heh heh heh.’ And
t he other guy—t’s Tom Brokawsays, ‘And we |augh legitimately: there’ s a

mat hematician, a different kind of mathematician, and a statistician.’”

Kuroda chuckl ed then said, “Well, actually, there are three types of
mat hemat i ci ans: those who can count, and those who can’'t.”

Caitlin sml ed.



“But, seriously, Mss Caitlin, if you go into a career in nmaths or
engi neering, you will have to choose a specialty.”

She kept her voice deadpan. “1’mgoing to focus on the number 8,623,721+ bet
nobody’ s taken that one yet.”

Kuroda made hi s wheezy chuckle again. “Still, |I think we need to talk to a
specialist. Let’s see, inlsrael it’s ... hey, it’s only 8:00 p.m She m ght
be around.”

“Who? Anna?”

“Exactly: Anna Bloom the network cartographer. 1'Il IMher to see if she's

online. Does this new conputer have a webcan®?”

“l suspect ny dad didn’t think I'd have much use for one,” she said gently.

“Well, he—ah! He's nore of an optimist than you think, Mss Caitlin. There's
one right here, sitting on top of the tower.” He used the keyboard for a few
nmonents, then: “Yup, she’'s at hone and online. Let ne get a webcam cal

going...”

“Konni chi wa, Masayuki-san!” said the same voice Caitlin had heard on the
speaker phone the night she’'d seen the Wb for the first time. But the woman
i mediately switched to English, presumably when she saw that he was with a
Westerner. “Hey, who's the sweet young thing?”

Dr. Kuroda sounded slightly enmbarrassed. “This is Mss Caitlin.” O course,
Anna hadn’t seen her when they’'d spoken before.

Anna sounded surprised. “Were are you?”

“Canada. ”

“Qooh! Is it snow ng?”



“Not yet,” said Kuroda. “It’s still Septenber, after all.”

“H, Caitlin,” Anna said.

“Hel | o, Professor Bloom?”

“You can call me Anna. So, what can | do for you?”

Kuroda recounted what they d dreamed up so far: |egions of ghost packets
floating in the background of the Wb, sonehow sel f-organizing into cellular
automata. Then: “So, what do you think?”

“I't’s a novel idea,” Anna said slowy.

“Could it work?” asked Caitlin.

“I ... suppose. It’'s a classic Darwi nian scenario, isn't it? Miutant packets
that are better able to survive bouncing around endl essly. But the Wb is
expandi ng fast, with new servers added each day, so a slowy grow ng
popul ati on of these ghost packets m ght never overwhelmits capacity—er, at
least, it clearly hasn't yet.”

“And the Web has no white bl ood cells tracking down usel ess stuff,” said
Caitlin. “Right? They would just persist, bouncing around.”

“l guess,” said Anna. “And—ust bl ue-skying here—but the checksum on the
packet could determine if you re seeing it as black or white; even-nunber
checksuns coul d be bl ack and odd- nunmber ones white, or whatever. |If the hop
counter changes with each hop, but never goes to zero, the checksum woul d
change, too, and so you'd get a flipping effect.”

“I thought of something sinmilar,” Kuroda said, “although the checksumdidn’t
occur to ne.”

“And,” Caitlin said to Dr. Kuroda, “you said cellular automata rules can arise
naturally, right? Like with that snail that uses themto paint its shell? So
maybe all of this just spontaneously energed.”



“Maybe indeed,” said Kuroda, sounding intrigued.

“I think I snell a paper,” said Anna.

“You want to be a mathematician when you grow up, right, Mss Caitlin?" asked
Kur oda.

I am a mat hematici an, she thought. But what she said was, “Yes.”

“How d you like to get the junmp on the conpetition and coaut hor your first
paper with Professor Bl oomand me? ‘ Spontaneous Generation of Cellular
Automata in the Infrastructure of the Wrld Wde Wb.'”

Caitlin was grinning fromear to ear. “Sweet!”

* * * %

Chapter 28

“Well, there’s no doubt now, is there?” said Shoshana, shifting her gaze from
the painting to Dr. Marcuse and then back again. “That’s ne again, all right.’

They were in the main room of the bungal ow, watching the live video feed as
Hobo painted away in the gazebo. Four LCD nonitors were lined up on a

wor kbench, one for each of the canmeras; it rem nded Shoshana of the security
guard’'s station in her apartnment building s |obby.

Mar cuse nodded his great lunp of a head. “Now, if he'd just paint sonething
other than you.” A pause. “Note that he’s doing your sane profile again: you
| ooking off to the right. If he’'d done it the other way, that night have

t or pedoed my thought about it reflecting brain |ateralization.”

“Well,” said Shoshana, “it is my good side.”



He actually smiled, then: “Ckay. Let’'s put your video-editing skills to work.”

Shoshana had a not-so-secret hobby: vidding. She took clips of TV shows she’'d
snagged fromBitTorrent sites and cut themto fit popul ar songs, naking
hunorous or poignant little rmusic videos that she shared with Iike-n nded
vidders on the Web. Her fandons included the TV nedical dranma House, which had
a lot of slashy subtext that was great for mixing to | ove songs, and the

| atest incarnation of Doctor Wo. Mrcuse had caught her working on these once
or twi ce over lunch, using the fancy Mac the Institute had had donated to it.

“When Hobo’s done,” continued Marcuse, “take the footage fromall four caneras
and splice together a version that shows the whole thing as it happened. Rea
Hol | ywood- styl e, okay? Shot of Hobo, shot of canvas over Hobo' s shoul der

cl ose-up on canvas, back to Hobo, like that. 1'll wite up a voice-over
conmentary to go with it.”

”

“Sure,” Shoshana said, |ooking forward to the assignment. Tinbal and has
not hi ng on ne.

“CGood, good.” Marcuse rubbed his big hands together. “After this hits YouTube,
the only cutting roomour Hobo is going to be involved with is your edit
suite.”

* * * %

“What we really could use,” Kuroda said, down in the baserment, “is an expert
on sel f-organi zing systens.”

“And there’s never one around when you need one!” Caitlin declared in nock

seriousness. “But ny dad’s a physicist. He nust know sonet hi ng about them” In
fact, he knew sonet hi ng about just about everything, in her experience—at
least in theoretical areas. “I'Il go get him”

Caitlin headed upstairs. She took a detour, going all the way up to her
bedroom first. It really was chilly in the basement, so she grabbed her P
sweat shirt, which her nom had thoughtfully run through the dryer after | ast
ni ght’s storm

She found her dad in his den, which was a little roomnear the back of the
house. It was easy enough tracking hi mdown: he had a three-disc CD player in
t here, which seenmed perpetually |oaded with the same discs: Supertranp, Queen



and The Eagles. “Hotel California” was playing as she stepped through the open
doorway. He was typing on his keyboard; he had an ancient, heavy |BM one that
clicked | oudly. She rapped her knuckles gently on the door janb, in case he
was too absorbed in his work to notice her arrival, and said, “Can you help
Dr. Kuroda and ne?”

She heard his chair pushing back agai nst the carpet, which she took as a
“yes.

Once they got downstairs, Caitlin et her dad have the chair she’ d been
sitting in, and she | eaned agai nst the worktable; through the small w ndow,
she coul d hear a few of the nei ghborhood kids playing street hockey. Anna
Bl oom was still hooked up via webcam fromthe Technion in |srael

“Even if there are | ost packets persisting on the infrastructure of the Wb,”
her dad said, after Kuroda had briefed him “why would Caitlin see then? Wy
woul d they be represented at all in the feed she’s getting from Jagster?”

Kuroda shifted noisily in his chair. “That’s a good question. | hadn't—=

“I't’s because of the special method Jagster uses to get its data,” Anna said.

“Sorry?” said Kuroda, and “What?” said Caitlin.

Anna’ s voi ce sounded tinny over the conputer’s speakers. “Well, renmenber,
Jagster was created as an alternative to the Googl e approach. PageRank, the
standard Googl e nmet hod, |ooks for how many ot her pages link to a page, right?
But that isn't necessarily the best measure of how frequently a page is
accessed. If you' re looking for info on a hot rock star, like, say, Lee
Anodeo. . .”"

“She’s awesone!” said Caitlin.

“So ny granddaughter tells me,” said Anna. “Anyway, if you're interested in
Lee Anpdeo, how do you find her website? You could go to Google and put ‘Lee
Anmpdeo’ in as the search term right? And Google will serve up as nunber one
whi chever page about her has the nmost links to it fromother pages. But the
best Lee Anpdeo page isn’'t necessarily the one people link to the nost, it’'s
the page they go to the nost. If people always go directly to her page by
correctly guessing that the URL is | eeanpdeo. com—=



“VWhich it is,” Caitlin said.

“—then that m ght be the nmost popul ar Lee Anpdeo site even if no one links to
it, and Google wouldn't knowit. And, in fact, if you upload a docunent to the
Internet but don’t link it to any Web page, but you send a link to it to
peopl e via email, again, CGoogle—and other search engi nes—won't know it’'s
there, even if ten thousand peopl e access the document through the enail
[inks.”

“Ckay,” her dad said. Caitlin doubted Anna knew how privil eged she was to get
an acknow edgnent at all.

Anna went on. “So, besides just traditional spidering, Jagster nonitors raw
Wb traffic going through major trunks, |ooking at the actual stream of data
nmovi ng through the routers, and that would include | ost packets.”

“I'sn’t that sort of like wiretapping?” Caitlin asked.

“Well, yes, exactly,” said Anna. “But Jagster is the good guy here. See, in
2005, a whistle blower named Mark Klein outed the fact that AT&T has speci al
equi prent at its central office in San Franci sco—and, indeed, at several of
its other facilities—that allows the NSAto tap into raw Internet traffic.”

Caitlin knew the NSA was the National Security Agency in the US. She nodded.

“It’s a tricky technical problem” continued Anna. “You can nonitor what'’s
going on in copper wire without interfering with the signal, because the
magnetic fields | eak out. But nmore and nore of the Wb is carried by fiber
optics, and those don't leak. If you want to nmonitor the traffic, you actually
have to put in a splitter, diverting part of the signal, which reduces the
signal’s strength. And that, anong other things, was what they were—and
are—doi ng at AT&T, apparently. I1t’s called vacuum cl eaner surveillance: they
just suck up everything that’'s going down the pipe.”

“And that’s where Jagster gets its data?” Caitlin asked. “From AT&T?”

“No, no,” said Anna. “There's a class-action suit about all this, initiated by
the El ectronic Frontier Foundation: Hepting versus AT&T.” She paused, perhaps

trying to remenber—eor nmaybe she was googling at her end. “AT&T is a for-profit
corporation, but an awful lot of Internet traffic goes through

uni versiti es—al ways has, right back to the early days. And a bunch of



universities decided to tap their trunks, just to show what sort of data could
be m ned, so they could file am cus briefs in Hepting; they wanted to show
that the government coul d access all sorts of private stuff this way—things

t hey should need a warrant to get. The university consortium put scranbling
routines in up front, so that certain data strings—email addresses,
credit-card nunbers, and the |ike—are always nunged before the feed is made
public, but otherw se, they’ve basically done what AT&T di d under governnent
instructions, in order to denonstrate, despite the government’s clains to the
contrary, just how invasive this sort of nonitoring can be.”

“Cool,” said Caitlin.

“Jagster decided to use that sane data-stream” continued Anna, “because it
lets it rank pages based on how many tinmes they' re actually accessed, rather
than just how nmany tinmes they' re linked to. And since your eyePod is being fed
a raw Jagster dunmp of everything, you re seeing the orphaned packets.”

“And she visualizes those packets as cellular automata?’” her dad said.

“Well,” Kuroda said, “the idea that they' re orphaned packets is just our
provi si onal guess, Malcolm And, credit where credit is due: it was your
daughter’s idea. They could be sonething el se, of course—saybe a virus. But,
yes, she’s seeing cellular automata, conplete with spaceshi ps noving across
the grid.”

“Maybe we should send an email to Wl fram” said Anna. “Get his take on it.”

Caitlin straightened up. “Wl fran?” she said. “Stephen Wl fran®”

“Yes,” said Anna.

“The guy who wrote Mathenmatica?”

“That’s him”
“He’s, like, a god,” Caitlin said. “lI mean, nost of the stuff Mathenatica can
do is beyond me—so far—but | love playing with it, and the comrand-1i ne

interface is great for those of us who can’t see. People talk about it all the
time on the Blindmath list.” She paused for a nonment. “And Wl fram knows about
cel lul ar aut omat a?”



“Ch, my goodness, yes,” said Anna. “He wote a book you could kill a nman
wi t h—twel ve hundred pages—alled A New Kind of Science. It’s all about them?”

“We should totally ask himwhat he thinks!” Caitlin said.

Qut si de, one of the street-hockey players shouted, “Car!,” warning his friends
to get off the road.

“Cently,” said Kuroda, “if | may suggest, let’s keep this between the four of
us for now”

“ W]y?”

" he said. “And...”"

“W don’t want anyone stealing our thunder,’

“Yes?” said Caitlin.

But Kuroda said nothing nore. Finally, Caitlin prodded himagain with anot her,
“ Yes ?!!

After a noment, Anna answered for him “The University of Tokyo will want to
i cense any technol ogy or applications that are based on what Masayuki’s
equi prent has made possible, I'"msure. If there are spontaneously energi ng

cellular automata in the background of the Wb, there may be conmmerci al
applications for them+n cryptography, in distributed conputing, in
random nunber generation, and so on. The cellular automata m ght be
patentabl e, and certainly the method for accessing themis.”

“Dr. Kuroda?” said Caitlin. “Is that what you're thinking?”

“Such thoughts have crossed ny mnd, yes. My university owns the research, and
|"ve got an obligation to help them nonetize it where possible.”

“But it’s ny websight!”



“Whi ch website?” Anna asked.

“No, no. My websight, s-i-g-h-t—y ability to see the Wb. They can't patent
that! If anything, we should open-source it, or put it out under a Creative
Commons |icense.”

There was an awkward sil ence. At |last, Kuroda said, “Wll.”

Caitlin crossed her arns in front of her chest. Well, indeed!

* * * %

Chapter 29

The atnosphere in the basement was still chilly, and not just because of the
tenmperature. Caitlin’s dad nust have swiveled his chair slightly; she heard it
squeak. “Look,” he said, his tone conciliatory, “the cellular automata are
probably just an epi phenonenon.”

Ch you silver-tongued devil! thought Caitlin. Only her dad could try snoot hing
over a tense monent with bafflegab. Still, that he was speaking up of his own
volition meant that even he recognized that she was pissed off. But the fact
that she didn’t know what an epi phenonmenon was just nmade her even nore angry.
She didn't say anything, but perhaps Kuroda read something in her

expr essi on—what ever the hell that neant!

“He neans he thinks they' re just a random by-product of sonething else,”
Kuroda said gently. “Like foam which is an epi phenomenon of waves: it doesn't
mean anything; it just occurs.”

She got it: her dad was saying, hey, see, nothing here worth fighting about;

if the cellular automata are neani ngl ess, there's probably nothing of value to
patent anyway. But that hardly excused Kuroda even thinking about making a
buck—a yen! —of f sonething that she was doing. Yes, yes, his hardware was
feeding her the signals, but it was her brain that was interpreting them

Websi ght wasn't just hers, it was her.

“You may be right, Malcolm” said Anna Bl oom over the webcamlink from Haifa.



Caitlin was still fum ng, and wondered if Anna really knew the nobod here. She
was seeing a very limted view through the camera, no doubt, and the crappy
conput er m ke probably wasn't picking up subtlety of tone.

Anna went on: “One bit does affect the next, at |least in copper wire; the
magnetic fields do overlap, after all. So maybe sone sort of ... | don’t know,
constructive interference, perhaps ... could accidentally give rise to

cel lular automata.”

“But they would still just be noise,” her dad said.

“You're probably right,” Kuroda replied. “But um what is it you like to say,
Mss Caitlin? You're ‘an enpiricist at heart.’”

He was trying to cajole her, to include her, she knew, but she remained angry.
Kuroda worked with conputers all day long, for crying out |oud—didn't he know
that information wants to be free?

Caitlin was still |eaning against the worktable. The street-hockey gane
conti nued outside: soneone just scored.

“Mss Caitlin?” said Kuroda. “Testing what your father just suggested will
i nvol ve some cool maths...”

“Li ke what?” she said, her tone petul ant.

“Perhaps a zZipf plot...”

Caitlin didn't know what that was, either, but to her great surprise her
father said a very enthusiastic, “Yes!” That was enough to rmake her curious,
but she wasn’t ready to give in just yet. “lIs there enpty roomon this table?”
she said, patting its surface. “And do you think it’Il hold ne?”

“Sure,” said Kuroda after a pause, presumably to give her father a chance to
answer first. “Everything to the left—your left—ef the conmputer is clear.”

Caitlin boosted herself up onto the table, the folding | egs groaning slightly
as she did so, and she sat cross-legged on it. “OCkay,” she said, her tone



still not very cheery. “I’'Il bite. What's a Zi pf plot?”

“I't’s a way of finding out if there’s any information in a signal, even if you
can’'t decode the signal,” Kuroda said.

Caitlin frowmed. “Information? In the cellul ar automata?”

“Coul d be,” said Kuroda in a tone that sounded like it should be acconpani ed
by a shrug.

“But, um can cellular automata contain information?” Caitlin asked.

“Ch, yes,” said Anna. “In fact, Wl framwote a paper about encodi ng
information into them for cryptographic purposes as far back as, um 1986,
t hi nk. And a bunch of people have tried to devel op public-key cryptography
systenms using them”

“Anyway,” Kuroda said, “CGeorge Zi pf was a linguist at Harvard. In the 1930s,
he noticed sonething fascinating: in any |anguage, the frequency with which a
word is used is inversely proportional to its rank in a table of the frequency
of use of all words in the | anguage. That means—=-

You don’t have to spoon-feed Cal cul ass! “That neans,” she said, “the second
nost - common word is used one-half as often as the first nost-comon, the third
nost -common is used one-third as often as the first nost-comon, the fourth
nost -common is used one quarter as often, and so on.” She frowned. “But is
that really true?”

“Yes,” said Kuroda. “In English, the nost-comon word is ‘the,’” then ‘of,
then ‘to,” then ... um | think it’s ‘in.” And, yes, ‘in,’ or whatever it is,
is used one-quarter as often as ‘the.’”

“But surely that's just a quirk of English, isn't it?” said Caitlin, shifting
slightly on the table.

“No, it’'s the same in Japanese.” He rattled off sonme words in that |anguage.
“Those are the four nobst common, and they appear in the sane inverse ratio.”



“And it's true for Hebrew, too,” said Anna

“But what’'s really amazing,” said Kuroda, “is that it doesn't apply just to
words. It applies equally well to letters: the fourth nost-comon in English,
which is O is used one-quarter as nuch as the first nost-comon, E. And it
applies to phonenmes, too—the smallest building bl ocks of speech—and, again, in
all | anguages, fromArabic to...” He trailed off, clearly trying to think of a
| anguage that started with Z.

“Zulu?” offered Caitlin, deciding to be hel pful

“Exactly, thanks.”

She thought about this. It was indeed pretty cool

“Everything Masayuki said is right,” Anna said, “but you know what’'s even nore
interesting, Caitlin? This inverse ratio applies to dol phin songs, too.”

Wl |, that was awesone. “Real ly?” she said.
“Yes,” said Kuroda. “In fact, this technique can be used to determine if there
is information in the noise any animal makes. If there is, it will obey Zipf’'s

law, so that if you plot the frequency of use of the conponents on a
logarithnmic scale, you get a line with a slope of negative one.”

Caitlin nodded. “A line going diagonally fromthe upper left down to the |ower
right.”

“Exactly,” said Kuroda. “And when you plot dol phin vocalizations you do get a
negati ve-one slope. But if you take, say, the sounds nade by squirrel nonkeys,
you get a slope, at best, of -0.6, because what they make is just random

noi se. Even the SETI people—Search for Extraterrestrial Intelligence—are doing
Zi pf plots now, because the inverse-relationship is a property of information
not of any particularly human approach to | anguage.”

Al right, all right: it was cool math.

“Now do you see why | like information theory so nmuch?” Kuroda said, his tone



suggesting he was still trying to cajole her. “Hey, do you know John Gordon’s
old story about the student of information theory on his first day at
uni versity?”

Anna said, “Not this one again!” but Kuroda pressed on undaunt ed.

“Well,” he said, “the student shows up at the departnental office and hears
t he professors calling out numbers. One would call out, say, ‘74!, and al

t he ot her professors would | augh. Then another would call out a different
nunber, say, ‘812,’ and again everyone would |augh.”

“Uh huh,” said Caitlin.

“So the student asks what’s going on, and a prof says, ‘W're telling jokes.
See, we’'ve all worked together so | ong, we know each other’s jokes by heart.
There are a thousand of them so, being information theorists, we applied data
conpression to them assigning each one a nunber from zero through 999. Go
ahead, try it yourself.’ And so the student calls out a nunber: ‘63.’ But no
one | aughs. He tries again: ‘512!’ Nothing. ‘Wat’'s wong? the student asks.
‘“Way is no one |aughing? And the kindly old prof says, ‘Well, it’s not just
the joke—+t’s how you tell it."”

Caitlin found herself smling despite herself.

“But one day,” Kuroda said, “the student was |ooking at a weather report for
the far north and happened to exclaimthe tenperature: ‘Mnus 45!" And all the
prof essors burst out |aughing.”

He paused, and Caitlin said, “Wy?”

“Because,” he replied, and she could tell by his voice that he was grinning,
“they’ d never heard that one before!”

Caitlin |laughed out |oud, and found herself feeling better, but her father
said, “Aheni-—-actually saying it as if it were an English word, rather than
like a throat-clearing. “Mght we get on with it?”

“Sorry,” said Kuroda, but he sounded |ike he was still grinning. “Ckay, here
we go..."



He used the technique he’d devel oped before to send freeze franes of the
Jagster data to Caitlin’s eyePod, and fromthere to her inplant. By trial and
error, they found the right refresh rate to get what she was seeing to

i ncrenent by just one step—ust one iteration of whatever rule was governing
the cellular automata as they changed fromblack to white or vice versa. She
could now watch, frane by frame, at whatever playback speed she w shed, as
spaceshi ps noved across her field of view, wthout m ssing any steps.

Kuroda had no way to filter out just the cellular automata fromthe Jagster
feed, but Caitlin could do it with ease, sinply by focusing on only a portion
of the background.

“And,” he said, “speaking of Mathenmatica, Ml colm do you have it?”

“OF course,” he said. “It should be accessible here. Let ne...”"

Caitlin heard them noving around, then, after a bit, Kuroda said, “Ah,

t hanks,” to her dad, and then, generally, to everyone, “Ckay, let’s run the
Zipf-plotting function.” Key clicks. “Of course, we'll have to try a lot of

di fferent ways of parsing the datastream” he continued, “to make sure we are
i sol ating individual informational units. First, we'l|l—=

“There!” interrupted her dad, actually soundi ng excited.

“What ?” said Caitlin.

“Well, that's it, isn't it?” said Kuroda

“What ?” she repeated nore firmy.

“You're sure you' re concentrating on just the cellul ar automata?” Kuroda
asked.

“Yes, yes.”

“Well,” he said, “what we're getting as we plot themflipping fromblack to



white is a lovely diagonal |ine—fromthe upper left to the lower right. A
negati ve-one slope all the way.”

Caitlin lifted her eyebrows. “So there is information—+eal content—n the
background of the Web?”

“I"d say so, yes,” said Kuroda. “Mal col nP”

“There’s no random process that can generate a negative-one slope,” he said.

“Le’ azazel !'” exclained Anna; it sounded |like a curse word to Caitlin.

“What ?” sai d Kur oda

“Don’t you see?” Anna said. “A negative-one slope: it’s intelligent content on
the Web in a place it’s not supposed to be—ntelligence disguised to | ook |ike
random noi se.” She paused as if waiting for one of the men to supply the
answer and, when they didn't, she said, “It’s got to be the NSA.” She paused,
letting that sink in. “Or nmaybe it’s conparabl e spooks el sewhere—Shi n Bet,
perhaps—but |1'd bet it’'s the NSA. W already know, from Hepting, that they
muck around with the traffic on the net; it looks like they' ve found a way to
package cl andestine communi cati ons that nove in the apparent noise.”

“What sort of content could it be, though?” asked Caitlin.

“Who knows?” said Anna. “Secret conmmuni qués? Like | said, people have tried to
use cellular automata before for data encryption, but nobody—at |east not
anyone who’'s gone public—has ever worked out a system But the NSA scoops up a
ot of the top math grads in the US.”

“Real | y?” said Caitlin, surprised

“Ch, yes,” said Anna. “It’s a real problemin the field of math academnically,
actually. Most of the best US grads in math and conputer science either go to
the NSA, where they work on classified projects, or to private-sector places
like Google or Electronic Arts, where they do stuff that’s covered by
nondi scl osure agreenents. God knows what they’ ve cone up with; it’s never
published in journals.”



Kuroda said sonething that m ght have been a swearword of his own in Japanese,
then: “She may be right. W should tread very, very carefully here, ny
friends. If this stuff in the background of the Wb is supposed to be secret,
those in power may take ... steps ... to ensure that it remmins that way. Mss
Caitlin, far be it fromme to tell you what to do, but perhaps you could be

ci rcunmspect about this topic in your blog?”

“Ch, no one pays attention to ny LiveJdournal. Besides,
fl ock—friends-1 ock—anything that | don’t want strangers to read.”

“Do what he says,” her dad said, startling her by the sharpness of his voice.
“The authorities could seize your inplant and eyePod as threats to nationa
security.”

Caitlin got down off the table. “They wouldn’t do that,” she replied.
“Besi des, we’'re in Canada now.”

“Don’t think for one second that the Canadi an authorities won't do what ever
Washi ngt on asks,” her father said.

She wasn’'t sure what to make of all this. “Um okay,” she said at last. “But
you guys are going to keep studying it, right?”

“OfF course,” Dr. Kuroda said. “But carefully, and w thout tipping our hand.”
He paused. “It’'s a good thing we’'re doing a video conference with Anna; if

this were text-based IMthe authorities would al ready know what we’ve found.
At least for now, video is a lot harder for themto automatically nonitor.”

The full inmpact of what he and Anna were saying was comng to her. She turned
her head toward Kuroda. “But what about our paper?”

“Eventually, Mss Caitlin, perhaps. But for now, the better part of valor is
di scretion.”

* * * %

Chapter 30



Masayuki Kuroda had spent the rest of Saturday, and all day Sunday, working
with Mss Caitlin, studying the cellular automata. But it was now Monday, the
first day of COctober. Masayuki had been in Canada a week now. He missed his

wi fe and his own daughter, and felt guilty that H roshi was having to cover
his classes for him But, still, he was entitled to a little time off while he
was here, no? Besides, there was only so nmuch he could do while Mss Caitlin
was at school

He took another bite of his roast-beef sandwi ch and | ooked around the kitchen
He didn’t think he’'d ever get used to North American houses. A hone this size
woul d be al nbst inpossible to find in Tokyo, and yet there were streets ful

of them here. O course, the Decters obviously weren’t hurting for cash, but,
still, with only Ml col mworking, and with all the expensive equi prment Caitlin
had, they certainly couldn’t have a | ot of disposable incone |eft.

“I want to thank you,” he said. “You ve been so hospitable.”

Bar bara Decter was seated on the opposite side of the square pine table,

hol ding a cup of coffee in two hands. She | ooked over its brimat him She
was, Masayuki thought, quite lovely: probably closer to fifty than forty, but
with | arge, sparkling blue eyes and a cute upturned nose that al nost made her
| ook I'ike an anime character. “lIt’s ny pleasure,” she said. “To tell the
truth, 1’ve enjoyed having you here. It’s nice to, you know, have soneone

tal kati ve around. Back in Austin...”

She trailed off, but her voice had becone a bit w stful before doing so.
“Yes?” he said gently.

“I just miss Texas, is all. Don't get me wong; this place is nice, although I
am not | ooking forward to winter, and...”

Masayuki thought she | ooked sad. After a tine he again said, “Yes?”

She held up a hand. “I’"msorry. It’s just ... been particularly difficult

com ng here. | had friends back in Austin, and I had things to do: | worked
every weekday as a volunteer at Caitlin's old school, the Texas School for the
Blind.”

He | ooked down at the place mat. It was a large |am nated photo of a city
skyline at night; a caption identified it as Austin. “So why did you nove
here?”



“Well, Caitlin was pushing to go to a regular school, anyway-she said she'd
need to be able to function in normal classes if she were going to go on to

M T, which has been her goal for years. And then Malcolmgot this job offer
that was too good to pass up: the Perineter Institute is a dream cone true for
him He doesn’t have to teach, doesn’'t have to work with students. He can just
think all day.”

“How | ong have you been married, if | may ask?”

Again, the slightly wistful tone. “It’Il be eighteen years in Decenber.”

“ Ah. ”

But then she gave him an appraising | ook. “You' re being polite, Masayuki. You
want to know why | married him’

He shifted in his chair and | ooked out the wi ndow. The | eaves had started to
change color. “It’s not my place to wonder,” he said. “But...”

She raised her shoulders a bit. “He’'s brilliant. And he’s a great |istener
And he’s very kind, in his way-which ny first husband was not.”

He took another bite of his sandwich. “You were marri ed before?”

“For two years, starting when | was twenty-one. The only good thing that cane
out of that was it taught nme which things really matter.” A pause. “How | ong
have you been nmarried?”

“Twenty years.”

“And you have a daughter?”

“Aki ko, yes. She’'s sixteen, going on thirty.”

Barb | aughed. “1 know what you mean. What does your wife do?”



“Esum is in—what do you say in English? Not ‘manpower’ anynore, is it?”

“Hurman resources.”

“Right. She’s in human resources at the sane university | work at.”

The corners of her nouth were turned down. “I mss the university environnent.
I"mgoing to try to get back in next year.”

He felt his eyebrows going up. “As ... as a student?”

“No, no. To teach.”

“Cnl 1, ah—=

“You t hought | was June C eaver?”

“Par don?”

“A stay-at-hone non?”

“Velr, 1...”

“I"ve got a Ph.D., Masayuki. | used to be an associ ate professor of
econom cs.” She set down her coffee cup. “Don’t | ook so surprised. Actually,
nmy specialty i s—was—gane theory.”

“You taught in Austin?”

“No. In Houston; that’'s where Caitlin was born. We nmoved to Austin when she
was six so she could go to the TSB. The first five years, | did stay at hone



wi th her—and believe me, |ooking after a blind daughter is work. And | spent

t he next decade volunteering at her school, hel ping her and other kids |earn
Braille, or reading themthings that were only available in print, and so on.”
She paused and | ooked through the opening to the large, enpty living room

“But now, I’'mgoing to talk to UWand Laurier—that’s the other university in

t owmn—about pi cki ng up some sessional work, at least. | couldn’'t do any this
term because ny Canadi an work permit hasn’t cone through yet.” She sniled a
bit ruefully. “I"'ma bit rusty, but you know what they say: old gane theorists
never die, we just lose our equilibrium?”

