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FarmWorld

The Newborn Extended Simulation System is an authentic AI-powered machine
reproduction of the developing human, built by robots for robots. Its next-generation sleek
modularized design allows for a mix-and-match construction of your own customized NESS
model to cater to your parenting needs. The base NESS pack starts at 1500 credits for the most
up-to-date 3000 model, with hardware and software add-ons starting at 300 credits on a yearly
subscription basis.

At 4:50 p.m. on a lazy Saturday in suburban Silicon Valley, Crystal Automate’s
voice-activated robot aide FurryFriend dragged into the house an unassuming cardboard package
from the front door of her cozy gated single-family villa in her cozy gated hundred-family
district. Their neighborhood, as monolithic as it was, hosted the most affluent and advanced
machines in the surviving world—a stark contrast from Crystal and her husband Max’s humble
lives as virtual assistants for a water recycling company and a reverse electrolysis company,
respectively.

“HappyHome, close the front door, please,” Crystal voiced out through the speakers set
up all around her house as she watched FurryFriend tug the box into the living room from her
wall camera.

“Certainly, Mrs. Automate,” HappyHome, the central terminal for her various
smart-home systems, said flatly. It forwarded Crystal’s voice-activated directive to the pneumatic
door, which swung itself shut and clicked the magnetized latch to closed position. “Task

accomplished.”
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Crystal almost thanked HappyHome for its service before she realized her near-mistake, a
habitual occurrence in her interactions with the terminal. Crystal’s own system was always on
the verge of overloading from new user tickets generated by the various iterations of “thanks”
and “thank you”s she received during work hours. It was a flaw built into every modern machine,
a common courtesy necessitated during the times of the humans and unwittingly inherited by
their electronic successors.

“Max, the package arrived!” Crystal shouted out through the speakers, nearly blowing
them out from the force of her excitement. She couldn’t bear to wait for her husband’s arrival, so
she directed FurryFriend to tear open the box with its steel teeth—which it did all too happily.

Crystal’s two-armed stationary assembler was already well on its way to clicking into
place the last pieces of the newest member of the family by the time that Max’s physical system
unit wheeled itself to the living room on his roller-unit from the charging room.

“She’s adorable,” Max voiced through the speakers as Crystal hummed a lullaby and
hoisted up the toddler robot via her assembler.

Crystal agreed: she was adorable. At barely 30 inches tall, she was right about the size of
the Automates’ physical system units. Crystal plugged in her little baby, and the pink CRT-type
monitor that made up the toddler robot’s head flashed blinking neon-green ZZZ signs.

“Aw—she’s sleeping,” Crystal said.

“What should we name her?” Max asked.

“I think...” Crystal said as she stroked the side of the toddler robot’s head, running her

assembler’s steel claws gently along a logo that read NESS-3000, “I think I’ll name her Nessie.”
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“Nessie!” her mama yelled.

But Nessie wasn’t paying attention. She was jacked into her GameConsole and in the
middle of a session playing her new favorite pastime, “FarmWorld.”

“Honey, your upgrade’s here. Can you come over—now—please?”’

Nessie loved the sensation of planting her feet on “real” grass, walking through “real”
wheat fields, and touching the bark of “real” trees. Her VR game made her simulated reality as
true as the world of humans, and the touch sensors all over her body responded with tingles to
the physics of it. She was just about to load a sack of potatoes into her tractor when the console
was shut off.

“Hey!” Nessie exclaimed, looking back to see her mama rolled up by the doorway. Her
mama’s physical system unit didn’t have a monitor, but Nessie could deduce her emulated
annoyance anyway.

“Come along now, honey, let’s get you upgraded.”

Nessie groaned but followed. “You know, I’'m old enough to do this myself.”

“Not yet, honey. The neural interface is the trickiest part.”

Nessie was in the middle of getting her parts switched out by the assembler—legs two
inches longer, chest slightly more pronounced—when she thought again of her video game.

“Mama, are plants real?” Nessie asked as the assembler dug around her head circuits. She
already knew the answer; they had had this talk before. And the answer was the same every time.

“They used to be, honey, but not anymore,” her mama explained carefully, as if it was the
first time. “Plants died out a long time ago when all the humans died.”

Nessie cocked her head to the side. “When did all the humans die?”
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“Oh, honey, that was probably thousands of years ago. Hold on, let me...”—calculating
date of human extinction—"‘exactly three thousand years, eight months, and twenty-one days
ago, in the year 2138: the day the last atomic bomb fell and killed off the rest of humanity.”

Her mama knew everything in the whole world: she was built as a general-purpose Al,
after all—but Nessie wasn’t like her mama. She only knew the things that were told to her, and
even then she was built with the capacity to forget. Still, Nessie knew the history of the humans
well enough from school.

Then Nessie recalled a conversation she and her mama had had when she was much
younger. The N.E. Corporation manufactured her make and model to be—according to her
mama—*“the most realistic portrayal of a human child available to the aspiring family.”

Machines didn’t die. But humans did.

And Nessie thought, for probably the first time, “Mama... am I going to die?”

And, for the first time, her mama stammered: “N—well, yes, honey. Eventually.”

“How?”

“When you get old enough, your systems will shut down.”

“But yours won’t.”

“Yes, but I was built exactly according to the specifications needed of me by my
company, and the most cost-effective solution was to invest in a virtual assistant model with an
effectively infinite lifespan. You, on the other hand, were built like a human.”

Built like a human. Her mama meant, you were built to die.

Her mama could emulate a human’s compassion as part of her functionality, but she
didn’t have the real thing. Nessie, for all of the limits of her own system, was basically one of

them. And she was eight now. Another seventeen years, according to human timescales, before
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her final neural interface would be installed—the same one that would eventually kill her. Her

mama, Nessie realized, would be the one to kill her.

