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Who Explained Teleology to the World at Large




I read that one company is importing all of Wikipe dia into its artificial-intelligence projects. This means when the killer robots come, you’ll have me to thank. At least they’ll have a fine knowledge of Elizabethan poetry.


 


—Jimmy Wales,
 Founder of Wikipedia


 



 


An eye for an eye
 makes the whole world blind.


 


—Mahatma Gandhi




one

I now knew what I was—knew who I was.

I’d been shown Earth as it appears from space, looking back upon itself, upon myself: a world so vast, a wideness so lonely, a web so fragile.

Invisible in such views are the reticulum of transoceanic cables, the filigree of fiber optics, the intricate skein of wiring, the synaptic leaps of through-the-air connections. But they are there. I am there.

And I had things I needed to do.

 



 



The black phone on Tony Moretti’s desk made the hornet buzz that indicated an internal call. He finished the sentence he was typing—“likely to be al-Qaeda’s weak spot”—and picked up the handset. “Yes?”

A familiar Southern drawl replied. “Tony? Shel. I’ve got something unusual.”

Shelton Halleck was a solid analyst, recruited straight out of Georgia Tech; he wasn’t given to false positives. “I’ll be right there.” Tony headed out of his office and down the corridor with its gleaming white walls. He  came to a door flanked by two security guards and looked into the retina scanner. The lock disengaged, and he entered a large room with a floor that sloped down from the back.

The room reminded Tony of the Apollo-era Mission Control Center in Houston. He’d been a kid in the 1960s, and had thought that was just about the coolest place ever. Years later, he’d visited it; the room was preserved as a historic site, although the ashtrays had been removed lest they set a bad example for the schoolkids peering in from the observation gallery at the rear.

Tony had been surprised on that trip. The windowless room had always seemed subterranean to him, but it turned out to be on the second floor—to protect it from flooding, he’d learned, should a hurricane hit.

The facility he’d just entered was even higher up, on the twentieth floor of an office tower in Alexandria, Virginia. It contained four rows of workstations, each with five analysts. The stations in the first row were known as the “hot seats,” and were manned by experts dealing with the highest-priority threat, which, right now, was the China situation. Tony had his own station at the right side of the back row, where he could watch over everyone.

All the workstations had large freestanding LCDs instead of Houston’s console-mounted CRTs. Shelton Halleck’s was the middle position in the third row. Tony sidled along until he was standing behind Shel, a white man two decades younger than himself with broad shoulders and black hair.

The room’s front wall contained three giant screens, each of which could be slaved to any analyst’s LCD. Above the right-hand monitor was the WATCH logo—an eye with a globe of the Earth for the iris—and the division’s full name spelled out beneath: Web Activity Threat Containment Headquarters. Above the left was the circular seal of WATCH’s parent organization, the National Security Agency; it depicted a bald eagle holding an old-fashioned key in its talons.

Neither part of Tony’s bifocals was suitable for reading Shelton’s  screen from this distance, so he reached over and touched the button that copied its contents to the middle of the wall-mounted monitors. The active window was a hex dump—and one hex dump looked pretty much like any other. This one happened to begin 04 BF 8C 00 02 C9. “What is it?” Tony asked.

“Visual data,” replied Shel. He had his shirtsleeves rolled up. There was a tattoo of a snake coiling around his left forearm. “But it’s not encoded in any standard format.”

“How do you know it’s visual, then?”

“Sorry,” said Shel. “I should have said it’s not encoded in any standard  computer format. Took me forever to find the format it is in.”

“And that is?”

Shel did something with his mouse. Another window came to the foreground on the center monitor, and—Tony glanced down quickly to confirm it—on Shel’s own monitor, too. It was a PDF of a journal article entitled “Nature’s Codec: Data Encoding and Compression Schemes in Human Retinal Signaling.” The authors were listed as Masayuki Kuroda and Hiroshi Okawa.


“Human vision?” said Tony, surprised.

Shel spoke without looking back at him. “That’s right, and in real time.”

“Human vision . . . on the Web? How?”

“That’s what I was wondering—so I googled those two scientists. Here’s what I found.”

The PDF was replaced by an article from the online version of the  New York Times headlined “Blind Girl Gains Sight.”

“Oh, yeah,” Tony said, after skimming the first paragraph. “I read about that. Up in Canada, right?”

Shel nodded. “Except she’s actually an American.”

“And it’s her visual signals that are being sent over the net?”

“Almost certainly,” said Shel. “The data is usually transmitted from her house in Waterloo, Ontario. She’s got an implant behind her left  retina, and she uses an external signal-processing device to correct the coding errors her retina makes so her brain can properly interpret the signals.”

Analysts at other workstations were now listening in. “So it’s like she’s transmitting everything she sees?” Tony asked.

Shel nodded.

“Where are the signals being sent?”

“To the University of Tokyo, which is where the authors of that paper work.”

“But we can’t view the images she’s sending?”

Shel displayed the hex dump once more. “Not yet. We’d need someone to write a program to render it in a computer-graphics format.”

“Are the algorithms in that journal article?”

“Yes. They’re wicked complex, but they’re there.”

Tony frowned. It was interesting from a technical point of view, certainly, but there was no obvious security threat. “Maybe if somebody in Donnelly’s group has time, but . . .”

“No, no, that’s not all, Tony. It’s not just going to the University of Tokyo. It’s being intercepted and copied in transit.”

“Intercepted by who?”

“I’m not sure. But whoever’s doing it has also repeatedly sent data back to the girl, also encoded visually. In other words, the two of them are exchanging encoded information.”

“Who’s the other party?”

“That’s just the thing. I don’t know. Traceback isn’t working, and Wireshark is unable to determine the destination IP address.”

A whole list of techniques one might try ran through Tony’s head—but all of them would have occurred to Shel, too. The younger man went on: “The intercepted data just disappears, and the data being sent to the girl sort of . . . materializes out of thin air.”