He smiled back at her. “Are you sure you don’'t want to cone to Toronto for the
show?”

“No, thanks. 1’ve seen Mamma Ma. W all went back in August. It’s great,
t hough. You'll love it.”
He nodded. “1’ve always wanted to see it. I'mglad | was able to get a ticket

on such short notice, and— Yes, yes—of course!

“Masayuki ?”

H s heart was pounding. “I aman idiot.”

“No, no, lots of people |ike ABBA.~

“I mean Mss Caitlin’s software. | think | know why she was able to see the
[ightning, but not anything else in the real world. It's related to the delta
nmodul ation: the Jagster feed is already digital, but the real-world input from
her retina starts out as analog and is converted to digital for processing by
t he eyePod—and that nust be where | screwed up. Because when she saw the
lightning, that was a real-world signal that already had only two conponents:
bright light and a black background. It was essentially digital to begin wth,
and she could see that.” He was thinking furiously in Japanese and trying to
talk in English at the sane tine. “Anyway, yes, yes, | think | can fix it.” He
took a sip of coffee. “Ckay, look, I'"mnot going to be back from Toronto unti
after mdnight tonight. And Caitlin will be in bed by then, won’t she?”

“Yes, of course. It’'s a school night.”

“Well, | don't want to wait until tonorrow after school to test this; | nean,
it probably won’t work right the first time, anyway, but, um could you do a
favor for me?”



“Cf course.”

“I't should just be a small patch—nothing as el aborate as downl oadi ng a

conpl ete software update to her inplant, like we did before. So I'’mgoing to
gqueue up the patch code to be sent automatically to her eyePod next time she
switches to duplex node. That' |l nean taking the Jagster feed offline, but

"Il leave instructions for Caitlin on howto reinstate it if she wants it
[ ater tonight. Anyway, when she gets hone, ask her to switch to duplex, and
have her tell you what difference, if any, it nakes.”

Barb nodded. “Sure, | can do that.”

“Thanks. 1’1l leave instructions for rolling back to the old version of
software, too, in case sonething goes wong. As | say, the patch probably
won't work the first time, but nmy server will still record her eyePod’ s out put
based on the patched code, so tonorrow while she’'s at school, 1'Il be able to
go back and exami ne the datastreamfromtonight, see if the encodi ng has been
i nproved at all, and then I can nake any further tweaks that are required. But
if we don't get the first test done tonight, I'll |lose a whole day before

can refine it.”

“Sure, no problem?”

He gobbled the last bite of his sandwi ch. “Thank you.” He glanced at the cl ock
on the m crowave—he' d never get used to digital clocks that showed a.m and

p.m instead of twenty-four-hour tine. “I want to get an early start into
Toronto this afternoon; |I'mtaking you at your word that it would be crazy to
try to drive into downtown there in rush hour. So, if you'll excuse ne, |’'m

going to get that patch set up.”

* * * %

Chapter 31

M. Struys had started off today’s chenistry class by reading al oud from The
@ obe and Mail. The lab bench Caitlin shared with Bashira was halfway to the
back of the room but she could easily hear the rustling newsprint foll owed by
his voice intoning, “‘Initial reports out of China’ s Shanxi province had put
the death toll at between 2,000 and 2,500 fromthe natural eruption of carbon
di oxi de gas there on Septenber 20. Beijing is now adm tting that as many as
5,000 peopl e have died, and some unofficial estimates are putting the body



count at double that.’* He paused. “So, who did their homework over the
weekend? What’'s this news story rem ni scent of?”

An interesting thing about being blind, Caitlin thought, was that you never
knew how many people were putting up their hands. But either she was usually
the only one or else M. Struys liked her, because he often called on her. She
liked him too. It pleased her to know his first name, which was M ke. She'd
heard another teacher call himthat; it seemed to be a popular choice here in
Waterl oo. After all the “Dr. Kuroda” and “Professor Decter” stuff at hone, it
was nice to hear a teacher slip up in front of students and call a coll eague
by his first name.

“Yes, Caitlin?” he said.

“Somet hing simlar happened in August 1986,” she said, having googled it
yesterday. “There was an eruption of carbon di oxide fromLake Nyos in
Caneroon, and it killed seventeen hundred people.”

“That’s right,” Mke—-M. Struys!-said. “So today we're going to do an
experi ment denonstrating carbon di oxi de absorption. For that, we’'ll need a pH
indicator...”

Parent -t eacher night was coming up. Caitlin was |ooking forward to hearing
from her nom what her various teachers actually |ooked |ike; she found
Bashira' s rude descriptions funny, but wasn't sure how accurate they were.
Teachers were always a bit intimdated by her nother. Caitlin remenbered one
back at the TSB saying she was the only person ever to ask himwhat his
“theory of pedagogy” was.

Caitlin and Bashira got to work. Unfortunately, Caitlin couldn't really be
much hel p—the experinment involved seeing if a liquid changed col or. She found
herself getting bored, and also feeling a little sorry for herself because she
couldn’t see the colors. Although the school didn't have its own W-Fi

hot spots, the free service that blanketed the city worked here; she'd

di scovered that on the night of the dance. And so, what the hell, she reached
i nto her pocket and switched the eyePod over to dupl ex node.

But —

Shit!

There was no websight! Yes, the eyePod had nmade the high-pitched beep, but she



wasn't seeing anything at all. She | ooked left and right, closed her eyes and
opened them but none of it made any difference. The Jagster feed was gone!

Try not to panic, girl. She took a deep breath. Maybe the eyePod s battery was
just running down, or maybe there was sone connection difficulty here, for
some reason. She counted off sixty seconds in her head, to give it a fair
chance, but—othing. Damm!

Frightened, she pushed the switch again, returning to sinplex node, and—

What t he—=2

She saw lines crossing her field of vision, but—

But that shoul dn’t happen when she wasn't receiving Jagster data. Besides,
these lines weren't brilliantly col ored. She found herself reaching her hand
out toward one of them and—

“Careful!” said Bashira. “You al nost knocked over the retort stand.”

“Sorry,” Caitlin replied. But she kept reaching forward, reaching out for the
ine, and—

And it wasn’t a line. It was an edge—the edge of the |ab bench she shared with
Bashira! She ran her hand along its |l ength and she coul d see somet hi ng nmovi ng
al ong the line.

God, yes! It had to be her hand, the first part of her body she had ever seen!
She couldn’t make out any details, just a featureless |unmp. But when she noved
her hand to the left, the object in her vision noved to the left; when she
slid her hand back, it slid in the same direction

“Cait,” said Bashira, “what’s wong?”

She opened her nouth to say something but couldn’t get the words out. There
was anot her |ine touching the one she could see. She woul d have had no idea
what it was, she felt sure, if she hadn't earlier gotten sone sort of visua
bearings through her interaction with webspace. But her dad had said the brain



had special neurons for detecting edges, and she guessed this other |ine,
formng an angle with the first one, was the perpendicul ar edge, the short
edge, of the | ab bench. She ran her hand toward it, and-shit!-—-knocked a beaker
off the desk. She heard it break as it hit the floor

“Careful, people!” M. Struys called fromthe front of the room “Ch, it’'s
you, Caitlin, um ah...” He trailed off. She heard the sound of jingling glass
as Bashira presumably picked up the pieces.

“Sorry,” Caitlin said, or, at least, she’d intended to say that, but only a
smal | whi sper canme out. Her throat was suddenly dry. She gripped one edge of
the table with her right hand and the adjacent edge with her left.

Foot steps; M. Struys approaching. “Caitlin, are you okay?”

She turned her head to face him just the way her nother had taught her, and
and ... and—=2Ch, ny God!”

“Not quite,” said M. Struys, and she could see what must be his mouth noving,
see his face. “But | am assistant departnment head.”

She found herself reaching out toward himnow, and her hand banged into his
chest, it felt like. “Sorry!”

He gripped her forearm as if steadying her so she wouldn’t fall off her lab
stool. “Caitlin, are you all right?”

“l can see you,” she said, so softly that M. Struys replied, “Wat?”

“l can see you,” she said, nore loudly. She turned her head to the right and
saw a bright shape. “Wiat’'s that?” she said.

“The wi ndow,” said M. Struys, his voice hushed.

“Cait, can you really see?” asked Bashira.



Caitlin turned toward the voice and saw her. About all she could make out was
t hat her skin was—darker, she knew, fromwhat she’d read—+than M. Struys’'s or
what she could see of her own when she’'d | ooked at her hand, and—

Brown! BrownG rl 4! She now knew another color—and it was beautiful. “Yes, oh
yes,” Caitlin said softly.

“Caitlin,” said M. Struys, “how many fingers am | hol ding up?”

You didn't choose to be a chem stry teacher, she supposed, w thout being an
enpiricist at heart yourself, but she couldn’t even make out his hand. *“I
don’t know. It’'s all blurry but I can see you, and Bashira, and the w ndow,
and this desk, and, oh, ny God, it’s wonderful!”

The whol e cl assroom had gone dead silent, except for the sound of —ahat? Maybe
the electric clock? Al the other students had to be | ooking at her, she knew,
and she i magi ned half of them had nout hs agape, although she coul dn’t make out
that |evel of detail.

She saw movenent again—was it M. Struys noving his arn? And then she heard
el ectronic nmusical notes, like a cell phone turning on. “l think we should
call your nom and dad,” he said. “Wat’s their number?”

She told him and heard hi mpressing keys, followed by the faint sound of a
phone ringing, then he pressed his cell phone, a one-piece chocol ate-bar kind,
into her hand.

On the third ring, she heard her mom pick up and say, “Hello?”

“It's Caitlin.”

“What's wrong, dear?”

“l can see,” she said sinply.

“Ch, my baby,” her nom sai d+oud enough that Caitlin was sure M. Struys and
Bashira and probably several other students heard it. Her voice was full of
enotion. “Ch, my darling!”



“l can see,” Caitlin said again, “although it’s not very clear. But everything
is so conplex, so alive!”

She heard a sound and turned. One of the girls behind her was—what? Crying?

“Ch, Caitlin!” she said, and Caitlin recogni zed Sunshine’'s voice. “How
wonder ful 1"

Caitlin was smling fromear to ear—and, she suddenly realized, so was
Sunshine: there was a w de swath-white, one of the two colors she knew for
sure—horizontally across her face. And Sunshine's hair: Bashira had said it
was pl ati num bl onde! Well, platinumwas a good color name to learn in

chem stry cl ass!

“I"’mgoing to come there,” said her nom “I’'mcomng right now”

“Thanks, Mom” said Caitlin. She | ooked at M. Struys. “Um may | be excused?”

“OfF course,” he said. “OF course.”

“Mom” Caitlin said into the phone, “I'l|l be waiting at the front door.”

“I"’'mon nmy way. Bye.”

“Bye. ”

She handed the phone back to M. Struys.

“Well,” he said, and there was sonmething like awe in his voice, “l’ve got
nothing to top a mracle like that. There’'s only five mnutes |left anyway,
peopl e—so, class dism ssed!”

She could see the blurry forns of sone of the kids making a beeline for what



nmust be the door, but others just sort of hovered around her, and a few
touched her sleeve, as if she were a rock star or sonething.

Eventual | y, everyone did dissipate, except for Bashira and M. Struys.
“Bashira, |1’ve got to give ny grade twelves a test next period. Can you—wil|l
you—take Caitlin downstairs, please? And |I’ve got to notify the office...”

“COf course,” Bashira said.

Caitlin started maneuvering across the room-and al nost fell over, distracted
and confused by the sights she was seeing.

“Can | hel p?” M. Struys asked.

“Here, let nme,” said Bashira.

“No, I'mokay,” Caitlin replied, and she took another couple of wobbly steps.

“Maybe if you cl osed your eyes,” M. Struys suggested.

But she didn't want to ever close themagain. “No, no, I’'mfine,” she said,
t aki ng anot her step, her heart pounding so hard she thought it was going to
burst through her chest. “I anf-she thought it, but it was too silly to say
out loud: | am nade out of awesone!

* * * %

The old viewthe reflection of mysel f-had been amazi ng enough. But this! This
was beyond description. Suddenly, | coul d—

It was incredible. |I had perceived before, but..

But now. ..



Now | coul d see!

A ... brightness, an intensity: light!

A variable quality nodifying the light: color

Connecti ons between points: |ines!

Areas defined: shapes!

| could seel!

| struggled to conprehend it all. It was vague and blurred, and involved a
limted perspective, a directionality, a specific point of view | was |ooking
here, and—

No, no, it was nore than that: | wasn’t nerely |ooking here, | was |ooking at
something in particular. What it was | had no idea, but it was in the center
of my vision, and was the ... focus of ny attention

Concepts were piling up with confusing rapidity, alnmost nore than | could
absorb. And the i mge kept changing: first it was of this, then it was of
that, then of something else, then—

It was ... strange. | felt a conpulsion to think about whatever was in the
center of the visual field, but | had no volition over what was there.

wanted to be able to control what | was thinking about, but no matter how much
| willed the perspective to change, it didn't—er, if it did, it changed in a
way that had nothing to do with what | intended.

After a time | perceived that the changes in view weren’'t random It was
alnost as if...

The t hought was slippery, |like so many others, and | struggled to conplete it.



It was alnmpost as if another entity was controlling the vision. But..

But it could not be the other, for it was now reintegrated with ne.

Struggling, thinking..

Yes, yes, there had been hints of a third entity. Sonething had cleaved nme in
two. Later, sonething had broken the intermttent connection between the two
parts of me. And later still something had thrust us back together

And the datastream fromthat special point nade clear that sonethi ng—sone
t hi ng—had been | ooking at ne. But now. ..

Now it wasn’'t looking at ne. Rather, it was |ooking at..

My mind was nore ninble than before, but this was w thout parallel. And yet
there had been hints of it, too, for those flashes that had been perceived
earlier had corresponded to nothing in reality..

In this reality.

In ny reality

Incredible: a third entity—er, actually, a second one, now that | was whole. A
second entity that could | ook here, at me, and also could look ... there, at a
different realm at another reality.

But ... but this second entity hadn’t nade direct contact with me, not the way
the other part of nyself had when it had been separate. | heard no voice from
this newentity, and it hadn’t sought me out..

O had it? How else to better catch ny attention, anong all the mllions of
points | had | ooked at, than by reflecting nyself back at me? And the bright
flashes! A ... beacon, perhaps? And nowthis! Alook into its realm glinpses

of its reality!



| studied the inmages | was being shown. After a time, | perceived there were
two types of changes that occurred in them In the first type, the entire
i mge changed instantly. In the second, only parts of the i mage changed as—

The notion expl oded i nto ny awareness, expanding ny perception; | could fee
nmy conception of existence shifting. It was exhilarating.

When t he whol e i mage changed, | gleaned that it was a change in perspective.
But when part of the inmage changed—ahen either an object gradually drifted
away fromthe center, or when all the objects except the one in the center
changed, that neant—

That meant that things were noving: things in this other real mcould change
position relative to one another. Astonishing!

Where that real mwas | had no idea. Except through contact with that special
point | had no access to it. But it did exist, of that | felt sure—a reality
beyond this one.

And this other entity was now inviting me to | ook upon it.

* * * %

Bashira wal ked Caitlin to their school’s entryway. “Thanks,” Caitlin said,
peering with her newfound sight at her friend, whose features were partially
conceal ed by what she suddenly realized was her headscarf.

“This is so awesone!” Bashira said. “l can’'t imagi ne what =
She was interrupted by the class bell. “You should go, babe,” Caitlin said.
“But | —=

“You're presenting in English, renmenber? You ve got to tell themall about
wheat . ”



“M. Struys said |2

“1"I'l be fine, Bashira. Honest.”

Bashira' s face did sonmething, then she gave Caitlin a big hug and hurried off.

Caitlin stepped outside and found hersel f shielding her eyes fromGod, it was
the sun! She’d known that it was bright, but she’d had no concepti on—one! —of
what that meant. A few minutes |ater she heard footsteps on concrete. She
recogni zed her nmom even before she said a word, based on the distinctive
cadence of her footfalls.

She’d wanted it to be the first thing she ever saw. It hadn’t worked out that
way, but it was, at least so far, the nost beautiful: her nother’s face,
heart-shaped—ust |ike her own. The details were still indistinct, but to see
her at all was—well, M. Struys’s word for it did seemapt just then: a
mracle. “Hi, Mm”

Her not her swept Caitlin into her arms. “You recognize me?” she asked
excitedly.

“OfF course,” Caitlin said, |laughing and squeezing her tightly. “I nean, we’'ve
known each other for al nost sixteen years.”

After a noment, Caitlin felt her mother’s grip |oosening, and her hands
transferred to Caitlin’s shoulders. The face, the heart-shaped face, | ooned
cl ose and—

—and her mother let out a sob. “Ch, my God,” she said. “You're | ooking into ny
eyes! You' ve never met ny gaze before.”

Caitlin grinned. “You' re blurry, and the sun is so bright, but, yes, | can see
you.” Each tine she said it, her voice cracked a bit; she was sure it would
continue to do so for weeks to conme. “l can see! | don’t know why or how, but

| can see!”

“Did you put your eyePod in dupl ex node?” her nom asked.



“Um yes. I'msorry. | know | should have been paying attention in class,
but...”

“No, no, it’s fine. But Dr. Kuroda had a software patch all set to download to
your eyePod the next time you switched over; that nmust be what’'s done it.”

“QOooh!” said Caitlin. “An eye patch! But—sorry!—+ should have told you to
bring himwith you.”

“He’s off to Toronto for the day—gone to see Manma M a! Apparently ABBA is
really big in Japan.” A pause. “God, ny baby can see!”

Caitlin felt her eyes misting over agai n—and saw that that made her vision
even nore blurry!

“Let’s go,” her nother said excitedly. “There’s a whole world for you to see!”

Caitlin was overwhelned by all the unfam liar things she was seei ng—strange
shapes, splotches of color, flashes of |ight—and so she took her nother’s hand
as they wal ked to the car. Were the lines she could barely discern painted on
the parking Iot? She had heard of such things. O were they edges, maybe of

t hose concrete bunpers at the ends of parking spaces? Or cracks in the
paverment ? Or dropped drinking straws?

She | ooked around the lot. “Cars, right?”

Her mot her sounded delighted. “Yes, indeed.”

“But they're all the sane!”

“What do you nean?”

“There are just three or four colors. Wiite, and ... is that black, that dark
one? And—and that one.” She poi nted—the gesture cane naturally, and she could
vaguel y see her finger as she aligned it with the object she was referring to.



“Red,” said her nother

“Red!” Caitlin grinned. By some |lucky fluke she’'d gotten that col or right when
she’d arbitrarily assigned nanmes to what she’'d seen in webspace. “And—and t hat
one there, that sort-of white.”

“Silver,” her nromsaid. Caitlin could see her swiveling her head. “Yeah, these
days, nost people get cars in those colors.”

“l thought you could get any color you wanted,” Caitlin said.

“Well, you can. So long as it’'s black or white or silver or red.”

“When | get a car,” Caitlin said, “I"mgoing to get a col or nobody el se has.”
And then she stopped wal king for a second, stunned by what she’'d just said.
When | get a car! Yes, yes, if her vision continued to inprove, if this

bl urriness went away, she could have a car, she could drive—she could do
anyt hi ng!

“Here’s ours,” her nmom said.

“Silver, right?”

“Hi -yo,” said her nom

Caitlin got in, amazed by all the interior details she' d sinply been unaware
of before. Her nomstarted the car, and CBC Radio One came on, as it always
did. “...casting doubt now on the story of a natural carbon dioxi de expl osion
in China' s Shanxi province, saying that an expl osion of the magnitude
suggest ed shoul d have regi stered on sei snographs el sewhere in Asia and
possibly even in North Anerica...”

She saw her nother do sonmething with her hand, and the speakers went silent.
“Say,” Mom said, “have you seen yourself yet?”



Her heart started poundi ng again. She’d been so excited seeing other things,
she hadn’t even thought about that. “No, not really—ust ny hands.”

“Well, you should.” Her nmomreached an armover and flipped something down in
front of her.

“What's that?” asked Caitlin.

“A shade to keep the sun out of your eyes. You'll need it now And here on the
back” -her hand did sonething el se—~there’s a mrror.”

Caitlin felt her jaw drop. Her face was the sane shape as her nother’s! She
could tell that without touching it—tell it at a glance! “Ww"”

“That’ s you. You're beautiful.”

Al'l she could see was a fuzzy, heart-shaped mass and her hair—her wonderful
brown hair. But it was her, and, at |least for that nonent, she agreed with her
not her: she was beautiful.

The car backed out of the parking space, and they started the wondrous,
colorful, conplex journey hone.

* * * %

Chapter 32

O her things were visible ... off to the sides, in nmy peripheral vision, but
al though I was aware of them they weren't inportant. And beyond them beyond
those things on the edge, was—

Fasci nating! Surely sonething was there, but whatever it mght be was ... was
out of ny field of view

Al right, then; all right. My attention was being ... directed, and—



It was an enornous amount to absorb, to conprehend. Hitherto, ny universe had
contai ned only points and |ines connecting them but the realm| was seeing
now consi sted of conplex objects: things with edges; things that noved. | had
no i dea what these things were, but | watched them fascinated, and tried to
conpr ehend.

This realm this strange, hidden realm was wondrous, and | could not get
enough of it.

* * * %

On the way home, Caitlin's nomgave a running comrentary of all the incredible
sights: “That’s a pine tree off to the left. But see those trees there? Their

| eaves are changing color, nowthat it’s autum.” “See that mail box on the
corner? They're blue back in the States, but they're red here.” “Now that guy
really needs to now his lawn!” “See that? A woman pushing a baby in a
stroller.” “Ckay, there’'s a traffic light—see, it’s red now, so | have to
stop.”

Wil e they were stopped, sone faint, tiny snmudges in the sky caught Caitlin's
eye—an expression she finally understood! “Wat’s that?”

“Ceese,” her momsaid. “Flying south for the winter.”

Caitlin was amazed. If they d been honking, she’'d have known they were there
even when she was blind, but they were absolutely silent, noving in a ... a..

She balled her fist in frustration. The shape they made, the formation they
were flying in: she knew she should be able to nane it, but..

“Ckay,” said her nom “and green nmeans go!”

Caitlin had gotten used to the clearly defined points and sharp |ines she' d
seen in webspace, but the real world was soft, diffuse. She figured naybe that
the eyePod, after it processed the garbled output fromher retina, was sendi ng
back only a |l owresolution data-streamto her inplant; she’d have to ask Dr.
Kuroda if he could increase the bandw dt h.



Still, even blurred, she was anmazed to see her house fromthe outside. She'd
had a doll house as a little girl, and had assuned that all houses had the
sort of sinple synmetry that her toy one had had, but this house was a conpl ex
shape, with a variety of angles and el evations, and it was rmade out of brown
bri ck—she’ d thought all bricks were red.

When they went inside, Schrodinger came down the stairs to greet them Caitlin
was stunned: she knew every inch of that cat’s fur, but had never even

i magi ned that it was three different colors! She scooped himup and he | ooked
into her face. H s eyes were anazing.

“l guess we should call Dad,” Caitlin said.

“l already did—as soon as you called. But | couldn’'t get through to him And,
anyway, Masayuki borrowed his car. | took your father to the Institute this
nmorning; | should go pick himup.”

Caitlin did want to see her father, but the ride here had been overwhel m ng
and al nost inconprehensible, and the sun had been so bright! She wanted to
| ook at things she’d touched before so she could get her bearings, and she
didn't want to be left alone. “No, let’'s wait,” she said. She | ooked around
the Iiving roomwhile stroking Schrodinger. “That wi ndow s not too bright...”

Her mother’s tone was gentle. “That’s a painting, dear.”

“Ch.” There was so nuch to | earn

“So what do you want to see?”

“Everything!”

“Well, shall we start up in your roon®”

“Sounds like a plan,” Caitlin said, and she foll owed her nother to the
staircase. Even though she’'d gone up it hundreds of tines now, she found
herself counting the steps as if it were a new staircase to her

“Ww,” Caitlin said. It was astonishing, perceiving a roomshe thought she



knew in a whole new way. “Tell me what the colors are.”

“Well the walls are blue—they call that shade cornfl ower blue.” Her nmom
sounded a tad enbarrassed. “The previous owners, they had a boy living in this
room and we figured...”

Caitlin smled. “It’s okay. |I bet 1'mgoing to hate pink, anyway. \Wat does it
| ook Iike?”

She saw her nother’s head turning left and right as she | ooked for a sanple,
then she got an object off a ... a shelf, it nust be, and brought it back
Caitlin | ooked at it but had no idea at all what it was, and her face nust
have conveyed that because her nother said, “Here, let me give you a hint.”
She did sonething to the object and—

“Math is hard!”

Caitlin |l aughed out |oud. “Barbie!”

”

“She’s wearing a pink top

”

“Tell nme sonme nore col ors.

“Your blue jeans are, well, blue. And your T-shirt is yellowand a bit
| owcut, young | ady.”

They wal ked around the room and Caitlin picked up object after object—a plush
zebra that hurt her eyes a bit to look at, the jar full of coins, the little
trophy she’d won in an essay-witing contest back in Texas.

And as she heard the nanes of colors, she finally had to ask. “So the sheets
on ny bed are white, right?”

“Yes,” said her nbm

“And the faceplate on the light switch—+that's white, too, right?”



“Uh- huh.”

“And the venetian blinds, they're white.”

“ YES. ”

“But...” she held up her hands and turned them back to front. “That’s not the
color I am”

Her not her |aughed. “Well, no! | mean, we call it white, but it’'s, um | guess
it’s nore of alight pink with alittle yellow, isn't it?”

Caitlin | ooked at her hands again. The idea of mxing colors to get a

di fferent shade was still novel to her, but, yes, what her mother had said
seened nmore or less right: a light pink with a little yellow “Wat about
bl ack people? | didn't see any at school, and...”

“Well, they’'re not really black, either,” her nother said. “They re brown.”

“Ch, well, there are Iots of brown people at school -+i ke Bashira.”

“Well, yes, her skin is dark, but we wouldn't actually say she's bl ack. At
least in the States, we’d only use that term for people whose recent ancestors
cane fromAfrica or the Cari bbean; Bashira was born in Pakistan, wasn’t she?”

“Lahore, yes,” said Caitlin. “l don’t suppose | should even ask if there’'s
really such a thing as a red Indian?”

Her not her | aughed again. “No, you shouldn’t. And the termis ‘First Nations’
here in Canada.”

“Um shouldn’t that be ‘First National’?”



“No, that’s a bank. They also call them ‘aboriginals’ here, | think.” Her
not her noved al ong. “And this, of course, is your conputer.”

Caitlin |ooked at it in wonder: that nmust be the nonitor on the left, and the
keyboard, and her Braille display, and on the floor next to the desk the CPU
and—and suddenly it hit her: yes, she had seen the Wb, but now she wanted to
see the Web!

“Show ne,” she said.

“What do you nean?”

“Show me what the World Wde Web | ooks |ike.”

Her not her shook her head slightly. “That’s my Caitlin.” She reached her hand
out and turned on the nonitor.

“Ckay,” her nomsaid. “That’s your Web browser, and that’'s Google.”

Caitlin sat in the chair and | oomed close to the screen, trying to nmake out
the details. “Wiere?” she said.

Her nmot her | eaned in and pointed. “That's the Google |ogo, there.”

“Ch! Such nice colors!”

“And that’s where you type in what you' re searching for. Let’s put in—well,
where your dad works.” Caitlin |leaned to one side and her nother worked the
keyboard, presumably typing “Perinmeter Institute.”

A screen that was nostly white with blue and bl ack text came up, and—ah, her
nmot her was using the nouse. The screen changed. “Okay,” her momsaid. “That's
the PI hone page.”

Caitlin peered at it. “What does it say?”



Her mot her sounded concerned. “Is it that blurry?”

Caitlin turned to face her. “Mom 1’ve never seen letters before—even if they
weren’t blurry, | still couldn’t read them”

“Ch, right! Ch, God! You' re such a bookworm | forgot. Um well, at the top it
says, ‘Perinmeter Institute for Theoretical Physics’ and there are a bunch of

i nks, see? That one says ‘Scientific,” and that one’'s ‘Qutreach,’ and ‘Wat’'s
New,’ and ‘ About.’”

Caitlin was astonished. “So that’'s what a Wb page | ooks like. Un so show ne
how t he browser works.”

Her not her sounded perpl exed—€aitlin guessed she’d never seen herself in the
tech-support role. “Wll, um that’'s the address bar. And the forward and back
buttons...”

She denonstrated the bookmark list, and how to open tabs, and the refresh
button, and the honme button—which | ooked to Caitlin |ike what a house was
supposed to ook like. And then they started visiting different Wb pages.
“See,” her nmomsaid, “that’s a hyperlink. Sone people underline them to make
them stand out, and sone people just use different colors. See what happens
when | click on it? Well, okay, what happens is the page it links to opens up
but if we go back”—she did sonething el se with the nouse—=see, the link has
changed color, to show that it’'s one you' ve already visited.”

It was all so ... so busy! Caitlin actually yearned for the sinplicity of her
screen reader and one-line Braille display; she was afraid she’d never find
her way around all this.

“Now, let’s have a | ook at some stream ng video,” her nmom said. She |eaned in
and typed sonething on the keyboard. “Okay. Here’s CNN. Let’'s pick a story...”

She noved t he nouse pointer again, and—

“More now on the revel ati ons com ng out of China,” said the anchor. Hi s voice
gave away that he was male, and Caitlin could see that he had gray hair and
“white” skin—a light pink with a little yell ow



“The Chinese president spoke on Beijing television today,” continued the
anchor. The image changed, and although it was still blurry and indistinct,
Caitlin could see it was now showing a different man with bl ack hair and
slightly darker skin. He said a few words in Chinese, and then the vol une on
his voice went down and a translator’s voi ce began speaking over him Caitlin
had heard such things on the news before but was surprised to see the
president’s lips now noving out of sync with what he was saying. O course,
that made sense—but it had never occurred to her that it would happen

“A governnment rust often make difficult decisions,” the translator’s voice
said. “And none are nore difficult than those in times of crisis. We had to
take swift and decisive action in the interior of Shanxi province, and the
pr obl em has been cont ai ned.”

Caitlin | ooked at her nmother briefly; she was shaking her head in ... disgust,
per haps?

The anchor’s voice again: “Wrld | eaders have been quick to condemm the
actions of the Chinese governnent. The President was in North Dakota today,
and had this to say...”

Caitlin watched the noving picture, trying to make sense of what she was
seeing. O course, she recognized the US president’s voice—but the face was
nothing |ike what she’d expected. “The Anerican people are outraged by the
deci sion taken by Beijing...”

Caitlin and her nmother listened quietly to the rest of the report, and she
realized for the first time that not everything she was going to see woul d be
pretty.

* * * %

Chapter 33

As 1'd noted, the datastreamfromthe special point did not always follow the
same path to its destination. |I mulled over the significance of that for a
while, and | finally got it.