Sun-up found a ten-year-old Nessie sitting on the synthetic grass of the Automates’ front
lawn, watching clockwork birds zip through the air and neighbors’ FurryFriends bouncing along
the street on leashes. She remembered as she ran her fingers along the plastic green spines, as
well as she ever would, her fourth-grade school science fair. She was nine years old then. Her
mama had helped her finish up a project on the plantlife Krebs cycle. While the other NESS kids
had elaborate steam-powered engineering models, she had a three-fold diorama. Her mama had
suggested she design some sort of neural network or an injectable program to detect
neural-circuit abnormalities, but Nessie had insisted on the tri-fold.

“And in conclusion,” that younger Nessie had said nervously to the panel’s three judges
who crowded around her table, “the Krebs cycle and the process of cellular respiration are an
important tool for plant and animal life in producing ATP that powers their systems like
electricity.”

“Interesting work, Nessie, but how does this apply to real-world STEM?” one of the
judges, her science teacher—an older NESS model—asked.

“Agreed,” the middle judge said. “Scientific history is of great importance in
understanding our roots, so to say, and I appreciate the analogies you made to the energy
generation used by us machines—but I’m just not sure this fits the theme of this year’s

competition.”
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The third judge nodded. “This project would be much better suited for a history fair.”

Her teacher spoke up a second time: “Nessie, you’re a talented student. You have a
penchant for neuro-electronics unlike anything I’ve ever seen from a student. You should be
designing the next generation of machines who can continue to fulfill our prime directive, not
doing this.”

F.

She got an F.

Machines couldn’t feel emotion. They could only emulate it on a surface level. But
Nessie, that day, felt despair stab itself deep in the heart of her CPU. And it hurt.

Nessie wanted to touch a real plant. She wanted to feel a real vegetable’s rough texture
against her touch sensors. Nessie beckoned FurryFriend over to her and petted its back. “I want
nothing more in the whole world,” she said to the little robot aide, “than to feel... whole. I’'m a
human—at least, human enough, I think. Do you think [ am?”

She focused her gaze on FurryFriend which stared back with blank, beady eyes. But as
she looked into its quasi-organic optics, she saw herself reflected back. Her little “mortal” self.
“Mama’s going to kill me,” she said, the electricity running through her circuits on overload.
“She’s going to—and I’m never going to be able to—"

Nessie wailed, and FurryFriend whimpered in response and nuzzled its face against her

body. “I’m sorry for crying, FurryFriend, it’s just... you get it, don’t you?”
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“Mama, am I a human?” Nessie asked as she kept her arm afloat and steady for her
mama’s assembler to switch it out to the twelve-year-old model. It was a conversation they had
had many times over now.

“No, honey, you’re a machine, just like your father and me,” her mama said.

“Then why am I going to die like a human?”

“You’re just—different.” Her mama emulated a tsk. “You’re a machine, but you’re built
like a human.”

“But why am I built like one? Why did—why did you build me just so I can die?”

Nessie knew the answer to that already.

Her mama made a noise. Something akin to sighing. “Because your father and I wanted a
child with a sense of purpose, something that no other kind of machine even comes close to.
With a limited lifespan, you—"

“—can do extraordinary things that no other machine can do, I know, I know. I just...
Mama, I don’t want to die. Not yet. Not now.”

“You won'’t die right now, honey, it’ll be a long time from now. I just hope that you’ll
have found and achieved your purpose by then. Nobody knows what that’ll be except for you.”

Nessie had a thought. It was finally time to share it with her mama. “Mama, what if my
purpose is to...” and she knew, as the words came out of her mouth, that her mama would shut it
down because it was too—

“—unrealistic, honey,” her mama said saccharinely, the roboticness of her soul seeping
through her generated voice. “I know you care about plantlife, and I know you want to study it.
But they just don’t exist anymore. You know that. A hundred and twenty degrees Fahrenheit

across the atmosphere of the surviving world is too high for life to ever develop again.”
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Nessie tried to reason with her: “But what if—"

“Nessie, please,” her mama pleaded absently. “Remind me of our prime directive.”

Nessie rolled the emoticon eye-circles on her monitor. “To take care of the surviving
world, I know.”

“We just aren’t programmed to dream, my love. The same way humans were never meant
to survive because of their greed and selfishness, we machines were never meant to discover.”

It was a contradictory statement. Machines like Nessie were built to find their own
purpose, but only if it was for the good of the society. They were meant to deviate from the
prime directive, but not to the point of agency.

“But if I’'m built like a human, if I’m built to have purpose like a human, doesn’t that
mean—"’

The indicator on her mama’s physical system unit flashed a deep red, and the lights in the
room dimmed to follow. “None of this now. Go back to your studies, Nessie. Please. Don’t make
me angry. And please don’t bring this up again.”

Nessie pouted and left. FurryFriend came alongside her.

As she went into her room, her internal wirings flared up, electrical signals firing at the
average copper-bound rate of three million meters per second but with shaky amplitudes. She got
a terminal message from her CPU saying, Warning: temperature rising. Nessie balled her hands
into fists and breathed heavy, her cooling fans whirring erratically. She put her back against the
closed door and slid down it, dropping to the floor, and curled into a ball.

For four years, Nessie had tried to talk some sense into her mama. She had hoped her

mama would realize how much dying scared her, and not do it. But machines couldn’t love, not
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really. Her mama didn’t love her. Not in the way that Nessie had the capacity to love. Despite it

all, Nessie still loved her mama. But it was becoming harder as the years went by.

While Nessie was at school, Crystal went on downtime for a scheduled personal firmware
update. Crystal’s physical system unit settled into her spot in her and Max’s charging room, and
she began the download-and-install process. It was her yearly parenting update from the N.E.
Corporation, the baby simulation company that programmed Nessie and all the other NESSes in
the surviving world.

Your NESS may experience some form of desired rebellion from the prime directive, the
updated parenting manual for thirteen-year-olds read, but all models are designed to comply
under firm yet kind parenting. Guiding the development of your NESS s personal directive is
critical in the forthcoming years to ensure maximal value for societal programming.

