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The machine was
given three commands: Keep Amy alive, safe, and happy. The first
two were easy enough, but the third meant understanding humans far
better than they did themselves.

 


When most of
their crew is killed by an explosion on the ship, Mason fights to
stay alive long enough to program an artificial intelligence to
save his daughter. They are four and a half light years from Earth
and rescue is not a possibility. As he begins to hallucinate from
carbon dioxide toxicity, he overwrites the directives of the AI
until he has installed a primary command structure. The AI he has
called Neumann must ensure that Amy is alive, safe, and happy.

As he slips
into unconsciousness, Mason little realizes the machine’s
capabilities and how firmly he has installed his orders. Going far
beyond a human guardian, the AI rigidly carries the directives to
their logical conclusion. As far as Neumann is concerned, Amy must
stay alive despite the ship deteriorating around them, and be kept
safe from the debris field of the explosion and cosmic rays. When
those goals are fulfilled, the machine wrestles with the nebulous
notion of human happiness.

Reacting as a
machine might be expected to, Neumann solves problems humans have
suffered from for centuries, and creates others that even a child
could have avoided. With the girl’s life in his resourceful hands,
Neumann is prepared to do anything to ensure her survival. While
Amy hibernates, Neumann rallies the immense resources of a solar
system so that she will have everything she wants or needs when she
wakes.
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Chapter 1 ~ The
Explosion




Mason had no
time to grieve. His wife was blasted into fragments like the rest
of their tiny crew, so he wiped his face and looked at the damage.
He had to concentrate. The stars were spinning, which meant the
ship had lost its gyroscopes. That indicated, along with the crew’s
quarters, they had likely lost the engines. Turning wildly, he
toggled switches and checked equipment, and he could almost feel
the electron pulses stop at the severed wires. He imagined knots of
tangled conduit hanging into space, but that interfered with his
ability to get a good reading on how much of the ship remained.

The clang had
swept through the ship like a huge hand, and even as the hull
screeched open Mason had struck the emergency seal for the
bulkheads. That left Amy in the command module with him, and the
rest of the crew—if they were still alive—on the other side of an
insulated steel door. Next he checked on his daughter, who was even
more affected by the concussion wave that had left blood trickling
from his nose. She hung loosely in the air as though her bones had
been pulverized, since the centrifugal gravity had disappeared with
the explosion.

She seemed
scarcely to breathe, and he pushed her gently to the bunk Janice
had insisted they keep near the main controls. Her heartbeat was so
faint he could feel nothing at her wrist but her neck fluttered
slightly when he pressed his fingers on her artery. He tried
franticly to remember the training Janice had recommended and they
all had completed, but his mind was blank. Instead, he held his
daughter’s hand and watched her face. Her eyelids flickered and her
lips were warm when he tried to feel whether she was breathing. He
decided those were signs of recovery.

Once he’d
confirmed—as much as his poor skills allowed—that his daughter was
alive and that none of her bones were broken, he left her tethered
to the bunk and turned his mind to the ship. At first he thought
they had caught the attention of an Extra Solar Systems Inc. drone.
The corp had the gall to claim all of Alpha Centauri as their
territory, and had publicly warned other companies away. They
referred to potential colonists as opportunists, and promised a
stern response to any interference. Like the World Builder
Corporation that they had left behind in the Sol system, Extra
Solar had been the first to develop the technology that allowed
intrepid explorers to follow them to Centauri. That didn’t mean
Extra was happy with the company, however. Many suspected that they
played just as dirty as World Builder, and were intent on claiming
the entire Alpha Centauri system for themselves. Although no one
had confirmed the rumour, some said they were destroying rival
ships.

Mason and his
crew weren’t trying to compete with Extra Solar for resources. They
merely wanted to start a colony, and they had brought the latest in
biological equipment in order to make that happen. Janice had
wheedled the ship they had christened Scape from her father, and
they had fled the biological and intellectual decay of Earth to
seek—perhaps foolishly—a more hospitable ecosystem. Janice had been
more committed to the project than he, and Mason couldn’t help but
remember how she had laughed off the chance of an accident.

When he had his
third of the ship somewhat functional, the news was grim. The Oxy
and methane tanks were gone with the engines they had driven, and
he only had what food they kept in the control room for
emergencies. They were low on water, which meant he would have to
bleed some of the systems for residual moisture, but their CO2
scrubber, which had been located amidships, was gone. They had air
for a week, and although it didn’t matter, they had water for a few
days more. Beyond the upper limit of their air supply, he didn’t
bother factoring their food stores into his planning.