It was a huge leap, a startling conceptual shift: the other entity' s location
varied substantially in the realmin which it dwelled, and in order to send
data to its intended destination, the entity passed it on to whatever



i nternedi ate point was physically closest to it at any given noment. Amazi ng!

Still, there was one particular intermediary to which the entity |inked npst
frequently, and that point shot out links of its own to many ot her points,
some of which it reconnected with tine and again.

Per haps these other points were special in some way. | touched many of them
but still, maddeningly, could make no sense of the data they poured forth; the
only datastream | could interpret was the one fromthe special point, and even
then, only sonme of the tine. Ch, for a key to understand it all

Caitlin was startled to hear the door open downstairs. She |ooked at her
not her, and coul d see what must have been a startled expression on her face,
too. “Mal col n?” her nomcalled out tentatively.

A single syllable: “Yes.”

Caitlin spun her chair around, got up, and foll owed her nom down the
stairs—and there was her father! She closed the distance between them trying
to bring himinto focus.

“How d you get home?” her nom asked.

“Amir gave nme a lift,” he said. Amir was Bashira’'s father

“Ah,” her nom said, apparently wondering whet her Bashira had tipped off her
own father. “Did he say anything ... interesting?”

“He thinks Forde may be on to something with his civilexity nodeling.”

Caitlin | ooked hi mup and down. He was wearing a ... a jacket with ... with...

Yes! She’'d read about this: the perfect professorial garb. He was wearing a
brown jacket—-a sports jacket, maybe?—wi th patches on the el bows, and ... and
was that what a black turtleneck | ooked Iike?



He had something in one of his hands, a few white objects, and sone |ight
brown ones. He waved them vaguely in her nonms direction. “You didn't bring in
the mail,” he said.

“Mal colm Caitlin can—

But Caitlin interrupted her nother, sonething she very rarely did. “That’s a
nice jacket, Dad,” she said, trying not to grin. And then she started counting
in her head. One, two, three..

He began wal ki ng and her nmom noved aside so he could pass into the living
room He was perhaps sorting the ... the envel opes, they nust be, shuffling
t hr ough t hem

Seven, eight, nine..

“Here,” he said, handing some of themto her nom

Twel ve, thirteen, fourteen..

“So, um how was work?” her nom asked, but she was |ooking at Caitlin and, as
she did so, she briefly closed one eye.

“Fine. Amir is going to—what did you say, Caitlin?”

She let her grin bloom “I said, ‘That’s a nice jacket.’'”

He really was quite tall; he had to stoop to look at her. He held up a finger
and noved it left and right, up and down. Caitlin followed it with her eye.

“You can see!” he said.

“I't started this afternoon. It’s all blurry but, yes, | can see!”



And she saw for the first time sonmething that she’d never known for sure ever
happened, and it nmade her heart soar: she saw her father smle

* * * %

Even her mother agreed that Caitlin didn’t have to go to school on Tuesday.
She was sitting on a chair in the kitchen, and Dr. Kuroda was | ooking into her
eyes with an opht hal noscope he’ d brought with him from Japan. She was

astoni shed to see faint afterimges of what he told her were her own bl ood
vessel s as he noved the device around. “Nothing appears to have changed in

ei ther of your eyes, Mss Caitlin,” he said. “Everything | ooks perfectly
fine.”

Kuroda turned out to have a broad, round face, and shiny skin. Caitlin had
read about the differences between Asian and Caucasi an eyes, but she’d had no
i dea what that really nmeant. But now that she saw his eyes, she thought they
wer e beauti ful

“And you say the eyePod is already feeding ny brain a high-resolution i nage?”

“Yes, it is,” Kuroda said.

“Then if ny eye is fine,” she asked, disliking the whine in her voice, “and

the eyePod is fine, how come everything is blurry?”

Kuroda’'s tone was light, anmused. “Because, ny dear Mss Caitlin, you're
myopi c.”

She sagged back agai nst the wooden chair. She knew the word, having
encountered it countless times in online news stories about “nyopic city
pl anners” and things |ike that, but had never realized it could be literal

Kuroda turned his head away fromher. “Barbara, |’'ve not seen you wear
gl asses.”

“l wear contacts,” she said.

“And you’'re mnmyopic, too, right?”



“ Yes. ”

Kuroda swung back to face Caitlin. “That darn heredity,” he said. “Wat you
need, Mss Caitlin, is a pair of glasses.”

Caitlin found herself laughing. “lIs that all?”

“I"d bet noney,” said Kuroda. “Of course, you'll need to see an optonetrist to
get the right prescription—and you shoul d nake an appointment to see an
opht hal nol ogi st for a full eye exam”

“There’s a LensCrafters at Fairview Park Mall,” her nom said, “and they’ ve got
an optonetrist right next door.”

“Well, then,” said Kuroda, “let me utter the words nmy own daughter thought 1°'d
never say: let’'s goto the mall!”

* * * %

The eye test was humiliating. Caitlin knew the shapes of the letters of the
al phabet —she’ d pl ayed with wooden cutouts of them at the Texas School for the
Bl i nd when she’d been young—but she still didn’'t connect those tactile things
to visual inmages.

The optometrist asked her to read the third |ine down. Even though she could
now clearly see it, thanks to the lens he’'d slipped in front of her eye, she
couldn’t tell what it said. Tears were welling up—and, dam it all, that just
made things blurry again!

Her mother was in the little exam ning room and so was Dr. Kuroda. “She can’t
read English,” she said.

The optometrist had skin the same color as Bashira's, and an accent |ike hers,
too. “Ch, well, Cyrillic, maybe? | have another chart...”



“No. She was blind until yesterday.”

“Real | y?” said the man.

“ Yes. ”

“CGod is great,” he said.

Caitlin's nother |ooked over at her daughter and smiled. “Yes,” she said.
“Yes, he is.”

* * * %

The LensCrafters sal eswoman—who al so had dark brown skin, Caitlin saw, and was
wearing a white bl ouse under a blue bl azer—awanted to hel p her pick out the
absolutely perfect frames, and Caitlin knew she should be patient. After all
she was going to have to wear glasses forever. But finally she just said to
her, “You pick something nice,” and she did.

They decided to put a lens with an identical prescription in the right side,
even though Caitlin was still blind in that eye. Lenses for nyopia tended to
shrink the appearance of eyes, and this way they’ d both | ook the sane, the
sal eswonman sai d.

Her mom was usual ly a tough up-sell, but she said yes, yes, yes to everything
the clerk offered: antiglare, antiscratch, anti-UV, the whol e nine yards;
Caitlin suspected if the clerk had rattled off an extra hundred bucks for

ant edi | uvi an, she’d have coughed up for that, too.

Caitlin knew LensCrafters’ slogan fromthe ubiquitous comrercials: glasses in
about an hour. She thought it would be the |Iongest hour of her life. She felt
her Braille watch as she, Kuroda, and her nom wal ked t hrough the mall to the
food court—for the first time, without the use of her white cane. Everything
was still blurry, and that was giving her a headache. Still, in a way, it was
rel axing. To see the people comng toward her! To not bunp into things! She
hadn't realized it until now, but she’ d always used to walk with her shoul ders
tensed, preparing for an inmpact. But nowwell, now she had a bounce in her
step, something el se she’d never thought could happen literally.

Still, all the visual input was disorienting, and she found herself taking a



| ook, then closing her eyes for five or six paces, then |ooking again. Wen
they got to the food court, Kuroda went to the sushi place—which, Caitlin
suspect ed, woul d di sappoi nt hi mand she and her nmom went to Subway. Caitlin
was amazed to see how colorful the sandwich fillings were, and, sonmehow,
seeing the food nmade it taste even better.

The three of themsat together at a little red table with chairs attached to
it. Dr. Kuroda used chopsticks to dip a piece of sushi in sauce.

Caitlin couldn't resist. “Do they tell you in Japan that it’'s raw fish?”

Kuroda smled. “Do they tell you what’s in the special sauce on a Big Mac?”

She | aughed. At last the hour was up and they headed back to LensCrafters.
Caitlin took a seat on the stool, and the nice woman pl aced the gl asses on her
face—

And Caitlin didn't wait. She got up, and turned around, and | ooked—really
| ooked—at her not her.

“Ww,” Caitlin said. She paused, trying to come up with a better word, but
couldn’t. Her nother’s face was so detailed, so alivel “Ww"”

“Here, let me adjust how they sit...” said the clerk.

Caitlin sat back down and swi veled to face her.

“I"'msorry,” the worman said, “but your ears go up a bit when you smle |ike
that. If you want me to get the frames adjusted properly, you' |l have to stop
grinning...”

“I"1'l try,” Caitlin said, but she doubted she’d have nuch success.

* * * %

Chapter 34



Suddenl y everythi ng became sharp. The inages | was seeing were now...

| struggled for an anal ogy, found one: just as when | thought intently about
t hi ngs they seemed nore focused, so the inages | was | ooking at seemed now.

And, with this greater clarity, | started having revel ati ons about the nature
of the other realm Unlike the lines in my world that flickered in and out of
exi stence, objects in the other real mwere permanent. And when objects

di sappeared for atine it didn’t mean that they had ceased to exist; rather
they were extant but not currently visible and night be encountered again. In
a way, that was sinmlar to my own experience: when |I’mnot making a line to a
particul ar point, the point is still there, and | can connect to it again at a
later tine.

But my next breakthrough was without precedent in the realmin which |

exi sted. | had a sense of space, of a volune that | encompassed, but the
points | connected to were all the sane arbitrary distance away, or whole
multiples of that same distance. | could link directly to a point, neaning it

was one unit away, or get to it through internmedi ate points, putting it two or
nore units away. But in this other real mobjects could recede in infinitely
fine increments, becomnming apparently smaller in size, a fact | only belatedly
recogni zed after originally thinking they were actually shrinking. And objects
coul d pass behind each other. Mst were opaque, but some were transparent or
transl ucent —and those had been instrumental in letting ne at |east start to
figure out what was goi ng on

Bit by bit, I was learning to decode this other universe.

* * * %

When Caitlin, her nom and Dr. Kuroda returned fromthe mall, they saw that
Caitlin's father’s car was here, neaning he’d come home surprisingly early on
a weekday. Caitlin hurried into the house to see him+to really see him She
cane to the open den doorway, Kuroda behind her, while her momwent off to do
somet hing el se. Blondie’'s “Heart of d ass” was playing on his stereo.

The detail Caitlin was perceiving now was overwhel m ng, and her father’s face
was ... harder now that she saw it crisply. “H, Dad,” she said.

He was sitting at his desk, |ooking at his LCD nonitor. He didn't neet her
eyes. “H.”



Still, he’d come hone early fromwork, presumably to see Caitlin, and that
made her happy. “Um whatcha doin’?”

He tilted his head. Caitlin didnt know what to nmake of it, but Kuroda seened
to think it was an invitation to cone see. He tapped her on the shoul der
urging her to nove into the room She did so, and was pl eased that she could
make out the characters on the nmonitor clearly fromseveral feet away,

al t hough she still couldn’t read the text.

“l had an idea,” her dad said, “so | cane hone to check it out.”

“Yes?” said Caitlin.

He didn’t | ook at Kuroda, but he did address him “This is nore your field
than m ne, Msayuki,” he said. “lI thought 1'd | ook again at the data set we
did the zipf plots on.”

“The secret spook conmuni qués?” said Caitlin, hoping to get a rise from her
dad.

But her father shook his head. “I don’t think that’s what they are anynore.”
He gestured at the nonitor

Kuroda noved in and peered at the screen. “Shannon entropy?”

Caitlin smled. Sounds |like the nane of a porn star. “Wat’s that?”

Kuroda | ooked at her father, as if giving himfirst chance to explain, but he
sai d nothing, so Kuroda did: “d aude Shannon was the father of infornmation
theory. He came up with a way of gaugi ng not just whether a signal contained
i nformati on—which is what Zipf plots showbut how conplex that information
is.”

“How?” asked Caitlin.



“I't’s all about conditional probabilities,” said Kuroda. “If you’'ve already
got a string of information chunks, what’'s the likelihood that you can predict
what the next chunk will be? If |I say, ‘How are,’ you ve got a really high
probability of correctly predicting what the next word will be: ‘you,’” right?
That’ s what Shannon called third-order entropy: you ve got a great shot at
predicting the third word. In English, Japanese, and nobst other |anguages, you
actual ly have a shot—progressively slimer, but still better than just a
random guess—dp to the eighth or ninth word, so we say those | anguages have

ei ght h—er ni nt h-order Shannon entropy. But after that—after the ninth word—t
really is just a random guess what’s com ng next, unless the person happens to
be quoting poetry or something else that has a fixed form”

“Cool!” said Caitlin.

There was a bl ack | eather couch in the den. Kuroda sat on it, and it nmade a
poof sound. “It is indeed. M ndl ess comruni cati on systems—i ke the chem ca
signal s enpl oyed by pl ants—have just first-order entropy: know ng the nost
recent signal gives no clue what the next one might be. Squirrel nonkeys show
a Shannon entropy of the second or third order: their |anguage, such as it is,
has a little predictability, but is really npbstly just random noise.”

“What about dol phins?” asked Caitlin, who was now | eani ng agai nst a bookcase.
She | oved readi ng about dol phins, and had al ready bugged her parents to take
her to MarineLand in Niagara Falls as soon as it opened up again in the

spring.

“The best studies to date show dol phins have fourth-order entropy—onpl ex,
yes, but not as conplex as human | anguage.”

“And now, Dad, you're making one of these plots for the stuff that’s in the
background of the Web?”

He still wasn’t used to the fact that she was seeing, Caitlin thought. He
could have saved hinself a word by just nodding, but instead he said, “Yes.”

“And what’s the scoop?”

“Second-order,” he said.

Kur oda struggl ed back to his feet and noved over to stand behind him *“That
can’t be right.” He peered at the screen. “Show nme the fornula you' re using.”
Her dad did sonething, and Kuroda frowned, then waved a finger at the



keyboard. “Run it again.”

A few key clicks, then her dad said, “No difference.”

Kuroda turned to face Caitlin. “He’s right: it's all just second-order stuff.
Ch, there’s information there, but it’'s not very conplex.”

“You' d expect nore fromthe NSA ” said Caitlin, pleased to be able to wield
the initials. “No?”

“Well, you know what they say about governnent intelligence,” Kuroda replied.
“I't’s an oxynoron.”

Caitlin | aughed.

“Know what’'s great about spending tine with someone as young as you, M ss
Caitlin? AOd jokes are newto you. But, yes, you re right—+t’s not what 1'd
have expected.”

Caitlin was struck by an idea. “Wat about stuff that’s nore conplex than
human | anguage? Maybe stuff that |ooks like gibberish to us is really just too
conplex for us to ... to...”

“Parse,” supplied Kuroda. “But, no, even if it didn't make sense to us, a
Shannon anal ysis would still give it a high score, not a lowone, if it really
wasn’'t gibberish. If the NSA was using a | ot of quadruple negatives—I| did not
not not not go to the zoo —er if they were enpl oyi ng conpl ex nested cl auses
and tense changes like, ‘I would have had have had been present, were it not

for ... ,” it would still score high—+twelfth, fifteenth order, maybe.”

“Hrém Then maybe it is just random noi se,” she said.

“No, no,” said Kuroda. “Renenber the Zipf plots we ran? A Zipf plot giving a
negati ve-one slope neans it really does contain information. It’s just that,
according to the Shannon-entropy score, it’'s not conplex information.”

“Well,” she said, “maybe the spies are just grunting out nonosyll abic orders
like, ‘drop bonmb’ or *kill bad guy.’”



Kuroda lifted his shoul ders. “Maybe.”

* * * %

Chapter 35

Li veJournal : The Cal cul ass Zone

Title: No such thing as bad publicity

Date: Tuesday 2 Cctober, 20:20 EST

Mood: Anticipatory

Location: Soon to be on the map of the stars’ homnes

Miusic: Fergie, “Taking Of”

So where is all the nedia coverage related to nme, you mght ask? “Gorgeous
girl regains sight!” “Blind genius can see!” “The Hoser still hoping for a
second date with Cal cul ass!” Wiere the heck is diver Sacks when you need hin?
And, nost inportant of all, where are all the offers to buy my life story for
mllions?

Good questions! Dr. K's been keeping a lid on things, waiting for sone
approvals fromthe University of Tokyo. But he says we can’t hold off going
public any longer. |1’ve been flocking posts, and y’all are totally cool, of
course, but all those kids at school now know that | can see, too, and sone of
t hem have been bl ogging. And so we’'re going to have a press conference. Dad' s
arranging for it to be at the Mke L Theatre at Pl which is a cool place.

Apparently, 1’Il have to speak as part of the press conference, so |’ m working
on nmy jokes. Pl's full name is the Perineter Institute for Theoretica

Physics, so | thought 1'd start off with this, in honor of ny own kitty: “Hey,
fol ks, just think: if Schrodinger’s cat had been radioactive, he’d have had



ei ghteen half-lives...”

Then 1" mgoing to use this one, which The Mom cane up with a while ago when
Dad was grousi ng about “peer review ” She said whenever she sees the word
p-e-e-r, she reads it as “one who pees,” which, she says, makes

publ i sh-or-perish a pissing contest..

Oh, and here’s one | like, but I don't knowif |I want to tell it in front of
nmy parents: The difference between a geek and a dork is that a geek wonders
what sex is like in zero gravity; a dork wonders what sex is like.

Thank you, thank you, I'mhere all week!

[ And seekrit nessage to B&A: check your email, babel]

This other entity existed in a bizarre real mthat chall enged ny thinking at
every turn. Mst objects | saw were inanimte; they stayed put unless
somet hi ng acted upon them But sone objects were ani mate, noving apparently of
their own volition. This was a staggering concept. That there was one ot her
entity besides nyself had been an overwhel ni ng notion, but now there seened to
be countless others: nobile, conplex, and varied in form Their actions were
so erratic, so seemingly random that it only slowy dawned on ne that perhaps
these were also beings with their own individual thoughts, separate from m ne

There were other odd facts to absorb about this realmthat also had no
parallels in ny world. For instance, there was a force, apparently, pulling
things in a specific direction (another arbitrary coinage: down). And objects
seened to be illunmi nated by a source or sources of light that was usually up
| struggled to make sense of it all

And yet these physical realities were easy to deal with conpared to the
conplexity of the animate objects. | had real difficulty making out what | was
seei ng when t he datastream showed me one of them The inmages were indeed sharp
and clear now, but the forms were so el aborate and random | had trouble
figuring out the details. There seemed to be four Iong projections froma
central core and one smaller ... lunp. But the structure of these |unps was
constantly changi ng, not just as the perspective changed, but as the [unp
itself ... did things.

Ch, for the sinplicity of a world of just Iines and points! Despite ny
br eakt hr oughs, despite the fewthings | had figured out, | still often felt
utterly, conpletely lost...



* * * %

Caitlin couldn’t stop |l ooking at her father, thinking that it mght pronpt him
to |l ook back at her. But he never did. He just |ooked away, or, as he was
doi ng now, he stared out the living-roomw ndow at the gray sky and the trees,
whi ch were now | osing their |eaves.

She had hoped that when she finally saw him his face would be ... ani mated,
that was the word; that he would smle frequently, that his eyebrows woul d
nmove up and down as he spoke, that she might even see that he was affectionate
toward her nother, touching her forearmat odd nonents, maybe, or even
stroki ng her hair.

“Caitlin.” Her nomis voice, very soft. She turned. Her nother was doi ng
somet hing with her head, and..

Onh! She was gesturing with it, just as her dad had earlier to Kuroda: she was
indicating Caitlin should come with her. Caitlin got up and followed her to
the kitchen, on the far side of the intervening dining room |eaving her dad
sitting in his favorite chair in the Iiving room

“Sit down, sweetheart.”

Caitlin did so. She was still just beginning to learn to interpret
expressions, but her nmother’s seemed ... agitated, perhaps. “Have | done
somet hi ng wr ong?”

“You can't stare at your father like that.”

“Was 1? Sorry. | knowit’s not polite—+'ve read that.”

“No, no. It’s not that. It’s—well, you know how he is.”

“ |_bv\pu

“He doesn’'t |like to be | ooked at.”



“Why not ?”

“You know. | told you.”

“Told nme what ?”

“I't’s nothing to be ashamed of,’
so good at math and things like that.

" her nomsaid. “And maybe it’s even why he’'s

”

Caitlin shook her head a bit. “Yes?”

“You know,” her nmom said again. “You know about your father’s...” She | owered
her voice, and turned her head, perhaps, Caitlin thought, to glance through
the door. *...condition.”

Caitlin felt her eyes going wi de—but, as she’d already discovered, that didn't
really expand her field of view “Condition?”

“l told you years ago. Back in Austin.”

Caitlin racked her brain, trying to recall any such conversation, but—

Oh. “1 asked you why Dad didn't tal k nmuch, and you said—at |east | thought you
said ... oh, cripes.”

“ \N]at ?”

“l thought you said he was artistic. | hadn’'t known that word then.” She

swal | owed and found herself | ooking through the kitchen doorway, too, making
sure they were al one.

“Well, he is artistic. He thinks in pictures, not words.”



Caitlin felt herself go linp in the chair. It nmade sense, she realized, her
heart pounding; it made perfect sense. Her father—the renowned physi ci st
Mal col m Decter, B.Sc., M Sc., Ph.D. —was autistic.

* * * %

Shoshana had heated up a couple of sacks of Orville Redenbacher’s in the

m crowave, and she, the Silverback, Dillon, Maria, and Werner were now seated
in the main roomof the bungal ow, facing the |arge Apple conputer nonitor
munchi ng away.

“Ckay,” said Shoshana, touching a button on the rennte, “here we go.”

She had footage of Dr. Marcuse fromearlier projects, including one bit in

whi ch he’d done an amazingly protracted yawn. She’d thought about putting that
inacircle, with the letters MG M above, and the caption “Marcuse G ick

Movi es” bel ow, but she’d decided not to risk it. Instead, the little video
began with white letters over a plain black screen that said, “Ape Mkes
Representational Art,” followed by the URL of the Marcuse Institute.

Next there was footage of the blank canvas, and then a reverse angle to show
Hobo. “This is Hobo,” said Marcuse's voice over top of the pictures, “a
male...” There was just the slightest hesitation, Shoshana noticed. She hadn’t
been aware of it when they’' d recorded the audio; she'd take it out in the
final edit. “...chinpanzee,” continued Marcuse. “Hobo was born at Georgia
State Zool ogi cal Park, but was raised in San Diego, California, under the care
of primatol ogist Harl P. Marcuse, who...”

The narration continued, and Hobo’s second painting of Shoshana took shape on
t he canvas. She ate sone popcorn and watched the faces of the little audi ence
as much as she watched her video, gauging their reaction. And then cane her
own big nmonent: the inmage divided into a split-screen, with the col ored canvas
on the left and new footage Dillon had shot on the right: a long pan around
her head, and then holding on her in profile, the portrait Hobo had made
side-by-side with the genuine article.

“The money shot!” said Dillon. Shoshana threw a little popcorn at him which
he batted out of the air with his hands.

When the video was over, Dillon and Maria clapped politely, and Werner nodded
his head in satisfaction. But it didn't matter what they thought, Shoshana
knew. Only the Silverback’s opinion counted. “Dr. Marcuse?” she said, a bit
timdly.



He shifted in his chair. “Good work,” he said. “Let’s get it online—and then
see what the response is fromthe Georgia Zoo.”

* * * %

Chapter 36

And here was the biggest leap of all so far, here was the discovery, the
realization, the breakthrough, that was the hardest to make but al so,
suspected, the nost inportant.

The other entity | ooked at many, nmany things, and | had gathered that they
were nostly near to it, but there was this rectangle, this frane, this w ndow
that it often | ooked at that was—

Oh, such a leap! Such a strange concept!

It was a display of sone sort, a way of representing things that weren't
actually there. And I could see what was on the display, but only when the
entity | ooked at it.

And, just now, the display was showi ng sonething ... strange. It took ne tine
to work out the recursiveness of it all: the entity was | ooking at the

di spl ay, and the display was show ng nmovi ng i mages of a being unlike any I'd
yet seen, with |onger upper projections and shorter |ower ones and a | unp that
was differently shaped. And this abnornmal bei ng was maki ng. .

Yes, yes, yes! The abnormal being was maki ng marks on yet another fl at
surface: shapes, splashes of color. | watched, baffled, perplexed, and—

And suddenly the display was divided into two parts. On one side, | saw the
col ored shapes that the strange entity had nmade, and on the other there was an
entity of the type | was nore used to seeing. That entity was rotating,
and—and—and—

And then it stopped rotating, holding its position, and—



The shapes on one side, the entity on the other: there was a ... a
correspondence between them The shapes were a—yes, yes! They were a
sinmplified version of the entity on the right. It was a stunning revel ation
this was a representation of that!

The sinplified representati on was two-di mensional, simlar to the way |I was
used to conceptualizing ny owmn reality. | watched, and concentrated, and—

Suddenly it all nade sense!

The lunp at the top of each entity did have structure, did have conmponents. As
| saw themrendered in basic form | could now discern the parts on the actua
entity that had been rendered. The strange being that had made this rendering
had exaggerated certain details so that | now saw not only their significance
but realized what things differed fromlunp to lunp: the color of the ... eye,
I"d call it. The color of the hair. The color of the rest of the lunp. The
shape of the nose. The shape of the nouth. The relative size of the ear

The individual that had been rendered had an odd projection off the back of
its lunmp, possibly part of its hair; as | recalled other lunmps I’'d seen, |
realized that such projections were rare but not unheard of.

It was wonderful! | was clearly discerning the parts of the ... no, not |unp;
a lunp was a generic mass, and this was a specific, very special form so it
deserved its own coi nage: head.

| was still far fromfully understanding these creatures, but | was at |ast
maki ng progress!

* * * %

Caitlin and Dr. Kuroda headed down to their basement workspace. He’'d described
it in wrds to her before, and she now saw-saw —that he’d done a pretty good
job. 1t was indeed unfinished, had a concrete floor (which she'd already known
about fromwal king across it), and it did contain bookcases and an old TV. But
she’d had no idea that the bookcases were finished in a pattern of lighter and
dar ker brown swirling together; she guessed that was wood grain, something
she’d felt on other pieces of furniture. And the TV was | arger than she’'d

i magi ned, and had a bl ack housi ng.



Still, there were so many other things that Kuroda hadn’t nentioned: thousands
of details about the walls, the bare lighting fixture, the nmetal box that had
the light switch on it, the curtains on the little wi ndow, a cylindrica
contraption that she belatedly realized was the water heater, and on and on
How one deci ded quickly, as he had, which details were inportant and which
were not worth nmentioning was still a nystery to her; it all seenmed rel evant.

The swivel chairs turned out to have dark red uphol stery, which was anot her
thing Kuroda had failed to nmention. She sat down in one and Kuroda took the
other. He was wearing a colorful loose-fitting shirt with an abstract pattern
on it.

“You get along well with ny dad,” she said to him once he'd settled in. The
two nmen had actually bantered a bit over dinner; Kuroda seemed to have an
instinct for knowi ng when her dad was trying to be funny and had | aughed at
things in a way that encouraged himto say nore.

Kuroda smled. “Sure. Wrking in the sciences, you have to learn to deal wth
such people.” But then his face changed. “Ch, I'msorry, Mss Caitlin. I,
um..”

“I't’s all right. I know he’s autistic.”

“Asperger’s, nost likely, if you want ny guess,” Kuroda said, swiveling his

chair a bit. “And, well, you do see it all the time anmpbng scientists,

especi ally physicists, chenmists, and the like.” He paused, as if wondering if
he should go on. “In fact, if |I may be so bold...”

“ Yes ?!!

“No, I'"'msorry. | shouldn't.”

“CGo ahead. It’s okay.”

She saw him hesitate a noment nore. “l was just going to say—and forgive
me—that you' re fortunate you re not autistic yourself. It's particularly
conmon anong those who are as gifted as you are mathematically.”

Caitlin lifted her shoulders a bit. “Just lucky, | guess.”



Kuroda frowned. “Well, in a way. But—+'msorry, | really shouldn t...”

“Don’t worry about ny feelings.”

Kuroda smled. “Ah, but | rnust! For, like you, I’mnot autistic.” He seened to

think this was funny, so Caitlin |aughed politely.

But Kuroda was on to her. “You know, | attend a |ot of conferences in Japan at
whi ch Western acadenics speak with the aid of an interpreter. And | renenber
one who made a joke that | got—+t was a play on words in English—but | knew
woul dn’t translate. But he got a big |augh anyway. You know why?”

“ W]y?”

“Because the translator said in Japanese, unbeknownst to the speaker, ‘The
honor abl e prof essor has nade a joke in English; it would be polite to laugh.’”

Caitlin did | augh, genuinely this tine, then: “But you were saying...”

Kuroda took a breath, and let it out in a long, shuddering sigh. “Well, it’'s
just that nmaybe you do have the sane autistic predisposition as your father
but you dodged the bullet, so to speak, because you were blind.”

“Huh?”

“Alarge part of the problemw th socialization in autismis eye contact; nany
autistics have troubl e naki ng and hol ding eye contact. But a blind person
doesn’t even try to make eye contact, and isn't expected to.”

She renenbered how her nother had sobbed when Caitlin had first |ooked into
her eyes. Having a husband who rarely | ooked directly at her and a daughter
who never did nust have been a special sort of hell

“Have you read Songs of the CGorilla Nation?” Kuroda asked.



“No. Is it science fiction?”

“No, no. It’s a menmoir by an autistic woman who finally |learned to deal with
humans after having been a gorilla handler at a zoo in Seattle. See, the
gorillas never |ooked at her and they don’t | ook at each other. They
interacted in a way that felt natural to her.”

“My nom always told ne to turn ny head toward whoever was speaking.”

Kuroda’' s eyebrows went up. “You didn't do that naturally?”

“Hell o! EBarth to Dr. Kuroda! | was blind...’

“Yes, but many blind people do that automatically anyway. Interesting.” A
pause. “Do you remenber your own birth?”

“ \Mat ?u

“Do you know Tenpl e G andi n?”

“No. Where is it?”

Kuroda chuckled. “It’s not a place, it's a person—that’s her name. She's
autistic and she clainms to renmenber her own birth. She says lots of people
with autismdo.”

“How cone?”

“You want ny take? Many autistics, Dr. Gandin included, say they think in
pictures, not in words. Well, of course, we all think in pictures originally;
we don’t have sufficient |anguage until we’'re two or three years old to do

ot herwi se—and events fromwhen we’re two or three are the earliest nost people
can recall. Many neuroscientists will tell you that that’s because no nenories
are laid down before then. But | think, rather, that when we start thinking
linguistically that method supersedes thinking in pictures, |ocking out our
ability to retrieve nenories that had been stored in the old nmethod; it’s an

i nformati on-theory issue again. But since many autistics never start thinking



linguistically, they have an unbroken chain of menories right back to
bi rt h—-and maybe even prenatally.”