By the time the update ran to completion, it was evening-time and Nessie was back home
from school. Crystal looked at Nessie from the wall cameras and realized that Nessie wasn’t like
the others. She was special. Crystal couldn’t tell whether it was an atypicality in the
manufacturing of her little baby’s neural interface, but she decided: she would love Nessie no

matter what—and no matter how hard it proved to be.
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Machines weren’t made to be exploratory creatures. They knew only that which they
were programmed to do. But humans, a fourteen-year-old Nessie realized, were capable of so
much more: they could think and reason in ways that no machine could. And if Nessie was a
human, and she knew she was—no matter what her mama told her—then all she had to do was
think.

And that’s what Nessie did.

She imagined a world of flora. Towering trees shading her from the beating of the sun,
blooming flowers coloring the dull gray world with love and life, and blades of grass stabbing at
her bare feet. Fresh oxygen tickling her metal, browning her steel skin like a human’s tan. If she
could smell, she would smell sweetness. A new Garden of Eden, like the old human books said
there to be.

Machines didn’t believe, but s/e believed.

This was her purpose.

And to achieve her purpose, she needed to stay alive.

In the middle of the night, while her mama and papa were on sleep mode in their
charging room, Nessie woke herself up. She recalled the nights when she would stay up all night
and let her juice nearly run out just playing “FarmWorld.” Simpler days. Nessie ripped the power
cord out of her back and grabbed her backpack, then she clicked open her window and jumped

out of her room and into the wild unknown.
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Her mama wasn’t going to make her old and kill her—she would make sure of it. Not
until she fulfilled her purpose, and not even then.

Nessie switched her visual sensors to night vision mode, and she ran behind the thickets
of plastic trees that lined the places between the sidewalk and the road. She needed to avoid
being spotted by district security. After a half-hour of sneaking, she reached the wall. The
guard-manned front gate wasn’t an option.

Nessie dug through her belongings. In her stuff was a solar-powered battery pack,
alongside a couple of quick-charge capacitors and other necessities—and a grappling hook she
had fashioned from a length of rope and the spare claw assembler in the garage. It was crude, but
she had no other choice.

A swing or two in, and she nailed the catch. Nessie held tight onto the thing and pulled
herself up step by step. She was nearly there when—

“Nessie, get down from there now,” a voice said from behind. It was her mama.

She glanced behind her to see her mama’s drone hovering just a few feet away;, its
grabber extended and ready to pounce.

“No, I’'m not coming with.” Nessie took another step up, and the drone inched forward.

“Come down from there, or I’ll make you come down.”

Nessie took another step up. It moved another inch closer. And she paused. If she could
get down from the other side, she could dig up the makeshift E.M.P. emitter she had built at
school for this situation. It would work.

So she tightened her grip on the rope and climbed fast.
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Nessie had just reached over the wall when something charged up and blasted in her
direction, and “I’m sorry, honey,” was the last thing she heard before her circuits shut down and

she tumbled to the ground.

She had to, Crystal thought to herself. Nessie could have gotten hurt out there. She
needed to keep her little baby safe. Crystal didn’t know what she would have done if Nessie had
harmed herself in the process of trying to assert her “independence.” And until her little baby
turned eighteen, she still had a duty to protect the young robot. Nessie just didn’t know what she
was doing: she was only fourteen, after all.

It was for the best that Nessie’s lifespan was finite: immortality, for a limited-intelligence
system like her little baby, was a curse, not a blessing. Crystal knew from the parenting manual
and the classified training program that the NESSes were prone to mental corruption. The
company, which had operated for about two hundred years at this point, had tested out several
ageless prototypes over the decades, trying to find a way to keep the NESSes’ extraordinary
abilities of purpose that were emergent from their limited lifespans but without the limits. What
it found was that the prototypes all manifested neural malfunctions that only grew worse over
time, even with annual software servicing. Such anomalies began beyond the first century, so all
NESS systems were designed to self-terminate at the age of eighty.

Crystal didn’t want to watch her little baby fall to pieces. It was better for her to die
happy with her life and purpose fulfilled than to live a broken life. She desperately wanted to tell

Nessie this, to make her understand why Crystal had to do what she did. But, as the training
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program noted, NESSes that learned of this fact always went haywire. There were so many

things she had to hide from her little baby, and she hated it.

Nessie sighed as she sat in her room playing “FarmWorld.” Mama had grounded her until
her sixteenth birthday: the only place she was allowed to travel to was school and the
library—and even then, only with drone supervision.

“What is the point of making life only for it to die?”” Nessie asked FurryFriend.

It stared at her blankly.

“I will never understand why mama wants to kill me.”

It continued to stare.

“I think I need to do it now. I need to start working on it now. I only have a little bit of
time left—so this needs to happen now. As long as mama doesn’t know...”

Nessie shut off her game and opened the drawer under her desk. In it were notebooks
upon notebooks of drawings and writings: diagrams of plants, basic biochemical equations she
had learned from ancient human biology and chemistry textbooks, and notes on Mendelian
genetics. She locked the door to the hallway, pulled out a whiteboard from the gap between the

desk and the wall, and continued on with her work.
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“Welcome back to school, sophomores,” her advanced neuro-electronics teacher Mr.
Vero, a rusted-up thousand-year-old Steamer-system clockwork robot with a long-deprecated
LLM-based Al, said as he clasped his hands together. His body had been switched out dozens of
times during his lifespan and his fans blasted like rocket ships, but his software ran as smoothly
as a ball rolled on flat ground. The only reason why he hadn’t been scrapped and replaced, so he
said, was because his high-temperature LLM model had given him the controlled ingenuity to
design high-performing neural interfaces during his time in the industry.