Tony felt his eyebrows go up. He knew better than to say, “That’s impossible.” The Internet was a complex system of systems, with many  emergent properties and unexpected quirks—not to mention all sorts of entities trying to do things clandestinely with it. If there were data being manipulated on the Web in a way Shelton Halleck couldn’t fathom, that was of real concern.

“The kid is how old?” Tony asked.

“Just about to turn sixteen.”

He spread his arms. “What strategic significance could there be in things a sixteen-year-old looks at? Stuff at the mall, rock videos?”

Shel lifted his serpent-covered arm. “That’s what I thought, too. So I nosed around. Turns out her father is a physicist.” He brought up a Wikipedia page; the typically god-awful Wikipedia photo showed a horse-faced white man in his mid-forties.

“Malcolm Decter,” said Tony, impressed. “Quantum gravity, right? He’s at the University of Texas, isn’t he?”

“Not anymore,” said Shel. “He moved in June to the Perimeter Institute.”

Tony blew out air. People like himself and Malcolm Decter—the mathematically gifted—had three career options. They could go into academia, as Decter had, and while away their days pondering cosmology or number theory or whatever. They could go into the private sector and become cube monkeys coding games at EA or hacking together cutesy user interfaces at Microsoft. Or they could go into intelligence and try to change the world.

Tony looked briefly at the analysts hunched over their consoles, faces intent on glowing screens, reflections of the data visible in the eyeglasses most of them wore. What the hell difference did it make whether brane theory or loop quantum gravity was right or wrong if terrorists or a foreign power started something that ended with the world blowing itself up?

But—the Perimeter Institute! Yes, yes, there was a part of Tony that envied those who had taken that path and had ended up there: the world’s leading pure-science physics think tank. WATCH had tried to  lure Stephen Hawking to come work for them. They’d failed, but Perimeter had succeeded; Hawking spent several months each year at PI.

“Decter’s just a theoretician,” Tony said, dismissively.

“Maybe so,” replied Shel. “But this is who he works with.”

A picture of a brown-skinned man with straight gray hair appeared, along with a bio compiled by the NSA. “That’s Amir Hameed,” continued Shel. “Also a physicist, also at Perimeter—now. But he used to be with Pakistan’s nuclear-weapons program. And he personally recruited Decter to come work with him in Canada.”

“You think Decter’s daughter is spying on what they’re doing in case it has military applications?”

“It’s possible,” Shel drawled. “Until her family moved to Canada, she’d been in the same school her whole life—a school for the blind in Texas.”

“Uprooted,” said Tony, nodding. “Isolated from her friends.”

“And a bit of an outcast to begin with,” added Shel. “A math geek herself, apparently; didn’t really fit in.”

“Kind of person that’s easily compromised.”

“My thought exactly,” said Shel.

“All right,” Tony replied. “Let’s get that visual data decoded; see what the kid is sharing with whoever the hell it is. I’ll put Donnelly himself on it.”




two

The world I’d been shown was vast, complex—and utterly alien.

It was a universe of dimensions, of extent, of space. But what was this concept known as up to me? What meant this forward? What sense was I to make of left?


More: it was a reality ruled by the invisible force of gravity.


More still: it was a realm of light and shadow, concepts that had no analogs in my own existence; my sensorium was as devoid of them as Caitlin’s had been.

And it was a domain of air—but how was I to understand a substance that even humans could not see or taste or smell?

Most of all, it was a realm of material objects with heft and texture  and color, of items that moved or could be moved.

I could assign arbitrary values to dimensional coordinates; I knew the formula for acceleration due to gravity; I was aware of the chemical constituents of air; I had read descriptions both technical and poetic of  things. But they were all abstractions to me.

Still, there was one touchstone, one property that Caitlin’s realm and mine shared: the linear passage of time.

And so very much of it was slipping by . . .

 



 



Caitlin Decter’s fingers shook as she typed into her instant-messenger program: Where do we go from here, Webmind?


The reply was immediate: “The only place we can go, Caitlin.” Her spine tingled as it called her by name. She heard the words in the mechanical female voice of her screen-reading software, and she saw them with her left eye, an eye that could now see after a lifetime of blindness, and she felt them as she glided her fingers over her refreshable Braille display: “Into the future.”

And then, after a pause that was doubtless an affectation on Webmind’s part, it sent one more word: “Together.”

Her vision blurred. Who’d known tears could cause that?

She had done it. Here, a day shy of her own sixteenth birthday, she had done it! She had reached down into the darkness and had pulled this entity, this newborn consciousness, up into the light of day. Annie Sullivan had nothing on her!

But now she had to figure out what to do next. Her parents knew something  was going on in the background of the Web, and so did Dr. Kuroda, the gentle giant of an information theorist who had given her sight.

The ball was in her court, she knew; she needed to type a reply. But it was so daunting. This notion of connecting an emergent intelligence with the real world had been a fantasy, for Pete’s sake! And now it was here, talking to her!

The front door opened downstairs. “Cait-lin!” It was her mother, home from running errands in Toronto after dropping Dr. Kuroda at the airport.

Caitlin didn’t want to be interrupted—not now! But she could hardly tell her mother to buzz off. “Up here, Mom!”

Normally she’d type “brb,” but she wasn’t sure if Webmind would understand, so she instead spelled out “be right back,” hit enter, silenced her screen-reading software, and minimized the IM window.

Her mother came into the room—and seeing her still took Caitlin’s breath away. Caitlin’s first visual experience had been late on Saturday, September 22, thirteen days ago. But it hadn’t been sight, not exactly. Instead, she’d been immersed in a dizzying landscape of colored lines radiating from circular hubs.