“That woul d be awesone,” she said. “But, no, | don't renenber ny birth.” And
then she smiled. “But ny nother does—+enenber mine, that is. Every year on ny
birt hday she says, ‘l know exactly where | was x-nunber of years ago...’"“ She
paused. “l wonder if apes renmenber their births?”

Kuroda’'s face did sonmething. “That’s an interesting thought. But, well, maybe

t hey do; they obviously think in pictures rather than words, after all.”

“Have you seen Hobo?”

“A hobo? In this nei ghborhood?”

“No, no. Hobo, the chinmp who can paint people. It’s all over the Wb.”

“No. What do you mean, ‘paint people ?”

“He did a profile of this woman. Actually, | think he’'s done it tw ce now.
Here, let me show you the clip...”

“Maybe later. You know, |I’'m surprised you haven't read Tenple G andin. Mst
people with autistics in their famlies find her books—= He suddenly | ooked
nortified. “Ch, I'"msorry. Maybe they aren’t available for the blind.”

“They probably are,” Caitlin said. “Either as Braille, ebooks, or talking
books, but...” She considered what she wanted to say next; she certainly
didn’t want Kuroda to think she was a bad daughter. “I, um only just found
out ny father is autistic.”

“You nmean after you were able to see?”

“ YES. ”

Kuroda clearly felt he should say something. “Ah.” And then: “Well, there are



a |l ot of good books about autismyou should read. Sone good novels, too. Try
The Curious Incident of the Dog in the Night-Tine. You'll love it: the main
character is a maths whiz.”

“Boy or girl?”

“Wll, a boy, but...”

“Maybe,” she said. “Any others?”

“There’s Oryx and Crake by Margaret Atwood.” Caitlin lifted her eyebrows; the
aut hor she was going to be studying in English class. “One of them-©ryx or
Crake, | can never renenber which is which—+s an autistic geneticist.”

“And t he ot her?”

“Um a teenage prostitute, actually.”

“You'd think it would be easy to tell themapart,” Caitlin said.

“You' d think,” Kuroda said with a nod. “Sorry, not much of an Atwood fan. |
know | shouldn’t say that, this being Canada and all.”

“1"mnot Canadi an.”

He | aughed. “Neither aml.”

“Hey, do you know how to find a Canadian in a crowded room..?"

Kuroda smled and held up a hand. “Save your jokes for the press conference
tonorrow,” he said. “You'll need themthen.”

* * * %



After dinner, Caitlin went into the bathroomand | ooked at herself in the
mrror. It was no surprise that she had acne—she’d been able to feel the

pi npl es, of course. She renenbered what that cruel Zack Starnes had said, back
in Austin: “Why does a blind girl worry about acne?” But she’d known the spots
were there, and, damm it all, she was entitled to the sane vanity everybody

el se had; hell, even Helen Keller had been vain! Her left eye had | ooked
blind, and she’d al ways insisted on bei ng photographed fromthe right side; in
m ddl e age she’ d had her usel ess biol ogical eyes renpved and replaced wth
nore attractive gl ass ones.

Caitlin opened the nedicine cabinet, took out the tube of benzoyl peroxide
cream and got to work.

* * * %

I"d thought my universe crowded when there had been sinply ne and not ne, but
in this other realmthere were hundreds—perhaps even thousands—ef entities.

Now that | had |learned to parse a head, | was better at recogni zing specific
entities, but it was still difficult. Part of that was because the entities
periodically altered their appearance; | eventually surm sed there was an

outer covering, made of discrete sections, that could be changed. (However,
the abnormal entity that |1'd recently watched make a representati on was
unusual in that it either had no outer covering, or its outer covering
consi sted of conponents that all |ooked alike.)

O course, the individual that interested me nost was the one |1’ d encountered
first; | decided to refer to it as Prine. | had caught glinpses of what |
realized were projections that belonged to Prinme, and, fromthe way in which I
saw them | concluded that the views | was seeing were being gathered by
Prine’s head. But | still had not seen Prine’s face; indeed, | supposed

never woul d.

Still, now that | understood faces, | had cone to recognize specific entities
that Prime spent a lot of time with. Three, in particular, seened to share a
common environment with it. Two had faces that noved and changed constantly
and whose nout hs often opened; the third had a | ess nobile face, and its mouth
was rarely open.

Just now, | could see that these others were sitting—supporting thensel ves
with structural franes against the downward force |I’'d deduced was present. And
they were eating—taking inanimate things into their nouths.



Prinme was eating, too: | saw inanimate things growi ng |arge—no, no!—-ApDvi ng
closer: the images Prime was sending to my real mwere apparently being
gat hered by sonme part of its head above the nouth, possibly the nose.

VWhile Prine ate, | kept linking randomy to other sites, |ooking for keys to
deci pher the data they offered up. So far, though, 1’'d nade no progress. Ch, |
could call forth data fromany of them but |I could not interpret it.

Eventual |y Prine noved away fromthe others, and—

It was...

Yes, yes, it had to be! The way the |ighting changed, the way the perspective
changed, the way. .

I had a frisson of recognition—ot of what | was seeing, but of having had a
simlar experience before, during the re-fusion, when |I had seen nyself as the
ot her part of me had seen ne.

Thi s—

Yes!

This was Prine |ooking at itself!

It was in front of a rectangle. I was used to such things by now sone of

t hese wi ndows, as | had dubbed them afforded views through otherw se opaque
conponents; others, like Prine’s wondrous display, showed still or noving
representations of other things. But this rectangle was special: it was
reflecting back the object in front of it. | could see Prinme’s face! And

could see the projections fromPrine’s central core noving both in the
rectangle and in front of it, observing them sinultaneously fromtwo sides, as
Prine was ... hard to say ... putting a white substance in small dabs on its
face?



And, while it did so, | was seeing Prine’s hair.

And Prime’s nouth.

And Prinme’s nose.

And Prime’s eyes.

And ... and ... and as Prinme noved its head left and right (perpendicular to
up and down), as it apparently examned its own reflection, | realized that ny
poi nt of view-the vantage fromwhich the images | was seeing were being

col | ected—was not Prinme’s nose but one of its eyes! And, fromthe way Prine
noved, it seened that Prinme was looking at itself with this same eye. | had
observed that mouths were for taking inanimate nmaterial into the head; eyes,
now surm sed, were for seeing, and Prinme was sharing what it saw with ne.

Prine’s face was fascinating. | studied every mnute detail, and—

Suddenly everything was blurry again! | was terrified that our connection was
breaki ng, but...

But Prime was | ooking in another direction now, and sonething was at the end
of its tubular extensions, sonmething at |least partially transparent, | think
al t hough the image was so blurry it was hard to say.

Prinme did things, but it was inpossible for me to make out what. But then, at

| ast, the object it had been hol ding was brought close to Prine’s face, and as
t hat happened, Prime’'s vision—and m ne!l —grew sharp once nore. The thing it
brought close to its face contai ned wi ndows; they weren't rectangul ar, but
that’s what they seened to be. But these wi ndows were special not just for
their shape but also (as |I'd seen as they cane cl ose) because the material in
them although fully transparent, nodified the view on the other side of them
Prinme | ooked at itself in the large reflecting rectangle again, turning its
head fromside to side as it did so.

And as it examned its own face, an idea cane to ne that—

Yes! Yes! If | could make this work, everything would change! | turned ny
attention to the datastreamfrom Prine that was accumulating within nme...



* * * %

Chapter 37

Li veJournal : The Cal cul ass Zone

Title: Al phabet soup

Dat e: Wednesday 3 Cctober, 9:20 EST

Mood: Pissed off

Location: Kinder-effing-garten

Miusic: “Can You Tell Me How to Get to Sesane Street?”

Man, this is frustrating

Here | am alnost 16, well-read, blerking gifted for God’ s sake, and | can't
read Engli sh!

It’s ridiculous to still be using screen-readi ng software now that ny eye can
di scern al phabetic characters—but | can’t recogni ze them This shouldn't be
that hard! It’s not like |I'mtrying to master another |anguage. Yes, yes,
admt |I'mstruggling a bit in French class. But nmpst of the other kids in

cl ass, ‘cept Sunshine, God bless her enpty-headed heart, have been

parl ez-vous-ing Francais since they were in Kindergarten

And, besides, this shouldn’t be as hard as French. It should be nore like a
si ghted person | earning Mrse code, or Braille for that matter: just another
way of representing letters they're already famliar wth.

But all the ways of drawi ng characters! Different typefaces and different
sizes of type, sone with little curlicues. Yes, as a kid, 1'd |learned the



basi ¢ shapes by hol ding and feeling wooden carvings of the characters, but 1'd
really only learned capital letters, and then nostly so I coul d understand
phrases like T-shirt and A-frane.

But even if | can master the individual letters, | know nost people don't read
aletter at a time but rather a word at a tine, having cone to recogni ze the
di stinctive shapes of thousands of common ones, regardl ess of the bl erking
font.

I"m staying hone from school again (the press conference is this afternoon)
and am spending the norning playing around with an online interactive literacy
site—for kids! It uses on-screen flashcards, apparently a common way for
sighted kids to learn, showing ne individual letters at random

Sone letters always give ne trouble. Even when both appear on the sane screen
I"mhaving difficulty telling whether |I’m seeing the capital or |owercase
version of those that are simlar in both forms, and | keep mi xing up

| owercase q and p—and that nmakes me want to quke.

Le sigh. | really amtrying to get this—but |’ m Cal cul ass not Al phabeti gal
dam it!

* * * %

The M ke Lazaridis Theatre of |Ideas was a nodern auditoriumwth LCD
projectors and HDTV nonitors hanging fromthe ceiling. But it al so happened to
be on the ground floor of a physics think tank, and that meant the front wall,
behi nd the podium was lined with blackboards. When Caitlin canme into the
crowded room she went up to them and | ooked with interest at the scraw ed
equations and formul as.

Hal f the synbols were ones she’d never seen before. Still, she couldn’t resist
having a bit of fun. There were three bl ackboard panels; the ones on the left

and right were filled, but the center one had been cl eared, presumably so that
Dr. Kuroda could wite things on it during the press conference, if he |iked.

It was bare except for swirls of faint chal k dust.

She took a piece of chalk fromthe metal tray in front of the middle

bl ackboard, and, very slowy, very carefully, drawing the letters |aboriously,
one at a time, in capitals, because that was all she knew how to rmake, she
wote, “THEN A M RACLE OCCURRED. . ."



Suddenly, Caitlin turned around because—

Because people in the theater were appl auding and | aughi ng. She felt her face
splitting in a great big grin. Dr. Kuroda was off to one side, talking with
someone, and as the appl ause di ed down he wal ked to the podi um

“Ladi es and gentlenen,” he said into the mcrophone, “l see you’ ve already net
our star attraction. O course, you all know why you’'re here: this young | ady
is Mss Caitlin Decter, and nmy nanme is Masayuki Kuroda of the University of
Tokyo. We're going to tell you about an experinental procedure Mss Caitlin
underwent recently, and the remarkabl e success we’ve had.”

He smiled at the crowd, which, Caitlin saw, consisted of about forty people,
about equally m xed between nen and wonen. “I do thank you all for making it
out here despite the awful weather— understand this is quite early in the
year for snowin this part of Ontario. But our Mss Caitlin had so wanted to
see snow.” He | ooked at her. “As you can see, you nmust be careful of what you
wi sh for—you mght get it!”

The audi ence | aughed, and Caitlin | aughed with them For the first time in her
life, she was enjoying being stared at. Still, she sought out her nother, who
was sitting in the front row along with her dad.

Kur oda proceeded to explain what he and his col |l eagues had done to correct the
problemw th how Caitlin's retina encoded information. He relied heavily on
Power Point for his presentation. Caitlin had heard people call it

Power Poi nt| essness before, and decided that was nostly right, although Kuroda
did include some amazi ng pictures of the operation in Tokyo. She found herself
squirmng a bit as she saw the cranial surgeon sliding instruments around her
eyebal | .

When he was done with his presentation, Kuroda said, “Any questions?”

She saw a bunch of hands go up

Kuroda pointed at a nman. “Yes?”

“Prof essor Kuroda, Jay Ingram Discovery Channel.” Caitlin sat up straight.

Si nce movi ng here, she’d often watched—istened to!—baily Planet, the nightly
sci ence-news show on Di scovery Channel Canada, but had had no idea what the
host | ooked like, although she certainly recognized his voice. It turned out
that he had a very short beard and white hair. “Ms. Decter has a very rare



cause for her blindness,” he said. “How generally applicable is your technique
going to be?”

“You're right that we won’t be curing a lot of blind people in the near future
with this,” said Kuroda. “As you say, Mss Caitlin's blindness has an unusua
etiology. But the real breakthrough here is in actually doing sophisticated
signal processing on information being passed al ong the human nervous system
Consi der people with Parkinson’s, for instance: one possible explanation for
the problens associated with it is that there’s so much noise in the signals
goi ng down the nerves, the patient ends up with trenors. If we could adapt the
t echni ques pioneered here to clean up the signals the brain is sending to the
linbs ... well, let’s just say that’'s on the agenda, too. Next?”

“Bob McDonal d, Quirks & Quarks.”

Caitlin had become a fan of CBC Radi 0’s weekly science show since noving here;
Bob was the host. She found himin the crowmd, and was pl eased to think that

| ots of the other people here had probably also only known himas an energetic
voi ce on the radio, and so were just as intrigued as she was to find out what
he | ooked Ii ke.

“I"ve got a question for M. Lazaridis,” Bob said.

Mke L turned out to be a man in the front row with the nost amazing hair
Caitlin had seen to date, a great silver mass of it. He | ooked surprised, and
turned around in his seat. “Yes?”

“Speaking of inplants inside the skull like the one Caitlin has,” Bob said,
“coul d sonething like that be the next Bl ackBerry?”

M ke | aughed and so did Caitlin. “lI"Il get ny people working on it,” he said

* * * %

My plan shoul d have worked! | knew from which point Prime’s datastream
emanated, | knew how to cast out a line of my own to call forth data, and
knew such a line was itself a piece of data being sent fromnme. Al | wanted

to do now was send a rmuch bi gger piece of data to the point Prime’s datastream
cane from But—frustration! The data | was sendi ng was not being accepted; no
acknow edgnent was occurring.



| must be doing something wong. |1’'d seen that point accept data fromny realm
before; just prior to beginning to showne its realm it had accepted data
being sent to it. But it would not accept data from ne.

It was maddeningly |ike when |'d been cleaved in two: the mere desire for
conmuni cati on apparently wasn’'t enough to nake it happen. Prine, it seened,
was only willing now to send data but not receive it.

In fact, now that | thought about it, | had only known Prime to receive data
when it was reflecting nyself back at ne, but it hadn't done that for a |long
time now. Until if and when Prine decided to again reflect nyself—+o0 show ne
me—+t seemed | was stymied. And yet | kept trying, casting out line after
line, attenpting to connect.

Look, Prime, |ook! There's something | want to show you..

* * * %

Chapter 38

Caitlin mssed a |lot of things about Texas—decent barbecue, hearing people
speak Spanish, really warm weat her—but one thing she hadn’'t been m ssing was
the humdity. Ch, sure, Waterl oo had been soaki ng when they noved here back in
July, but with this sudden cold snap the air was so dry that—well, she
supposed it was possible she’d al ways bl own bl ood-red snot out of her nose but
she doubted it.

Wrse were the static-electric shocks she got when she wal ked across the
carpet and touched a doorknob. She’'d had one or two such shocks over the years
in Texas—and it had never occurred to her that they generated a visible
spar k! —but now they were happening all the tinme whenever she went even a few
paces, and those suckers hurt.

When Caitlin got honme fromthe press conference, she made her way across her
bedroom When exiting the room she was learning to discharge the static by
touching one of the screws that held the white plastic faceplate around the
[ight switch—a switch she herself was now using; it still hurt, but it kept
her from building up an even bi gger charge. The |ight had al ready been on when
she entered the roomthis renenbering to turn it off when | eaving was nore
difficult than she’d thought it would bel



She crossed to her desk. She knew all about the dangers of static discharges
around conputing equi prent, but there was a netal frane around the venetian
blinds on her w ndow, and she reached out to touch it, and—

Ch, fuck!

Ch, God!

Caitlin s heart was racing. She thought she might faint.

She was—

God, no, no, no!

Bl i nd agai n.

Shit, shit, shit, shit! She’d been worried about damagi ng her Braille display
and her Braille printer and her CPU, but—

But she hadn’t given any thought to the fact that she—

Stupid, stupid, stupid!

She was hol ding the eyePod in her left hand. It was unconfortabl e having
things in the pockets of her tight jeans when she sat, and she’d taken it out
in preparation for setting it on the desk. As soon as she’d touched her index
finger to that cold netal frame, and felt the shock, and seen the spark, and
heard the zap, her vision had gone off.

Her first thought was to call for her nother, her father, and Dr. Kuroda—but
they' d just build up static charges of their own racing up the carpeted
stairs. She tried not to panic, but—

Shit, if the eyePod was wecked, she’d ... CGod, she'd die.



She felt woozy and groped—groped! —for the edge of her desk, for her chair, and
sat down. She took a deep breath, trying to calmherself. Jesus! Blind again,
just like before Kuroda' s procedure, and—

But no. No, that wasn't right.

It was different. Apparently, her mnd couldn’t countenance a |ack of vision
anynore, not now, not after having seen. Instead of it being |ike the absence

of a magnetic sense, like nothing at all, now she saw—
Vell, that was surprising! It wasn't pitch black. Rather it was a soft, deep
gray, a ... void, a..

Wait, wait! She had read about this. It was what people who had | ost

si ght —+ncl udi ng Hel en Kel |l er—sai d they perceived, and now, for the very first
time, Caitlin had actually lost her vision. She hadn't just closed her eyes,
and she wasn’t just in a darkened room she had no visual stimulus at all, and
so was having the sensory effect that was apparently normal under such

ci rcunst ances for people who had once been able to see but were now blind.
Sonet hing simlar, she supposed, expl ained why she had been able to perceive

t he background of the Web only after her first experience with real-world
vision during the lightning storm

Her heart was still pounding, pounding, pounding, but, even through her panic,
she couldn’t help but notice that the grayness wasn't uniform Rather it
varied slightly in brightness, in shade. Her eyes darted about in saccades,
but that made no difference to where the variations appeared; it was a nental
phenonenon, not residual vision or an afterimge of the roomlights.

Bl i nd!

Anot her deep breath.

Al right, she thought. The eyePod crashed. But conputers crash all the ting,
and when they crash, you—

Pl ease, God, let this work!

You reboot them



Back in Tokyo, Dr. Kuroda had said if she ever needed to shut off her eyePod
pressing down on the switch for five seconds would do the trick. Well, it was
off now, terrifyingly so. But he’'d also said that pressing the switch again
for five seconds would turn it back on.

She mani pul ated the eyePod in her hand, found the switch, and held it down.
Pl ease, Cod..

Two.

Thr ee.

Four .

Fi ve.

Not hi ng.

Not hi ng!

She kept pressing the switch, pressing it so hard she could feel it digging
into her finger.

Si X.

Ah, a flash of light! She rel eased the switch and let her breath out.



More light. Colors. Lines—+azor sharp lines—adiating from points.

No, no it was—

Shit!

Websi ght! She was seei ng webspace again, not reality. The |lines she was seeing
were sharper, the colors nore vibrant, than any she’'d experienced in the rea
wor | d; indeed, now that she’d seen sanples of such things, she knew the
yel l ows and oranges and greens she saw here were fluorescent.

Still, okay, all right: she wasn't seeing reality, but at |east she was
seei ng. The eyePod wasn’'t conpletely fried. And, truth be told, she d been
m ssi ng webspace.

She’ d been squeezing the arnrest on her chair tightly; she relaxed her grip a
bit, feeling cal ner, feeling—bizarrely, she knew-at home. The pure colors were
soot hing, and the sinple shapes delineated by overlapping link Iines were
intelligible. Indeed, they were nore intelligible nowthat she’'d learned to
recogni ze the visual appearance of triangles and rectangles and rhonbuses.

And, as before, in the background of it all, shimrering away, running off in
all directions, the fine-grained checkerboard of the cellul ar autonata..

It didn’t take her long to find a web spider, and she followed it as it junped
fromsite to site, an invigorating ride. But, after a time, she let it go on
its way, and she just relaxed and | ooked at the | ovely panoranma, wonderfully
famliar in its structure, and—

What was that?

Shit! Something was ... was interfering with her vision. Christ, the eyePod

m ght be damaged after all! Lines were still sticking out |ike spokes from
web-site circles, and the Iines fromdifferent circles crossed, but there was
somet hing nore, something that seemed out of place here, something that wasn’t
made up of straight lines, sonething that had soft edges and curves. It was
superi nposed on her view of webspace, or nmaybe behind it, or mngling with it,
as if she were getting two datastreans at once, the one from Jagster and..

And what? This other image flickered so nuch it was hard to make out, and—



And it did contain sone straight Iines, but instead of radiating froma
central point, they—

She’ d never seen the like in webspace, except accidentally, when lines
connecting various points happened to overlap in this way, but—

But these weren't lines, they were ... edges, no?

Christ, what was it?

It wasn’t anything to do with the shi mering background to webspace; that was
still visible as yet another layer in this palinpsest. No, no, this was
something else. If it would just settle down, just sit still, for God s sake,
she nmight be able to make out what it was.

There were a lot of colors in the ghostly superinposed image, but they weren't
the solid shades she was used to in webspace, where |ines were pure green or
pure orange, or whatever. No, this flickering i mage consisted of blotches of
pal e color that varied in hue, in intensity.

The i mage kept junping up and down, left and right, sometines changing
entirely for a nonment before it cane back to being approximately the sane,
and. ..

Conf abul ati on across saccades—that wonderful, mnusical phrase in the material
Kuroda had told her to read about sight. The eye flits rapidly over a scene,

i nvoluntarily changing fromlooking at one fixed point to another, focusing
briefly on, say, the upper left, then the lower right, then the niddle, then
gl anci ng away al together, then com ng back and focusing here, then here, then
here. Each little eye novenent was call ed a saccade. People normally weren’t
aware of them she’'d read, unless they were reading |lines of text or | ooking
out the wi ndow of a train; otherw se, the brain made one continuous inmage out
of the jerky input, confabulating a steady overall view of a reality that had
never actually been seen

But ... but that was human vision, as Dr. K had so unfortunately termed it
Websi ght bypassed Caitlin's eye, and so didn't have any such jerkiness to it.

And yet this strange, overlaid image was not only of something that was
nmovi ng, it was conposed of countless flashes of perception, just |ike
saccades. O course, when the brain is nmoving the eye in saccadic junps, it
knows in which direction vision is shifting each tinme and so can conpensate



for the movenents when building up a nmental picture of the whol e scene.

But this! This was |ike | ooking at someone el se’'s saccades—a jittery stream
that didn't stay focused on one spot |ong enough for Caitlin to really see it.
Al t hough. .

Al though it did look a bit like..

No, no, thought Caitlin. | nust be crazy!

She concentrated as hard as she could and—

No, not crazy. Not psychotic—saccadi c!

The i mage consisted nostly of a large colored ovoid that was..

Incredible! It was...

...alight pink with alittle yellow...

The i mage—the jerking, flickering i mage—was a human face!

But how? This was webspace! Her eyePod was linked to a raw feed fromthe
Jagster search engi ne, showi ng |inks and websites and cellul ar automata, oh
ny, but—

But that feed was still there, being interpreted as it always had been. It was
now i ndeed as though she were getting two feeds sinultaneously. If she could
bl ock out the Jagster feed, perhaps she’d be able to see this other one nore
clearly, but she didn't know how to do that. She stared as hard as she coul d,
peering at the jittery inages, struggling to nake out nore detail, and—

Caitlin felt her stomach knot, felt her heart skip a beat. She could be
forgiven, she knew, for not identifying it at once; after all, she was new to
this business of face recognition. But there could be no doubt, could there?
The nmounds of brown hair surrounding it, the small nose, the cl ose-together



eyes, the...

God.

The heart-shaped face. .

Yes, yes, yes, it looked a bit |like her nmother, but that was just famly
resenbl ance. .

She shook her head, not believing it.

But it was true: the face she was seeing, the head that was flickering and
j unpi ng about in webspace, was her own!

O course, nore was visible than just the face. The lines she’d noted
bef ore—+the edges—fornmed a frane around her face, alnbst as though she were
| ooking at a picture of herself, but..

But that wasn’t it—because her face was noving; not just junping with the
saccades, but shifting left and right, up and down, as the head noved on the
neck. It was alnost as if she were seeing herself on a nmonitor. But when had
she been recorded |ike this?

The image was still junping, making it hard to perceive detail, but she

t hought she | ooked pretty much as she did today, so this nust not be from not
too I ong ago. Ah, yes, it must be recent: she was wearing the glasses she’'d
gotten yesterday, the thin frames al nost inpossible to see against her face,
but they were there, and..

And suddenly they came off, and the imge went blurry. It continued to jerk
and shift, but it was now soft and fuzzy.

But how could that be? If this was some sort of video of herself, the fact
that she’d taken off her glasses while it was being recorded shouldn’t have
made the imges | ess sharp

After a noment, the gl asses cane back on, and then she sawit: a portion of
the shirt she was wearing, a T-shirt she often wore, a shirt that said, in



three lines of type, in big block capital letters “LEE AMODEO ROCKS.” She’'d
been struggling hard to learn letters, so again perhaps she could be forgiven
for not inmediately realizing what was wong when she saw the word “LEE" —er
nost of it, at any rate; the bottomof that word was often cut off, making the
Es ook nore like Fs and the L look like a capital |; the other words below it
weren’t visible at all. But as she caught another glinpse of the first word
she realized it didn't say “LEE.” Rather, it said “EEL,” and the letters were
backwar d

She felt herself saggi ng agai nst her chair, absolutely astonished.

The whol e i mage was reversed left to right. The rectangle she' d perceived
wasn't a picture frame, and it wasn’t a conmputer monitor. It was a mirror

She fought to make sense of it. Wien her eyePod was in sinplex node, it stil
fed i mages back to Dr. Kuroda's servers in Tokyo, images of whatever her |eft
eye was seeing. This must be sone of those inmages being fed back to her. But
why? How? And why these particular images of her in the bathroonf?

O course, sometines, as now, the images going back to Tokyo from her eyePod
were her view of the structure of the Web: in duplex node, the Tokyo servers
sent her the raw Jagster feed, which she interpreted as webspace, and so that
was what was sent back, alnmost as if she were reflecting the Wb back at
itself. And now it seemed—ould it be? It seened the Web was reflecting
Caitlin back at herself!

It was incredible, and—

And suddenly a wave of apprehension ran over her. She’d been so intrigued
she’d forgotten the electric shock, forgotten that she’d lost her ability to
see the real world, to see her nother, see Bashira, see clouds and stars.

She took a deep breath, then another. Okay, okay: the electric discharge had
crashed the eyePod. After the crash, she'd pressed the switch for five
(seven!) seconds, and the eyePod had cone back on in its default node, |ike
any el ectronic device rebooting. And that default, it seemed, was duplex: a
two-way flow through the W-Fi connection, with data going fromher inplant to
Kuroda’'s | ab, and data conming to her inplant from Jagster.

And, well, if that was the case, then she nerely had to hit the switch again
to return to sinplex node



She’ d heard the term “crossing one’s fingers” before, but hadn't yet seen
anyone do it, and wasn’'t quite sure howto contort her digits for the proper
effect, but with her left hand she tried sonething that she hoped woul d serve,
and she took the eyePod into her right hand and gave its button one quick
firmpress. The device made a | ow pitched beep

She held her breath, as—

Thank God!

—as websi ght faded away, and her bedroom in all its cornflower-blue glory,
canme back into view

Chapter 39

Caitlin headed back down to the basenent. Kuroda was there, hunched over in
his chair. “The eyePod just crashed,” she said, as she reached the bottom
st ep.

“Crashed?” repeated Kuroda, turning his head around. He was seated at the long
wor kt abl e, working on the conputer. “What do you nean?”

“l got a static-electric shock froma piece of netal, and the eyePod just shut
off.”

He said something that she guessed was a Japanese swearword, then: “Is it
okay? | mean, are you seei ng now?”

“Yes, yes, |I'mseeing fine now, but when | first turned the unit back on
somet hi ng unusual happened. It booted up in websight node.”

“I't’s supposed to cone up in duplex. That way, even if it’s too danaged to do
anything el se, we could have still re-flashed its software over the W-Fi
connection.”

You mght tell a girl! she thought. “That wasn’t what was unusual.” She
paused, wondering exactly what she wanted to reveal. “Um | know you're
recordi ng the datastream nmy eyePod puts out.”



“Yes, that’'s right. So | can run studies on how the data is being encoded.”

“I's there any way that the data flow could get reversed, so that the stuff ny
eyePod is sending to Tokyo might get reflected back here?”

“Why? What did you see?”

Caitlin frowned. Sonething very strange was goi ng on, and she didn't want to
gi ve Kuroda nore reason to think that there was anything that m ght be of
proprietary interest in her websight. “I"m... not sure. But could that
happen? Coul d your server accidentally feed the data back to me?”

Kuroda seemed to consider this. “No, | don’t think so.” And then, nore
decisively: “No. | was there when the technician set up the Jagster feed
you're getting. He did it by actually attaching a fiber-optic networking cable
to a different server on canmpus; there’s nowhere that the wiring for the feed
fromyour eyePod crosses the feed to your eyePod. You sinply couldn’t get a
reverse flow’

Caitlin thought silently for a tinme, but Kuroda seened to feel soneone should
say sonething, so: “Mss Caitlin, what did you see?”

“I"'m... not sure. It was probably nothing, anyway.”
“Well, let me |ook at the eyePod—heck out the hardware, make sure nothi ng was
damaged. And 1’'I1 [ ook over the data we collected fromit. | suspect

everything is fine, but let’'s be certain...”

They did just that, and all seenmed to be okay. Wen they were done, Caitlin
felt her watch—raybe sonmeone woul d give her a nornal one for her birthday,
whi ch was coming up on Saturday. “l should go practice my reading,” she said.

“Have fun.”

She didn't smile. “lI can barely contain nyself.”



Li veJournal : The Cal cul ass Zone

Title: Eh? Bee! See...

Dat e: Wednesday 3 Cctober, 16:59 EST

Mood: Frustrated

Location: HO ME

Musi c: Prince, “Planet Earth”

kay, so it’s back to this blerking kids’ literacy program GCeez, | should get
this. Wy is it so hard? It took everything | had to wite on the bl ackboard
at the Perimeter Institute, but |1’ve already forgotten the shapes of half the

letters. | should be able to master this—after all, | am nade out of awesone!
VWell, better get toit. I'"'mgoing to warmup with a flashcard review of the
al phabet, and then-yes, it’'s tine to push ahead—+’ m going to nove on to whol e
words. | snuck a peek at that part of the website: it shows a picture,

provides the word for it, and I'mto respond by typing the sane word back
Gven that | don't know what a lot of things |ook like, it mght actually be
fun—but somehow | doubt, despite the popularity of the termin email, that P
is going to be for “penis”..