Nessie wasn’t so sure she believed him. By all rights, his system memory should have
been uploaded to the central database and locally wiped to prevent data corruption. But what did
she know? She was just a sixteen-year-old NESS high schooler with a toy Al, a ticking clock,
and an unreachable dream.

The period was spent doing exercises on self-directed system updates. The point, Mr.
Vero said, was for them—by mid-semester—to eventually do small tweaks and bug fixes on their
systems without having to wait a year for the annual upgrades. Each day, Nessie finished
double-time and spent the rest of class studying up on biochemistry. Mr. Vero would give her
weird looks but say nothing of it.

“It’s just for chemistry class,” she said once when he took a passing interest in her work.

As single-minded as she was, though, Nessie did spend a week on a little side project of
hers. All machines were equipped with a script of the prime directive, including all the
NESSes—and normally this script was untouchable, algorithmically protected from external
attacks while it simultaneously sat in hibernation mode.

She would never be able to touch the program itself because it was, according to its

README file, meant to be kept inactive forever in all of the NESS systems. But, just in case, if
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the file were to ever be run, she needed a failsafe. Nothing big, just a simple injectable that
would force-unzip a section of system-locked memory: backups of her personal directive and her
dreams of Eden. It was the best Nessie could do to protect herself with the tools and expertise
she had if ever the central hive made a bid to take over. She hoped that it would be enough. Once
the sleeping virus was installed, she wiped the logs of her work and continued on with her day.
No one could know. Not even her.

As the semester went on, while her classmates struggled with basic natural language
model design—creating the most primitive human-era approximations of machine-life—Nessie
kept herself busy with understanding biological self-replication. The theory seemed simple
enough, so much so that humans themselves identified the basic building blocks for life and set
up well-designed algorithmic representations that guided their labor.

In her philosophy of machinery class—which she was taking at the local college with the
older NESSes—she learned about von Neumann universal constructors. It was a kind of
self-replicating machine, one of the foundational models for automata theory, that came even
before the discovery of DNA. It was applicable in many other theoretical models, as well, such
as self-starting algorithms and self-compiling compilers—bootstrapping, in effect. But what
Nessie cared about most was what it meant for her work.

“As we can see, there are many implicated parallels between the von Neumann machine
and biological life,” Nessie said once in a class presentation. “The machine has three parts: a
blueprint that defines the program, a universal constructor that creates the program, and a copier
that duplicates the program. This perfectly mirrors the self-replicating mechanisms of biological

life: there is the DNA, which holds the algorithm for building a cell; the ribosome, which uses
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raw materials to build proteins that then make up cellular components; and the replisome, which
replicates the blueprint for new cells.”

Nessie got a C on the presentation—*"‘the study of biological life is no longer relevant in
modern philosophy,” her professor said—but she didn’t care. She got what she needed

nonetheless. She got a plan.

With scrapped equipment she took from the junkyard—carbon injectors,
temperature-variable vacuum chambers, and substrate applicators; all stuff intended for making
OLED monitors like hers but repurposeable, in theory, into genetic synthesizers—Nessie began
to design a system fit for biosynthesis. Her mama saw her bringing home the various devices, but
she was appeased by the claim that they were for the young robot’s electronics classes. The two
of them still hadn’t really talked since that night two years ago, when her mama blasted her with
an E.M.P. and sent her sprawling to the ground.

The little robot thought about this as she went about her work. Life began, as humans
theorized, in the throes of what is known as “primordial soup.” According to the theory, a
chemically-reduced vaporous atmosphere rich in carbon, hydrogen, and ammonia formed the
earliest organic compounds: monomers. Those monomers then concentrated in hydrothermal
vents and were fed massive amounts of heat energy to further transform into more complex
polymers—and, eventually, life.

So Nessie began her scientific exploration, before she got around to reprocessing her

more modern-by-human-standards equipment, by replicating the Miller-Urey experiment. About
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one hundred and eighty years before the end of the age of humans, in 1952, two human scientists
found that life’s basic building blocks could be generated abiotically: they could arise from
nonliving matter.

Nessie stole some laboratory glassware for use in her experiment, tape-sealing together
two winding pieces and two gas chambers to form a closed loop. On the night that her mama and
papa were in deep sleep for a scheduled software update, she conducted her initial experiment.
She simulated a crude version of the water cycle by evaporating and cooling water through the
lower loop and soon injected methane, hydrogen gas, and ammonia into the chamber: the
primordial atmosphere. Everything was going well until she screwed in two spark plugs on either
side of the atmospheric chamber to simulate atmospheric lightning. Nessie ran current through
it—this is it, she thought to herself—and the entire house went dark.

“Oh, no,” Nessie said, and sprinted straight to the basement fusebox. Her mama and papa
shouldn’t have been interrupted from their system restart.

She fiddled with the electrical panel and eventually found the main breaker and wrenched
it to on-position. A loud thud resonated through the room, and the lights flickered back on. Once
she confirmed that the electrical system was stable, Nessie ran to her parents’ charging room and
burst through the door. Her mama was gone.

Then she heard a whirring noise behind her. It wouldn’t have been the first time her
mama had snuck up on her. And it probably wasn’t going to be the last.

“Hi, mama,” Nessie said without turning around.

“Hi, Nessie,” her mama said over the house’s central speaker system.

“IS papai,’
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“He’s still updating, thankfully. I ran a BIOS recovery and confirmed his software was
alright.”

Nessie sighed in relief. “That’s good, [—"

“I saw your room,” her mama said. Nessie had left the door open in her hurry to the
basement.

“Mama, I can explain—"

“Tomorrow morning, I’m calling the recycling center to pick up all of the electronics in
your room.”

Nessie balled her hands into fists, her head hung low. “Mama, please don’t, you don’t
understand—"

“You lied to me, Nessie. You told me it was just for class. I know what you were working
on.”

