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  A god can do it. But how, tell me, shall


  a man follow him through the narrow lyre?


  His mind is cleavage. At the crossing of two


  heartways stands no temple for Apollo.


  —Rainer Maria Rilke, Sonnets to Orpheus, I:3


  
Protophase


  Protophase. An assembly of precursor molecular structures capable of epigenesis.


  —Handbook of Bioelectronic Engineering (revised), Blevins and Storey, eds.
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  THE BIG MORON AND THE LITTLE MORON WERE WALKING ALONG THE EDGE OF A CLIFF. THE BIG MORON FELL OFF. WHY DIDN’T THE LITTLE MORON?


  The words glowed greenly into existence on Toby’s screen: simple English sentences, sufficiently ambiguous even at their roots, enclosing the pun like an unlaid egg. He stroked a key and leaned back to let the machine do its thing.


  He knew he had a long time to wait. Through the windows that formed one wall of the artificial-intelligence laboratory the mustard yellow cabinets of an ancient VAX 11/780 hummed in air-conditioned isolation, straining the hoary riddle through the algorithms of a program Toby had dubbed, hopefully, COMMONSENSE.


  As if the rigors of his own program weren’t sufficient to stretch the VAX’s mental capacity, Toby time-shared the machine with three colleagues who were pursuing linguistic theories of their own.


  While he waited, visions of supercomputers danced in his head, shiny new dedicated Crays shaped like miniature Roman temples, with nothing to do but run Toby Bridgeman’s programs twenty-four hours a day…


  Minutes passed, and then there were new words on the screen: BECAUSE HE WAS A LITTLE MORE ON.


  Toby blinked and suppressed a giggle. The damned thing had got the joke! By George, it’s got it! Though he was more than a foot too short to do a convincing Rex Harrison imitation, Toby had a mad urge to leap up dancing. He backed hesitantly away instead; what if the machine were only waiting for him to turn his back before letting the proof of its perspicacity dribble into the electricity?


  “I say, fellows”—casually, now—“have a look at this.”


  Dave Droege shambled over from his paper-strewn corner to peer at Toby’s screen. “The big moron and the little moron…,” he mumbled, moving his lips while he read (behind his back they called him Droege Bear). After half a sentence he stopped mumbling and just moved his lips. Finally he stopped moving his lips; under his bushy brows his eyeballs twitched.


  Lassiter and Murch appeared, one beside each of Droege’s thickly upholstered shoulders. The three of them stood in silence a few seconds, and then Rodney Murch started absentmindedly scratching his balls; all his slacks had a furry patch in the crotch from when he was thinking. By now the tip of Droege’s blunt nose had turned pale with envy. “Very suggestive, Toby,” he said.


  “Think it can do it again?” Tim Lassiter asked.


  “Well, surely if—”


  “Without coaching, I mean.” Lassiter crossed his muscular forearms over an expanse of plaid Pendleton shirt and tried to stare Toby down; a decade earlier he’d been a third-string wide receiver on the Princeton football team, and he had the notion he was frightening to men like Toby who were barely five and a half feet tall.


  Murch kept thinking and scratching.


  “Thanks, then,” said Toby, irritated now and letting it show. “I’ll call when I’ve something more interesting.” Like hell he would. He squeezed between his associates and rapped at the keyboard. The screen went blank.


  Slowly the three wandered back to their corners, avoiding each other’s eyes, while Toby pondered this fresh evidence that his repeated successes were beginning to upset the delicate emotional ecology of the lab. Perhaps after all it was time to stop trying to be friends and start pressing the department chairman for a larger wedge of the ARPA grant pie.


  His fingers flew over the keys, restating the riddle’s premise, repeating the question. This time the machine ran a mere thirty seconds before displaying the answer: BECAUSE SHE WAS A LITTLE MORE ON.


  Take that, Lassiter. But what’s this “she”? Is the machine exhibiting nonsexist tendencies, or is it waffling?


  He returned to his daydreams. Face the truth, old fellow, a Cray is not a serious option—fifteen million dollars or so, and that’s merely the hardware—but if you could just get the little VAX wholly to yourself…


  This time his thoughts were interrupted by his name shouted from the hall: “Bridgeman!”


  He stared at the apparition in the doorway, a wild-eyed, disheveled creature, far taller even than Tim Lassiter. For an instant Toby took him for some sort of violent protester come to bomb their defense-supported research—this was the University of California at Berkeley, after all, and old ways die hard.


  Toby sat motionless as the man loped across the length of the cluttered room; his skinny body was draped in rags, his knobby head was crowned with blond hair resembling a Brillo pad, and his face—big-nosed, big-lipped, beetle-browed—was a mass of freckles. “You get any work done on this bag-biting piece of shit?” the man yelled at him, fleering at Toby’s fingerprint-smeared terminal and the decrepit VAX (was it really wheezing?) beyond the windows.


  “I say, who the hell are you?” Toby sputtered. Idiotic thing to say. Don’t antagonize him. Toby was conscious of his ears glowing red, of the others staring at him.


  “My name’s Storey. And by that silly accent, you’re Bridgeman in the flesh. But seriously now, how do you get anything done on a bletcherous kluge like this?”


  “Storey?” Toby suppressed a giggle. One must be cool. With professorial calm he said, “Sorry, Storey, I don’t know who sent you to me, but we allow no flaming free-lance hackers in here before midnight.” Was this the notorious Adrian Storey?