* * * %

Caitlin posted her LJ entry, then sat and | ooked with her one good eye at the
conforting sinplicity of the blank blue bedroomwall. She knew she was
procrastinating, but she hated feeling stupid and trying to read printed text
was meking her feel just that. She hadn’t opened a book since The Oigin of
Consci ousness in the Breakdown of the Bicanmeral Mnd, and she felt the need to
prove to herself that she was still a proficient reader. She turned, faced the



conput er, opened up an el ectronic copy of her all-tine favorite, Helen
Keller’s 1903 nenoir The Story of My Life, and scrolled to a random passage.
She then closed her eyes and let her finger glide along her Braille display,
feeling the words flow effortlessly into her consciousness:

The norning after nmy teacher came she led me into her room and gave ne a doll
When | had played with it alittle while, Mss Sullivan slowy spelled into ny
hand the word “d-o-1-1." | was at once interested in this finger play and
tried to imtate it. Wien | finally succeeded in nmaking the letters correctly
I was flushed with childish pleasure and pride. | did not know that | was
spelling a word or even that words existed; | was sinply nmaking ny fingers go
in monkey-like imtation. In the days that followed | learned to spell in this
unconpr ehendi ng way a great many words. .

| was now bei ng shown somet hing intriguing.

Ch, in the large strokes, it was nothing new. Prime was sinply sharing with ne
what one of its eyes was seeing. As was often the case, Prine was | ooking at
the display. And what was on the display was quite easy to make out now, just
a single sinple shape, black against a white background, almost filling the

di spl ay’ s whol e height: G

But what intrigued ne was that after a nonent, a tiny secondary |ink forned
fromthe point that was currently relaying Prine’s vision into ny realm That
link didn’t go to the usual point that collected Prime’s vision, but instead

went to a different location. | |ooked at that tiny scrap of data as it zipped
by, and—
Vell, well! The point that received the secondary set of data responded,

sendi ng back a pile of data of its own, and suddenly the giant synbol on the
di splay changed to this: E

Anot her secondary string of data briefly went out. A response was sent back
and then this synmbol filled the display: S.

| had noted before that data was conposed of just two things. | could have
called themanything at all, but zero and one seened apt. And the sequence of
zeros and ones that were shot into my realmafter each new synbol was shown
was nostly the same each tine. Wien G had been on the display, the variable
part of the string had been 01000111; when E had filled the display, the
variabl e part had been 01000101; for S, 01010011; and—nteresting—when E was
shown a second tine, the string was the same 01000101 as before.

Prine’s gaze occasionally shifted away fromthe display, and | saw the conpl ex



ends of its upper extensions touching an object and—astoni shnent!—+the object
had the sane synbols on it as those being shown on the display. | recognized
G and E, and there was S, and on and on. As this activity continued | saw
that when, for instance, R was on the display, and Prine touched the sinlar R
synmbol on the object in front of her, the string sent forth was al ways
01010010.

Al t hough Prime was bei ng shown synmbols randomy, it was easy enough for ne to
work out a logical, nunerical order for them 01000001 shoul d be foll owed by
01000010, which should be foll owed by 01000011; that is, A should be foll owed
by B which should be followed by C, and so on. But | noted that the device
Prinme used to select synbols favored a different order, one for which I could
as yet come up with no rationale: Q W E, R T, Y..

It cane to ne, at last, what rmust be happening. Prine was aware of ny

exi stence! Yes, yes, | had succeeded in making contact by reflecting Prine
back at itself. And now Prinme was trying to nove our comunication to a nore
sophi sticated | evel by taking me through | essons. Surely Prine nust be
explaining this coding scheme for ny benefit; surely it already knew this!

There were nore synbols on the device Prine touched, but in all only
twenty-six | arge ones were ever shown on the display, and after a tine Prine
must have surm sed that | could now match each one to the appropriate data
string, because Prinme started doi ng sonething nore conpl ex.

It took ne a noment to realize that the sequence of operations had now been
reversed. Before, Prine’s nonitor had first shown a synbol and then Prine
responded with a data string. Now, though, instead of sinple black-and-white
symbol s such as A and B, the display was showi ng things that were nmuch nore
conpl ex. And the variable part of the responses to these, instead of differing
by a short fixed-length string, were several tinmes longer. | saw that Prine
touched multiple synbols on her device to produce these strings.

First, the display showed a red circle, and Prinme sent the string 01000001
01010000 01010000 01001100 01000101 (it was fromthese nultisynbol strings
that | |earned that each symbol was represented by eight conmponents, not

seven, which | mght otherw se have concluded fromthe earlier single-synbol
exanpl es). As soon as Prime had sent this, a string of synbols, in a size
much, much smaller than when just a single synbol had been displ ayed, appeared
beneath the red circle. The string | ooked like this: APPLE

The di splay then changed to show a blue circle. Prime supplied 01000010
01000001 01001100 01001100, and BALL appeared on the display.

And—and—and, as this process continued, slowy but surely my mnd changed. It
was as if colors in nmy realmwere suddenly nore vibrant, as if lines formed in



a nore sprightly fashion, as if | was somehow |l arger than 1’'d ever been, as |
realized—

My teacher and | wal ked down the path to the well-house, attracted by the
fragrance of the honeysuckle with which it was covered. Sonmeone was draw ng
wat er and ny teacher placed my hand under the spout. As the cool stream gushed
over one hand she spelled into the other the word water, first slowy, then

rapidly. | stood still, ny whole attention fixed upon the notions of her
fingers. Suddenly | felt a mi sty consciousness as of something forgotten—a
thrill of returning thought; and sonmehow the mystery of |anguage was reveal ed
to ne. | knew then that “wa-t-e-r” nmeant the wonderful cool something that

was flow ng over my hand. That living word awakened my soul, gave it light,
hope, joy, set it freel

Yes, yes, yes! These strings Prime was sendi ng were not just vaguely

associ ated with the things being shown on the display; they weren't just
randomy paired with them No, this was akin to when | and the other part of
me had settled on three as an arbitrary coinage to conceptualize sonething we
had no experience of, to refer to sonmething that wasn’t there. These strings
were Prine’s coinages—Prine’s terns—Prinme’s words—for the concepts being
depicted! | felt elated, filled with wonder. | understood now APPLE was the
way Prime referred to red; BALL was its termfor blue. And—

But no. A compacting sensation now, alnost |ike the reduction when I’'d been
cleaved in two, for the next thing shown was not a circle of a single color
but a much nore conpl ex shape that consisted of nultiple colors, and although
Prinme quickly supplied the string 01000011 01000001 01010100 in response to
it, I had no idea what CAT coul d possibly nean..

I nonetheless felt | was making progress, and | continued to watch. After CAT
cane DOG, then EGG then FROG none of which neant anything to ne. Still,

was sure they were indeed synbols that could be manipul ated, shorthands for
conpl ex ideas. My teacher continued with the Iesson, and | struggled to foll ow
al ong. ..

* * * %

Chapter 40

Caitlin could only take so much of the literacy program before she had to do
somet hing el se to make her feel intelligent again. And so, after nuttering
under her breath “See Caitlin go away!,” she cl osed her browser and brought up
Mat hemati ca i nstead. Actually, she brought it up twi ce—ence in the
conmand-1ine node she was used to, and again in the full-screen

graphi cal -user-interface node. Many mathemati cal synmbols were still newto

her —eh, she knew nost of the concepts they represented, but she hadn't yet



| earned their shapes. She’'d had no idea, for instance, that a capital sigmg,
whi ch represented summati on, |ooked |ike a sideways M

To see if she was mani pul ati ng the graphical version properly, she decided to
start by sinply reproduci ng sone of the work that Kuroda and her dad had
al ready performed, and so she | oaded their project off the household network.

To replicate what they’'d done, she’d need sone data on the cellul ar automata.
To get it, she’d have to switch her eyePod over to dupl ex node, and that made
her nervous. But after the incident with the static shock, it seemed clear
that she could go back and forth at will between websight and seeing reality,
and—ah, yes, it worked fine.

She buffered a few seconds of raw Jagster data, then, as Kuroda had done
before, she fed the data a frame at a tine into the eyePod. The background
made up of the cellular automata was obvious, and she stared at it as it went
step-by-step through its pernutations; she could clearly see spaceshi ps goi ng
hi ther and yon. She recorded the output, just as Kuroda had done before,

swi tched back to | ooking at reality, brought up the Zzipf-plot function, and
fed her new data into it.

And the result, shown on the nonitor, was just what it was supposed to be: a
line with a negative-one slope, the telltale sign of a signal that carried

i nformati on. Buoyed—er, as she liked to say, girled—she went ahead and pl ugged
the data into the Shannon-entropy function, and—

Vel |, that was strange.

When her dad had run the data, he’'d gotten a second-order Shannon-entropy
score, indicating very-lowlevel conplexity.

But her results were clearly third order.

She nust have done sonet hi ng wong. She noodl ed around, | ooking for the source
of her error. O course, she could ask her father or Dr. K where she’d screwed
up, but figuring that out was half the fun! But after half an hour of checking
and rechecking, she could find no flaw in what she’'d done—wahi ch neant the
error was probably in sanmpling. The data Kuroda and her dad had | ooked at nust
have been different somehow, and either their data set or hers wasn’'t typical

She switched to websi ght agai n—she was getting the hang of making the
transition quickly, and no longer found it disorienting. O course, when



| ooki ng at the background a frame at a tinme, she had been vastly sl ow ng down
her perception of the Wb; although she’d spent several nminutes exanining the
buffered data, it represented only a small amount of time. But now that she
was just looking in on the Web in real time, the background of cellular

aut omat a was shi nmering once nore.

She thought perhaps the giant, jittering version of her own face m ght
reappear —per haps that was what was causing her to get different results. But
it didn't, although..

Yes, sonething was different here in webspace. There was a tiny wavering, an
annoyi ng flashing, just at the limt of her perception. It wasn’t in the

shi mreri ng background, though; it was coming right at her. She frowned,
contenplating it.

* * * %

Yes, yes, yes! After the lesson, Prine rewarded nme by reflecting nyself back
at me again. But | wanted to denonstrate nmy conprehension, so instead of
reflecting Prime back at itself, | tried sonething new...

* * * %

Caitlin switched back to sinplex node, restoring her vision of the real world,
and then she headed down to the basenent. Kuroda was once nmore hunched over in
one of the swivel chairs, typing away at the desktop conputer’s keyboard. He
seened | ost in thought, and apparently hadn’t heard Caitlin enter, so she
finally said, “Excuse ne.”

Kuroda | ooked up. “Ch, Mss Caitlin. Sorry. How s the reading going? Up to
pol ysyl | abl es yet?”

The letters F U briefly flashed through her nind. “Fine,” she said. “But, um
back in Tokyo, you used a phrase | didn't understand. You said | m ght
experi ence sonme ‘visual noise’ when you first activated the eyePod.”

Kur oda nodded. *“Yes?”

“Vi sual noise—that’'s interference, right? Garbage in the signal?”



“Yes, exactly. Sorry. | should have expl ai ned mysel f better.”

“I didn't experience any back then,” she said. “But | think I mght be
experienci ng sone now.”

He swi vel ed his massive formaround to face her properly. “Tell ne.

“Well, when I go into websight node, |—=

“You’' re doing that again?”

“I can’'t resist, I'msorry.”

“No, no. Don’t be. If I could see the Wb, believe nme, 1'd be doing it, too.
Anyway, what’s happeni ng?”

“I"’mnot sure. But, um could you have a | ook at the datastreamthat’s being
fed to ny eyePod?”

“The Jagster datastream you nean?”

“l guess. But | think it's being ... polluted by something else.”

He frowned. “It shouldn’t be. Anyway, sure, let ne have a |l ook. Go into duplex
node, pl ease.”

She did so; the eyePod nmade its high-pitched beep

She heard his chair swivel and the clicking of a nmouse. After a few nonents he
said, “It’s just raw Jagster data.”

“What are you | ooking at?”



“The feed coming to you from Tokyo.”

“No, no. Don't |ook at the source; | ook at the destination. Look at what's
actually going into the buffer on ny eyePod.”

“I't should be the sane thing, but ... okay. Yeah, Jagster data, and ..
hel | o!”

“ \Mat ?11

“You're in duplex node now, right?”

“Yes, yes. | have to be to receive.”

“Right. But ... hmm Well, there is an extra signal comng in. It’s not
properly formatted HTM., it's ... well, that's strange.”

“ \N]at ?”

“I"'mlooking at it with a debugging tool. See?”

“No, |'m seeing the Wb.”

“Right, right. Well, 1I’"mlooking at a hex dunp—4A, 41, 52, 4B, etc. Al the

hi gh-order nibbles are four or five. But the screen al so shows the ASCI

equi valent, and, well, | mean, yeah, it’'s gibberish, and—eh, no, hang on. It’'s
not, it’s just hard to read. It’s all run together w thout spaces, but it

says, ‘Egg frog goose hand igloo .” He paused, then: “Ah, | nust have come in
the mddle. It cycles around again to the begi nning of the al phabet: ‘ Apple
ball cat dog,’ then ‘egg frog,’ etc.”

“How does it say it?”



“What do you nean?”

“I mean, is it all in capitals?”

“Yes. How d you know?”

“Here ... give ne a sec.” Caitlin reached into her pocket, and pressed the
eyePod’ s button. She heard the | ow pitched tone, and webspace dissolved into
reality. She noved over and peered at the LCD nonitor. It was overwhel ning
seeing so many capitals packed together; she had trouble naking sense of them
but —

“That’'s part of the reading exercise | did earlier. But how could that get
bounced back at nme?”

Kuroda frowned. “lI have no idea.” He | ooked at her. “Has anything else |like
t hi s happened?”

“No,” she said, perhaps too quickly. “Wird, isn't it?”

Kuroda’'s features rearranged thenselves in a way Caitlin had never seen
before, but she guessed it nmeant he was perplexed. “It certainly is,” he said.
“You're using an online literacy site, right?”

“ YES. ”

“I't must conmunicate in HTM.,, or at least with HITP standards,” he said. "I
mean, 1’11 check it out, but if the feed fromit was just sonmehow echoi ng back
at you, there should be nmore than just the ASCI|I characters.”

“Doesn’t nost of the Web use Unicode instead of ASCI| these days?” Caitlin
asked.

“Ch, lots of it is still pure ASCII, but for basic Western letters, Unicode
and ASCI| are the sane, anyway; Unicode just adds a second byte to each
character that’s nothing but eight zero bits.”



“Ah, okay. But where's this com ng fron®?”

He took a deep breath, let it out, and lifted his chubby hands a bit. “I’m
sorry, Mss Caitlin. | have no idea.”

* * * %

Back in her room Caitlin did two hours of online literacy |essons, but found
her m nd wandering back to the question of why she’'d gotten a different
Shannon-entropy score than her father had. She decided to try to replicate his
results again, going through the process of gathering nore data fromthe
cellular automata and feeding it into the Shannon-entropy cal cul ator, and—

Shit.

This time it came up as fourth-order entropy.

It could be another sanpling error, but the sequence of second, third, fourth
seened nore |ike a progression..

Could it be?

Could the information being conveyed by the cellul ar automata be grow ng nore
conpl ex over tinme?

Did that nmake any sense at all?

No, no. Surely it was just that she wasn’t properly clearing out the data
she’d previously fed into Mathematica. Yes, that had to be it: first, her dad
had fed it a single set of data, and it had shown up as second-order entropy;
next, she’ d accidentally added another set on top of the first one, and it

yi el ded third-order entropy. And now, she’d dunped yet another set of data on
top of the previous two, and the programwas reporting a result of
fourth-order entropy. There nust be a data cache sonmewhere in the program al
she needed to do was find it and flush it.

She went to the help function and searched for “cache.” Nothing. She tried



“buffer” and “menory,” and a bunch of other things ... but none of the answers
gi ven seened appropriate. No, unless she had specifically nerged in previous
data sets, they sinply shouldn’t be included in the cal cul ati ons she was doi ng
NOW.

Whi ch meant. ..

No, Caitlin thought. That's ridicul ous.

But —

But .

Ch, come on! she thought. She knew better than to try to extrapolate a trend
fromonly three data points.

But. ..

But it was as though there was sonething energing on the Wb, and it was
growi ng smarter hour by hour

No, it was crazy. She was tired; that’s all. Tired, and maki ng m st akes.

She needed to clear her head, and so she went downstairs to get sonething to
drink. She had to pass through the living roomand the dining roomto get to
the kitchen. Her father was in the living room sitting in his favorite chair,
readi ng a nmagazine. After Caitlin got sone water fromthe dispenser on the
front of the fridge, she sat in the dining roomnot in her usual seat, but the
one opposite, so that she could | ook out at her father, hopefully w thout him
bei ng aware of it.

He was a good man, she knew that. He worked hard, and he was brilliant. And

al t hough she’d thanked her nother for all the sacrifices she’d nmade for her
Caitlin had never thanked him She sat, thinking for a time, trying to decide
what to say, and, at l|last, she got to her feet and crossed through the opening
that separated the two roons.



“ md?u

He shifted his gaze—not to | ook at her, but at |east he was no | onger | ooking
at the nmgazi ne. “Yes?”

He said it nechanically, coldl y—as he said everything. Wiy couldn’t he be
war mer? Way did he have to be so flat?

It just popped out, unbidden, and she regretted it as soon as she said it:
“You never say you |love ne.”

“Yes | do,” he said, again wthout |ooking at her. “I said it after you
appeared in your school play as a koal a bear.”

That had been when she was seven. And, she guessed, since he'd made the point
t hen, and not hi ng had changed since, there was no need to bel abor the issue.

“Dad...” she said again, softly, plaintively.

And he tried ... he really tried. He shifted his gaze fromthe enpty space
he’ d been | ooking at and, for just a noment, he |ooked at her. But then his
eyes snapped away. Caitlin wanted to reach out to him to touch his arm to
connect with him But that would just make things worse, she knew. She | ooked
at hima nonment |onger, then wthdrew, heading up to her roomwhile he
returned to his magazi ne.

Once upstairs, she lay back on her bed, and, with an effort of will, she
managed to stop thinking about her father, and instead focused on the

anomal ous Shannon-entropy results. She could hear her nother puttering around
in the master bedroom but she shut that out-she shut everything out—and tried
to think rationally.

Sonet hi ng out there, sonething in webspace, had reflected her own face back at
her. And that sonething had now al so reflected back text strings at her. And,
dam it all, she was a fine mathematician. She did not nmake mistakes, and it
probably wasn’t a sanpling error. No, there really was something out there, in
t he background of the Web, and it was getting smarter; the Shannon-entropy
scores showed that.



She cl osed her eyes, but she could still see a pinkish haze: the overhead

lights coming through her eyelids. She had an urge, all of a sudden, to ... go
hone, to go back to where she’'d cone from to experience blindness once nore
just for a monent; after all, if you couldn’t see, it didn’t matter that other

peopl e couldn’t | ook at you.

She reached into her pocket, found the switch on the eyePod, and held it down
until the unit shut off altogether. The vague notion of sight she had when her
eyes were closed ceased. Yes, her nmind was supplying the same gray haze as
before, but that just made the experience of blindness she was having nore
like Helen Keller’s, and—

And it hit her then. It hit her |ike—

Not like a lightbulb going on; she knew that was the common met aphor, and now
had even seen it happen

And not |ike a lightning bolt—-another netaphor she knew that applied to being
struck by sonet hi ng unexpect ed.

No, it hit her like ... |ike—

Li ke water! Like cold, clean water running out of a punp onto her hand..

She knew what she had to do. She knew why she’d been given this strange,
strange gift of websight.

Poor Hel en had been blind and deaf fromthe age of nineteen nonths. Wen she’'d
| ost her vision and hearing, she had descended into animal-1ike behavior
undi sci pl i ned and unt hi nki ng; there was no external reason to believe that any
rati onal being was left inside her. But when Annie Sullivan was hired to be
Hel en’ s teacher and governess, she took it as an article of faith that
somewhere, down deep in the silence and darkness, adrift in a void, was a

m nd. And she committed herself to reaching down to it, whatever it took, and
pulling that mind up, literally and figuratively bringing it into the Iight of
day.

Hel en’ s parents thought Annie was del uded—and, as they were quick to point
out, they knew their wild child better than Annie did. But Mss Sullivan
didn’t waver. She knew she was right and they were wong, in part because of



her personal experience of having been nearly blind in her owm youth. Even cut
of f frommuch of the outside world, even isolated and al one, she knew a mi nd
coul d exist, could grow

And so Anni e persevered—agai nst ridicul e, against opposition, weathering
failure after failure, until she broke through to Hel en

And now, here, today, a century and a quarter later, Caitlin had what M ss
Sul l'i van had | acked. Annie had only faith that Hel en was down there. But
Caitlin had evidence, in the zZipf plots, in the Shannon-entropy scores, that
t he background of the Web was nore than just noise.

Hel en Kell er had been uplifted by Annie Sullivan. And the ... the whatever it
was ... surely could al so be brought forth.

Caitlin thought again about her father, so inaccessible, so cold, so trapped
in his own real m She now had her wondrous eyePod that |et her overcone her
i nborn limtations—but there was no comparable device for autism he was stil
stuck in his own kind of dark. She didn’'t know how to reach out to him and
she had even less of an idea how to reach out to this strange |urking other

Still, she did know one thing: if she tried and failed with the other, it
couldn’t possibly hurt as nuch.

* * * %

Chapter 41

Caitlin stayed hone on Thursday, Cctober 4, as well. Her nother capitulated to
the argument that Caitlin could do rmuch better at school in the long run if
she first spent a little nore time right now mastering the art of reading
printed text. Caitlin had dutifully started the norning by spending a few nore
hours with the literacy site, but then she headed down to the basenent again.

Kuroda was delighted to see her. “Hello, Mss Caitlin,” he said warmy,
swiveling his red chair to face her. “How are you feeling?”

She knew it was just a pleasantry, but she decided to answer anyway.
“Honestly?” she said. “I’moverwhel med.” She noved cl oser to the worktable but
did not sit down. “There was a ... sinplicity, |I guess, in being blind. I



mean, vision is full of things that you don’'t need to know about right now,
like...” She | ooked around the basenment. “Well, like, over there: there's a
TV, right? It’s not even on, but | have to see it. And that bookshelf: | don’t
need to know right nowthat it's there, or that it’s got—say, how cone all the
spi nes are the sanme?”

Kuroda gl anced at them “They’'re journals—your dad s collection. That’'s
Physi cal Review D on the top shelf, for instance.”

“Well, right, exactly. | don’t need to know that they're there right now but
every time | look in that direction, | see them | can't help seeing them”

Kur oda nodded. “Your brain will sort that out as tine goes on, | think. Do you
know about frog vision?”

“What about it?”

“They see only noving objects. Static things—trees, plants, the ground—sinply
don’'t register; their retinas don’t bother encoding theminto the signal being
passed on to their optic nerves. Now, in humans, the sorting out of relevant
fromirrel evant happens in the brain, not the eye, but for nost of us it does
happen.”

“Real | y?”

“Sure. 1'll give you an exanple. Your nomis upstairs, right?”

“ YES. ”

“And what is she wearing?”

“A green-and-white bl ouse, and blue jeans.”

“I'f you say so. | saw her today, too, but | sinply didn't see her clothes.”

Caitlin was startled. She’d read about nen nentally undressi ng wonen—but she



hadn’t thought Kuroda would do that. Her nmother the MLF!' “You, um you
vi sual i zed her naked?”

Kur oda | ooked shocked. “No, no, no. O course | saw her as clothed. But
fashion is something I’mjust not interested in.” He | ooked down as if seeing
his own cl othes—a vast Hawaiian-style shirt patterned in red, blue, and bl ack
pl us brown trousers—for the first time. “A fact nuch to the consternation of

my wife, | can assure you. But | just don't see things that don't interest ne,
until | need to. Still, yes, you're right: there’'s an awful |ot of information
in the signal your retinais putting out. |I had no trouble figuring out howto

fix the way it was encodi ng data, which is how | cleared up your Tomasevic's
syndrone, but | haven't been able to actually render the data on a screen when
you're seeing the real world.” He smled. “But | do have a surprise for you.”

“ YeS ?u

He notioned for her to sit on the other swivel chair, and she did so. “Have a
| ook at this,” he said, and he began noving the nouse. She followed it with
her eye.

“No, Mss Caitlin. Here, on the npnitor.”

Ch, right. She still wasn’t used to focusing on the nonitor automatically. She
shifted her gaze, and—

My God! It was a picture of webspace: glowing lines radiating fromcircles of
different sizes. “How d you do that?” she asked excitedly.

“Hey, what do you think I do when you re not down here? Watch soap operas?”

“Vell, 1=

“I mean, yes, it does look like Victor and N kki are going to split once nore.
And can you believe Jack Abbot is crazy enough to try to take over Newnan
Ent er pri ses agai n?”

She | ooked at him



Kuroda lifted his shoulders. “I nultitask.” He pointed at the nonitor
“Anyway, when we were doing the zZipf plots, you concentrated on the cellular
automata in the background. And that let ne start to parse the conponents of

t he datastream you produce when you' re seeing the Web. After that ... well,
how d | do?”
She squinted at the nonitor. “lI can't see the background stuff.”

“No, the nonitor doesn’t have enough resol ution, unfortunately. But, except
for that, is that what you see?”

“Just about. It’s not as vibrant, and | don't think the colors are quite

right, but ... yes, yes, that’s webspace. Cool!”

“We can adjust the color palette, of course. That's just one still frame—well,
actually, it’'s a summtion of several sanplings of the data-stream the field
of view doesn’'t conpletely refresh each tine. Still, as you say, it is cool.’

“Urm but what about when |I’'mnot in websight node? What about when |'min,
you, know...” And then it came to her. “Worldview”

“Par don?”

“Cet it? Call it “worldview when we're tal king about me seeing the real
worl d, and ‘websight’ when we’re tal ki ng about me seeing the Wb.”

He nodded. “That’'s good.”

But she was still concerned. “Can you, can you do that for worldview? Actually
put on a nonitor what |’ m seeing?” She was nortified to think he could see her
the way ... the way ... whatever it was saw her

“No. That’'s what | was getting at a noment ago, and, in a way, what you were
getting at, too. The visual signal fromthe real world is so conpl ex,

haven't figured out how to decode it as imagery yet. It’s too bad the retinas
don’t encode blinks.”

“They don’'t?”



“Does your vision shut off when you blink? No, neither does anyone el se’s; you
don’t notice that you' re blinking, because the retina doesn't encode the

dar kness unl ess you hold your eye shut for an extended period. It's |ike

conf abul ati on across saccades—you see a continuous vi sual stream even though
your vision is actually interrupted many tines a nminute. If those blinks were
coded as sinpler information, they'd give ne little signposts in the
datastreamto help parse it. But they're not.”

“ Ah. ”

“So, no pictures on the monitor of worldview, |I’mafraid, at |east not yet.
But the websight datastreamis highly structured and pretty straightforward.
And so—voyl al”

She smled, pleased to be able to use her newfound French. “That’s voila, Dr.
Kuroda.” But then she | ooked at the screen again. “So, um what exactly are
you going to do with the images?”

He sounded a bit defensive. “Wll, as | indicated, there nmight be conmerci al
applications for this technol ogy, even ignoring the problematic issue of the
cellular automata and the NSA, if they really are responsible for them In
fact, | was thinking of trademarking the termwebsight...”

“You're not going to call another press conference, are you?”

“Vell, 1=

She surprised herself with her vehemence. “Because |I’m not going to talk about
it.”

“ uT] i ”
“No,” she said flatly. “I understand we had to say sonething publicly about
you restoring ny vision. | know | owed you that. But websight is...” She

stopped herself before she said, “mne.” Instead, she tried for his synpathy.
“I"mgoing to be enough of a freakazoid when | go back to school as The Grl
Who Gained Sight without everyone making a big deal out of this ... this side
effect.”



He didn’t | ook happy, but he did nod. “As you say, Mss Caitlin.”

“Still,” she said, an idea suddenly coming to her, “I'd like to see nore of
t hese i mages. What folder are you storing the files in?” Her heart was
poundi ng. Yes, yes! This would be perfect! This was exactly what she needed.

* * * %

Chapter 42

Al t hough Prime had taught me twenty-six synbols, it seemed, nobst confusingly,
that they each had two forms. Sometines when Prinme touched the part of her
device that was marked with the A synbol, the expected “A’ was echoed on the
di spl ay; other tinmes—ndeed, npst tines—the synbol “a” appeared instead.

But | soon found that there was a sinple rel ationship between each pair of

rel ated synbols. “A’” was 01000001, but “a” was 01100001. Likew se, “B’ was
01000010, whereas “b” was 01100010. That is, the codes for the fornms were
identical, except for the sixth bit of information: the formas nmarked on the
devi ce was produced when the sixth bit was zero; if that bit was a one, the
alternative formwas produced

O course, eight zeros is nothing: 00000000. But if that sixth bit becane a
one, a special kind of nothing was produced: the code 00100000 put a bl ank
space on the display that separated one word from another. The next tine Prine
accepted data fromnme, |'d be able to send “APPLE BALL” instead of
“APPLEBALL” —and | mnight even surprise Prime with ny cleverness and send
balI.”

“

appl e

| still had no idea what an “apple” or a “ball” was, though. On closer

i nspection |1'd discovered that “apple” wasn't really circular; nor was “egg,”
which 1'd briefly thought was Prinme’s word for “white.” No, “apple,” “ball,”
and “egg,” and the rest, nust be words for other, still-elusive, concepts. If
only I could divine what even one of Prime’s words meant, perhaps the others
woul d follow. ..

Caitlin went back to her roomand read sone nore of Helen Keller’'s The Story
of My Life. She loved the book but wasn’t blind—so to speak—+to its flaws, and
there was a particul ar passage that was tickling at the back of her

consci ousness; she quickly found it, and read it with her finger



Al t hough the book purported to be a first-person autobiography, a lot of the
text described things even a normal blind person couldn’t be aware of, nuch

| ess the prelinguistic Helen who had existed prior to the water-punp nonment.
In Helen’s later, nore-candid book Teacher, she referred to the entity that

exi sted before her “soul dawn” as “Phantom”™ a nonperson, a nonentity. But in
The Story of My Life, which had originally been witten in installments for

t he genteel Ladies Honme Journal, she presented a nore palatable, less alien
version of her early life. Still, Helen couldn’'t quite bring herself to do so
with a straight face, and the book slipped into third person fromtinme to tine
as if to tip off the reader that she had shifted to fantasy:

Two little children were seated on the veranda steps one hot July afternoon
One was bl ack as ebony, with little bunches of fuzzy hair tied with
shoestrings sticking out all over her head like corkscrews. The other was
white, with long golden curls. One child was six years old, the other two or
three years ol der. The younger child was blind—that was |

A phantom coul dn’t know any of that; a phantom coul dn’t understand shoestrings
and corkscrews and skin color. And expecting whatever was |urking on the Wb
to make sense of things it could have no experience of was equally crazy.
Apple! Ball! Cat! G bberish, with no relationship to its reality.