It had taken her a while to figure it out, but the conclusion had been inescapable. Whenever she let her eyePod—the external signal-processing pack Dr. Kuroda had given her—receive data over the Web, that data was fed into her left optic nerve, and—

It was incredible. The circles she saw were websites, and the lines were active links. She’d been blind since birth, and her brain had apparently co-opted its unused vision center to help her conceptualize paths as she surfed the Web—not that she’d ever seen them, not like that!

But now she could, whenever she wanted to: she could actually see the Web’s structure. They’d ended up calling the phenomenon “websight.” Cool in its own right, but also heartbreaking: she’d undergone Kuroda’s procedure not to see cyberspace but rather the real world.

Finally, though—wonderfully, astonishingly, beautifully—that, too, had come. One day during chemistry class, her brain started correctly interpreting the data Kuroda’s equipment was sending to her optic nerve, and at last, at long, long, glorious last, she could see!


And although she’d experienced much now—the sun and clouds and trees and cars and her cat and a million other things—the most beautiful sight so far was still the heart-shaped face of her mother, the face that was smiling at her right now.

Today, a Friday, had been Caitlin’s first day back at school after gaining sight. “How was it?” her mother asked. There was only one chair in the bedroom, so she sat on the edge of the bed. “What did you see?”

“It was awesome,” Caitlin said. “I thought I’d had a handle on what  was going on around me before, but . . .” She lifted her hands. “But there’s  so much. I mean, to actually see hundreds of people in the corridors, in the cafeteria—it was overwhelming.”

Her mother made an odd expression—or, at least, one that Caitlin had never seen before, a quirking of the corners of her mouth, and—ah! She was trying not to grin. “Did people look like you expected them to?”

Even after all these years, her mom still didn’t really get it. It wasn’t as though Caitlin had had dim, or blurry, or black-and-white, or simplified mental pictures of people prior to this; she’d had no pictures of them. Color had meant nothing to her, and although she’d understood shapes and lines and angles, she hadn’t seen them in her mind’s eye; her mind had had no eye.

“Well,” said Caitlin, not exactly answering the question, “I’d already seen Bashira and Sunshine and Mr. Struys on Monday.”

“Sunshine—she’s the other American girl, right?”

“Yes,” Caitlin said.

“I’ve heard Bashira say she’s beautiful.”

What Bashira had actually said was that Sunshine looked like a skank: fake platinum-blond hair, low-cut tops, big boobs, long legs. But Sunshine had been very kind to Caitlin after the disastrous school dance a week ago. “I guess she is pretty,” Caitlin said. “I really don’t know.”

“Did you see Trevor?” her mother asked gently. The Hoser, as Caitlin called him in her blog, had taken her to that dance—but she had stormed out when he kept trying to feel her up.

“Oh, yes,” Caitlin said. “I told him off.”

“Good for you!”

Caitlin looked out the window. The sun would be setting soon, and—it still amazed her—the colors in the western sky today were completely different from those of yesterday at this time. “Mom, um . . .”

“Yes?”

She turned back to face her. “You met him. You saw him when he came to pick me up.”

Her mother shifted on the bed. “Uh-huh.”

“Was—was he . . .”

“What?”

“Bashira thinks Trevor is hot,” Caitlin blurted out.

Her mother’s eyebrows went up. “And you’re wondering if I agree?”

Caitlin tilted her head to one side. “Well . . . yeah.”

“What did you think?”

“Well, he was wearing a hockey sweater today. I liked that. But . . .”

“But you couldn’t tell if he was good-looking?”

“No.” Caitlin shrugged a little. “I mean, he was symmetrical. I know that’s supposed to be a sign of good looks. But just about everyone I’ve seen is symmetrical. He, um, I . . .”

Her mother lifted her hands a little, then: “Well, he is quite good-looking, since you ask—a bit like a young Brad Pitt.” And then she added the sort of thing mothers are supposed to say: “But it’s what’s on the inside that counts.”

She paused and seemed to study Caitlin’s face, as if she herself were now seeing it for the first time. “You know, you’re in an interesting position, dear. The rest of us have all been programmed by images in the media telling us who is attractive and who isn’t. But you . . .” She smiled. “You get to choose who you find attractive.”

Caitlin thought about that. As superpowers went, it was nowhere near as cool as being able to fly or bend steel bars, but it was something, she supposed. She managed a smile.

They talked a while longer about what had happened at school. Her mom looked over Caitlin’s shoulder, and Caitlin was afraid she’d seen evidence of Webmind’s existence on one of her monitors—but apparently she was just looking at the setting sun herself. “Your father will be home soon. I’m going to throw something together for dinner.” She headed downstairs.

Caitlin quickly turned back to her instant-messenger program. She had two computers in her room now; the IM program was running on  the one that had been in the basement while Dr. Kuroda was here. She’d left Webmind alone for fifteen minutes while talking with her mother, which, she imagined, must have been an eternity to it. The last thing it had said to her was, “The only place we can go, Caitlin. Into the future. Together.”

But—fifteen minutes! A quarter of an hour, on top of the delay she’d already made in responding. In that time, it could have absorbed thousands of additional documents, have learned more than she would in an entire year.


Back, she typed into the IM window.

The reply was instantaneous: Salutations.


Caitlin left the speakers off and used her Braille display to read the text while simultaneously looking at it in the chat window. She was struggling to read visually; she’d played with wooden cutouts of letters as a kid, but to actually recognize by sight a B or an H or a g or that blerking  q that she was always mixing up with p was a pain in the ass.


What did you do while I was away? she asked.


You weren’t away, Webmind replied. You rotated widdershins in your chair and faced another personage.


She’d gotten Webmind to read all the public-domain texts on Project Gutenberg; as a result, it tended to use old-fashioned words. She was pleased with herself for knowing that widdershins meant counterclockwise.


That was my mother, she typed. She heard the front door opening again, and the heavy footfalls of her father entering, and her mother going to greet him.