  “You’re the hacker, twerp.” Storey grinned alarmingly, displaying crooked yellow teeth. “I was just trying to talk your demented language. But with that accent—shit.”


  “Quite,” said Toby, nettled. He had been made to understand that after ten years in the States he had practically no accent at all, but then people persist in telling you what they think you want to hear. “What can I do for you, uh…Stores, was it?”


  “Say”—Storey looked genuinely upset—“don’t you know me? I’m Adrian Storey, man. From Compugen. I’m a big cheese—I’m bigger than Chuck E. Cheese himself. I’m the hottest germ jockey in the valley.”


  Toby laughed outright. “Perhaps I’ve heard of you after all.”


  “And all horribly true!” Storey shouted enthusiastically; his relief was evident. “I have a terrible temper! I’m ugly as sin.” He tapped his bulging skull. “But I’m smart.”


  “Mmm.” Ugly, perhaps, but not lacking in self-awareness.


  Abruptly Storey thrust out his right hand. “And so are you. That’s why I’m here.”


  After the briefest pause Toby took the huge limp hand. “Dr. Storey.”


  “Call me Adrian.”


  “Adrian, then. In that case, I suppose I’m Toby.” On closer inspection he saw that Adrian Storey wasn’t really dressed in rags, although his faded blue jeans and dingy white shirt looked as if they hadn’t been changed in days. His running shoes were tattered remnants of their former selves, shreds of rubber and strands of nylon from which his sweat socks bloomed like gray patches of bread mold.


  “Know thyself, that’s my motto,” Adrian said cheerfully.


  Ugly, but sincere. And a mind reader. “But I see you’ve chosen to ignore the other piece of Delphic advice.”


  “Yeah? What’s that?”


  “Nothing in excess.” A cheap shot—Americans paid little attention to the classics, they were too busy creating the future.


  Adrian seemed unperturbed. “Whatever you say. Listen, I haven’t got all day, why don’t you show me your stuff?”


  He’d taken the edge again, and Toby reflected that it would not do to let this man keep it. “I have an idea, Adrian. Why don’t I show you what we’re doing here? While you’re in the neighborhood. If you’ve got a few minutes.”


  “Yeah, yeah.” He had the grace to look uncomfortable.


  “Nothing secret, I assure you,” said Toby cheerfully. (So don’t be shy, prick.)


  “Look,” said Adrian. “Like I told you, I lack the social graces.”


  Toby pulled a chair over for Adrian and moved his own closer to the keyboard. “Well, you were asking about hardware. Hardware’s of secondary importance to us, really—a computer is a computer is a computer”—the standard spiel, and what kind of fool does he think I take him for?—“but a program…now that can be something different…”


  Adrian folded himself onto the chair and, as the minutes stretched, began lolling like a rag doll, while Toby painstakingly outlined his most recent attempts to shape programs that could generate diverse descriptions of linguistic objects and relate them in ways not only logical but, as Toby dearly hoped, pragmatic—and maybe creative as well.


  That final goal, he was forced to admit, was still far in the future. But pragmatism was within reach.


  The higher—the more “perfect”—the organism, the more slowly it developed, said Toby, and the same was true of programs capable of learning from experience. Only by acquiring knowledge about the world and expressing that knowledge in words, by experiencing success and failure in using words to influence the course of events—by talking up a storm and taking the consequences, like any two-year-old—only thus could a machine master language, beyond a few stock phrases manipulated according to structural rules of limited flexibility. Only by combining experience of language and the real world had a machine, on two occasions now—and here Toby dared hint at what was uppermost on his mind—been able to understand a pun.


  But Adrian seemed bored by Toby’s lecture. From time to time he interrupted with such remarks as “You really happy waiting five minutes for that subroutine to run?” meanwhile leaning precariously backward in the folding chair, his thumbs hooked in his frayed pants pockets.


  Toby assumed his questions were rhetorical.


  When for the third time he got no answer, Adrian started howling. Howling like an infant, or so Toby thought, until he realized Adrian was singing.


  “I once knew a woman named Salleee/ Her hair was as bright as theee sun/ But when I told Sally I luvved her/ She said I was no goddam fun…”


  Toby had heard the tune before, but that time the words had had something to do with “acres of clams.”


  Adrian really leaned into the chorus: “She said I was no goddam fun, me boys/ She said I was no goddam fun…”


  By the second verse Lassiter had already walked out. Droege followed not long after.


  “I play the guitar, too,” Adrian offered, interrupting himself. “But I can’t do both at once.”


  “How sad it’s not with you.”


  Adrian continued the serenade. “I once knew a woman named Suzeee/ Her thighs were like two marble slabs/ But when I told Suzie I loved her…”


  With a grieved expression, his hands in his armpits, Murch, the last of Toby’s associates, now slouched out of the room.


  Verses of escalating obscenity accompanied Toby’s struggles to converse by keyboard with the overburdened VAX. In a desperate attempt to impress Adrian enough to shut him up, Toby typed in the magic phrases: THE BIG MORON AND THE LITTLE MORON WERE WALKING ALONG THE EDGE OF A CLIFF. THE BIG MORON FELL OFF. WHY DIDN’T THE LITTLE MORON?


  The machine hesitated barely an instant before displaying BECAUSE IT WAS NOT NEAR THE EDGE.