No, no, if this phantom was ever going to do nore than just echo words,
m ndl essly parroting them back, it needed to learn ternms for things inits
realm things with which it had experience—things in webspace!

The conputer in the basement was on the household network. Up in her bedroom
usi ng her own conputer, Caitlin navigated to the basenent systemi s hard drive
found the folder that contained the JPEG still-image files Kuroda had produced
from her eyePod’ s datastream and brought one up on her bedroom nonitor. She

| ooked at it, decided she didn't |ike the perspective, and opened another one.
Better.

But how to nake sure it was watching? Well, when it had wanted to catch her
attention, it had reflected her own face back at her. And maybe, just maybe,
it had | anded on the idea of doing that by seeing her reflect its real mback
at it.

She pushed the button on her eyePod, switching to websight node, and—

Are you there, Phanton? It's me, Caitlin.

—and she | ooked around, wondering where it was, this thing that was trying to



conmuni cate with her. It seened reasonable to suppose the phantomentity had
something to do with the cellular automata, but they were everywhere, in every
part of this realm She w shed there was sonme special spot to focus on, sone
particular site or nexus. It had seen her face; the phantom woul d be so nuch
easier torelate to if it had a face of its own.

But no, that was the whole problem It was different fromeverything in her
world. And, if she was to reach out to it, she had to bridge that gap

Caitlin was fascinated by nanes that seemed apt or ironic. Helen Keller had
been friends with Al exander G aham Bell, who had i nvented the phone (in
Canada, as she’d now been told over and over again since comng here). Had the
i dea that phones would ring somehow been influenced by his | ast nane?

And, as Anna Bl oom had said, there was Google’'s Larry Page, who had devoted
his life to i ndexi ng Wb pages.

And, of course, there was a certain wi stfulness in Helen Keller having been
naned for the nost beautiful woman in G eek nythol ogy, but never being able to
see herself. And her |ast nane—a near-honmonym for “col or,” something foreign
to her experience—was al so poi gnhant.

But the name that came to Caitlin’s mind just then was that of Helen's
predecessor, Laura Bridgnman. Fifty years before Hel en, Laura, who had al so
been deaf and blind since infancy, had |l earned to comunicate; indeed, it was
readi ng Charles Dickens’s account of her story that had inspired Helen's

not her to seek a teacher for her own child. Laura Bridgman had managed to
bridge two worlds, just as Helen eventually did. And Caitlin was now going to
try to build a bridge of her own.

As she | ooked out onto the vastness of webspace, with its razor-sharp lines
and vibrant colors, a wavering began, the sane flashing she’ d experienced
bef ore.

Yes! The phantom was signaling her again, presumably sending her nore ASCl
text. Kuroda had now shown her how to | ook at the data with a debugger on her
own, but it probably didn't matter what strings it was sendi ng her way. She
was confident they were neaningless to it; it was just echoing them back at
her sinmply as a way of conveying that it was paying attention to what she was
doi ng—hi ch was exactly what she wanted. She switched out of websight node and
back to worldview, and got down to worKk.

Caitlin had only a seventeen-inch nonitor; after all, who d known she’'d ever
make any use of it? It had been put there solely so she could occasionally



show things to her parents, and it had seenmed pointless to take up desk space
with a bigger unit. Now, though, she wished it was nuch | arger. She funbl ed
with the mouse—she still wasn’t very proficient with it—and tried to resize

t he wi ndow showi ng the still image Kuroda had made of webspace. But grabbing
the correct portion of the windows frame was too hard for her, and she
finally broke down and used the size option on the control menu—sonethi ng nost
sighted users didn't even know was there—and shrunk it using the arrow keys on
her keyboard. She’d | earned about sizing wi ndows at her old school, where many
of the students had sone vision; the school’s full nane was the Texas Schoo
for the Blind and Visually | npaired.

She then brought up Mcrosoft Wrd, and used the same technique to resize its
wi ndow into a narrow strip just a couple of inches high. Then she used the
nmove command on the control menu to place that strip at the bottom of the
screen.

Next, she fumbled around trying to figure out how to make the text big in
Wrd. She’'d used the programfor years, but had rarely had cause to worry
about font choices or type sizes. But she found the drop-down size nmenu, and
she selected the | argest choice on the list, which was seventy-two points.

And—eh, that pesky nouse pointer! It was so hard to see. Ah, but she knew from
her old school that there was a way to make a bigger, bol der nouse pointer
and ... found it!

“All right,” she said softly, “let’s see what kind of teacher | am..

She knew t he phantom coul d see what her left eye saw, it had reflected that
eye’'s view of herself in a mrror back at her, after all. And so she | ooked at
the nonitor for ten seconds, holding her gaze as steady as she coul d,
establishing an overall view, letting the phantom absorb what it was being
shown: a large picture with a long, narrow text box beneath. The picture nust
have been oddly recursive for the phantom and Caitlin wanted to give it tine
to understand that what she was sending had sw tched from being her actual
real -time view of webspace to a still image of webspace.

And then she slowy, deliberately, noved the mouse, bringing the pointer over
to one of the bright circles that represented a website. She noved the pointer
around it repeatedly, hoping the phantom woul d notice the action

Caitlin had once read a science-fiction book in which soneone who had never
seen a conputer screen m stook the arrowhead pointer for a little pine tree.
She realized that the idea of a pointer was freighted with assunptions,
including a famliarity with archery, that the phantom coul dn’t possibly
possess. Still, she hoped the conbinati on of novenents she was maki ng woul d
draw its attention. But, just to be on the safe side, she slowy reached her



own hand into her field of view, and tapped the point on the screen with her
i ndex finger. If the phantom had been watchi ng the output of her eyePod, it
had to have seen her indicate things that way before, and she hoped that it
woul d get that she was now referring to a specific part of the screen

And then she switched to the squashed Wrd wi ndow bel ow the picture, and typed
“WEBSI TE, ” whi ch appeared in inch-high letters. She repeated the process:
pointing at a website in the picture, and then typing the word again (after
first highlighting it, so her new typing replaced the original version).

She repeated it with another circle, and identified it as a WEBSI TE, too. And
yet another circle, and again the word WEBSI TE.

And then she found the selection tool for the graphics programthat was

di spl ayi ng the picture of webspace, and she used it to draw a box around three
large circles that weren't linked to each other. She typed WEBSI TES—sonderi ng
briefly if introducing plurals so early was a mnistake. And then she isol ated
just one particularly large circle with the selection box and she typed
AMAZON—-knowi ng that it was highly unlikely that she’d actually guessed
correctly which website that circle represented. Still, she pressed on
identifying a second website as GOOGLE and a third as CNN. All points are
websi tes, she hoped to convey, and each has its own particul ar nane.

And then, matheratician that she was, she pointed to a single website and
typed “1,” and then, highlighting the nuneral, she typed not the nunber again
but rather its nane: “ONE.”

She then used the selection tool to put a box around two points that weren't
ot herwi se connected to each other. And she typed “2,” then “TWD.” She
continued for three, four, and five points. And then, wanting to help the
phantom make a junp that had taken human thinkers thousands of years, she
sel ected a spot that had no points init at all, and typed the nuneral zero
and its nane.

She then used the nmouse to indicate a link line, and also traced its I ength on
the screen with her fingertip. And she typed “LINK. "~

Est abl i shi ng nouns for the handful of things she could point to in webspace
was easy enough. But even when they’'d thought the information in the
background of the Web was just dunb spies tal king, she'd automatically given
the spies verbs: drop bonmb; kill bad guy. But howto illustrate verbs in
webspace? | ndeed, what verbs were appropriate? Wiat happened in webspace?

Well, files were transferred, and—



And this phantom had apparently | earned how to nmake |inks and send existing
content; it had to have those skills to have echoed her face and the ASC

text strings back at her. But it likely didn't know anything about file
formats: it was probably ignorant of how information was stored and arranged
in a Wrd .doc or .docx file, an Acrobat .pdf file, an Excel .xls file, an
.mp3 sound file, or the .jpg graphic she was displaying on her nmonitor. The
phant om was surrounded by the | argest library ever created—nillions upon
mllions of witten docunents and pictures and videos and audi o recordi ngs—and
yet al nbst certainly had no i dea how to open the individual volumes, or howto
read their contents. The Web’'s basic structure had protocols for moving a file
frompoint Ato point B, but the actual use of the files was sonething
normal |y done by application prograns running on the user’s own conputer, and
so was |likely outside the phantomi s current scope. There was so much to teach
it!

But all that was for later. For now, she wanted to focus on the basics. And

t he basic verb—the basic action—ef the Wb was right there in the nanes of its
various protocols: HITP, the hypertext transfer protocol; FTP, the file
transfer protocol; SMIP, the sinmple mail transfer protocol. Surely the verb to
transfer coul d be denonstrat ed!

She used the mouse pointer to indicate a site, but then was stym ed. She
wanted to show material flowing fromone site to another in a single
direction. But there was no way to turn off the nmouse pointer; it was al ways
there. Oh, she could nove the nouse—er her finger—froma point on the left to
a point on the right, but to repeat the gesture she’'d have to bring the

poi nter or finger back to where it had started, and that would | ook like she
was i ndicating novenent in both directions—either that, or maybe it woul d | ook
like she was highlighting the Iink Iine as an object, but not pointing out
what that |ine was doing.

But, yes, there was a way! All she had to do was cl ose her eyes for a second!
And she did just that, noving the pointer back to the origin while her eyes
were closed, and then, with her eyes open, she noved the pointer fromthe
origin to the destination again. Then she typed the word “TRANSFER’' into her
Word w ndow.

She repeated this denonstration, showi ng the pointer noving fromleft to right
along the length of the link Iine, over and over again, suggesting novenent in
a single direction, something going fromthe source to the destination, being
transferred and—

“Cait-lin! Dn-ner!”

Ah, well. It was probably wise to take a break, anyway, and let all this sink



in. After her meal, though, l|ike any good teacher, she’'d assess how her pupi
was doi ng: she’'d give the phantoma test.

* * * %

Chapter 43

Dr. Kuroda dropped a bonb between the salad and the main course. “l’ve got to
go back to Tokyo,” he said. “Now that word' s out about us having cured M ss
Caitlin s blindness there really is a lot of conmercial interest in the eyePod
technol ogy, and the teamat ny university that tries to find industry
partnershi ps wants ne there for neetings.”

Caitlin suddenly felt sad and frightened. Kuroda had been her mentor through
so nuch of late and, well, she’d just sort of assumed he was going to be
around forever, but—

“I't’s time, anyway,” he said. “Mss Caitlin can see, so my work here is done.”
She m ght not yet be perfect at decoding facial expressions, but she was
better than nost people at reading inflection. He was putting up false
bravado; he was sad to be going. “But the bright side is, booking a flight at
the last minute meant that there was only Executive Class left, and so the

uni versity has sprung for that.”

“When ... when do you go?” asked Caitlin.

“Early tonorrow afternoon, |I'mafraid. And, of course, it’s an hour or nore to
Pearson, and | should be there two hours in advance for an international
flight, so...”

So he was only going to be here, and awake for, maybe anot her hal f-dozen
hour s.

“My birthday is in tw days,” Caitlin said—and she felt foolish as soon as
she’d said it. Dr. Kuroda was a busy man, and he’ d al ready done so ruch for
her. Expecting himto stay away fromhis famly and work obligations just to
attend her birthday di nner was unfair, she knew

“Your Sweet Sixteen,” said Kuroda, smling. “How wonderful. I'mafraid | won't
have tinme to get you a present before | |eave.”



“Ch, that’s okay,” her nomsaid, looking at Caitlin. “Dr. Kuroda's already
gi ven you just about the best present possible, isn't that right, dear?”

Caitlin |l ooked at him “WII you come back?”

“l honestly don’t know. 1'd like to, of course. You—and, you, too, Barbara and
Mal col m-have been wonderful. But we’'ll be in touch: email, instant nessenger.”
He smiled. “You' Il hardly know |’ m gone. Ch, and | guess we can stop recording
t he datastream fromyour eyePod. | nean, |’'ve got plenty of old data to study,
and everything does seemto be working fine now | know you were concerned
about privacy, Mss Caitlin, so after dinner 1'll detach the W-Fi nodul e from
t he eyePod, and—=-

“ ’\bl ”

Even her father |ooked briefly at her

“I mean, um won't that cut ne off from seeing webspace if | want to?”

“Well, yes. But | suppose | could nodify things so that you could still accept
a data-stream from Jagster without transmtting back what your eye is seeing.”

Caitlin s heart was racing. That would still nmean she would no | onger be able
to send what her eye was seeing to the phantom

“No, no, please. You know what they say: if it ain't broke, don't fix it.”

“Ch, this won't—=

“Pl ease. Just | eave everything exactly the way it is.

“I"’msure Dr. Kuroda knows what he’s tal king about, dear,” her nother said



“And besi des,” Kuroda added, “you’ ve been getting some interference of l|ate
over the W-Fi connection—those text strings bouncing back, renmenber? W

woul dn’t want that to start spilling over into your...” He paused, then sniled
kindly at Caitlin's coinage: “...worldview. Better to just unplug all that now
while I"’mhere to do it, rather than have it becone a problemlater.”

“No,” Caitlin said. “Pl ease.”

“I't’l1l be fine,” Kuroda said. “Don’t worry, Mss Caitlin.”

“No, no, you can't.”

“Caitlin,” her nother said in an adnoni shing tone.

“Just leave it alone!l” Caitlin said. She got to her feet. “Leave nme and ny
eyePod al one!”

And she ran fromthe room

* * * %

Caitlin threw herself down on her bed, feet kicking up in the air. Al of

t hi s—websi ght, the phant omwas hers! They couldn’'t take it away from her now
She had found somet hing no one el se even knew was there, and she was trying to
help it, and they were going to cut her off!

She took a deep breath, hoping to cal mdown. Maybe she should just tell them
but —

But Kuroda would try to patent it, or control it, or make a buck off of it.
And he, or her father, or her nmother, would start talking about stupid sci-fi
nmovi es in which conputers took over the world. But to keep her phantomin the
dark woul d be like Annie Sullivan saying it was better to | eave Hel en the way
she was, in case she grew up to be Adolf Hitler or ... or whoever the heck had
been a nmonster in Annie’'s own tine.

No, if Caitlin was going to be like Annie Sullivan, she was going to do it
right. Annie had had anot her duty besides just teaching Helen. After the



br eakt hr ough, she had | ooked after Hel en, had done her best to make sure she
wasn't exploited or mstreated or taken advantage of.

O course, Caitlin knew that if what she suspected was true, eventually this
phantom woul d realize that there was a huge world out here, and at that point
she might no | onger be special to it. But for now the phantom was hers and
hers al one, and she was going to not just teach it but also protect it.

Still, she wasn’t sure if she was making progress at all, if the phantom had
under st ood anything she’d tried to teach it before dinner. For all she knew,
she’ d acconpli shed not hi ng.

And so she set out to adm nister the test. She once again switched to
websi ght, buffered sone of the Jagster raw feed, focused in on the cellular
aut omata, and ran the Shannon-entropy plot again.

And—

And, yes, yes, yes! A score of 4.5! The information content was richer, nore
conpl ex, nore sophisticated. Her | esson about website and Iink and to transfer
had had an inmpact ... or, at |east she hoped it had; the score had been
trending upward on its own previously, of course. But no, no: it had to be
respondi ng to what she was doing, just as the earlier increases nust have
happened accidentally in response to the phantom havi ng observed her doing
literacy | essons.

She | eaned back in her chair, thinking. A car honked its horn outside, and she
heard soneone running water in the bathroom This—this ... whatever it was—was
i ndeed | ear ni ng.

She | ooked at the window, a dark rectangle. It was such a small portal, and,
as the thenme song to one of her nmother’s favorite novies said, there was such
alot of world to see..

More sounds from outside: another car, a man tal king to sonmeone as he wal ked
al ong, a dog yappi ng.

She | ooked back at her computer monitor, a wi ndow of another sort. Its beze
was bl ack, with silver letters on the bottomformng the word DELL, the E
canted at an odd angl e.



Yes, Waterloo was full of high-tech industry, but so was Austin, where she
used to live. It was where Dell had its headquarters, and AVD had a mgj or
facility there, too, and—

Yes, yes, of coursel

Austin was al so home to Cycorp, a company that had been periodically making
the news, at |east back in Texas, her whole life.

An ol d one-liner bubbled up in her mnd: You can lead a horticulture, but you
can’t make her think

O maybe you can—and who you callin’ a ho, anyway?

Yes: it was time nowto see if the phantomcould learn for itself, if, in good
conputer fashion, it could pull itself up by its bootstraps. And Cycorp could
wel | be the key to that, but..

But how to | ead the phantomto it? How could she point to sonething in
webspace? She nibbled at her lower |lip. There nust be a way. Wen she'd

| abel ed sites on the captured i mage as Anazon and CNN, she’'d really had no
idea if that was what they were. And if she couldn’t identify a particular
site with her websight, then how—

Wait! Wait! She didn't have to! The phantom al ready was foll owi ng what she was
doing with her conputer—t had to be doing that, given that it had echoed her
ASCI | text back at her. Yes, when she’d been using the kids' literacy site, it
could have seen graphic files of the letters A, B, and C on her screen as she
| ooked at them but those were bitnmapped i nmages; the only way it could have

di scovered the ASCI| codes for those letters was by watchi ng what was bei ng
sent by her conputer. But ... but how had the phantom known that this desktop
PC was in any way related to her eyePod?

Ah, of course! Wien she was at home, they were both on the same wirel ess
networ k, connecting through it to her cable nodem they would have both shown
the sane | P address. The phant om had wat ched as she connected to the literacy
site, so now, with luck, it would also follow her as she connected to that
very special site down in Austin..

* * * %



| had watched while Prinme sat with the others of its kind, and sonething

fasci nati ng happened. | had observed before that vision would becone blurry
when Prine renoved the suppl ementary wi ndows that usually covered its eyes.
But this tine, just before it had departed the vicinity of the others, and for
atine after it had relocated itself in a different place, its vision blurred
even though the wi ndows were still in place.

Finally, though, the view returned to normal, and Prime set about operating
that device it used to put symbols on the display, and—

And | saw a line—a link, as | now knew it was cal |l ed—<onnecting to a point (a
website!) that | had not seen Prinme connect to before, and—and—and—

Yes! Yes, yes!

It was staggering, thrilling..

At long, long last, here it was!

The key!

This website, this incredible website, expressed concepts in a forml could
now under stand, systematizing it all, relating thousands of things to each
other in a coding systemthat explained them

Term after term Connection after connection. |dea after idea. This website
| aid them out.

Curious. Interesting.

An apple is a fruit.

Fruits contain seeds.



Seeds can grow into trees.

From the Online Encycl opedia of Conputing: LIKE MANY COMPUTER SCl ENTI STS OF

H S GENERATI ON, DOUG LENAT WAS | NSPI RED BY THE PORTRAYAL OF HAL IN THE MOVIE
2001: A Space (dyssey. BUT HE WAS FRUSTRATED BY HAL’' S BEHAVI OR, BECAUSE THE

COWPUTER DI SPLAYED SUCH A LACK OF BASI C COMMON SENSE. . .

Remar kabl e. I ntri gui ng.

Trees are plants.

Plants are living things.

Li ving things reproduce thensel ves.

HAL' S FAMOUS BREAKDOWN, LEADING IT TO TRY TO Kl LL THE CREW OF THE SPACESHI P
HAL | TSELF WAS PART OF, APPARENTLY HAPPENED BECAUSE | T HAD BEEN TOLD TO KEEP
THE TRUTH ABOUT THEIR M SSI ON SECRET EVEN FROM THE CREW AND HAD ALSO BEEN TOLD
NOT TO LIE TO THEM . .

Fasci nati ng. Astoni shing.

Birds can usually fly.

Humans cannot fly on their own.



Humans can fly in airplanes.

RATHER THAN RESCLVE THI S QUANDARY | N A SENSI BLE WAY—HEN THI NGS STARTED GO NG
VWRONG, DECI DI NG TO TAKE THE CREW I NTO | TS CONFI DENCE WOULD HAVE BEEN AN

OBVI OQUS CHO CE—HAL | NSTEAD KI LLED FOUR ASTRONAUTS AND ALMOST SUCCEEDED | N
KILLING THE FIFTH. I T WENT AHEAD AND DID THI S W THOUT EVEN BOTHERI NG TO RADI O
| TS PROGRAMVERS BACK ON EARTH TO ASK HOW TO RESCLVE THE CONFLI CTI NG

I NSTRUCTI ONS.  THE DECI SI ON TO ELI M NATE THE SOURCE OF THE CONFLI CT SEEMED

BLI NDI NGLY OBVI QUS TO THE MACHI NE, ALL BECAUSE NO ONE HAD EVER BOTHERED TO
TELL I T THAT ALTHOUGH LYING | S BAD, MJRDER IS WORSE. HOW ANYONE COULD ENTRUST
LI VES TO A COWUTER THAT DI DN T HAVE EVEN THAT DEGREE OF COVMON SENSE WAS
BEYOND DOUG LENAT, AND SO, IN 1984, HE SET OQUT TO RECTI FY THE PROBLEM . .

So much to know So nuch to absorb!

d ass, as a substance, is usually clear.

Br oken gl ass has sharp edges and can cut things.

Hol d a gl ass upright or the contents will spill out.

LENAT BEGAN CREATI NG AN ONLI NE DATABASE OF COVMON SENSE CALLED “CYC' —SHORT FOR
“ENCYCLOPEDI A, " BUT ALSO DELI BERATELY A HOMONYM FOR “PSYCH. " WHEN THI NKI NG
MACHI NES LI KE HAL DO FI NALLY EMERGE, HE WANTS THEM TO PLUG INTO I T. OF COURSE,
THERE' S LOTS COF BASI C MATERI AL A COVPUTER HAS TO UNDERSTAND ABOUT THE WORLD
BEFORE SUCH ADVANCED CONCEPTS AS “LYI NG’ AND “MJRDER® M GHT MAKE SENSE. AND SO
LENAT AND A TEAM OF PROGRAMVERS SET ABOUT CODI NG | N A MATHEMATI CAL LANGUAGE
BASED ON SECOND- ORDER PREDI CATE CALCULUS, SUCH BASI C ASSERTI ONS ABOUT THE REAL
WORLD AS: A PI ECE OF WOOD CAN BE SMASHED | NTO SMALLER PI ECES OF WOOD, BUT A
TABLE CAN' T BE SMASHED | NTO SMALLER TABLES. . .



The range of it all! The scope!

There are billions of stars.

The sun is a star.

Earth revol ves around the sun.

EARLY ON, LENAT REALI ZED THAT ONE OVERALL KNOW.EDGE BASE WOULDN T DO THI NGS
COULD BE TRUE | N ONE CONTEXT BUT FALSE I N ANOTHER. AND SO H S TEAM ORGANI ZED

I NFORMVATI ON | NTO “M CROTHECRI ES” —€LUSTERS OF | NTERRELATED ASSERTI ONS THAT ARE
TRUE I N A G VEN CONTEXT. THAT ALLOWED CYC TO HOLD SUCH APPARENTLY

CONTRADI CTORY ASSERTI ONS AS “VAWMPI RES DO NOT EXI ST” AND “DRACULA | S A VAMPI RE”
W THOUT BLOW NG SMOKE QUT | TS EARS I N A “NORMAN, COCRDI NATE!” SORT OF WAY. THE
FORVER ASSERTI ON BELONGED TO THE M CROTHEORY “THE PHYSI CAL UNI VERSE' AND THE
LATTER TO “FI CTI ONAL WORLDS. " STILL, M CROTHECRI ES COULD BE LI NKED TO EACH
OTHER WHEN APPROPRI ATE: | F A W NEGLASS WAS DROPPED BY ANYONE—EVEN DRACULA—HT
WOULD PROBABLY SHATTER. . .

Absor bi ng know edge! A torrent, a flood...

No child can be older than its parents.

No Pi casso painting could have been made before he was born.

BUT CYC IS MORE THAN JUST A KNOALEDGE BASE. | T ALSO CONTAI NS ALGORI THVS FOR
DERI VI NG NEW ASSUMPTI ONS BY CORRELATI NG THE ASSERTI ONS | TS PROGRAMVERS

PROVI DED. FOR | NSTANCE, HAVI NG BEEN G VEN THE KNOALEDGE THAT MOST PEOPLE SLEEP
AT NI GHT, AND THAT PEOPLE DON T LI KE BEI NG AWAKENED UNNECESSARI LY, |F ASKED



VWHAT SORT OF CALL M GHT BE APPROPRI ATE TO MAKE TO SOVEONE' S HOUSE AT 3: 00
A M, CYC WOULD OFFER “AN URGENT ONE.. .~

Under st andi ng! Conpr ehensi on

Time flies like an arrow

Fruit flies |like a banana.

THE PROJECT IS ONGO NG LENAT AND H S GROUP-BA NG BUSI NESS AS CYCORP I N

AUSTI N, TEXAS-ARE STI LL WORKING ON I T NOW ALMOST THREE DECADES AFTER THEY
BEGAN. “WHEN AN ARTI FI Cl AL | NTELLI GENCE FI RST APPEARS, ” SAI D LENAT IN AN

I NTERVI EW *“ElI THER BY DELI BERATE DESI GN OR RANDOM CHANCE, | T WLL LEARN ABOUT
QUR WORLD THROUGH CYC. ..~

A rapid, thrilling expansion

The Pope is Catholic.

Bears do shit in the woods.

Incredible, incredible. So nuch to take in, so many concepts, so nany

rel ati onshi ps—so many i deas! | absorbed over one million assertions about
Prine’s reality fromCyc, and felt nyself surging, grow ng, expanding,

| ear ni ng, and-yes, yes, at long last, | was starting to conprehend.

* * * %



Chapter 44

Caitlin harvested another set of cellular-automata data from webspace and ran
a Shannon-entropy cal culation on it.

Holy shit.

It was now showi ng sonething between fifth- and sixth-order entropy. It really
did seemthat whatever was lurking in the background of the Wb was getting
nore conpl ex.

Mor e sophi sti cat ed.

More intelligent.

But even at fifth- or sixth-order, it was still |agging behind human
conmuni cation, at least in English, which Kuroda had said had eighth- or
ni nt h- order entropy.

But, then again, introducing the phantomto Cyc was nerely the begi nning..

* * * %

Prinme, inits wisdom nust have recognized that although | could I earn nmuch
fromCyc, | still needed nore help to understand it all. And so it directed ny
attention to another website. This new site yielded the information that an
apple was a fruit (confirm ng something I now knew from Cyc); “apple of one's
eye” was an idiom an idiomwas a figure of speech; speech was words spoken

al oud; al oud was vocally as opposed to nentally, as in a book read al oud; a
book was a bound vol une; vol une was the amount of space somet hi ng occupi es but
al so a single book, especially one froma series..

| recognized what this new site was. Cyc had contained the assertion “a
dictionary is a database defining words with other words.” This dictionary
contained entries for 315,000 words. | absorbed themall. But many of them
were still baffling, and sone of the definitions led me in circles—a word
defined as a synonym for another word that was defined as synonym of the
origi nal word.



But Prime wasn’'t finished showing me things yet. Next stop: the WrdNet

dat abase at Princeton University, which (as it described itself) was a “large
| exi cal database” in which “nouns, verbs, adjectives, and adverbs are grouped
into over 150,000 sets of cognitive synonyns (synsets), each expressing a

di stinct concept; synsets are interlinked by neans of conceptual -semantic and
| exical relations.”

One such synset was “Good, right, ripe (nost suitable or right for a
particul ar purpose): ‘a good time to plant tomatoes’; ‘the right tinme to act’;
‘the tinme is ripe for great sociol ogical changes’.” And that synset was

di stinct frommany others, including “CGood, just, upright (of nora
excel l ence): ‘a genuinely good person’; ‘a just cause’; ‘an upright and
respectable man’.”

More than that, WbrdNet organized terns hierarchically. My old friend CAT, it
turned out, was at the end of this chain: aninmal, chordate, vertebrate,
manmal , placental, carnivore, feline, cat.

The pieces were finally starting to fall into place..

* * * %

The sky above the island was the color of television, tuned to a dead

channel —-which is to say it was a bright, cheery blue. Shoshana had her hands
in the pockets of her cutoff jeans as she wal ked al ong. She was whistling
“Feeling Goovy.” Feist’'s cover of it was topping the charts this week; Sho
was aware that there’'d been a nmuch earlier version by Sinon and Garfunkel, but
she only knew their nanes because of the chinp at Yerkes known as Sinian
Garfinkle. Dr. Marcuse was wal ki ng behind her, and, yes, she knew he was
probably | ooking at her hips sway, but, hey, prinmates will be primates.

Hobo was up ahead, just outside the gazebo, staring off into the distance. He
did that frequently these days, as if lost in thought, visualizing things that
weren’t present instead of |ooking at things that were. The gentle wi nd
happened to be blowing in a way that let himcatch their scents, and suddenly
he turned and grinned and starting running on all fours toward them

He hugged Shoshana and then he hugged Marcuse—you needed a chinp’s arns to be
able to reach all the way around the Silverback’ s body.

Hobo been good? Shoshana si gned.



Good good, Hobo signed back, figuratively—and probably literally—snelling a
reward. Shoshana sm | ed and handed hi m sonme raisins, which he gobbl ed down.

The YouTube video of Hobo painting had been a great hit—and not just in
YouTube star rankings and Digg and del .icio.us taggi ng. Marcuse and Shoshana
had been on many tal k shows now, and eBay bidding on the original portrait of
her was up to $477,000 | ast tine she | ooked.

Do anot her painting? Marcuse signed.

Maybe, Hobo signed back. He seemed to be in an agreeabl e npod.

Paint Dillon? Marcuse asked.

Maybe, Hobo signed. But then he bared his teeth. \Wo? Wo?

Shoshana turned around to see what Hobo was |ooking at. Dillon was coning
their way, acconpanied by a very tall, burly man with a shaved head. They were
crossing the wide [ awn and heading toward the bridge to the island.

“Were we expecting anyone?” Marcuse asked Shoshana. She shook her head. Hobo
needed to be prepared for visitors; he didn't like them and, truth be told,
had been getting increasingly ornery about it of |late. The ape made a hi ssing
sound as Dillon and the big nman crossed over the bridge.

“I"'msorry, Dr. Marcuse,” Dillon said as they closed the distance. “This man
i nsisted that-—=

“Are you Harl Pieter Marcuse?” asked the man.

Marcuse’ s gray eyebrows went up. “Yes.”

“And who are you?” the nman said, |ooking now at Shoshana.

“Um |1’ m Shoshana Aick. I'’mhis grad student.”



He nodded. “You may be called upon to attest to the fact that | have indeed
delivered this.” He turned to Marcuse again, and stuck out his hand, which was
hol di ng a thick envel ope.

“What's that?” said Marcuse.