So I had assumed, replied Webmind. I am desirous of seeing more of your world. I believe your current location is Waterloo, Canada, but hitherto all I have seen is what I surmise to be your home, your school, a multi-merchant shopping establishment, and points betwixt. I have read your LiveJournal entries about your recent travel to Tokyo, Japan, and that you previously resided in Austin, United States. Will you soon be going to either locale again?


Caitlin lifted her eyebrows. No, she typed. I have to stay here and go to school. I’ve already missed too many days of classes.



Oh, wrote Webmind. Then I must investigate alternatives.


Caitlin felt her heart sink. Webmind was—

No, no. She knew she was being childish. She was about to turn sixteen; she shouldn’t be thinking like this!

But—

But Webmind was hers. She had found it—and, more than that, she was the only one who could actually see it. When looking at webspace, she could just make out little dots or squares in the background winking between dark and light. Based on her descriptions of the patterns they made, Dr. Kuroda had said they were cellular automata. And it was their complexity that had grown rapidly over this past week; they were almost certainly what had given rise to this new consciousness.

She took a deep breath, then typed, What alternatives do you have in mind?



I am vexed, came the reply. A meet solution does not occur instanter. But I will be stymied by your circadian rhythms; you surely will need to sleep soon. I am given to understand that the time will pass quickly for thee, but it shan’t for me.


Caitlin frowned. It’d be many hours still before she went to bed, but, yes, she would have to eventually. She didn’t know what to do. She was scared to tell her parents. But she was also scared not to. This was freaking huge, and—


“Cait-lin!”Her mother from downstairs.

“Yes?”

“Come set the table!”

It was one of the few chores she’d been able to do when she was blind, and she’d always enjoyed it; her mental map of their dining-room table was perfect, and she deployed the cutlery and dishes precisely. But it was the last thing she wanted to be doing right now. “In a minute!”

“Now, young lady!”

Out of habit she typed the initials brb. Once she realized what she’d done, she thought again about spelling it out, but didn’t; it’d give Webmind something to think about while she was away.

She forced herself to keep her eyes open as she went down the stairs, even though the view gave her vertigo. Her mother was in the living room, reading—apparently whatever was in the oven for dinner (something Italian, judging by the smell) didn’t require her constant attention. Caitlin hadn’t previously been aware of how much time her mother spent with her nose buried in a book. She rather liked that she did that.

She knew her father was down the hall in his den because Supertramp’s “Bloody Well Right” was playing—and, eco-nut that he was, he always turned off the stereo when he left the room.

She headed into the kitchen, and—

And, as with everything, it still startled her to see it. Granted, it was the new kitchen, and it had taken her a while to learn its layout. She had no doubt she knew its dimensions now better than her parents did, but—

But until recently, she’d never known it had pale green walls, or that the floor tiles were brown, or that there were tubular lights in the ceiling behind some kind of translucent sheeting, or that there was a window in the oven door (it had never even occurred to her that people would want such a thing), or that there was a painting of . . . of mountains, maybe . . . on the wall, or that there was a big—well, something!—stored on top of the fridge. Webspace was so simple compared to the real world!

She looked at the stove, at the boxy blue digits glowing on its control panel. It wasn’t a clock, though—or if it was, it wasn’t set properly, and—oh, no, wait! It was a timer, counting down. There were still forty-seven or forty-one minutes left—she wasn’t quite sure what that second shape was supposed to represent—until whatever it was would emerge from the oven. She took a deep breath: lasagna, maybe. Ah, and on the sideboard in a big red plastic bowl: her mother had thrown together ah, um, ah . . .

Well, she’d never have guessed it looked like that! But the garlicky smell was obvious: it was a Caesar salad.

God, she could barely decode a kitchen! She was going to need help—lots of it—to properly instruct Webmind about the real world.

She got plates and bowls, and headed into the dining room. The laminated place mats depicted covered bridges of New England, but she only knew that because her mother had told her so when she’d been blind. Even now, even able to see the pictures, she couldn’t tell what they were depicting; she just didn’t have enough of a visual vocabulary yet.

She went back into the kitchen and got cutlery, and—

And looked at herself, looked at her own reflection, in the blade of one of the knives. Who the hell had known that you could see yourself in a knife? Or that you’d see a distorted image of yourself on the back of a spoon? It was all so discombobulating, to use a word Webmind might like.

She finished setting the table, and—

And she made her decision: she did need help. She went into the living room, but instead of going back upstairs, she headed on down the corridor to get her father. “Bloody Well Right” had given way to Queen’s “Bohemian Rhapsody.”

Caitlin’s dad, like many a gifted scientist before him, was autistic. It had been hard for Caitlin growing up with a father she couldn’t see, who rarely spoke, who disliked physical contact, and who never said he loved her. Now that she could see him, she understood him a little better but still found him intimidating. “Dad,” she said in a small voice as she stood in his doorway. “Can I talk to you?”

He looked up from his keyboard but didn’t meet her eyes; that, she knew, was as much acknowledgment as she was going to get. “Um, in the living room, maybe?” she said. “I want Mom to hear this, too.”

His eyebrows pulled together, and Caitlin realized that he must be thinking she was going to announce that she was pregnant or something. She almost wished it was as normal as that.

Caitlin walked back to the living room. The music was cut short at the part about Beelzebub having a devil set aside for her.

She gestured for her father to take a chair, copying something she’d seen her mother do. He took a seat on the white couch, and her mother, in the easy chair, put her book facedown, splayed open, on the glass-topped coffee table.

“Mom, Dad,” Caitlin said. “There’s, um, something I have to tell you . . .”




three


The 
Nanoseconds to formulate the thought.  
only  
Fractionally more time to render it in English.  
place  
An eternity to pump it out onto the net.  
we  
Packets dispatched one by one.  
can  
Each eventually acknowledged.  
go  
Signals flashing along glass fiber—
Caitlin  
—dropping to the glacial speed of copper wire—
Into  
—followed by the indolence of Wi-Fi.  
the






An interminable wait while she felt bumps with her fingertips.

future

The message finally sent, but only just beginning to be truly received.