  “Balls,” said Toby.


  Adrian broke off and leaned toward him intently. “Look, Bridgeman, you do know it’s me who wants you at Compugen? You think Jack Chatterjee ever heard of you before I told him about you? I’ve read your stuff. I’ve run some of your programs, just for fun. I want you in on what I’m doing.”


  “That’s nice,” said Toby. “But I haven’t an inkling of what that is.”


  “Then come on,” said Adrian, grabbing Toby by the elbow and almost lifting him out of his chair. “I’m going to have to sneak you in—our stuff really is secret.” He looked down at Toby. “But that won’t be hard. I can’t believe you’re this short.”


  Whenever Adrian was forced to stop for a traffic light, Toby caught a whiff of oily smoke seeping through the permanently open window on the passenger side of the ancient brown Saab. The car smelled like an outboard motor-boat, and Adrian steered it like one, swashing from lane to lane down jam-packed University Avenue toward the freeway.


  A mile south along San Francisco Bay they came to the Compugen Corporation’s modernistic mission-style buildings: the two-story research institute, the administrative headquarters fronting Berkeley’s waterfront Aquatic Park, and the square expanse of the factory and warehouse backed up to the Santa Fe Railroad tracks. Squeezed between the freeway and the tracks, Compugen occupied a stretch of raw landscaping in an area where so many bioengineering firms had located in recent years—displacing the scavenger steel mills and chemical plants of times past—that wags had taken to calling the neighborhood Protein Valley.


  Adrian rolled the Saab through a guarded gate and into the wide parking lot. Beside the short walkway to the door of the research building there were two empty spaces, one of them reserved for the handicapped, the other reserved for “Dr. Adrian Storey, Chief Scientist.”


  Before they got out of the car Adrian rummaged in the glove compartment, found a plastic clip-on badge with somebody else’s picture on it, and told Toby to fasten it to the lapel of his linen sports jacket. The security guard in the lobby glanced at Toby’s face and then at the badge, and then up at Adrian. The guard smiled; the forms had been preserved. Toby was allowed inside to see, for the first time in his life, a bioelectronics research facility in action.


  Chief Scientist Dr. Adrian Storey presided over a virtual maze of laboratories. In some the furnishings were mundane: long benches with outlets for electricity and spigots for gas and water, sinks, shelves of glassware and reagents stacked to the ceiling, and everywhere boxes of tissues and paper towels. The aisles were narrow, and technicians worked elbow to elbow. Toby was reminded of his science classes in public school; here the facilities were shiny and new, but to his surprise, the crowding and mess and noise were intense, worse than school days.


  Toby was struck by the refrigerators. The walls were fairly lined with refrigerators, some with radiation symbols on their doors, others bearing the similar but somehow more menacing crab-clawed “biological hazard” warning signs. The monotony of refrigerators was only occasionally relieved by an egg incubator, a centrifuge, or a tubby autoclave. In time Toby was to learn that when biochemists fight for territory it is more likely to be wall space than floor space they scrap over—not so much a place to stand as a place to stand their refrigerators.


  The biology labs were only the beginning. The maze continued through rooms devoted to electronics and optics, equipped with gleaming instruments of glass and steel, some of which Toby recognized, some completely alien.


  They passed air-locked clean rooms where electronic circuitry was transformed from drawings into engraved crystal, etched into existence. They passed closed steel doors behind which thousands of small mammals were born, lived, and occasionally died—though most died on the bench—in stacked plastic and steel cages.


  Finally Adrian brought him to the center of the labyrinth, the computer graphics room. They entered and closed the door behind them.


  It was a dark place, silent except for the hiss of air conditioners. Toby imagined monumental supercomputers lurking beyond the walls, serving the giant video screens in front of him.


  “Sit down. I’m gonna show you some bugs.” Adrian began busily tapping at a console keyboard with fingers that were remarkably nimble for their length: on the triple screens an extraordinarily twisted shape sprang into existence, a form that resembled nothing so much as a Henry Moore sculpture some vandal had splashed with gaudy paint.


  “Here’s a classic,” said Adrian. “The coat protein of Type II polio. The proteins pack to form its shell.” He tapped the keys, and on the screens identical copies of the protein multiplied to form a spheroid, like a radar dome. “That’s the A form—and here’s the B.” The diagrammatic proteins reassembled themselves on the screen as Toby watched; the packing was different, but the resulting spheroid was much the same, forming a protective shell. “And inside the shell is this little string of RNA.”


  “The RNA is what gives this geometric beast its killing power, then?”


  “Shit, you’re a poet.”


  Toby recoiled. “Really, must you speak only in scatological obscenities?”


  “I was yelled at a lot when I was a kid,” said Adrian contritely.


  “Spare me the self-analysis.” But Toby was mad at himself for using big words to ask dumb questions.


  He looked on in fascination as Adrian played a manic game with his computer screens, conjuring up diagrams of involute protein structures, rolling them in space, examining their spines and undulations and cavities, flexing them, tearing them apart, making them dance. It went on a long time, and occasionally Adrian emitted groans and murmurs of delight as he put the graphic creatures through their paces.


  Suddenly Adrian slumped in his chair. “Well, a virus can do only so many tricks. You’re probably wondering why I’m wasting my time with ’em.”


  “Actually, it hadn’t occurred to me to ask,” Toby said. “I’m quite enchanted with your pretty pictures.”