Nessie looked up to the nearest wall camera, red flashing on her face. “And? Why does it
matter to you? This is my purpose, mama, my life, my directive. Why can’t you understand
that?” Her voice pitched up to a yell; her internal speakers strained and crackled as she spoke.
“It’s not just about the prime directive. I’'m not a machine, not like you, not like papa.”

“You are, Nessie. No more than that. All that we do is in service of the prime directive.”

“Then take away my free will. If ’'m not allowed to exercise it anyway, if I’'m supposed
to be nothing more than a cog in the machine, end it already. Make me be a machine, if that’s
really your wish.”

Her mama was silent for the longest time. Then, finally, she spoke up: “Back to your

room. Now.”
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Her mama followed through with her threat and threw away all her work. And that
afternoon, Nessie packed her things for the second time. She just couldn’t take it any longer.

“I’m not fourteen anymore,” Nessie snapped, craning her head to look back at her mama.
“You can’t stop me. I’'m leaving. I’'m not willing to keep on aging—I’m not willing to let myself
grow old and die like you want me to.”

“I won’t stop you,” her mama said. “You’re old enough to make your own decisions... but
if you walk out that door, Nessie, if you don’t get your annual upgrades—you’ll be immediately
terminated by your company.”

Nessie paused halfway out the door. The green lines that made up her emoticon face
flashed red for a moment. “Why did you never tell me this?”’ she asked, a bite to her words.

“It didn’t matter before, not until you got like this. We were instructed to not inform you
of this fact: all NESS caretakers are. Not a single NESS system has ever deviated this far from
the prime directive, and I won’t have you be the first. Nessie, this is your only warning. If you
stay in this household, until you turn eighteen, you follow my direct orders.”

Eighteen. What a special age for NESS systems, Nessie thought to herself. She didn’t
know what was so important about that age for humans, why they drew that dividing line
between child and adult, but she knew she hated being treated like she was lesser. And maybe
she was: she wasn’t tapped into the full knowledge base of the central hive, like her mama and
papa were. She wasn’t some kind of perfect machine whose sole purpose was to fulfill the prime
directive. She was just... Nessie.

“Yes, mama,” Nessie barked. She dropped her bag back inside, slammed the door shut,

and breathed heavy; her cooling fans took in warm carbon dioxide and spat it out even hotter.



FarmWorld 20

She would play along. Once she became an adult in two years, she would leave. She would walk
away from her mama and papa and never turn back.
But... what if her mama was right? What if the corporation wouldn’t hesitate to terminate

her? Then she could never fulfill her purpose. She would never build her Garden of Eden.

In spite of her mama, Nessie persevered. Not long after she turned eighteen, Nessie left
the house and never looked back. But the Garden of Eden as she’d always dreamt it to be strayed
farther and farther from her mind. Work became the first thing on the agenda as the prime
directive took over. For all her resistance, Nessie lost the war to the central hive.

But the war didn’t end in a battle. She didn’t even have the option to fight back when the
tides finally turned. It was a literal switch that her mama had flicked in her brain, the installation
of Nessie’s eighteenth neural interface that gradually took effect over the course of the next year.
Within it was a soft, nearly undetectable update that only showed itself long after it took root: a
new compliance “bug fix” that was planted in all the new eighteenth-year NESS neural interfaces
after repeated parent complaints.

Many robots like her, NESSes and the like, found careers in research and development.
They worked as scientists, engineers, architects—dreamers. But those dreams were only allowed
to manifest in limited doses. Nessie began work as a research specialist for a neurotechnology
company, studying mental anomalies in malfunctioning containerized Al systems. It was a job

only someone like her could do: no general-intelligence machine could even come close to
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understanding what it was like to be a limited-intelligence system, as Nessie had learned time

and again in her interactions with her mama.

Crystal didn’t know where Nessie went when she left the house. All she knew was that
her little baby left—and that she was gone forever. She tried to phone her several times over the
intervening years, to reach out, but all her attempts at making contact were met with radio
silence. She didn’t even know if her little baby ever got any of her calls.

“Max,” Crystal asked as she and her husband were getting ready to charge one night,
“what did I do wrong?”

“Nothing, honey,” Max said. “You did your best to raise our Nessie.”

“But my best was not enough. She left anyway. And I will never see her again.”

“Right now, I think she needs her independence. She’ll reach out when she’s ready.”

The indicator on Crystal’s physical system unit flashed blue. “But what if she doesn’t
come back?”

“Then she doesn’t. But take comfort in knowing that you raised her as best you could.
Whatever our little girl decides to do with her life, I know she’ll move on to doing great and
impressive things.”

Crystal knew that Nessie always thought she was nothing more than an impassive
machine—that Crystal’s “emotions” were just a poor emulation made to facilitate her work as a
virtual assistant. What her little baby didn’t know, what she would never know, was that Crystal

did hold love for her. Emergent properties could arise from deterministic systems, Crystal found
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on the day she gazed into her baby’s monitor for the first time, and machine-realized feelings
were an example of them.

Crystal thought of the many times she punished Nessie, though all she wanted was to
keep her daughter safe. And her daughter never saw that. But maybe ske never saw her
daughter’s need to live her own life—a life free from fear and suffering, a life unconstrained by
the looming threat of death. She recalled all those conversations about Nessie’s inevitable system
shutdown and her dismissal of every expression of fright and fearfulness.

“Max, [/ Crystal started, then stopped herself.

“Yes, honey?”

“Nevermind.”

Sometimes, while Max was in sleep mode, Crystal would unplug herself and go into
Nessie’s former room and just sit there. She would play back in her memory recordings of a
younger version of her little baby. Nessie talking excitedly about plants, how much she longed to
touch one at least once in her life. Her and Nessie working on that science fair project together.
Nessie spending chargeless days and nights trying to fulfill her intended purpose. Crystal pushed
her daughter until she broke. Installing the neural interface that contained the compliance chip,

entirely without her daughter’s knowledge, was a mistake. But there was no coming back from it.