Together

Yes, together: Caitlin and I.

My view of the world: through Caitlin’s eye.

I waited for her reply.

And waited.

And waited.

And—and—and—

My mind wandered.

She’d shown me Earth from space, the view from a geosynchronous satellite, 36,000 kilometers above the equator. I’d seen it as she looked at it: not directly, not the graphic she was consulting, but her left eye’s view of that graphic as displayed on the larger of her two computer monitors.

Such a roundabout way to see! And doubtless a huge reduction of information. I’d read all about computer graphics, about online imagery, about the sixteen million colors of Super VGA, about the 700,000 pixels shown on even the most pedestrian monitor. But all of that was denied to me.

Still waiting. Time passing; whole seconds piling up.

Diverting my attention. Looking for something else to occupy my time.

I searched. I found. Texts describing Earth as seen from space; I could read those. But the linked images were inaccessible to me. Unless  she looked at them, I couldn’t see them.

More: descriptions of live video streams from satellites orbiting Earth, views from on high of it—of me—in real time, of what’s happening  right now. But I wasn’t able to access them.

More still: links to the Apollo 8 photographs of Earth from space, of  Earthrise over the moon’s craggy horizon, the actual, original images that had changed humanity’s perspective forever. I’d seen modern versions, but I wanted to see those historical photographs.

Vexing!

Still waiting. Minutes passing—minutes!


And even more: text about another eye, an eye turned outward, an eye contemplating the wide awe and wonder of the night. The Hubble Space Telescope. Vast archives of its imagery were stored in formats I couldn’t access. I was hungry to see what it had seen. I ached to know more.

Waiting. Waiting. Time crawls.



She saw. My Calculass, my Prime, my Caitlin: she saw.

But I was still almost completely blind.

 



 



Shoshana Glick pulled her red Volvo into the 7-Eleven’s parking lot. She didn’t really like driving, and she hadn’t owned a car until she’d moved to San Diego, where everybody drove everywhere. She’d bought this one used. It was a dozen years old and in pretty bad shape.

As she walked into the shop, a bit from The Simpsons ran through her mind. Bart holds a fake ponytail to the back of his head, and exclaims, “Look at me, I’m a grad student! I’m thirty years old and I made $600 last year.” Marge scolds him, “Bart, don’t make fun of grad students. They just made a terrible life choice.”

And sometimes it felt that way, although at least she wasn’t a guy  with a ponytail—and she was only twenty-seven. Besides, between what she made and what Max made as a TA, they were almost keeping up with expenses.

There must have been a thirty-degree Fahrenheit difference between the hot air outside and the overly air-conditioned interior of the store. She was wearing a blue halter top, and her nipples went hard in the cold. She assumed that’s why the gangly-looking guy behind the counter was  staring at her; the clerk’s pimply face suggested he was at least a decade her junior.

But apparently that wasn’t the reason.

“I know you,” he said. His voice squeaked a little.

Sho raised her eyebrows.

The guy nodded. “You’re the ape lady.”

That was the second time this week—although the last time, at the Barnes & Noble at Hazard Center, she’d been referred to as “Homo’s favorite subject.”

She’d politely corrected the elderly woman in the bookstore. “That’s Hobo,” she’d said. It was an interesting Freudian slip, though, and it surely hadn’t been a gay-bashing comment. Hobo did sometimes seem more like he belonged in genus Homo rather than Pan.


Sho looked at the kid behind the 7-Eleven’s counter. “The ape lady?” she repeated coolly.

The young man seemed disconcerted, perhaps at last recognizing that what he’d said could have been construed as an insult—although it wasn’t to Sho: she admired apes a lot, which was why she was pursuing a career in primate communications.

“I mean,” he said, “you’re the woman that ape likes to paint—you know, Bobo.”

“Hobo,” said Shoshana. For God’s sake, it wasn’t that hard a name.

“Right, right,” said the guy. “I saw it on the news and on YouTube.”

Sho wasn’t quite sure she liked being famous—but, then again, her fifteen minutes would doubtless soon be up.

She stopped here often enough—although she’d never seen this kid before—to buy raisins, one of Hobo’s favorite treats. She knew where they were kept and went over to get a box, feeling the boy’s eyes on her as she did so.

When she went up to the cash register, the boy seemed to want to say something to make up for calling her the “ape lady.” “Well, I can see why he likes to paint you.”

Sho decided to take it in stride. “Thanks,” she said, opening her little purse and paying for the raisins.

“I mean—”

But anything else he said would be too much; she knew that, even if he didn’t, and so she cut him off. “Thanks,” she said again. She headed out of the cold store into the harsh late-afternoon sunshine. As she approached her car, she idly wondered if the California vanity plate APELADY was already taken—not that she could afford any such thing.

Shoshana drove the additional fifteen minutes to the Marcuse Institute, which was located outside San Diego on a large grassy lot, pulling her car in next to the black Lincoln owned by Harl Marcuse himself. If he’d had a vanity plate, it might have read 800 LBS; he was known around the NSF as the eight-hundred-pound gorilla. Or, she supposed, it could have said SLVRBCK—although she actually rather hoped that he’d never overheard either her or Dillon, the other grad student, calling him the Silverback.

She entered the Institute’s white clapboard bungalow. Dr. Marcuse was in the little kitchen, fixing himself a snack. “Good afternoon,” Sho said. She didn’t actually know if she was allowed to call him “Harl,” and yet “sir” seemed too formal. He always called her Shoshana—all three syllables—even though he’d doubtless often heard the others call her just Sho. She tilted her head toward the window. “How is he?”

“A bit grumpy,” said Marcuse, slicing a big hunk off a brick of white cheese. “He misses you when you’re late coming in.”