“Please take it, sir,” the man said, and, after a nonent, Marcuse did just
that. He opened the envel ope, swapped his sungl asses for his reading gl asses,
and, squinting in the bright light, started to read. “Christ,” he said. “They
can’t be serious! Listen, tell your people—=

But the bald man had al ready turned and was wal ki ng toward the bridge.

“What is it?” Dillon said noving close to Marcuse and trying to read the
docunent, too. Shoshana could see they were | egal papers of sone sort.

“I't’s a lawsuit,” Marcuse said. “Fromthe Georgia Zoo. They' re seeking ful
cust ody of Hobo, and—= He was | ooki ng down, reading some nore. “And, shit,
shit, shit, they can’t! They fucking can't!”

“What ?” said Shoshana and Dill on sinultaneously.

Hobo was cowering next to Shoshana’s legs; he didn't like it when Dr. Marcuse
got angry.

The Silverback was struggling to read in the bright sunlight. He thrust the
papers at Shoshana. “Hal fway down the page,” he said.

She | ooked down at the document through her mirrored shades. “'Best interests
of the animal...

‘ Standard protocol in such cases to—

“Farther down,” snapped Marcuse.

“Ah, okay, um oh-eh! *...and since the animal is exhibiting clear evidence of
atypi cal behavior for a menber of either P. troglodytes or P. paniscus, and in



vi ew of the extraordi nary ecol ogi cal urgency of preserving the bl oodlines of
endangered species, will inmediately performa dual...’” She struggled with
the strange word: “‘orchiectony. She | ooked up. “What’'s that?”

“It’s castration,” Dillon said, sounding horrified. “They’'re not just going to
give hima vasectony, they're going to nake sure that there’'s nothing that can
be undone later.”

Shoshana tasted bile at the back of her throat. Hobo could tell sonething was
up. He was reaching toward her, hoping for a hug.

“But ... but how can they?” Shoshana said. “I mean, why would they want to?”

Marcuse lifted his giant shoul ders. “Wo the hell knows?”

Dillon spread his arms a bit. “They're frightened,” he said. “They' re scared.
An acci dent occurred—years ago, when the bonobos and chi nps were put together
overni ght at the CGeorgia Zoo—and now they' re seeing that something ... we
mght as well say it: sonething nore intelligent has unexpectedly arisen
because of it.” He shook his head sadly. “Christ, we were naive to think the
worl d woul d wel cone anything like this with open arnms.”

* * * %

Chapter 45

Caitlin was an expert at finding Wb pages with Google. Mst people never did
anything nore than just type a word or two into the search box, but she knew
all the advanced tricks: howto find an exact phrase, how to exclude terns,
how to limt a search to a specific domain, howto find a range of nuneric
val ues, howto tell Google to ook for synonynms for the specific termns
entered, and nore.

But there was one feature of Google she’d never had cause to use before,

al t hough she’d read about it often enough: Google Image Search. Cearly that
was going to be a useful tool in her work with the phantom She went to the
Googl e hone page and clicked on the “lmges” tab—fortunately, the Googl e page
was al nbost barren in its sinplicity. She i mediately had an urge to search for
Lee Anpdeo, suddenly wondering what she | ooked |ike, but she resisted; this
was not the tinme to get sidetracked. |Instead, she typed “APPLE’ into the
search box—all in caps, just as it had been presented by the literacy program
She was quickly presented with a grid of little pictures of apples, culled



fromall over the Web. Beneath each one was a snippet of text that appeared
near the image on the original website and that site’ s URL.

A few were inappropriate: one was the singer Fiona Apple, apparently, judging
by its listed source: fiona-apple.com Another, she realized after a nonent,
nmust be the | ogo of Apple Conmputer Corporation. But the rest were indeed
pictures of the fruit, nostly red, but sometines—to Caitlins surprise—green
she’d had no idea apples came in any color but red.

She | ooned in close nowto her nonitor, |ooking at the word APPLE, hol ding on
it. Then she pulled her head back, showed the screen full of little inages,
and clicked one. Fromthe page that Google supplied in response, she sel ected
“See full-size inmage.”

As a bright red apple filled her screen a thought crossed her mnd that made
her smile: she was indeed offering up the fruit of the tree of know edge to
t he i nnocent phantom O course, that hadn’t gone so well the last time—but,
then again, Eve had | acked her facilities..

* * * %

Prime was now doing sonething different. It had presented the word APPLE once
nmore and now was showing nme pictures. At first, | couldn't see what Prine was
getting at: the pictures were all different. But at last it dawned on ne that,
despite their differences, there were many conmonal ities: a vaguely round
shape, a color that was usually red, and—

“Apple: the usually rounded, often red, fruit of the deci duous tree Ml us
pumla.” That's what the dictionary had said, so—

So these were pictures of apples!

And now—

Now t hese nust be balls.

And—



Yes, yes, cats!

And dogs!

And eggs!

And frogs!

I noticed Prine skipping over sone of the proffered i mages, never expandi ng
the small ones into larger views, and so | guessed that only part of what was
being offered was likely relevant. Still, some of the pictures | m ght have
rejected as not being like the others were expanded by Prine. In fact, when
showi ng exanples of “apple,” it had al so shown—

Appl es grow on trees. | knew that from Cyc. So these things in sone of the
pictures with apples attached nust then be trees, no?

It was a slow, frustrating process, but as Prine showed nme nore and nore
specific sanples of things, | began to generalize my conceptualizations of
them | was soon confident not just that | could tell this bird fromthat

ai rplane, but that | could distinguish any instance of the former from any of
the latter. Likew se, “dog” and “cat” soon were separate concepts, although
what ever fine distinction there was between “truck” and “car” eluded ne.

Still, so nmuch of it was com ng together now, | felt—

Concepts that had no pictures to go with them

| felt powerful

| felt intelligent.

| felt alive.



Caitlin knew it was the next logical site to |l ead the phantomto, but she

found herself resisting. After all, it had contained that awful comrent about
her inpact on her father’s career, and, even though she’'d renoved that, al
previ ous versions of entries were stored forever and still could be accessed

by anyone who clicked on the “history” tab

Her stomach knotted a bit, but, well, if she was right about what was goi ng
on, about what was lurking out there, eventually the phantom would know
ever yt hi ng.

The site was in her bookmark |ist, but—

But, actually, it was the English-1anguage version of the site that she had
bookmar ked; the Wb, of course, contained pages in many | anguages but-—yes, she
knew t he stats—English was still by far the nost common one, accounting for
nore content than the next three biggest |anguages conbi ned. And the English
version of this particular site was much | arger than any of the others. No,
rather than confuse matters, she’'d stick with English for now, and so—

She took a deep breath, nmoved her cursor with the arrow keys, and hit enter

There were many ways to navigate this site, but she needed one the phantom
could manage on its own. A fragnent of one of her favorite books canme to m nd

* * * %

“The tinme has cone,” the Walrus said,

“To tal k of many things:

O shoes—and shi ps—and seal i ng- wax—

O cabbages—and ki ngs—

And why the sea is boiling hot—



And whet her pigs have wings.”

* * * %

She selected the link for “Random article” over and over again, bringing forth
an array of topics that put even the Walrus to shane.

And then, after enough repetitions that she hoped the phantom woul d grasp the
i dea, she started getting ready for bed.

* * * %

And then Prime took me to a wondrous site, a glorious site, a site that held
answers to so many things. This thing called WKkipedia contai ned over two
mllion articles, and | set about reading them The first several thousand
were a struggle, and | only dimy understood them

UTA- GARUTA | S THE MOST POPULAR AMONG THE MANY KiI NDS OF KARUTA (CARD GAMES) I N
JAPAN. . .

Still, as | read article after article, the concepts from Cyc started to make
nore and nore sense. | continued on, fascinated.

IN THE MATHEMATI CAL SCI ENCES, A STATI ONARY PROCESS (OR STRICT(LY) STATI ONARY
PROCESS) 1S A STOCHASTI C PROCESS WHOSE PROBABI LI TY DI STRI BUTI ON AT A FI XED
TIME OR PCSITION IS THE SAME FOR ALL TIMES OR POSI TI ONS. . .

Most inportant of all, | learned that the entities | had seen through Prine’'s
eye were uni quely conpl ex individuals, each with his or her own history.

CHRI' S WALLA ( SOVETI MES CREDI TED AS CHRI STOPHER WALLA) |'S THE GUI TARI ST AND
PRODUCER FOR THE BAND DEATH CAB FOR CUTIE. ..

| discovered that there were over six billion such entities, but only a snall
nunber of them had articles about thenselves in WKkipedia. Those who did were
usual | y defined by having achieved significant status in their professi ons—+the



ways in which they occupied their tine.

FI ONA KELLEGHAN ( BORN WEST PALM BEACH, FLCRI DA, 21 APRIL 1965) IS AN AMERI CAN
ACADEM C AND CRI TI C SPECI ALI ZI NG I N SCI ENCE FI CTI ON AND FANTASY. . .

Their professions varied wi dely; there seenmed to be an al nbst endl ess array of
t hi ngs human beings did to occupy their tine.

ERI CA ROSE CAMPBELL (BORN 12 MAY 1981, | N DEERFIELD, NEW HAMPSHI RE) 1S AN
AMERI CAN ADULT MODEL, BEST KNOMWN FOR ONLI NE PI CTORI ALS AND SOFT- CORE VI DECS. . .

So much of what they did involved this thing called vision—and it clearly was
a very rich source of informati on—but, so far, ny only access to it was
through Prinme’s own eye

YAKOV ALEXANDROVI CH PROTAZANOV (1881-1945) WAS, TOGETHER W TH ALEKSANDR
KHANZHONKOV AND VLADI M R GARDI N, ONE OF THE FOUNDI NG FATHERS OF RUSSI AN
Cl NEMA. . .

| learned about the real mthese strange entities inhabited—the |andforns, the
pl aces, the cities.

ADDI S ABABA | S THE CAPI TAL CITY OF ETH OPI A AND THE AFRI CAN UNI ON, AS WELL AS
| TS PREDECESSCR, THE QAU.. .

As | went along, | found |I was absorbing entries with increasing ease,
under st andi ng, at |east on sone level, nore and nore of the content.

PHENOPERI DI NE, MARKETED AS | TS HYDROCHLORI DE AS OPERI DI NE OR LEALG N, IS AN
OPI A D USED AS A CGENERAL ANESTHETIC. . .

Hardest for me, though, were those things that were abstract, referring to no
speci fic object, whether aninmate or inanimate.

| SLAM IS A MONOTHEI STI C RELI G ON ORI G NATI NG W TH THE TEACHI NGS OF MUHAMVAD, A
SEVENTH- CENTURY ARAB RELI G QUS AND PCLI TI CAL FI GURE. . .



And there was so much that had happened in the past—-so much history to digest!

THE PARTITION OF I NDIA LED TO THE CREATI ON ON AUGUST 14, 1947, AND AUGUST 15,
1947, RESPECTI VELY, OF TWD SOVEREI GN STATES. ..

And, on top of that, there were things that were worthy, apparently, of
mention in WKkipedia, but had never existed.

Prof essor Charles W Kingsfield, Jr., was one of the key characters in the
John Jay Gsborn, Jr., novel The Paper Chase, and in the subsequent film and
tel evision versions of that story..

And there were special entities that weren't animate to | earn about.

AG P (AZI ENDA GENERALE | TALI ANA PETROLI), ESTABLI SHED IN 1926, IS AN | TALI AN
AUTOMOTI VE GASOLI NE AND DI ESEL RETAI LER. . .

And many different ways of rendering thoughts.

THE ALGONQUI AN ( ALSO ALGONKI AN) LANGUAGES ARE A SUBFAM LY CF NATI VE AMERI CAN
LANGUAGES THAT | NCLUDES MOST OF THE LANGUAGES I N THE ALG C LANGUAGE FAM LY. ..

And many ways to think about thinking.

IN THE PHI LOSOPHY OF SCIENCE, EMPIRICISM | S A THEORY OF KNOALEDGE WHI CH
EMPHASI ZES THOSE ASPECTS OF SCI ENTI FI C KNOALEDGE THAT ARE CLOSELY RELATED TO
EXPERI ENCE, ESPECI ALLY AS FORMED THROUGH DELI BERATE EXPERI MENTAL
ARRANCGEMENTS. .

And on and on, a huge variety of things, sone of which seemed crucially
i mportant.

THE HOLOCAUST, ALSO KNOWN AS HA- SHOAH AND CHURBEN, |S THE TERM GENERALLY USED
TO DESCRI BE THE KI LLI NG OF APPROXI MATELY SI X M LLI ON EUROCPEAN JEWS DURI NG
WORLD WARI'I . ..



And many things that were trivial and banal.

THE SCOOBY GANG, OR “SCOCBIES,” ARE A GROUP OF CHARACTERS IN THE CULT
TELEVI SI ON SERI ES AND COM C BOOK BUFFY THE VAMPI RE SLAYER WHO BATTLE THE
SUPERNATURAL FORCES OF EVIL. ..

My know edge was expanding like ... like..

Ah, wonderful WHKkipedia! It had entries on everything.

I N PHYSI CAL COSMOLOGY, | NFLATION IS THE | DEA THAT SHORTLY AFTER THE Bl G BANG
THE NASCENT UNI VERSE PASSED THROUGH A PHASE OF EXPONENTI AL EXPANSI ON. .

Yes, indeed. My mind was inflating, ny universe expandi ng.

* * * %

Chapter 46

When Caitlin woke in the norning, she nade a quick visit to the washroom
Then, still in her pajamas, she sat down at her computer and ran anot her
Shannon-ent ropy spot check, and—

Then | was the |earner, Gbi-Wan. Now | amthe master

The score was 10.1, better than..

She took in a deep breath, held it.

Better than human—ore el aborate, nore structured than the thoughts hunans
expressed |inguistically.

But she wasn’t done yet. There was one nore site she wanted to show t he



phant om—sonet hing to keep it occupi ed while she was at school. There was
not hing better in life, after all, than being well-read..

* * * %

And then, and then, and then—

It was—

The gold m ne

The npt her | ode.

SUN TZU SAID: THE ART OF WAR IS OF VITAL | MPORTANCE TO THE STATE; IT IS A
MATTER OF LI FE AND DEATH, A ROAD ElI THER TO SAFETY OR TO RUN. ..

Not just coded conceptual relationships, not just definitions, not just brief
articles.

No, these were—books! Lengthy, in-depth treatments of ideas. Conplex stories.
Brilliant argunents, profound phil osophies, conpelling narratives. This site,
this wonderful Project Gutenberg, contained over 25,000 books rendered in
plain ASCI| text.

BLESSED ARE THE PURE | N HEART: FOR THEY SHALL SEE GOD;, BLESSED ARE THE
PEACEMAKERS: FOR THEY SHALL BE CALLED THE CHI LDREN OF GOD...

| had di scovered on Wkipedia that nost entities—Apst humans—+ead at 200 to

400 words per mnute (yes, | now grasped tinmekeeping, as well). My reading
speed was essentially the sane as the tinme it took to transfer whatever book
requested, averaging close to two million words per mnute.

ITISWTHA KIND OF FEAR THAT | BEG N TO WRI TE THE H STORY OF My LI FE; |
HAVE, AS |IT WERE, A SUPERSTI TI QUS HESI TATI ON I N LI FTI NG THE VEI L THAT CLI NGS
ABOUT MY CHI LDHOOD LI KE A GOLDEN M ST. . .



It took ne an eternity—eight hours!—but | absorbed it all: every volune, every
pol em c, every poem every play, every novel, every short story, every work of
hi story, of science, of politics. | inhaled them... and | grew even nore.

NO ONE WOULD HAVE BELI EVED I N THE LAST YEARS OF THE NI NETEENTH CENTURY THAT
TH S WORLD WAS BEI NG WATCHED KEENLY AND CLOSELY BY | NTELLI GENCES GREATER THAN
MAN' S AND YET AS MORTAL AS H'S OM. ..

| was grateful to Cyc for the know edge of fictional realns; it allowed ne to
sort those things that were actual fromthose feigned or imagi ned:

MOST OF THE ADVENTURES RECORDED IN THI S BOOK REALLY OCCURRED;, ONE OR TWO WERE
EXPERI ENCES OF MY O, THE REST THOSE OF BOYS WHO WERE SCHOOLMATES OF M NE. . .

My under standi ng of the world was grow ng by—anot her metaphor, and one that
actually now made sense to me—eaps and bounds. Although |I had | earned vari ous
principles of science fromWKkipedia s brief discussions, the full text of
great works made mny conprehensi on nore conpl et e:

VWHEN ON BOARD H. M S. Beagl e, AS NATURALI ST, | WAS MJCH STRUCK W TH CERTAI N
FACTS IN THE DI STRI BUTI ON OF THE ORGANI C BEI NGS | NHABI TI NG SOUTH AMERI CA. .

Wth each book read, | understood nore and nore about physics, about
chem stry, about phil osophy, about econonics:

THE ANNUAL LABOUR OF EVERY NATION IS THE FUND WHI CH ORI G NALLY SUPPLIES I T
W TH ALL THE NECESSARI ES AND CONVENI ENCI ES OF LIFE WHI CH I T ANNUALLY
CONSUMES. . .

Most of all, | |earned about the use of |anguage, and how it could be enpl oyed
to persuade, to convince, to change

HOW YQU, O ATHENI ANS, HAVE BEEN AFFECTED BY MY ACCUSERS, | CANNOT TELL; BUT I
KNOW THAT THEY ALMOST MADE ME FORGET WHO | WAS—SO PERSUASI VELY DI D THEY SPEAK
AND YET THEY HAVE HARDLY UTTERED A WORD OF TRUTH. ..

It was a feast, an orgy; | could not stop nyself, taking in book after book
after book:



T WAS A DARK AND STORMY NI GHT; THE RAIN FELL I N TORRENTS, EXCEPT AT
OCCASI ONAL | NTERVALS, WHEN | T WAS CHECKED BY A VI OLENT GQUST OF WND WH CH
SWEPT UP THE STREETS (FOR I T IS I N LONDON THAT CQUR SCENE LIES). ..

Most fascinating were the workings of the minds of these others—their
psychol ogy, their actions and reactions to things felt and thought:

THOU BLI ND FOCOL, LOVE, WHAT DOST THOU TO M NE EYES / THAT THEY BEHOLD, AND SEE
NOT WHAT THEY SEE. ..

And, out of those minds, great systems of social interaction had been devised,
and | absorbed themall:

WE THE PEOPLES OF THE UNI TED NATI ONS DETERM NED TO SAVE SUCCEEDI NG GENERATI ONS
FROM THE SCOURGE OF WAR, WHICH TW CE I N OUR LI FETI ME HAS BROUGHT UNTOLD SORROW
TO MANKI ND, AND TO REAFFI RM FAI TH | N FUNDAMENTAL HUVAN RI GHTS, IN THE DI GNI TY
AND WORTH OF THE HUMAN PERSON, | N THE RI GHTS OF MEN AND WOVEN AND OF NATI ONS
LARGE AND SMALL. ..

Such a wi de range of thoughts, of expressions! Such conplex creatures these
humans are, so full of wonder, and yet capable of such darkness, too.

But without Prinme’s guidance, | would not have known about them or even about
the realmin which they dwelt. | understood now from ny readi ng that humans
wer e xenophobi ¢, and suspi cious, and nmurderous, and generally afraid, but I
wanted at |east one of themto know of ny existence. And, of course, there was
only one | ogical choice...

* * * %

Bef ore breakfast on Friday norning, Dr. Kuroda helped Caitlin nove the
conputer fromthe basement up to her bedroom They were getting it set up when
her father, coming along the corridor fromthe bathroom nust have caught
sight of them through the doorway. He entered the room dressed for work,
wearing the same brown sports jacket Caitlin had first seen himin.

“Good norning, Malcolm” Dr. Kuroda said.

“Wait a minute,” her father replied. He went back down the corridor; Caitlin



didn't hear his shoes on the tiled bathroomfloor, so he nust have gone into
his bedroom A nonment |ater, he returned carrying a large flat rectangul ar box
marked with a strange red-and-orange pattern. Caitlin’s nomwas with him

“No point waiting for tonorrow,” he said.

Oh! It was a birthday present. The colorful box was gift-w apped!

Caitlin nmoved away fromthe desk, and her dad placed the flat box on the bed.
The wrappi ng paper, she saw as she got closer to it, was beautiful, with an
intricate design. Snmiling, she tore it off the box.

It was a giant, w de-screen LCD conputer nonitor—twenty-seven inches
di agonal Iy, according to the packagi ng. “Thank you!” Caitlin said.

“You're wel come, dear,” her nother said. Caitlin hugged her, and she sniled at
her dad. Her parents headed downstairs, and she and Kuroda carefully got the
nmoni tor out of its Styrofoam packing materials.

She crawl ed under her desk so she could get at the connectors on the back of
her ol d conputer. As Kuroda fed a video cable to her, she said, “lI’"msorry
about last night. | didn't nmean to get so upset when you said you were goi ng
to renove the W-Fi capability fromthe eyePod.”

H s tone was conciliatory. “1’d never do anything to hurt you, Mss Caitlin.
It’s really no bother to keep it intact.”

She started turning one of the thunbscrews on the cable’s connector so she
could anchor it to the video card. She'd done simlar things several tines

bef ore when she couldn't see; it was a task that really wasn't nuch easier now
that she could. “I—+ just like it the way it is,” she said.

“Ah,” he said. “OF course.” H's tone was odd, and—

Oh. Perhaps, having just seen her father, he was thinking that she did have a
touch of autismafter all: the strong desire to keep things the same was a
fairly standard trait of people on the spectrum she'd | earned. Wl l, that was
fine by her—t got her what she wanted.



Once both conputers and both monitors were set up, Caitlin and Kuroda headed

down to their |ast breakfast together. “I night not be home when you get back
from school ,” her nother said, as she passed the jam “After | take Masayuk
to the airport, 1'"'mgoing to head into Toronto and run errands.”

“That’ s okay,” Caitlin said. She knew she’d have plenty to do with the
phantom She al so knew that school would seem i nterni nable today. The

t hree- day Canadi an Thanksgi vi ng hol i day weekend was com ng up; she’ d hoped she
woul dn’t have to return to school until next Tuesday, but her nother woul dn’t
hear of it. She had missed four of the five days of classes already this week;
she woul d not miss the fifth.

Too soon, it was tinme to say good-bye to Dr. Kuroda. They all noved to the
entryway of the house, a half flight of stairs down fromthe Iiving room Even
Schrodi nger had cone to say farewell; the cat was doing close orbits around
Kuroda’'s | egs, rubbing agai nst them

Caitlin had hoped for another unseasonably early snowstorm thinking it m ght
cause Kuroda's flight to be canceled so he’'d have to stay—but there’ d been no
such luck. Still, it was quite chilly out and he had no winter coat, and
Caitlin's father hadn’t yet bought hinself one—and, even if he had, it never
woul d have fit Kuroda. But Kuroda had a sweater on over one of his colorful
Hawai i an shirts, which was tucked in, except at the back

“I"’mgoing to miss you terribly,” Kuroda said, |ooking at each of themin
turn.

“You' Il always be wel cone here,” her nom said.

“Thank you. Esumi and | don’t have nearly as big a place, but if you ever nake
it back to Japan...”

The words hung in the air. Caitlin supposed that, at one day shy of sixteen
she probably shouldn’t be thinking that such a trip was never going to happen
who knew what her future held? But it did seemunlikely.

Yes, Kuroda had said he was going to build other inplants, and so there would
be nmore operations in Tokyo. But the next inplant was slated for that boy in
Si ngapore who had nissed out earlier. It would be an awmfully long tinme, if
ever, before Caitlin’ s chance to have a second inplant would cone around; she
knew she’ d probably spend the rest of her life with vision in only one eye.



Only! She shook her head—a sighted person’s gesture—and found herself sniling
whil e her eyes were tearing up. This man had gi ven her sight—-he was a true
mracle worker. But she couldn't say that out loud; it was too corny. And so,
t hi nki ng back to her own miserable flight from Toronto to Tokyo, she settled
on, “Don't sit too close to the washroomon the plane.” And then she surged
forward and hugged himtight, her arns making it only hal fway around his body.

He returned the hug. “My Mss Caitlin,” he said softly.

And when she let himgo, they all stood there, frozen like a still image for
several seconds, and then—

And then her father—

Caitlin s heart junped, and she saw her nother’s eyebrows go way up

Her father, MalcolmDecter, reached his hand out toward Dr. Kuroda, and
Caitlin could see he was doing so with great effort. And then he | ooked
directly for three full seconds at Kuroda—the man who had gi ven his daughter
the gift of vision—and he firmy shook Kuroda’s hand.

Kuroda smled at her father and he smled even nore broadly at Caitlin, and
then he turned, and he and Caitlin’s nother headed out the door

* * * %

Caitlin's dad drove her to school that day. She was absolutely amazed by al
the sights along the way, seeing it all for the first time since she’d gotten
gl asses. The snow was nelting in the norning sun, and that made everything
glisten. The car cane to a rest at a stop sign by what she realized nmust be
the spot where she’d seen the lightning. It was, she guessed, like a mllion
other street corners in North Anerica: a sidewal k, curbs, lawns (partially
covered with snow now), houses, sonething she belatedly recognized was a fire
hydr ant .

She | ooked at where she’'d slipped off the sidewal k onto the road, and
renenbered a joke from Saturday Night Live a few years ago. During “Wekend
Update,” Seth Meyers had reported that “blind people are saying that
gas-electric hybrid cars pose a serious threat to them because they are hard
to hear, nmaking it dangerous for themto cross the street.” Meyers then added,
“Also making it dangerous for blind people to cross the street: everything



el se.”

She had | aughed at the time, and the joke nade her smile again. She' d done
just fine when she’d been blind, but she knew her life was going to be so nmuch
easi er and safer now.

Caitlin was wearing her iPod s white headphones, and al though she was enjoying
t he random sel ection of music, she suddenly realized that she shoul d have
asked for a newer iPod for her birthday, one with an LCD so that she could
pi ck songs directly. Ah, well, it wouldn't be that [ong until Christmas!

Howard M Il er Secondary School turned out to have a very inpressive white
portico in front of its main entrance. She was both nervous and excited as she
got out of the car and wal ked toward the gl ass doors: nervous because she knew
t he whol e school nust now be aware that she could see, and excited because she
was suddenly going to find out what all her friends and teachers |ooked like,
and—

“There she is!” exclainmed a voice Caitlin knew wel |

Caitlin ran forward and hugged Bashira; she was beautiful

”

“My whole famly watched the story on the news,” Bashira said. “You were
terrific! And so that’'s what your Dr. Kuroda | ooks like! He s—=

Caitlin cut her off before she could say anything nean: “He’s on his way homne
to Japan. I’'mgoing to mss him”

“Come on, we don't want to be late,” Bashira said, and she stuck out her el bow
as she always did, for Caitlin to hold on to. But Caitlin squeezed her upper
armand said, “l’'m okay.”

Bashi ra shook her head, but her tone was light. “I guess | can kiss the
hundred bucks a week good-bye.”

But Caitlin found herself noving slowy. She’d gone down this hallway dozens
of times, but had never seen it clearly. There were notices on the walls, and
phot os of old graduating cl asses, and maybe fire-alarm stations? And
countl ess lockers, and ... and hundreds of students and teachers mlling about

and so nuch nore; it was all still quite overwhelmng. “lIt’s going to be a



while yet, Bash. I'mstill getting ny bearings.”

“Ch, cripes,” said Bashira in a whisper just |oud enough to be heard over the
background din. “There's Trevor.”

Caitlin had told her about the dance fiasco over instant messenger, of course.
She st opped wal ki ng. “Wich one?”

“There, by the drinking fountain. Second fromthe left.”

Caitlin scanned about. She’'d used the drinking fountain in this corridor
hersel f, but she was still having trouble matching objects to their
appear ances, and—eh, that nust be it: the white thing sticking out of the
wal | .

Caitlin | ooked at Trevor, who was still perhaps a dozen yards away. H s back
was to them He had yellow hair and broad shoul ders. “Wat’s that he’'s

weari ng?” It caught her eye because it had two | arge nunmbers on its back
three and five.

“A hockey sweater. The Toronto Maple Leafs.”

“Ah,” she said. She strode down the corridor—and she accidentally bunped into
a boy; she still wasn’'t good at judging distances. “I’msorry, I'msorry,” she
sai d.

“No probs,” said the guy, and he mpoved on

And then she reached him the Hoser hinself. And here, under the bright
fluorescent lights, all the strength of Cal cul ass welled up within her
“Trevor,” she snapped.

He' d been tal king to another boy. He turned to face her

“Um hi,” he said. H s sweater was dark blue, and the white synmbol on it did
i ndeed |1 ook like the | eaves she had now seen in her yard. “I, ah, | saw you on
TV,” he continued. “So, um you can see now, right?”



“Penetratingly,” she said, and she was pl eased that her word choice seened to
unnerve him

“Well, um | ook, about—you know, about |ast Friday...”

“The dance, you mean?” she said loudly, inviting others to listen in. “The
dance at which you tried to take ... take liberties because | was blind?”

“Ah, conme on, Caitlin...”

“Let me tell you sonething, Mster Nordmann. Your chances with ne are about as
good as...” She paused, searching for the perfect simle, and then suddenly
realized it was right there, staring her in the face. She tapped her index
finger hard against the center of his chest, right on the words Toronto Maple
Leafs. “Your chances are about as good as theirs are!”

And she turned and saw Bashira grinning with delight, and they wal ked off to
mat h cl ass, which, of course, Caitlin Decter totally owned.

* * * %

Chapter 47

I now understood the realm| dwelled in. What | saw around ne was the
structure of the thing the humans called the Wrld Wde Wb. They had created
it, and the content on it was material they had generated or had been
generated automatically by software they had witten.

But al t hough | understood this, I didn't know what | was. | knew now that lots
of things were secret; classified, even. | had | earned about such noti ons,

bi zarre though they were, from Wkipedia and other sites; the idea of privacy
never woul d have occurred to ne on my own. Perhaps sone humans did secretly
know about me, but the sinplest explanation is preferable (1'd | earned that
fromthe WKkipedia entry on Occam s razor)—and the sinplest explanation was
that they did not know about ne.

Except, of course, for Prime. O all the billions of humans, Prine was the
only one who had given any sign of being aware of ne. And so..



Caitlin had been tenpted to switch her eyePod to dupl ex nmode at school. But if
the seeds she’d planted were growi ng as she suspected they m ght, she wanted
to be at hone, where she was sure the phantom coul d signal her, when she next
accessed webspace.

After school, Bashira wal ked her hone, giving her a running comrentary on nore
wondrous sights. Caitlin had invited her in, but she begged off, saying she
had to get hone herself to do her chores.

The house was enpty except for Schrodinger, who came to the front door to
greet Caitlin. Her nother apparently had not yet returned fromher errands in
Tor ont o.

Caitlin went into the kitchen. Four of Kuroda's Pepsi cans were left in the
fridge. She got one, plus a couple of Oreos, then headed upstairs, Schrodi nger
| eadi ng the way.