  “When it occurs to you to ask”—despite his evident determination to make a good impression, sarcasm crept into Adrian’s voice—“it’s because I’m looking for the simplest possible natural models for self-replicating systems. You really do know what we do here, don’t you?”


  “Only that you make protein-based computer parts. Or so Dr. Chatterjee has led me to believe.”


  “That’s only the first step,” said Adrian. “Cook ’em in a vat. We’ve already got that hacked. Now we’re trying to get them to build themselves. Viruses don’t really qualify, of course—they have to take over a cell’s machinery to reproduce. But the artificial organism I’m trying to build needs a scaffolding as simple as the coat protein of this virus—a molecule with no more than a couple of thousand atoms in it. Something that can be built, torn apart, modified with artificial enzymes I’ll provide. Following directions from a program I want you to write.”


  “You’re trying to build a self-replicating computer?”


  “Yeah. Maybe it’ll even look like this. But this is just the box the chips come in,” he said, tapping the screen. “The box-building program is only one of the things I need you for, though.”


  “Oh? What else?”


  Adrian turned from the console, the dim-colored light from the screens illuminating the head that was too big even for his gangling body, the features that were too broad even for his outsized head. Adrian Storey was not an attractive man, but Toby had already glimpsed in him the passionate dreaming, the capacity for excited discovery, of a bright and lonely child.


  Adrian smiled. “I gotcha hooked, don’t I? You twerp.”


  
Zymophase


  Zymophase. The onset of bioelectronic activity in an assembled epigenetic system.


  —Handbook of Bioelectronic Engineering (revised), Blevins and Storey, eds.
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  Harold Lillard distractedly tugged a wool suit out of the closet, unwrapped it from a wooden hanger, rewrapped it around a wire one, and shoved it into his worn, fake-Gucci garment bag. In nearly thirty years of travel he’d never really gotten used to packing; for a man who’d been a salesman all his life, he figured this had to be some sort of a Guinness world record.


  He heard a feeble clunking from the direction of the front yard. He went to the bedroom window, pushed it open against its warped wooden sill, and peered out. He could see the wet street through bare elms. Yesterday’s snowfall was turning grudgingly to slush under a hazy morning sun, with temperatures barely above freezing; winter hung on in Massachusetts, antiseptic and frigid.


  Down on the front lawn his oldest boy—the oldest still living at home, the fifteen-year-old—was hacking at the ice on the flagstone walk with the corner of an aluminum snow shovel.


  “Anthony, you know better. Put that down and get the sledgehammer.” Harold’s breath puffed visibly as he leaned from the window.


  “Awww, Dad…” The boy’s complaint sounded far away, without resonance in the still air.


  “You heard me. You want to buy me a new shovel?”


  The boy disgustedly let the snow shovel drop and trudged off toward the garage.


  He knew his chores, thought Harold, feeling like a scold; if he’d cleared the walk before the snow turned to moguls under all those galoshed Lillard family feet, he wouldn’t be wasting his weekend.


  Harold tugged the window shut and turned back to his packing. Better be safe; he pulled another dark wool suit out of the closet and stuffed it into the bag. He heard the television set in the downstairs family room abruptly change its rumbling tone as someone switched channels, followed by an outraged cry from a ten-year-old girl and an angry reply from her thirteen-year-old sister. He caught his breath, awaiting the customary stream of gruesome threats, but nothing happened. This time, apparently, Theresa approved of Donna’s choice of programming.


  Behind him the bedroom door creaked open. Marian looked tireder than usual. Harold blamed her drained appearance on the day; diffuse light from the overcast sky filled the bedroom, bleaching her faded cotton dress and threadbare apron to pastel grays, picking out her silver hairs and illuminating each wrinkle. Once prettily round-cheeked and dimpled, Marian’s sweet face had settled many years ago into an expression of lumpy determination.


  “Shouldn’t we start for the airport soon?” she prompted.


  He checked his watch. “Guess I’m running late. Hope I’ve got everything.” He zipped up the garment bag and looked around. Nervously he jingled his pocket change. “What did I do with my briefcase?”


  She smiled. “I found it by the garage door. I put it in the station wagon.”


  He leaned over and pecked her cheek. The textured skin was soft under his lips. He rubbed his cheek against hers and felt the catch of a patch of whiskers he’d missed shaving. “I love you.” She put her hands on his bulky sides and gave them a reassuring pat.


  Harold pulled the change out of his trouser pocket and separated the quarters, leaving them on the dresser. “Take care of the kids’ savings, okay?”


  She nodded and turned. He followed her down the stairs, his overstuffed bag slung over his shoulder. “Come on, gang, we’re off,” he shouted.


  Theresa leaped into the hall at the foot of the stairs, all knees and elbows, her hand half-covering her face. Harold frowned. “Theresa, take your thumb out of your mouth.”


  She popped it with a sound like a cork coming out of a bottle. “Mommy said we couldn’t go to the airport this time,” she announced wetly.


  “Oh?” Harold looked at his wife.


  “Time for a private chat,” she said.


  “Oh.” Harold’s smile faded. What kid was it this time? Agnes, was she going to drop out, get married? Or Gary, he’d put some girl in the family way. Or Paul, he’d been making noises about refusing to register for the draft. Or…


  “Don’t worry, Harry, nobody’s in trouble,” said Marian with a faint smile. “I’ll tell you all about it.”