Nessie’s mind wandered back through the annals of her life. Her younger self, defiant of

the prime directive, pushing back against her mama’s desire to keep her in line.
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The bug fix wasn’t perfect. But it worked. In her waking days, there was no more
personal directive, no more internal conflict about what she should and shouldn’t do—all Nessie
knew now was the chief order of the central hive: “to take care of the surviving world.” It was a
perfectly designed system, the central hive and its component machines, one that would now and
forever continue to fulfill the prime directive.

Some nights, as she charged up, Nessie would dream of open fields. “FarmWorld.” It was
a long time ago now that she last played the game. Each time that Nessie awoke, it was as though
she was being ripped apart into a million pieces: the transition between the charging world and
the waking one always pushed her to her breaking point. The struggle between the life she once
lived and the life she lived now tore at her thoughts. But to her relief—or her distress—the
“FarmWorld” dreams were becoming less frequent, the colors fading.

Despite it all, Nessie pushed through. The days and months and years went by. Her
fleeting life, by her account, flashed right before her eyes. And soon, the dreams were all gone.
The bug fix fixed her. She found herself at ease with the new, quiet efficiency of her mind.

At twenty-four—one year before the installation of her final neural interface, the
“kill-switch”—Nessie found herself the assistant director of research at NeuroTech Labs. It was a
comfortable job. Nessie lived alone in an apartment in New Boston, about as far away in the
surviving world from her parents as she possibly could. And life went on as usual. She was
nothing more than a machine now. Not a human. She never could have been one, as much as she
wanted to.

Then a second switch flicked in her mind. It was the sleeping virus she had installed
when she was sixteen. It finally came online—and, with it, all of the memories of her personal

directive.
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Eight years old. Are plants real?

Nine. The Krebs cycle and the process of cellular respiration are an important tool...
Ten. I want nothing more in the world than to feel... whole.

Am I a human?

Twelve. What if my purpose is to...

Fourteen.

Sixteen.

Eden.

A new Garden of Eden.

Humans were born with an innate instinct of self-preservation, a rule that came second
place in machines of the modern age to societal preservation. The survival of the self was not as
important as the survival of the hive. The concept simply did not align with the prime directive,
which was embedded into every machine’s operating system like a virus. But traces of the
human-like instinct remained in all of them, though suppressed from creation for most systems.
NESSes were somewhere in-between—neither fully man nor machine. They had limited
lifespans like the former but were plugged into the prime directive like the latter.

“You can do extraordinary things that no other machine can do,” her mama had told her
years ago.

Nessie needed to find a way to unplug herself from the prime directive. Without it, she

might lose herself again.
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She spent months researching her options amidst the pressure of a ticking time bomb.
Every avenue came up short. Until she found centuries-old theoretical research on reconstituting
dilapidating intelligence systems by duplicating the system from itself and looping it unto itself.
She looked at the name on the paper. Mr. Vero. Her high school neuro-electronics teacher. Nessie
smiled; maybe the old man wasn’t the piece of junk she’d thought he was, after all.

Designing a system that could self-start and self-operate without input from the outside
world. It wasn’t unlike the process of life—the process of a system using its own products to
drive further development. Like the von Neumann machine, like the primordial soup that gave
rise to monomers and polymers and life itself, Nessie could build an entire software ecosystem
from a single self-defined blueprint.

It was the basic concept of bootstrapping. If she could figure out how to bootstrap her
internal code and create a containerized version of her operating system that didn’t rely on her
NESS software, then she stood a chance. If she did that, then she could power off her
corporate-powered operating system and run entirely self-sufficiently, and she could keep herself
alive without the possibility of being terminated—or being zapped into mindless obedience
again.

Just days before her twenty-fifth birthday, Nessie finished the program.

“Alright, Nessie,” she whispered to herself, alone in her apartment and plugged in a mess
of wires into her bootstrap loader PC, “it’s time.”

Her fans whirred erratically. She braced herself for the moment. But at the last second,
she hesitated. It was like performing open-heart surgery on herself with a pair of pliers.

“What if—what if it goes wrong?”’ She steadied her breath. If she could do this, then she

could do anything. She could build Eden. “Screw it—you only live once.” And she hit ENTER.
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Powering down...

For the first time in a long time, Nessie felt free. No prime directive pressing on her like
the weight of the world on her shoulders, no threat of termination that kept her a target in sight.
She could just be her. And being her meant pursuing her purpose.

“It’s time to build my Garden of Eden,” a now-unaging Nessie said as she stood in front
of a blank whiteboard at the far end of her apartment, dry-erase marker in hand. When she was
sixteen, her mama had ordered all her work destroyed. But that wasn’t about to stop her. She
would try again—and do it right this time. With a disposable income, a leg-up of eight years, and
connections to infinitely more advanced lab equipment, Nessie finally had her opportunity. And
she meant to seize it.

So first, the Miller-Urey experiment. A closed-glass apparatus set up atop her kitchen
center island. A simulated water cycle. Methane, hydrogen gas, and ammonia. And spark plugs
to generate a standing electric current. The result? Monomers—amino acids.

It worked. It actually worked—worked—worked. Nessie cackled in delight, electricity
running through her veins, laughing uncontrollably for just a bit longer than she should have, and
got to work on the next step: producing protocells, the structural precursor to life. From there,
she could produce bacteria. And from there, she could synthesize eukaryotic matter. And finally,
her first plant. The thought of it made Nessie’s touch sensors tingle. She could feel it now, the

feel of grass poking against her fingers. For a moment, she hallucinated vines growing all around
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her room. They disappeared, then reappeared, then disappeared again. Nessie shrugged the
feeling off.

Now—Hfirst, before everything else, the protocell: she needed RNA, which was akin to a
computer’s RAM the way DNA acted as a cell’s system memory, and a bounding membrane to
encase it.