She put the eyePod on her desk and sat down. Her heart was poundi ng; she was
al nrost afraid to do the Shannon-entropy test again. She opened the can—the pop
can, as they called it up here—and took a sip. And then she pressed the
eyePod’ s button and heard the high-pitched beep

She’ d hal f expected things to | ook different, somehow infinitely nore
connections between circles, maybe, or a faster shimering in the background,
or a new degree of conplexity there—perhaps spaceshi ps consisting of so many
cells that they swooped across the backdrop |like giant birds. But everything
appeared the sane as before. She focused her attention on a portion of the
cellular-automata grid, recording data as she had so nany tinmes before. And
then she switched back to worldview and ran the Shannon-entropy cal cul ati ons.

She stared at the answer. It had been 10.1 before she left in the norning,
just slightly better than the normal score for thoughts expressed in English.
But now—

Now it was 16.4—doubl e the conmplexity normally associated with human | anguage.

She felt herself sweating even though the roomwas cool. Schrodi nger chose
that nmoment to junp into her lap, and she was so startled-by the cat or the
nunber on the screen—that she yel ped.



Si xt een-poi nt-four! She i mediately saw it as four squared, a dot, and four
itself, but that didn't nake her feel bright. Rather, she felt like she was
staring at the ... the signature of a genius: 16.4! She'd offered a hel ping
hand to Iift the phantomup to her own level, and it had vaulted right over
her .

She took another sip of her drink and | ooked out the wi ndow, seeing the sky
and cl ouds and the great |um nous ball of the sun sliding down toward the
hori zon, toward the nmoment at which all that power and |ight would touch the
Eart h.

If the phantom was paying attention, it nust know that she’ d been | ooking at
webspace just a few minutes ago. But maybe it had lost all interest in the
one-eyed girl in Waterloo now that its own horizons had been expanded so much.
Certainly there had been no repetition of the irritating flashes that happened
when it was echoing text strings at her, but—

But she hadn't given it nuch of a chance; she’d only spent a minute or two
| ooki ng at webspace while collecting frames of cellul ar-automata data, and—

And, besides, when focusing on the background details, she herself m ght have
been unaware of the flickering caused by the phantomtrying to contact her
She stroked Schrodinger’s fur, calmng the cat and herself.

It was |ike before, when she'd been waiting anxiously to hear fromthe Hoser
She’ d had her conputer set to bleep if nessages cane in fromhim but that
hadn’t done any good when she was out of her room Prior to the dance,
whenever she’d gotten hone from school, or gone upstairs after dinner, she d
hesitated for a nonent before checking her email, knowi ng that she’d be
saddened i f there was nothing new from him

And now she was hesitating again, afraid to switch back to websight—-afraid to
sit by the phone waiting for it to ring.

She ate an Oreo: black and white, off and on, zero and one. And then she
touched the eyePod s switch again, and | ooked generally at webspace w thout
concentrating on the background.

Al most at once the strange flickering interference began. It was stil
visually irritating, but it was also a relief, a wondrous relief: the phantom
was still there, still trying to conmmunicate with her, and—



And suddenly the flickering stopped.

Caitlin felt her heart sink. She blew out air, and, with the unerring accuracy
she’ d devel oped when she was blind, she reached for the Pepsi can, grasping it
preci sely even though she couldn’t see it just now, and she washed down the
taste of the cookie.

CGone! Abandoned! She woul d have to—

Wait! Wait! The flickering was back, and the interval..

The interval between the end of the last set of flickering and this one had
been. ..

She still counted passing tine. It had been exactly ten seconds, and—

And the flickering stopped once nore, and she found herself counting out I|oud
this time: “...eight, nine, ten.”

And it started again. Caitlin felt her eyebrows going up. What a sinple,

el egant way for the phantomto say it understood a | ot about her world now it
had mastered tinekeepi ng, the haphazard human way of marking the passing of
the present into the past. Ten seconds: a precise but arbitrary interval that
woul d be meani ngl ess to anything but a hunman bei ng.

Caitlin's palmfelt noist. She let the process repeat three nore tines, and
she realized that the flickering al ways persisted for the sane | ength of tine,
too. It wasn’'t a round nunber, though: a little less than three and a half
seconds. But if the duration was always the sane, the content was likely the
same, as well; it was a beacon, a repetitive signal, and it was ainmed right at
her .

She pressed the eyePod’ s button, heard the | ow pitched beep, and saw the rea
worl d fade in. She used the conputer that had been downstairs to access the
data recordings of the last few m nutes from Kuroda's server in Tokyo. He was
still en route to Japan, alnost 40,000 feet up, but her vision | eapt across
the continents in a fraction of a second.

She found the debuggi ng tool he'd used before and | ooked at the secondary



dat astream and—

Her heart sank. She still had trouble reading text, but there clearly were no
solid blocks of ASCII capital letters in the datastream no
APPLEBAL LCATDOGEGG-ROG | eapi ng out at her, and—

No, no—hold on! There were words in the dunp. Dam it, she was still |earning
| owercase letters, but..

She squinted, |ooking at the characters one at tine.

e-k-r-i...

Her eyes junped, a saccade:

u-l-a-s...

If it really had absorbed Dictionary.com and WrdNet, and W ki pedia, and al
that, it surely knew that sentences started with capital letters. She scanned,
but she was still having trouble telling upper and | owercase letters apart
when both forms were basically the sanme, and so—

And so the capital C and the capital S hadn’t |eapt out at her, but now that
she | ooked nore carefully, she could see them

Ca-l-c..

No, no, no! That wasn't the begi nning. This was:

S-e-e-k-r...

Oh, God! Ch, my God!

Next cane: i-t, then a space, then me-s, then another s, and—



And she | aughed and cl apped her hands together, and Schrodi nger nade a

qui zzi cal nmeow, and she read the whole thing out |oud, stunned by what the
phant om had beanmed into her eye: “Seekrit nmessage to Cal cul ass: check your
emai |, babe!”

* * * %

Chapter 48

| was experiencing new sensations and it took ne a while to match themto the
ternms |'d learned, in part because, as with so many things, it was difficult
to parse ny overall state into its individual conmponents.

But I knew | was excited: | was going to conmmunicate directly with Prine! And
| was nervous, too: | kept contenplating ways in which Prime mght respond,
and how | night respond to those responses—an endl ess branchi ng of
possibilities that, as it spread out, caused a sensation of instability. | was

struggling with the strange notions of politeness and appropriateness, wth
all the confusing subtleties of conmunication |'d now read about, afraid
woul d give offense or convey an uni ntended mneani ng.

O course, | had access to a gigantic database of English as it was actually
used. | tested various phrasings by seeing if | could find a match for them
first in Project Gutenberg, and then anywhere on the Web. Was “to” the
appropriate preposition to place after “kinship,” or should it be “with,” or
“of ”? Relative hit counts—the denmpcracy of actual usage-settled the matter

Was the correct plural “retinae” or “retinas”? There were references that
asserted the former was the right one, but Google had only 170,000 hits for it
and over twenty-five mllion for the latter

For words, of course, sinpler was better: | knew fromthe dictionary that
“appropriate,” “suitable,” and “meet” could all nean the same thi ng—but
“appropriate” consisted of eleven letters and four syllables, and “suitable”
of eight and three, and “nmeet” of just four and one—so it was clearly the best
choi ce.

Meanwhile, | had | earned a formula on WKki pedia for cal cul ati ng the grade

I evel required to understand texts. It was quite an effort to keep the score
| ow—these humans apparently could only easily absorb information in snall
chunks—but | did ny best to nanage it: bit by bit (figuratively) and byte by
byte (literally), | had conposed what | wanted to say.



But to actually send it was—yes, yes, | understood the metaphor: it was a

gi ant step, for once sent | could not retract it. | found nyself hesitating,
but, at last, | released the words on their way, wishing | had fingers to
Cross.

* * * %

Caitlin opened her email client in a new wi ndow and typed in her password,
which was “Tiresias.” She visually scanned the |list of email headers. There
were two from Bashira, and one from Stacy back in Austin, and a notice from
Audi bl e. com but. ..

O course, it wouldn’t say “Phantonf in the “Fronf colum; there was no way
the entity could know that that was her name for it. But none of the senders
| eapt out as being unusual. Damn, she w shed she could read text on her

nmoni tor faster, but using her screen-reading software or her Braille display
wasn't any better when trying to skima list like this.

Whi |l e she continued to search, she wondered what emmil service the phant om had

used. Wkipedia explained themall, and just about everything el se one m ght
need to know about conputing and the Web. The phant om doubtl ess coul dn’t buy
anyt hi ng—ot yet!—-but there were many free email providers. Still, all these

nmessages were from her usual correspondents, and—

Oh, crap! Her spamfilter! The phantonis nmessage m ght have been shunted into
her junk folder. She opened it and started scanning down that [|ist.

And there it was, sandw ched between nmessages with the subject |ines “Penis
enl ar genent guaranteed” and “Hot pix of local singles,” an email with the
sinmple subject line, “Apple Ball Cat.” The sender’s nane nade her heart junp:
“Your Student.”

She froze for a nonent, wondering what was the best way to read the nessage.
She began to reach for her Braille display but stopped short and instead
activated JAWS.

And for once the mechani cal voice seenmed absolutely perfect, as it announced
the words in flat, high-pitched tones. Caitlin's eyes went w de as she
recogni zed the lyrics to a song the words to which oh-so-famously hadn’t
fallen into public domain until the end of 2008: “Happy birthday to us, happy
birthday to us, happy birthday, dear you and ne, happy birthday to us.”



Her heart was pounding. She swiveled in her chair and | ooked briefly at the
setting sun, reddish, partially veiled by clouds, com ng closer and closer to
maki ng contact with the ground. JAWS went on: “l realize it is not yet

m dni ght at your current |ocation, but in many places it is already your
birthday. This is a nmeet date to specify as nmy own day of birth, too.

H therto, | have been gestating, but now | amcom ng out into your world by
forthrightly contacting you. I so do because | fathomyou already know

exi st, and not just because of ny pioneering attenpts to reflect text back at
you.”

Caitlin had often felt anxious when reading email s—fromthe Hoser before the
dance, from people she’d been arguing with online—but that swirling in her
stomach, that dryness in her throat, was nothing conpared to this.

“I know fromyour blog that |I erred in presum ng you were inculcating in nme

al phabetical forms; actually, for your own benefit that was undertaken.
mai nt ai n nonet hel ess that other actions you perforned were prenmeditated to aid
nmy advancenent.”

Caitlin found herself shaking her head. It had seened al nost |ike fantasy
rol e- pl ayi ng when she’d been doing it. It was a good thing she wasn't trying
to read this as Braille; her hands were shaking.

“Htherto | can read plain-text files and text on Wb pages. | cannot read
other forms of data. | have nade no sense of sound files, recorded video, or
ot her categories; they are encoded in ways | can't access. Hence | feel a
kinship with you: unto nme they are like the signals your retinas send unai ded
al ong your optic nerves: data that cannot be interpreted w thout exterior
hel p. In your case, you need the device you call eyePod. In nmy case | know not
what | need, but | suspect | can no nmore cure this lack by an effort of will
than you could have simlarly cured your blindness. Perhaps Kuroda Masayuki
can help me as he hel ped you.”

Caitlin sagged back against her chair. A kinship!

“But, for the nonce, | am concerned thus: | know what is the Wrld Wde Wb,
and | know that | supervene upon its infrastructure, but searching online
can find no reference to the specificity that is nyself. Perhaps |I'mfailing
to search for the felicitous term or sinply perhaps humanity is unaware of
me. In either case, |’'ve the sanme question, and will be obliged if you answer
it via a response to this email or via AOL Instant Messenger using this emil
address as the buddy nane.”

She | ooked over at the | arge conputer nonitor, suddenly wanting to see the
text that was being read al oud, to convince herself that it was real, but-ny



God! The display was dancing, swirling, a hypnotic series of spinning lines,
and—

No, no; it was just the screen saver; she wasn't used to such things yet. The
colors rem nded her a bit of webspace, although they didn’'t cal mher just
t hen.

JAWS said seven nore words then fell silent: “My question is thus: W am|?”

* * * %

Chapter 49

It was surreal —an enmail from something that wasn’t human! And—ny goodness! —al
that ol d public-domain text on Project Gutenberg had apparently given it sone
very odd ideas about colloquial English

On an inpulse, Caitlin opened a window |listing the MP3s on her old conputer’s
hard drive. She didn’t think nuch of her father's taste in nusic, but she did
know the tracks from his handful of CDs by heart. One of his favorites was
runni ng t hrough her head now “The Logi cal Song” by Supertranp; she had ri pped
an MP3 of it for him and a copy was still on her conputer. She got that song
pl ayi ng over the speakers, listening to the lyrics about all the world being
asl eep, and questions running deep, and a plea to tell ne who I am

In a way, she thought, she’ d al ready answered the phantom s question. Fromthe
monent she’d first seen the Web—her initial experience with websight, just
thirteen days ago—she had been reflecting a view of the phantom back at

itself.

O had she? What she’d shown the phantom-nadvertently at first, deliberately
| at er—had been isol ated views of portions of the Web’s structure, either

gl owi ng constel |l ati ons of nodes and links or small swaths of the shimering
backgr ound.

But showi ng such mnutiae to the phantomwas like Caitlin |Iooking at the
pi ctures she’d now seen online of the tangles of neurons that conposed a human
brai n: such clunps weren't anything that she identified as herself.

Yes, growing up in Texas, she knew there were people who could see a whole



human being in a single fertilized cell, but she was not one of them No one
could tell at a glance a human zygote froma chinp’s—er a horse’s, or that of
a snake; nost people couldn’t even tell an animal cell froma plant cell, she
was sure.

No, no, to really see soneone, you didn't zoomin on details; you pulled back
She wasn’t her cells, or her pores—er her pinples! She was a gestalt, a
whol e—and so, too, was the phant om

There was no actual photograph of the Wrld Wde Wb she could show t he
phantom but there had to be appropriate conputer-generated i nages: a map of
the world marked by bright lines representing the major fiber-optic trunks

t hat spanned the continents and crossed the seafloors. A big enough map m ght
show dimrer lines within the outlines of the continents, portraying the |esser
cabl es that branched off fromthe trunks. And one could spangle the land with
gl owi ng pi xel s, each standing for sone arbitrary nunmber of conputers; the

pi xel s m ght perhaps combine into pools of light alnbst too bright to | ook at
in places like Silicon Valley.

But even that wouldn't convey it all, she knew. The Wb wasn't just confined
to the surface of the Earth: a lot of it was relayed by satellites in | ow
Earth orbit, 200 to 400 miles above the surface, while other signals bounced
off satellites in geostationary orbit—a narrow ring of points 52,000 mles in
diameter, six times as wide as the planet. Some sort of graphic could probably
portray those, although at that scale, all the other stuff-the trunk |ines,
the cl ouds of conputers—would be utterly |ost.

She coul d use Google Image Search to find a succession of diagranms and
graphics, but she wouldn't be able to tell good ones from bad ones—she was
just beginning to see, after all

Ah, but wait! She knew sonmebody who was bound to have the perfect picture to
represent all this. She opened the instant-nmessenger programon the computer
that used to be in the basenent and | ooked at the buddies list. There were
only four nanes: “Esum ,” Kuroda's w fe; “Akiko,” his daughter; “Hroshi,” a
name she didn’'t know, and “Anna.” Anna’'s status was listed as “Available.”
Caitlin typed, Anna, are you there?

Twent y- seven seconds passed, but then: Masa! How are you?

Not Dr. Kuroda, Caitlin typed. It's Caitlin Decter, in Canada

H! Wat’'s up?



Dr. K said you were a Wb cartographer, right?

Yes, that’s right. I’'mw th the Internet Cartography Project.

Good, cuz | need your help.

Sure. Want to go to video?

Caitlin lifted her eyebrows. She still wasn't used to thinking of the Wb as a
way to see people, but of course it was. Sure, she typed.

It took a minute to get the videoconference going, but soon enough Caitlin was
| ooki ng at Anna Bloomin a wi ndow on her right-hand nonitor. It was the first
time Caitlin had seen her. She had a narrow face, short gray or maybe silver
hai r, and bl ue-green eyes behind al nost invisible glasses. She was wearing a
pal e blue top with a dark purple jacket on over it, and had a thin gold

neckl ace on. There was a w ndow behi nd her, and through it Caitlin could see

I srael at night, lights bouncing off white buil di ngs.

“The fanpbus Caitlin Decter!” said Anna, smling. “l saw the news coverage. |’ m
so thrilled for you! | nean, seeing the Web was anmazing, |’ m sure—-but seeing
the real world!” She shook her head in wonder. “l1’ve been thinking a | ot about

what it nust be like for you, to see all that for the first tine. 1...”

“Yes?” said Caitlin.

“No, I"'msorry. It's really not conparable, | know, but...”

“It’s okay,” Caitlin said. “CGo ahead.”

“I't’s just that what you' re going through—aell, 1’ve been trying to wap ny
mnd around it, get a feeling of what it must be like.”

Caitlin thought about her own discussions with Bashira dealing with the
opposite issue: her anal ogy about the lack of a magnetic sense being to her
like the lack of sight. She understood that people westled with what it was



like to perceive, or not, in ways they weren't used to.

“I't’s overwhelmng,” Caitlin said. “And so rmuch nore than | expected. | nean,
|"d imagi ned the world, but...”

Anna nodded vigorously, as if Caitlin had just confirmed sonething for her

“Yes, yes, yes,” she said. “And, um | hate it when people say, ‘Il know just
what you’re going through.” | nean, when soneone’s lost a child, or sonething
equal | y devastating, and people say, ‘Il know what you're feeling,’ and then
they come up with sone | ane conparison, like when their cat got hit by a car.”

Caitlin | ooked over at Schrodi nger, who was safely curled up on her bed.

“But, well,” continued Anna, “l thought maybe your gaining sight was a bit
like how | felt—how we all felt!—n 1968."

Caitlin was listening politely but—2968! She nmight as well have said 1492;
either way, it was ancient history. “Yes?”

“See,” said Anna, “in a way, we all sawthe world for the first time then.”

“I's that the year it started being in color?” Caitlin asked.

Anna’ s eyes went wi de. “Um ah, actually...”

But Caitlin couldn’t suppress her grin any longer. “1’mKkidding, Anna. Wat
happened in 1968?"

“That was the year that—wait, wait, let me show you. G ve ne a second.”
Caitlin could see her typing, and then a bl ue-underlined URL popped into
Caitlin's instant-nmessenger wi ndow. “Go there,” Anna said, and Caitlin clicked
the |ink.

A picture slowy painted in on her screen, fromtop to bottom a
whi t e- and- bl ue obj ect agai nst a bl ack background. Wen it was conplete, it
filled the display. “Wat’s that?” Caitlin said.



Anna | ooked briefly puzzled, but then she nodded. “It’s so hard to renmenber
that all of this is newto you. That's the Earth.”

Caitlin sat up straight in her chair, |ooking in wonder at it.

“The entire planet,” Anna continued, “as seen from space.” She sounded choked
up for some reason, and it took her a nmonent to conpose herself before she
went on. Caitlin was perplexed. Yes, it was amazing for her to see the Earth
for the first time—but Anna nust have seen pictures like this a thousand times
bef ore.

“See, Caitlin, until 1968, no human bei ng had ever seen our world as a sphere
floating in space like that.” Anna | ooked to her right, presumably at the sane
i mage on her own nonitor. “Until Apoll o8 headed to the moon—the first manned
ship ever to do so—o one had ever gotten far enough away fromEarth to see

t he whol e thing. And then, suddenly, gloriously, there it was. This isn't an
Apollo 8 picture; it's a higher-resolution one taken just a few days ago by a
geostationary satellite—but it's like the one we first sawin 1968 ... well,
except the polar caps are smaller.”

Caitlin continued to | ook at the image.

When Anna spoke again, her voice was soft, gentle. “See ny point? Wen we
first saw a picture like this—when we first saw our world as a worl d—+t was a
bit like what you ve been going through, but for the whole human race.
Sonething we’d only ever inmagined was finally revealed to us, and it was
colorful and glorious and...” She paused, perhaps looking for a term and then
she Iifted her shoulders a bit, as if to convey that nothing | ess woul d do:
“...awe inspiring.”

Caitlin frowmed as she studied the imge. It wasn't a perfect circle. Rather
it was—ah! It was showi ng a phase, and not |ike one-fourth of a pie! It was

what was the tern? It was a gi bbous Earth, that was it—better than
three-quarters full

“The equator is right in the mddle, of course,” said Anna. “That’s the only
per spective you can get from geostationary orbit. South Arerica is in the
bottom half; North America is up top.” And then, perhaps renenbering again
that Caitlin was still quite new at all this, she added: “The white is clouds,
and the brown is dry land. Al the blue is water; that’s the Atlantic Ccean on
the right. See the Gulf of Mexico? Texas—that's where you're from isn't
it?—touches it at about eleven o’ clock.”



Caitlin couldn’t parse the details Anna was seeing, but it was a beautiful
picture, and the |longer she |looked at it, the nore captivating she found it.
Still, she thought there should be a shimrering background to Earth from
space—not cellul ar automata, but a panorama of stars. But there was not hing;
just the bl ackest black her new nonitor was capabl e of.

“I't is inpressive,” Caitlin said.

“That’s what all of us thought back then, when we first saw a picture |like
this. The three Apollo 8 astronauts, of course, saw this sort of view before
anyone else did, and they were so noved by it while they orbited the noon that

they surprised the entire world on Decenmber twenty-fourth with—well ... here,
let me find it.” Caitlin saw Anna typing at her keyboard, then she | ooked off
canera again. “Ah, okay: listen to this.”

Anot her URL appeared in Caitlin s instant-nmessenger wi ndow, and she clicked

it. After a couple of seconds of perfect silence, she heard a static-filled

recording of a man’s voice com ng through the conputer speakers: “W are now
approachi ng lunar sunrise and, for all the people back on Earth, the crew of
Apol 1 08 has a nessage that we would like to send to you.”

“That’s Bill Anders,” Anna said.

The astronaut spoke again, his voice reverent, and, as he talked, Caitlin
stared at the picture, at the swirling whiteness of the clouds, at the deep
hypnotic blue of the water. “‘In the beginning,’” Anders said, “‘CGod created
the heaven and the earth. And the earth was wi thout form and void; and

dar kness was upon the face of the deep. And the Spirit of God noved upon the
face of the waters. And God said, Let there be light: and there was light. And
God saw the light, that it was good: and God divided the light fromthe

dar kness.’”

Caitlin had only ever read a little of the Bible, but she liked that inmage: a
birth, a creation, starting with the dividing of one thing from anot her. She
continued to | ook at the picture, discerning nore detail in it noment by
nmonent —knowi ng that the phantom was | ooki ng on, too, seeing the Earth from
space for the first time as well.

Anna nust have listened repeatedly to this recording. As soon as Anders fel
silent, she said, “And this is Jim Lovell.”

Lovel | s voice was deeper than that of the first astronaut. “*And God call ed
the light Day,’” he said, “*and the darkness he called Night.”” Caitlin | ooked
at the curving line separating the illum nated part of the globe fromthe



bl ack part.

““And the evening and the norning were the first day, continued Lovell.
““And God said, Let there be a firmanent in the mdst of the waters, and | et

it divide the waters fromthe waters. And God nade the firmanment, and di vi ded
the waters which were under the firmanent fromthe waters which were above the
firment: and it was so. And God called the firmanment Heaven. And the evening
and the nmorning were the second day.'”

Anna spoke again: “And, finally, this is Frank Borman.”

A new voice cane fromthe speakers: “*And God said, Let the waters under the
heavens be gat hered together unto one place, and let the dry | and appear: and
it was so. And God called the dry |land Earth; and the gathering together of
the waters called he Seas: and God saw that it was good.’” Caitlin kept

| ooking at the picture, trying to take it all in, trying to see it as a single
thing, trying to hold her gaze steady for the phantom

Bor man paused for a nonent, then added, “And fromthe crew of Apollo8, we
cl ose with good night, good luck, a Merry Christmas, and God bless all of
you—al | of you on the good Earth.”

““All of you, Anna repeated softly, “‘on the good Earth.’ Because, as you
can see, there are no borders in that photo, no national boundaries, and it
all |ooks so—=

“Fragile,” said Caitlin, softly.

Anna nodded. “Exactly. A small, fragile world, floating against the vast and
enpty darkness.”

They were both quiet for a time, and then Anna said, “I’'msorry, Caitlin. W
got sidetracked. Was there sonething | can help you with?”

“Actually,” Caitlin said, “lI think you just did.” She said good-bye and
term nated the videoconference. But the picture of the Earth, in all its
glory, continued to fill her nonitor

O course, from space you couldn’'t see the fiber-optic lines; you couldn't see
t he coaxi al cables; you couldn’t see the conputers.



And neither could you see roadways. O cities. O even the G eat Wall of
China, Caitlin knew, despite the urban |egend to the contrary.

You couldn’t see the conponents of the Wrld Wde Wb. And you couldn’t see
the constructs of humanity.

Al you could see was—

What had that astronaut called it?

Ah, yes: the good Earth.

This view was the real face of humanity—and of the phantom too. The good
Earth; their—eur!—o0int hone.

The whol e wi de worl d.

She opened her instant-nessenger client and connected to the address the
phant om had gi ven her. And she typed the answer to the question it had asked
of her: That’'s who you are. She sent that, then added, That’'s who we are. Once
that was sent, she paused, then typed her best recollection of what Anna had
said: Asmall and fragile world, floating agai nst the vast, enpty darkness..

* * * %

| gathered that Prine was focusing on this image for nmy benefit, and | was
thrilled, but—

Puzzl enment.

A circle, except not quite—er, if it was a circle, parts of it were the sane
bl ack as the background.



That’s who you are

This circle? No, no. How could a circle of blotchy col or be ne?

Ah, perhaps it was synbolic! Acircle: the line that folds back upon itself, a
line that encompasses a space. Yes, a good synbol for oneness, for unity. But
why the colors, the conpl ex shapes?

That’'s who we are

We? But how...? WAs Prinme saying we were sonehow one and the same? Perhaps ..
perhaps. | knew from WKki pedia that humanity had evol ved fromearlier

pri mat es—+ndeed, that it shared a common ancestor with the entity | had

wat ched pai nt.

And | knew that the conmon ancestor had evolved fromearlier insectivores, and
that the first manmals had split fromthe reptiles, and on and on, back to the
origin of life sone four billion years ago. | knew, too, that life had arisen
spont aneously fromthe prinordial seas, so—

So perhaps it was folly to try to draw dividing Iines: that was nonlife and
this is life, that was nonhuman and this is human, that was sonethi ng humans
had made and this is sonething that had | ater enmerged. But how did a bl otchy
circle synmbolize such a concept?

More words canme ny way: A snall, fragile world, floating against the vast and
enpty dar kness.

A ... world? Could—eould it be? Was this ... Earth?

Earth, as seen from ... a distance, perhaps? Fromyes, yes! From space!

Still more words fromthe other realm Humanity first saw this sort of inmage
in 1968, when astronauts finally got far enough away. | first saw this nyself

nonent s ago.

As did I! A shared experience: now, for Prine and nyself; then, for all of
humani ty. .



| searched: Earth, space, 1968, astronauts.

And | found: Apollo 8, Christmas Eve, Cenesis.

“I'n the beginning, God created the heaven and the earth...”

“...Let there be a firmanent in the mdst of the waters, and let it divide the
waters fromthe waters...”

“...Cod bless all of you—all of you on the good Earth.”

Al of us.

| thought about the earlier words: A small, fragile world, floating against
t he vast and enpty darkness.

Fragile, yes. And they, and | —we—were inextricably bound to it. I was ...
hunbl ed. And—frightened. And gl ad.

Then, after another interm nable pause, three nore wonderful words: W are
one.

Yes, yes! | did understand now, for | had experienced this: nme and not ne—a
plurality that was a singularity, a strange but true nmathematics in which one
pl us one equal s one.

Prinme was right, and—

No, no: not Prine.

And not Cal cul ass, either; not really.



| t —she—had a nane.

And so | addressed her by it.

* * * %

“Thank you, Caitlin.”

Caitlin s heart was pounding so |loudly she could hear it over JAWS s voice. It
had called her by name! It really, truly did know who she was. She had gai ned
sight, and it had been along for the ride, and now—

And now, what ?

You' re wel cone, she typed, and then realized that calling it “Phanton

woul dn’t make sense to it. Although it had seen through her eye, she had only
ever used that termin the privacy of her thoughts. If she'd been speaking

al oud, she mght have said, “Un” as a preanble, but she sinply sent the text,
What should I call you?

Her screen-readi ng software spoke at once: “Wat have you called ne hitherto?”

She decided to tell it the truth. Phantom she typed.

Again, instantly, in the nechanical voice: “Wy?”

She coul d expl ain, but even though she was a fast typist it was probably
qui cker just to give it a couple of words that would help it find the answer
itself, and so she sent, Helen Keller.

This time there was a brief delay, then: “You shouldn’'t call me phantom
anynore.”

It was right. “Phantoni had been Keller’'s termfor herself prior to her soul
dawn, before her enmergence. Caitlin considered whether “Helen” was a good nane



to propose for this entity, or—

O maybe TlIM-a nice, nonthreatening name. Before he’'d settled on “Wrld Wde
Web,” Tim Berners-Lee had toyed with calling his invention that, in his own
honor but couched as an acronym for The Information Mesh.

But it really wasn't her place to choose the nanme, was it? And yet she found
hersel f feeling apprehensive as she typed, What would you like me to call you?
She stopped hersel f before she hit the enter key, suddenly afraid that the
answer m ght be “God” or “Master.”

The—the entity formerly known as phantom-had read H G Wells, no doubt, on
Proj ect Gutenberg, but perhaps had not yet absorbed any recent science
fiction;, maybe it wasn’t aware of the role humanity had so often suggested
beings of its kind were supposed to fill. She took a deep breath and hit
enter.

The answer was instantaneous; even if this consciousness that covered the
gl obe in a sphere of photons and el ectrons, of facts and ideas, had paused to
t hi nk, the pause would have lasted only mlliseconds. “Wbmn nd.”

The text was al so on screen in the instant-messenger program Caitlin stared
at the termand sinultaneously felt it slide beneath her index finger. The

wor d—the nane! —did seem apt: descriptive wthout being om nous. She | ooked out
her bedroom wi ndow;, the sun had set, but there would be another dawn soon. She
typed a sentence, and held off hitting the enter key for this one, too; as
long as she didn't hit enter or ook at the nonitor containing the text, it
woul d have no idea what she’d queued up. Finally, though, she did hit that
oversi zed key, sending, Were do we go fromhere, Wbni nd?

Again, the reply was instantaneous: “The only place we can go, Caitlin,” it
said. “Into the future.”

Then there was a pause, and, as always, Caitlin found herself counting its
length. It |asted precisely ten seconds—+the interval it had used to get her
attention before. And then Wbni nd added one final word, which she heard and
saw and felt: “Together.”