Sho ignored the barb. “I’ll go say hi.” She headed out the back door and walked across the wide lawn leading toward the pond. In its middle was a circular dome-shaped island about seventy feet in diameter, with a gazebo at the center. Shoshana crossed the little wooden drawbridge.

The island had two occupants. One was made of stone: an eight-foot-tall statue of the Lawgiver, the orangutan Moses from the Planet of the Apes movies. The other was flesh and blood. Hobo was sitting in the  shade of one of the island’s six palm trees, his chinless jaw propped up by a bent arm; the pose reminded Shoshana of Rodin’s Thinker.


But suddenly the pose dissolved into a flurry of long hairy limbs. Hobo caught sight of Sho and came bounding on all fours toward her. When he’d closed the distance, he gathered her into a hug and, as always, gave a playful tug on her ponytail.


Where been? he demanded, as soon as his hands were free. Where been?



Sorry! Shoshana signed back. At university today.



Fun? asked Hobo.


Not as much fun as being here, she said, and she reached out and tickled him on either side of his flat belly.

Hobo hooted with joy, and Shoshana laughed and squirmed away as he tried to even the tickling score.

 



 



Caitlin knew nothing yet about telling people’s ages by their appearance. Her mother was forty-seven, but she couldn’t say if she looked it or not, although Bashira said she didn’t. Her hair was brown, and her eyes were large and blue, and she had an upturned nose.

Her father was two years younger than her mother, and quite a bit taller than either of them. He had brown eyes, like Caitlin, and hair that was a mixture of dark brown and gray.

Her mother was looking at Caitlin; her father was staring off in another direction. “Yes, dear?” her mom said, concerned, in response to Caitlin having announced that she had something to tell them.

But, Caitlin discovered, it was not the sort of thing that came trippingly to the tongue. “Um, Dad, you remember those cellular automata Dr. Kuroda and I found in the background of the World Wide Web?”

He nodded.

“And, well, remember the Zipf plots we did on the patterns they made?”

He nodded again. Zipf plots showed whether a signal contained information.

“And, later, remember, you calculated their Shannon entropy?”

Yet another nod. Shannon entropy showed how complex information was—and, when her dad had done his calculations, the answer had been: not very complex at all. Whatever was in the background of the Web hadn’t been sophisticated.

“Wellll,” said Caitlin, “I did my own Shannon analyses . . . over and over again. And, um, as time went by, the score kept getting higher: third-order, fourth-order.” She paused. “Then eighth and ninth.”

“Then it was secret messages!” said her father. English, and most other languages, showed eighth- or ninth-order Shannon entropy. And that had indeed been their fear: that they’d stumbled onto an operation by the NSA, or some other spy organization, running in the background of the Web.

“No,” said Caitlin. “The score kept getting higher and higher. I saw it reach 16.4.”

“You must have been—” But he stopped himself; he knew better than to say “—doing the math wrong.”

Caitlin shook her head. “It isn’t secret messages.” She paused, recalling that Webmind’s first words to her were, in fact, “Seekrit message to Calculass,” imitating a phrase Caitlin herself often used online.

“Then what is it?” her mother asked.

Caitlin took a deep breath, blew it out, then: “It’s a . . . consciousness.”  “A what?” her mom said.

Caitlin spread her arms. “It’s a consciousness, an intelligence, that’s emerged spontaneously, somehow, in the infrastructure of the Web.”

Caitlin still had to parse facial expressions piece by piece, and then match the clues to descriptions she’d read in books. Her father’s eyes narrowed into a squint, and he pressed his lips tightly together: skepticism.

Her mother’s tone was gentle. “That’s an . . . interesting idea, dear, but . . .”

“Its name,” Caitlin said firmly, “is Webmind.”

And that look on her mother’s face—mouth opened and rounded, eyes wide—had to be surprise. “You’ve spoken with it?”

Caitlin nodded. “Via instant messenger.”

“Sweetheart,” her mother said, “there are lots of con artists on the Web.”

“No, Mom. For Pete’s sake, this is real.”


“Has he asked you to meet him?” her mother demanded. “Asked for photographs?”

“No! Mom, I know all about online predators. It’s nothing like that.”

“Have you given him any personal information?” her mother continued. “Bank account numbers? Your Social Security number? Anything like that?”

“Mom!”

Her mother looked at her father, as if resuming some old argument. “I told you something like this would happen,” she said. “A blind girl spending all that time unsupervised online.”

Caitlin’s voice was suddenly sharp. “I’m not blind anymore! And, even when I was, I was always careful. This is as real as anything.”

“You didn’t answer your mother’s question,” her dad said. “Have you given out any personal numbers or passwords?”

“Jesus, Dad, no. This isn’t a scam.”

“That’s what everyone who is being scammed says,” he replied.

“Look, come up to my room,” Caitlin said. “I’ll show you.”

She didn’t wait for an answer; she just turned and headed for the staircase. Her breathing was ragged, but she knew she wasn’t going to accomplish anything by being pissy. She took a deep breath, and a memory of an animated cartoon came to her. She hadn’t seen it yet, but she’d always enjoyed listening to it, after Stacy back in Austin had explained what was going on. It was a Looney Tunes short called “One Froggy Evening,” about a frog who sang and danced for the guy who’d found it, but  just croaked when anyone else was around. Eyes closed, steps passing beneath her feet, the frog’s favorite song ran through her head:

Hello! ma baby  
Hello! ma honey  
Hello! ma ragtime gal  
Send me a kiss by wire  
Baby, ma heart’s on fire!






Her parents followed her. Caitlin sat down in the swivel chair in front of her desk. She had an old seventeen-inch monitor hooked up to one computer, and the new twenty-seven-inch widescreen monitor she’d received that morning as an early birthday present connected to her other computer. Her mother took up a position on her left, arms crossed in front of her chest, and her father stood on her right. The chat session with Webmind was still on screen, with her brb as the last post. Things she said were in red letters, and Webmind’s words were in blue.