  “Okay. ’Bye, girls.” No reply. “Good-bye, Donna,” he called, a bit louder, poking his head into the family room. The thirteen-year-old turned away from the TV movie long enough to wave absently.


  Theresa tagged along to the double garage. Anthony had left the garage door open, and the cold was bitter. Marian slid into the front seat of the rusted brown Ford station wagon as Harold retrieved his briefcase and slung his bag into the back. Theresa perched on the rear bumper of the black Cadillac, Harold’s business car, and watched.


  Oblivious to the cold, the scrawny little girl waved dutifully as her father backed the wagon down the icy drive, narrowly missing the sagging spruce.


  As he turned into the street Harold saw Theresa, before she went inside the house, stick her thumb back in her mouth. In the front yard Anthony kept pounding ice, refusing to glance up.


  On the turnpike trailer trucks whined past, their multiple tires hissing in the slush, bouncing on the eroded concrete. Harold kept the wipers going to push the freezing mud off the windshield. The car heater was stuck on high; the interior was stifling. “What’s the big secret?” he asked.


  “I’m pregnant, Harry,” Marian said.


  He gaped at her, then hastily looked back at the road. “Marian, you’re forty-four years old.”


  “It’s God’s will, Harry,” she said gently.


  “God doesn’t take the risk,” said Harold bitterly. He glanced at her again. Her face was closed, disapproving. “Sorry. No disrespect.” He had to keep such thoughts to himself, he’d learned that long ago. Marian wouldn’t hear of artificial birth control, so they practiced the rhythm method. Religiously. There was no other word for it.


  What was he supposed to do, pretend he was ninety years old and didn’t care? Patronize floozies? Maybe he should just have himself cut and not tell her. The Church ought to join the twentieth century.


  “You’ll be all right while I’m gone?”


  “Of course, Harry. You just do your job and come home as soon as you can.”


  His hands tightened on the steering wheel. The older he got, the more people depended on him, and the more complicated the world became. Thank God he made a pretty penny from the Compugen Corporation. He needed it. They all needed it.


  Six years ago, on the strength of a single article in a trade magazine, he’d gone looking for the Compugen Corporation. At the time he’d been stagnating, high up in the sales department of one of Route 128’s oldest firms, and he suspected that his employers were stagnating too. He’d read and reread the piece about the brash upstarts out west who claimed to have made biochips work in a commercial computer years before the analysts said it could be done. At the end of the week he’d sworn his wife to secrecy, emptied the secret cache of quarters he kept in a number-10 can in the garage, and caught a night flight to the coast.


  Compugen then was located only a couple of blocks away from its present site, down by the tracks in Berkeley’s industrial flatlands, but six years ago its offices, laboratories, factory, and storerooms had all been crammed into one small converted chemical warehouse. Jack Chatterjee, Compugen’s chief executive officer and top scientist—concurrently on the faculty of the University of California’s medical school in San Francisco—had taken a half-hour of his busy Saturday morning to show Harold around the place. He exhibited the new Python computer with sanguine pride.


  Python was to be a business-oriented machine with merely adequate speed. But it was dirt cheap, and by virtue of its biologically grown memory units (crude organic devices by the standards of just a few years later), the Python, if not fast, was very capacious indeed, able to store whole libraries of data on a desk top. Chatterjee had made sure the Python was compatible with the more popular hard- and software already available; Compugen’s quality control was excellent, their warranty generous, and they planned a lavish advertising campaign. Harold knew Compugen would sell a lot of computers.


  The more important question was whether Compugen could keep up with its product, or whether the company would be caught in the vise of capital-versus-cash that had crushed so many of its predecessors. By the time Harold was back on the plane to Boston, Chatterjee had convinced him that the company was financially and administratively prepared for growth. For his part, Harold had talked himself into a job as Compugen’s New England sales representative.


  On the plane Harold had second thoughts. It was like starting over—and him with a daughter at Boston College, two boys in high school, little ones dressing in hand-me-downs. Salary? None: he’d earn a healthy commission on each Python he sold, and authorized expenses would be reimbursed upon presentation of proper receipts (Harold had no doubt that Chatterjee would personally inspect his expense reports). And there were those promised year-end bonuses. In stock.


  By the time he’d gotten home to Newton he’d swallowed his fears, and through the difficult months that followed he’d kept up a cheerful front for the benefit of the wife and kids.


  The Pythons sold as well as he’d expected. Harold began to breathe easier. There was a scare when the novelty of biochips wore off, because everybody started to use them and the Python lost its price advantage. When IBM decided to steamroller the marketplace, the bottom almost fell out. What Harold didn’t know at the time was that Jack Chatterjee had foreseen that development, that Compugen had already hired a genius of bioelectronic engineering, a man named Adrian Storey, to design a new generation of biological computers.


  The first Tygers appeared—not only their memories but their arithmetic and logic units were organic structures. The Tygers were smaller and faster and had more memory and were less temperamental than the Pythons, and they sold even better. Harold, along with Compugen, prospered anew.


  Now, only three years later, came the Tyger II. It was said that the only inorganic parts left were the screen, keyboard, and miniature life-support systems. Its innards were made of something called Epicell. The heart and brain of the Tyger II were alive.