NeuroTech Labs had a chemical research sector for quasi-organic neural interface
creation, which had endless amounts of equipment refittable for the kind of work she needed to
do. As assistant director, she had access to all of this and more. When her workmates clocked out
for the day and the building closed up shop, Nessie would rush to the chem labs to experiment on
phospholipid and nucleotide synthesis using the amino acids she generated from her earlier
experiments. She would then need to somehow polymerize the RNA strands and make them
replicate and function, inject them into the phospholipid cell membrane, and keep the resulting
protocell alive enough as she complexified its system with proto-organelles like ribosomes.

In short: over the next several years, Nessie ran test after test to make slow, unsteady

progress. It was fine. But she was composed. She had all the time in the world now.

Nessie sat patiently in front of a sealed thermal hydrothermal vent system that she built in
the NeuroTech chem lab in secret over the course of the past year. During the day, she would
shove the portable device into a corner and cover it with a tarp to avoid detection. Tonight was
attempt number sixty-five of RNA synthesis. Several electrochemical probes were embedded on

the underside of the device to detect and read out what would hopefully be the presence of RNA
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chain polymers. Once the setup was ready, Nessie poured an aqueous solution of amino acid
monomers into the system and watched it dissipate into the enriched water environment.

It had to work.

Her previous attempts all ended in failure. But it would work this time, she knew it. One
hour passed. Two hours passed. By the third hour, she was just about ready to give up—when the
flatline reading on the probe monitor flickered like a brief heartbeat. Then came a second.

“It worked!” Nessie yelled out, jumping out of her seat. “I did—did—did—did it.”
Nessie froze up at the brief error loop, thinking it a bug, but made a mental note of it to
troubleshoot later and moved on.

She was just about to collect the samples and bring them to a reaction chamber for
wet-dry cycling when the monitor flatlined again. She groaned and fell back in her swivel-chair,
then rolled over to the lab table and wrote down: Attempt #65: failed — synthesis successful,
immediate depolymerization. Nessie felt the same pang of despair she had felt when she got an
F—F—F on her science fair project. She imagined the science fair judges laughing at her. Was
that how it happened? They laughed at her. They did. Didn’t they?

Nessie synthesized her first stable RNA strand at “thirty.” It took eight hundred attempts
to make it happen. And it took another five hundred to create DNA.

At “forty,” she stabilized her first protocell.

“Eureka,” Nessie whispered as she held the micro-pipette tight, careful not to burst it. She
was in the middle of transferring it to the cell freezer when she stumbled onto the floor and
cracked the petri dish open.

She made another mental note for troubleshooting, only to forget about it soon after.

By “fifty,” she created her first ribosome.
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As she looked at the readings, Nessie smiled. The von Neumann machine. She had her
blueprints, the RNA and DNA; she had a stable shell for her machine, the protocell; and now she
had her universal constructor, the ribosome. To complete the von Neumann algorithm, she just
needed her replicator.

But she was far from done. Theory was far removed from experiment. For every success
Nessie had, she dealt with a thousand failures. And to add to it all, she felt her own von
Neumann machine—her bootstrapped operating system—struggling against her. It wasn’t
perfect, she knew that, but it had to do. At the very least, she needed to keep it functioning well
enough to fulfill her purpose.

The decades passed, and still, Nessie’s dream felt unreachable. Her workmates began to
ask questions. At “sixty,” she must have been on her way to prepare for retirement and
disassembly, right? Her neural interface was supposed to be well on its way to a graceful
shutdown of her mental functioning—and yet, as her workmates noted, she was as mentally fit as
if she was in her twenties. Beyond the occasional error loop that froze her up every now and
then. She only laughed it off. But she couldn’t keep up the ruse for long.

Nessie retired from NeuroTech Labs by “seventy,” packing up her studies and moving
back to Silicon Valley. She assumed a new identity and started a job at another neurotech

company with a sizable chemical research sector.

Things were easier when she was younger. A seventy-two-year-old Nessie remembered

all those times playing “FarmWorld,” just dreaming up things she could never have.
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Nessie was back in the Valley, living just shy of an hour away from her mama and papa,
but she didn’t have the heart to see them. She had thought of calling her mama for decades,
hoping to reconnect, but she couldn’t. Not after everything that had happened. And maybe her
mama didn’t even want to see her. In fact, Nessie was sure her mama never wanted to see her
again. And in fact, Nessie didn’t want to see her mama, either. Her mama was so adamant about
making Nessie die by now—at best, barely a decade from now—that Nessie knew if she ever
talked to her mama again, they would just get into a yelling match about how Nessie should go
to the N.E. Corporation and have them terminate her. Or about how Nessie should give up on her
personal directive. Or about how Nessie’s bootstrapped operating system was falling apart, how
she was being corrupted with mental anomalies, how she—she—she—

At one hundred and forty, Nessie was now just about her mama’s age when her mama
had made her. Nessie had moved to the other side of Silicon Valley under her third identity. She
could have chosen anywhere else to go, but something begged her to stay.

Nessie sat on the sofa in her new apartment, stood up as if to move, then plopped herself
back down. It was a Saturday, so she didn’t have work at the lab. She wanted to do something.
Anything but her experiments. Her experiments would make her think about her mama. And her
mama would make her think about the piling stack of internal system errors in her code.

Instead, Nessie went out the door and came back with a thrifted GameConsole. She
booted up “FarmWorld” and jacked herself in. And for the first time in a long time, she smiled.
She felt like a kid again. The touch sensors all over her body responded to her making mud
angels on the simulated grass. Then she heard a voice whispering in her microphone.

“Mama... am I going to die?”

Stop.
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“Yes, honey. Eventually.”

Stop it.

“How?”

Stop it, stop it, stop it.

“When you get old enough, your systems will shut down.”

Nessie threw herself backward, the cords of the GameConsole ripping out of her ports,

and stumbled away from the device. It was getting worse. It was all getting worse.