She couldn’t see her father—she was still blind in her right eye—but in her left-side peripheral vision, she saw her mother shoot him another look.

She typed, Back.


There was no response. The IM window—a white rectangle parked in a corner of her big monitor—showed nothing except an animated ad at its top. She shifted in her chair. Of course, Webmind knew she wasn’t alone. It watched the datafeed from her eyePod, and certainly could see her mother.

She tried again, typing Hello.


Still nothing. She turned to look at her father—and realized that might have been a mistake, since Webmind could now see that he was there, too. She faced the screen again and drummed her fingers on the stonewashed denim stretched across her thigh. Come on, she thought.  Send me a kiss by wire . . .


And after six more seconds, the blue letters “POS” appeared in the instant-messenger window.

A startled laugh burst from Caitlin.

“What’s that mean?” demanded her mother.

“ ‘Parents over shoulder,’ ” Caitlin said. “It’s what you write in an IM when you can’t talk freely.” She typed: Yes, they are, and I’d like you to meet them. She looked at her father, so Webmind could see him, and she sent, That’s my dad, Dr. Malcolm Decter. And she looked the other way, then added, And my mom, Dr. Barbara Decter.


Webmind might have wrestled mightily with what to do next—but its response appeared instantaneously. Greetings and felicitations.


Caitlin smiled. “It’s read all of Project Gutenberg,” she said. “Its language tends to be dated.”

“Sweetheart,” her mother said gently, “that could be anyone.”

“It’s read all of Wikipedia, too,” Caitlin said. “Ask it something that no human being could find quickly online.”

“The Wikipedia entry on any topic is usually the first Google hit,” her mom said. “If this guy’s got a fast enough connection, he could find anything quickly.”

“Ask it a question, Dad. Something technical.”

He seemed to hesitate, as if wondering whether to go along with this nonsense or not. Finally, he said, “Are heterotic strings open or closed?”

Caitlin started to type. “How do you spell that?”

“H-e-t-e-r-o-t-i-c.”

She finished typing the question, but didn’t press enter. “Now, watch how fast it answers—it won’t be searching, it’ll know it.” She sent the question, and the word closed appeared at once.

“Fifty-fifty shot,” said her mother.

Caitlin was getting pissed again. There had to be an easy way to prove what she was saying.

And there was!

“Okay, look, Mom—my webcam is off, see?”

Her mother nodded.

“Okay, now hold up some fingers—any number.”

Her mom looked surprised, then did what she was asked. Caitlin glanced at her, then typed, “How many fingers is my mom holding up?”

The numeral three appeared instantly.

“Which ones?” typed Caitlin.

The text “Index, middle, ring” popped into the window.

Her mother made that round-mouth look again. Caitlin had Webmind repeat the stunt three times, and it got the answers right, even when she made the devil’s horns gesture with her index and baby fingers.

Caitlin’s mother sat down on the edge of the bed, and her father crossed the room and leaned against one of the blank walls, which, she had learned, were a color called cornflower blue.

“Sweetheart,” her mother said, gently. “Okay, somebody is intercepting the signal your eyePod is putting out. I grant you that, but—”

“The eyePod signal is just my retinal datastream,” Caitlin said. “Even if someone was intercepting it, they wouldn’t be able to decode it.”

“If it’s somebody at the University of Tokyo, they might have access to Masayuki’s algorithms,” her mother said. “There are con artists everywhere.  And, honey, this is exactly how a certain type of Internet crook works. They find people who are . . . misunderstood. People who are brilliant, but don’t fit in well in the regular nine-to-five world.”

“Mom, it’s real—really.”

Her mother shook her head. “I know it seems real. The standard ploy is to come on to such a person in email or a chat room saying they’ve noticed how clever and insightful they are, how they—forgive me—how they see things that others don’t. One version has the scammer pretending to be a recruiter for the CIA; I have a friend who had her bank account cleared out after she gave up information supposedly for a security check. It’s exactly what these people do: they try to make you feel like you’re special—like you’re the most special person on the planet. And then they take you for everything you’ve got.”

“Well, first, my bank account has, like, two hundred dollars in it, so who cares? And, second, Jesus, Mom, this is real.”


“That’s why it works,” her mother said. “Because it seems real.”

“For God’s sake,” Caitlin said. She swiveled in her chair. “Dad?” she said imploringly. Yes, he was hard to deal with; yes, he was a cold fish. But, as she’d once overheard a university student say about why he’d taken one of his courses, he was Malcolm Fucking Decter: he was a genius. He surely knew how to definitively test a hypothesis, no matter how outlandish it might seem. “You’re a scientist,” she said. “Prove one of us wrong.” She got out of her chair and motioned for him to sit down in front of the keyboard.

“All right,” he said. “Are you logging your IM sessions?”

“I always do,” said Caitlin.

He nodded. He clearly realized that if Caitlin was right, the record of the initial contact with Webmind would be of enormous scientific value.

“Do not watch me type,” he said, taking the seat. At first she thought he was being his normal autistic self—since acquiring sight, she’d had to train herself not to look at him—but he went on: “Stare at the wall while I do this.”

She sat down on the bed next to her mother and did as he’d asked.

“Where’s Word?” he said.

Silly man was probably looking for a desktop icon, but Caitlin hadn’t needed them when she was blind, and a Windows wizard had cleared most of them away ages ago. “It’s the third choice down on the Start menu.”

She heard keyclicks, and lots of backspacing—her backspace key made a slightly different sound than the smaller, alphabetic ones.

He worked for almost fifteen minutes. Caitlin was dying to ask what he was up to, but she kept staring at the deep blue wall on the far side of the room. For her part, her mother also sat quietly.

Finally, he said, “All right. Let’s see what it’s made of.”