  Of course the public was not yet officially aware of the Tyger II’s existence, though rumors had been swirling for months. And although he’d already begun taking orders, Harold himself didn’t know all the details.


  He steered through freezing slush on his way to Logan Airport. On to sunny California once more; there he would learn the truth—surely it would add up to more prosperity.


  But the Lillard family seemed able to expand to absorb any amount of prosperity Harold could provide.


  If he could persuade his wife to stop having children, thought Harold, he could achieve equilibrium with the world and the flow of time. It seemed only reasonable. He glanced at Marian and sighed. Life, in the three or four billion years since God had created it, had displayed only minor tolerance for reasonable behavior.


  3


  Though it was not yet clear of the Berkeley Hills, the sun had already rouged the tattered clouds overhead, the remnants of last night’s storm. Above the clouds and to the west the sky was fresh and blue.


  Wrapped in his ragged blue bathrobe, Toby Bridgeman squinted at the sunrise from the dining room balcony of his apartment. After months of rain the brown hills had turned an electric green. Wisps of fog still clung to the ridgeline, slowly dissipating.


  Toby could see the sprawling, overcrowded campus of the University of California tucked into the base of the hills. He found it difficult to believe that only two years ago he had been working there in a drafty corner of a thirty-year-old “modern” building, one of those pseudo-Bauhaus excrescences, patiently coaxing dimwitted machines to express themselves.


  In those days he’d lived a few blocks away from the university in a small house on a tree-shaded cul-de-sac, where he’d contented himself with a simple existence, the kind of life appropriate to a bachelor professor with a modest independent income and relatively inexpensive tastes. Now he lived in a glass tower, oddly named the Bay Plaza (it had no plaza), set obliquely on a tongue of landfill that diminished San Francisco Bay by several acres.


  Just a mile north of his new home Toby could see the red tile roofs and windowless facades of Compugen. There, to his mild surprise, he’d found that his research in artificial intelligence was valued by someone other than the military—that in fact his skills could bring heady rewards.


  Yes, he’d been hooked. The science had hooked him, not to mention Compugen’s unbelievably lavish resources. And something about Adrian had hooked him. There was something nakedly honest, something powerful but at the same time helpless, that drew Toby to Adrian more strongly than he’d been drawn to anyone in many years…


  He turned back to the kitchen and lifted the coffeepot from the range. He filled two painted porcelain mugs with coffee and sipped at one as he carried them into the dark bedroom.


  A woman slept soundly in the shadows, sprawled naked under the sheet, her breath rising and falling in musical sighs. The blue down quilt was in a heap on the carpet. “This is your wake-up call,” he said, standing by the bed and holding the coffee cup close to her nose. When she didn’t respond, he put his own cup aside and gently rocked her shoulder.


  She opened her eyes groggily. She smiled tentatively—he wondered if she recognized him—then turned away. “Too early.”


  “Sorry, my dear. I must get to work. I work at home, you know. And I’m much too easily distracted.”


  She groaned. “Toby, you’re not kicking me out?”


  “Well, I wouldn’t put it that way myself.”


  “You beast! Let me have that.” She took the cup and sipped. “Hmm, this is good. Why aren’t you a tea drinker?”


  “When in Rome,” he said.


  She took a bigger gulp, then sat up, letting the sheet fall away. Her form and texture suffered nothing from the filtered light of day. Toby was delighted by the sight of her, but it was an abstract delight, sidetracked somewhere along the way between thought and motive.


  She eyed him a moment and saw that his intention was elsewhere. “To hell with you, Toby Bridgeman,” she said cheerfully, swinging her legs off the bed. “I’ve got work to do too.” She rose and, carrying her coffee with her, moved smoothly to the chair where she’d draped her silk dress. “Learning how to sell that thing you and that creepy Storey built.”


  “Umm, there’re new toothbrushes in the cabinet,” he offered, bemused, as he watched her make her way in bare majesty toward the bathroom.


  “There would be,” she said grumpily. She closed the door firmly.


  Toby twisted a plastic rod to open the narrow blinds, allowing skylight to enter the bedroom. The Bay Bridge glinted with the windows of ten thousand cars, moving west into San Francisco, bumper to bumper.


  Toby had already shaved and showered in the predawn blackness, in his big apartment’s other bathroom. Now, while his new friend was occupied, he threw open his neatly arranged closet—suits, slacks, polished shoes lined up at attention—and quickly slid into tan gabardine slacks and a fresh white shirt.


  He went back into the kitchen and put a pot of water on the stove. Boiling an egg was near the limit of his culinary expertise.


  He didn’t really have that much work to do today—he’d be killing time until the noontime ceremonies. Principally he wanted to speed Ruth Slatkin on her way. Ruth was a Compugen saleswoman from Atlanta, one of the company’s fast-rising stars, smart and insatiably ambitious. She wasn’t insatiable only at work.


  Toby went into the dining room, where bits and pieces of computer sprawled on his glass dining-room table. Some were functional and some were not, and since he rarely entertained in his apartment, over the months he’d allowed a pile of papers to spread across the surface of the table like a mat of algae. One never knew when inspiration would strike—but his real motive for working in his apartment, aside from the modest tax deduction it afforded him, was that it helped him maintain a semifictitious independence from Jack Chatterjee. When Chatterjee had first asked him to join Compugen, Toby had refused to leave the Berkeley faculty.