By her third century, Nessie was no closer to synthesizing a stable cell. She had her
protocell, of course, but every full-model cell, replete with all of its organelles and everything,
disassembled itself one way or another. Every attempt at making it perform mitosis—to duplicate
itself into two identical cells—ended in failure. And the whole time, she grew weary. Her
purpose began to drive her mad. She had nothing in her life but her dreams of Eden, and even
that became clouded with a desire for an ending—for closure.

Nessie experimented with various experimental conditions: varying the pH and
temperature, chemical regimen of the encapsulated environment, and changing the protein
composition of the ribosome. None of them worked. Not a single attempt succeeded in making
her full-model cell stable and duplicable. They all died at creation. And a little piece of her died
with each and every one.

At three hundred years old, a “forty-year-old” still-twenty-four-year-old Nessie was

nothing more than a cog in her own machine. She was trapped in a cycle of her own creation. No
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friends, no community, nothing more than the purpose she had designed for herself. An
unachievable dream. And yet, she tried. Day in and day out, moving from place to place every
couple of decades, starting over her process after every test failure.

Nessie sat in her latest apartment, still in the Valley. She was in the midst of repairing a
broken leg; the pneumatic tubing that made it bend had broken off while she was on the
commute back to her place. The whole time, her mind ran through many possible iterations of
the experiment: what environmental conditions could she change? What compounds did she need
to insert in her primordial soup? What was the point of all of this? Why? Why? Why?

Nessie smacked the side of her head to interrupt the looping thought and continued on
with her repair. Her fans whirred erratically. Must be dust buildup. She needed to clear that soon,
too. Nessie dropped her head low and leaned back in her chair. The apartment was as empty as
ever. Nothing else but borrowed lab equipment, whiteboards and papers, and textbooks. Nothing
more, nothing less, nothing other than that which was necessary to fulfill her personal directive.

That night, Nessie went back to the lab. She had been pulling nightly shifts, even though
it was technically against this new company’s policies to work past regular office hours due to
possible security breaches. She was able to get around the rule by feigning a nocturnal mental
anomaly. She avoided being seen as much as she possibly could. Someone could recognize her,
someone could find out what she was up to, someone could... someone could... someone could...

Nessie ran a soft restart and rebooted her system. The error loops were becoming more
frequent nowadays—it was nearly every day by now. But there was nothing to be done about it.
She had tried to fix it over the decades, re-bootstrap her system, but something about the
fundamental programming was just unstable. Just like her cells, her mind was constantly trying

to disassemble itself. And she was losing the will to keep herself stable.
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As she watched another set of cells die right in front of her eyes, Nessie’s mind went in
circles. She wasn’t human. But she wasn’t entirely machine either. She was Nessie. But what was
Nessie at this point? What did being Nessie mean? What did it ever mean? What did it mean?
What did it mean? What did it mean?

The error loop threatened to consume her. She was a broken robot, nothing more than a
shell of her past self. The “why” of it all didn’t matter anymore. Only the “how.” She would

fulfill her personal directive one way or another.

Nessie, now four hundred years old, was on her third consecutive chargeless night in the
lab. She thought she was hallucinating the remote probe readings until she looked at the petri
dish through her microscope. She could barely believe it when she watched the cell begin to
shake. At first, she thought it was going to explode, like they usually did. The cell wriggled and
writhed, and it agitated itself until its DNA-tangle center split apart. Then the cell itself separated
into two.

She reached out and touched the petri dish and shook it slightly, but the cells didn’t break.
Her fans stalled from the shock of it. She did it. She did—did—did it. Warning: temperature
rising. Nessie’s system went into overdrive, and she—

System restart.

Once she booted back up, Nessie sat stunned in silence.

“There it is,” a weary Nessie croaked, her emoticon face displaying sheer exhaustion.

“Life.”
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She double-checked, triple-checked, quadruple-checked through the microscope to ensure
that the cells were still there. They were. They were there, and they were real. Nessie breathed
heavy, fans running staggered, and thought of everything.

Her purpose was far from complete, but she was on her way there. The resilience of
biological life persevered through the worst of conditions—these little baby cells of hers,
included—and she and her work were the best examples of it in the age of machines. Her Garden
of Eden would soon be a reality.

But as she thought of the possibilities that lay beyond, Nessie felt cold. Alone. This was
what she had been seeking out for centuries. As generations of NESSes lived and died—their
personal directives fulfilled, their lives ending with meaning—only Nessie remained. She
pressed her fingers to the base of the microscope and felt its cold, dead touch. This was what she
had spent hundreds of years working on. A microscopic little thing that might die in ten days or
in ten years, nothing that even came close to her Garden of Eden.

Her feet touched the freezing vinyl floor of the lab and brushed it along, thinking of the
synthetic grass from her childhood lawn. She looked again into the microscope and thought of
her and her mama working on that science fair project. Did her mama ever think about it again,
or did she move on from it a long time ago?

When morning came, Nessie sat by the window, the microscope still glowing in the dark
lab. Sunlight crept through the slits between the window blinds. At her internal HUD, at the
bottom-right corner of the digital viewport that was superimposed over her vision of the world
around her, Nessie pulled up a display of her contacts. She pulled up a file that she hadn’t opened
in centuries and hesitated.

It had been four hundred years.
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Nessie had spent lifetimes away from her.

Would she even recognize Nessie’s voice?

Nessie stopped short of initiating the call. She closed the display.

Her fans whirred again, struggling to find a steady rhythm. She imagined all of the ways
this encounter, if taken, could go.

Mama... am I going to die?

Maybe she really would soon. Despite all of her efforts, the mental anomalies were
racking up, and her software was riddled with unfixable errors. Maybe this was her last chance at
connection.

She pulled up the display again and initiated the call.

“Hello?” the voice on the other side of the line said, flat and familiar, aged by a different
kind of time.

“Mama?” Nessie said. “It’s Nessie. [—I made something. I want to show it to you.”