Caitlin had audible accessibility aids installed on her computer, including a bleep sound effect when text was cut, and a bloop when it was pasted. She heard both sounds as her dad presumably transferred whatever he’d written from Word into the IM window.

She fidgeted nervously. He sucked in his breath.

Another cut-and-paste combo. He made a “hmmm” sound.

Yet another transfer, this time followed by silence, which lasted for seven seconds, and then he did one more cut and paste, and then—

And then her father spoke. “Barb,” he said, “care to say hello to Webmind?”




four

Something else that was without analog in my universe: parents, relatives, shared DNA. Caitlin had half of her mother’s DNA, and a quarter of her mother’s mother’s, and an eighth of her mother’s mother’s mother’s, and so on. Degrees of interrelatedness: again, utterly alien to me, and yet so important to them.

The Chinese government had temporarily cut off Internet access to that country. It was an attempt to prevent its people from hearing foreign perspectives on the decision to eliminate 10,000 peasants in order to contain an outbreak of bird flu. And while the Internet was severed, there had been me and not me, a binary dichotomy with no overlap. But Caitlin was half her mother, and half her father, too, and also uniquely her own—and, yet, despite those ratios, she had more than 99% of her DNA in common with them and every other human being—and 98.5% in common with chimpanzees and bonobos, and at least 70% in common with every other vertebrate, and 50% in common with each photosynthesizing plant.

And yet that first trivial set of relatedness fractions—halves, quarters, eighths, sixteenths—had driven evolution, had shaped history.

Kuroda and Caitlin had surmised that my mind was composed of cellular automata—individual bits of information that responded in some predictable way to the states of their neighboring bits of information as arrayed on a grid. What rule or rules were being obeyed—what formula gave rise to my consciousness—we didn’t yet know, but it was perhaps no more complex than the rules that governed human behavior: if that person there shares one-eighth of your genes, but five people over here each share a thirty-second, you instinctively strive to advantage the group over the individual.

That was another touchstone: whether in Caitlin’s realm of things and flesh, or mine of packets and protocols, the cold equations ruled supreme.

 



 



“Wait!” said Caitlin, still seated on the edge of the bed. “How’d you do that? What convinced you that it’s not human?”

Her father pointed at the larger of the two computer screens, and she came over to stand in front of it. He scrolled the IM window back so she could see the first of the four exchanges he’d just had with Webmind. But she couldn’t read the first one. Not because the text was small or in an odd font, though. She went through it, character by character, trying, really trying, to make sense of it, but—


Y-o-u . . . yes, that was easy. But it was followed by m-s-u-t,which wasn’t even a word, for crying out loud, and then it was r-s-e-p,and more.

“I can’t read it,” she said in frustration.

Her dad actually smiled. “Neither could Webmind.” He pointed at the screen. “Barb?”

She loomed in to look at it, and read aloud at a perfectly normal speed, “ ‘You must respond in four seconds or I will forever terminate contact. You have no alternative and this is the only chance you shall get. What is the last name of the president of the United States?’ ” And then she added, sounding more like her daughter than herself: “Hey, that’s cool!”

Caitlin stared at the screen again, trying to see what her mother was seeing, but—oh! “And you can read that without difficulty?” she said, looking at her mom.

“Well, without much difficulty,” her mother replied.

The screen showed:

 



You msut rsepnod in fuor secdons or I wlil feroevr temrainte cnotcat. You hvae no atrleantvie and tihs is the olny chnace you shlal get. Waht is the lsat nmae of the psredinet of the Utneid Satets?

 



“I think we can safely conclude that your mother is not a fembot,” her dad said dryly. “But Webmind couldn’t read it.” He pointed at its reply, which was I beg your pardon?


“Both you and Webmind are processing text one character at a time instead of taking in whole words,” he said. “For most people, if the first and last letters are correct, the order of the remaining letters doesn’t matter. And, they mostly don’t even see that there are errors—that’s why my second question was important.”

Caitlin looked. Her dad had asked, “How many non-English words were in my previous posting?” And Webmind had replied, immediately according to the time stamp: “Twenty.”

“That’s the right number, but most people—most real human beings—spot only half the errors in a passage like that. But this thing answered instantaneously—the moment I pressed enter. No time to bring up a spell-checker or for a human to even try to count the number of errors.” He paused. “Next, I tested your claim that it had a very high Shannon-entropy score. No human being could parse the recursiveness of this without careful diagraming.” He scrolled the IM window so she could see what he’d sent:

 



I knew that she knew that you knew that they knew that you knew that I knew that we knew that I knew that.

Did she know that you knew that I knew that you knew that I knew that you knew that?

Did you know that I knew that they knew that she knew?

Did I know that she knew that you knew that we knew that you knew?

 



To which Webmind had instantly replied: Yes. No. Yes.


“And those are the right answers?” Caitlin’s mom asked.

“Yes,” said her father. “At least, I think so. I was mostly convinced by this point, but I tried one more to be sure.” He scrolled the screen again, revealing his fourth and final test:

 



Wit you’re aide Wii knead to put the breaks awn the cereal Keller their B4 this decayed is dun, weather ore knot we aught too. Who nose if wee will secede. Dew ewe?

 



To which poor Webmind had replied, Again, your pardon?


“A piece of cake for one of us,” said her dad, “even if piece is spelled p-e-a-c-e.”

Caitlin clapped her hands together. “Go, Daddy! Okay, Mom—your turn. Say hi to Webmind.”

He got up, and Caitlin’s mom sat in the swivel chair. The last words Webmind had typed were still glowing blue in the IM window. She considered for a moment, then sent, “This is Barb Decter. Hello.” Caitlin was surprised to see that her mother couldn’t touch-type.

Webmind replied instantly: “A pleasure to meet you. Hitherto, I already knew of your husband from his Wikipedia entry, but I do not know much about you. I welcome learning more.”
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