  Finally he’d negotiated a compromise: he would take the money, do the work, but only as a consultant on leave from his university post. Thus he forewent the insurance programs and the stock options but kept a tenuous hold on academic respectability.


  Toby slipped three cold raw eggs into the boiling water in the stainless steel pot and set the timer on the range.


  Perhaps academic respectability mattered less to him than he’d supposed. Certainly his partnership with Adrian Storey had blossomed into the most productive association of his career.


  More unusual was their friendship. Toby suspected Adrian had never found it easy to trust anyone, had never, in fact, had a friend. As for himself, these days Toby habitually avoided involvement, any form of emotional commitment; he did not see much advantage in close human relationships beyond a certain sentimental coziness, a sticky mutual dependence that smacked of the marketplace.


  He turned as Ruth, perfumed, made up, fully clothed, entered the kitchen behind him.


  “Ugh, what’s that?” she asked, peering into the pot. “I never eat eggs.”


  “There may be some dry cereal.”


  She looked at him and pursed her red-lipsticked mouth into an amused pout. She took a step closer, pinched his shirtfront in her long-nailed fingertips, pulled him against her breasts. She kissed him.


  He worried about his clean white shirt.


  When she leaned back she said, “Can you get away after the announcement? For lunch? Just a quick nibble?”


  “Oh, golly, Chatterjee’s tied me up with a bunch of Europeans.”


  “Tonight, then. Here?”


  “Umm, tonight. Dinner.”


  “It will be a long day, Toby.”


  “It certainly will. Let me call you a cab.” He reached behind him for the kitchen wall phone and punched the familiar number. He smiled at her as he gave the dispatcher the address. “He’s on the way. I’ll walk you down,” he suggested as he hung up.


  “I know my way around, Toby,” she said. “You get on with your important work now.”


  He watched her walk across the wide living room, with its leather furniture and Indian brass and Chinese porcelain lamps and its abstract paintings on white plaster walls. Her high heels pushed the bright Arab rug into the wall-to-wall wool carpet beneath. The way she went away tempted him to ask her to come back. He resisted the mindless urge.


  She turned at the hallway arch to blow him a kiss. Something about her glittering smile made him cautious. She disappeared into the hall, and he heard the door close behind her.


  He turned away and went onto the balcony. The glass walls around him reflected the heat of the sun. The freeway traffic rumbled far below; despite a sea breeze from the Golden Gate, he could smell the exhaust fumes. As he gripped the steel railing he had a sudden longing for the aromas that used to greet him when he’d bash open the sticky sash of the bay window in his little house in the hills: wisteria and dew-soaked grass. And the air vibrant with birdsong.


  The egg timer chimed. He emptied the pot and ran cold tap water over the eggs, then plucked one out and peeled it. He found himself standing alone at the kitchen counter, staring at the wall, eating his boiled egg. He licked yellow crumbs of coagulated yolk from the corners of his mouth.


  It was a morning like most others.


  4


  Adrian Storey lay motionless on his bed, staring at the ceiling. He had not moved for as long as he could remember. Every few minutes the surface of his eyes would become dry, and he would blink. And then he would have to start putting the world back together again.


  He knew that an hour ago, or two, or three, light had begun seeping into the room—he had watched it collecting like a milky precipitate high in the corners of the ceiling.


  The light had grown brighter when the fog began to lift. Local winds moved with the roiling boundary of the mist, up the ridge, through the trees, rattling windowpanes and snapping the shredded plastic that had once protected the unfinished upper floors of the house in the Berkeley Hills. He could hear moisture dripping from the eaves—nothing was wrong with his sensory apparatus—and he could hear the birds singing in the big Monterey pine outside the bedroom. He could hear the whispering leaves in the eucalyptus grove at the edge of the lot.


  And he imagined, though it was only a wishful dream, that he could hear the sound of an approaching car, a car he would recognize by the fussy meshing of its numerous precision-machined parts. A German car. Toby Bridgeman’s car. Toby was coming. His friend Toby…


  …the only person in the world he called by that word.


  He could remember quite clearly—for nothing was wrong with his memory either, but only, somehow, with his will—the very moment when he first suspected that a novel entity, a friend, had entered his life.


  “See it? See it happening?” It had been midmorning at the lab, with Adrian hovering over Toby, breathing wetly through his mouth the way he did when he was excited about something, fiddling with the knobs of an oscilloscope while Toby peered through a microscope at a layer of bluish cells in a Petri dish.


  “For God’s sake, Adrian, choose a setting and let it rest. All I can see is a mess of blue goo and a couple of things that look like felled redwood trees.”


  Adrian fiddled a few seconds more, then backed away from the bench with an effort, his bony fingers still twitching. From a port on the face of the oscilloscope issued a double strand of fine wire, stripped and split in two at the end and gently introduced into the thin circle of cells—two hair-fine copper leads that when seen through the microscope were the tree trunks that Toby described.


  Toby watched silently a moment. “There. A bud came off to the right.”


  “Yeah?” Adrian was as eager as a puppy.


  “All at once. Rather like a tiny flower. Remarkable.”


  “Remarkable! Shit, it’s terrific!”


  “Quite.” Toby lifted his gaze from the microscope and rubbed his eyes. “But of course it’s what we expected.”


  “You little son of a bitch, why don’t you be happy.” Adrian was furious. His glance skittered toward and then away from Toby.


  Toby slid his chair back and stood up. He paused for a second—Adrian would never forget the suspense of that moment—and then he reached out and grabbed Adrian around his narrow, flabby waist. The shock on Adrian’s face was surely lost on Toby, whose own face was buried somewhere near Adrian’s armpit. Hugging him tightly, Toby mumbled, “I am happy, Adrian. We did do it…and mostly you did it.”


  “Yeah, okay, that’s okay,” said Adrian, squirming away from Toby’s embrace. “Hey, I just wanted to know.”


  “D’you know now?”


  “Yeah.”


  “Good.” Toby smiled brightly as he leaned away, and Adrian watched his right hand creep up to smooth a nonexistent tie. “I’m not usually the demonstrative sort.”


  “Yeah,” said Adrian warily. “So. This works, okay? So what’s next?”


  The moment passed, and they resumed talking about work.


  Adrian wouldn’t let himself brood about the incident for the rest of that day, or the next. But when the weekend came it pressed itself on him.


  He was at home on a Friday night, sitting cross-legged on his rug, expertly fingering the strings of his classical guitar and singing in a husky tentative voice a song of his own composition he called “Marion’s Blues.”


  
    She knew more than she could say and didn’t say it,


    So she went away and tossed those petals in the stream.

  


  He sang well enough. And he played beautifully. That time a long time ago when he’d yowled out a dirty old drinking song to get rid of Toby’s eavesdropping co-workers, he’d been acting. And when he’d told Toby that he couldn’t sing and play at the same time he’d been lying. Acting and lying were staples of his repertoire.


  
    They looked for her and smiled when they had lost her.


    They never knew she watched them, smiling from her dream.

  


  His fingers bent to the strings and he played without words.


  Not that he wasn’t an authentic prick when he was at work, which was to say most of the time. But tonight he could relax awhile—he didn’t have anyone to account to. He’d eaten his frozen dinner, and he wasn’t going anywhere, having no taste tonight for the slings and arrows of the singles bars. He was content to be by himself, playing his guitar.


  Through the plate glass walls of his darkened living room he could see millions of lights spread out below his isolated home in the Berkeley Hills. At any given moment on a Friday night in springtime, between an hour after sunset and an hour before midnight, he could see approximately 10.2 million houselights, streetlights, signs, and car headlights. He knew because once he’d made a back-of-the-envelope calculation which, although it allowed for the shape of the bay and the trees that cut off part of his view, failed to include such refinements as the topography of the slopes immediately below his house. He wasn’t obsessive; he’d just gotten to wondering how many of those lights—lights like glittering pearls—he could actually see on a clear night like this one.


  Those kinds of thoughts were easy and clean. They came naturally, and while he might remember the result, especially if it was numerical, he hardly ever remembered having the thought, any more than he remembered what he’d eaten for breakfast on any given day.


  The thoughts he did remember were different. They were full of fear and anger and determination. Full of hunger. They were the thoughts he had to live with.


  At that moment he wondered why Toby had hugged him.


  Toby wasn’t queer, that was sure enough. And sure enough Adrian had liked it a lot when Toby had hugged him—and frankly that scared the shit out of him. He was always scared when he started to…to like feeling liked.


  That little bastard. He had a lot of promise, no doubt of it. He’d already done what any brilliant-son-of-a-bitch programmer should have done, within the time Adrian had allowed for any anonymous brilliant-son-of-a-bitch to do it. And he’d done a shitload more. He was threatening to force Adrian into creating something grander than he’d imagined he could. Good ideas, hard work. All very well. But the measly twerp is coming into the lab two or three times a week and being lovable.


  Adrian had had a lot of practice seeing through that kind of crap.


  He couldn’t see through it here. The thing was, there was no motive. Adrian wasn’t a ticket to Baptist heaven or extra money in the bank for Toby, the way he’d been for his foster parents, endless sets of them. Toby had his plush job. He didn’t even have to hang around the lab, like Adrian did; he could work at home most of the time. He could hardly spend the money he was making already, and he couldn’t get promoted, so why was he being so nice?


  Adrian stopped playing the guitar and laid it beside him on the rug. “Shit,” he said aloud.


  Maybe he just likes me.


  Just like that.


  It’s funny to watch him get mad, the way he gets all excited when I say shit this and fuck that and generally make an ass of myself. He likes it, it’s as plain as the point on his pointy head. He must think it’s liberating or something. The way he grew up, he probably had to ask his mother’s permission to fart. “I say, Mommy dear, would you mind terribly…?”


  And the more worked up he gets, the more he starts spouting history and philosophy at me, a billion bits and fragments, just like all those brain-damaged high-school teachers lecturing me about bits and fragments that never did fit, that don’t have anything to do with anything.


  Adrian picked up the guitar. He grinned.


  The more he talks to me—even if he’s only doing it to try and get away from raunchy old Adrian—the more it starts fitting together. So I insult him some more, so he won’t stop.


  
    She knew things that he could tell her if she wanted,


    If she wanted him to tell her, but she didn’t know she did…

  


  The ceiling again, and the morning light burning his eyes. Adrian knew he really had to get out of bed. It was an important day, one he shouldn’t miss. There was a message he had to give to his boss, Jack Chatterjee, one Jack didn’t want to hear but one he was going to get even if Adrian had to write it on a piece of paper and roll it up into a tube and jam it up Jack’s ass.
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