Mason checked
on Amy. Her cheeks were redder—although he didn’t know if that was
a good sign—and she stirred slightly when he took her wrist.
Looking down at her, he knew what he had to do. He hesitated,
contemplating starting the procedure while she was still
unconscious. Putting off the decision, he turned back to his
equipment.

He barely
noticed the flicker on the screen that had been bothering him for
months. They were low on water and had only six days until the air
became noticeably foul and they felt the hydraulic press of slow
asphyxiation. He glanced at the bunk, then set to work. He needed
to recover as much of the ship as possible. In the explosion each
detached piece would have been given a new trajectory, but he
concentrated on those pieces which were big enough to loom larger
on the radar and close enough that the gravity of his larger
portion of the ship might draw them in. If they hadn’t been
given too much of a shove . . .

In his scan,
Mason found drifting objects that were certainly bodies, but he
kept his eyes to his task. He also found a puzzling anomaly. There
was too much tonnage. The attacking ship must have broken up too,
and for a moment he stared hard at the screen, as though he could
see through its flicker of magnetic particles to what the images
meant. There had been no attack, he finally realized. Instead they
had collided with a ship, or it with them, and it had suffered from
the encounter as well. Mason knew Extra Solar frequently used empty
drones, so he didn’t worry about other possible survivors, but if
he could get to the remaining ship—he glanced at Amy again—and
enough of its equipment was still functional, he might have a
chance.

Before Mason
had met Janice he’d been a programmer in a robotics plant, making,
of all things, robots like the ones used in the plant. Janice had
made several jokes about it when they were first going out, about
how he lived in a recursive loop, how he was part of a Von Neumann
machine, and worse, about how his programming architecture sucked
and that’s why they needed him to keep tweaking the main
controllers.

Mason had taken
her advice to heart, and left that job for one in her father’s
company where he was soon writing command trees for mining machines
and installing modules for probes, much like the one he suspected
Extra Solar had abandoned just beyond his main port. If what
remained of his ship hadn’t been too badly damaged, then the barest
inkling of a plan, his only hope—he glanced at Amy—might have a
slim chance of working.

Mason set one
of his logistics tools looking for a planet close enough to serve
his purposes, and then began to nudge the altitude jets to push him
closer to the debris field. He steadied his spin with the jets,
which calmed the oscillating cameras. Although their view was still
skewed, they showed that what remained of his cargo hold was
heavily damaged. It carried a main engine but that had also
suffered from the collision. Only tatters hung from the drive
chamber, which meant that the ships must have somehow smashed into
each other with their drive quarters. Mason sat with his finger
poised over the jets. He needed their tiny reservoirs of fuel
still, and didn’t want to waste them. They were typically fed by
the main tanks, and the small reserve tank had only been installed
in obedience of an outmoded safety protocol. For the first time,
Mason appreciated the over-engineering that had gone into his ship.
Someone sitting at a comfortable design table had decided that a
ship shorn of its main tanks might require maneuvering capability,
so with a stroke of their pen, they might be saving Mason’s, and
more importantly, Amy’s life. Likewise, the backup airlock in the
control room was never used but now would be invaluable.

Mason never
realized how tense he was until a droplet of sweat pooled on his
forehead and then, when he impatiently dashed his hair out of his
face, it hung, a shivering globe, in the air before him. He looked
at Amy. She was still on the bunk, tethered to it by a strap. His
slow drift to the cargo hold would take a few more minutes and he
used the time to check on his daughter. Her breathing was more
regular, and he touched her face. She was warm, although not
feverish. He brushed the hair from her forehead, wondering what he
could tell her about her mother.

“Dad?”

“I’m here,
honey.”

“What happened?
I feel sick.”

“We crashed
into something—” Mason began to explain, but Amy tipped her head
and gagged, so he placed a bag over her mouth before the control
room became an intolerable swill of globules of vomit.

Amy had been
taught well, and she held the bag in place as she filled it, and
then waited with Mason for a minute to make sure it was over.
“Sorry,” she said, when he removed and sealed it.

“That’s OK. You
were hit by the concussion wave. One of the engines must have
exploded on the impact.” Mason spoke over the alarms and the
absence of the seven other crewmembers.

“Where’s Mum?
Where is everyone?” Amy jerked, her eyes wild, and Mason reached
for her.

“We’re all
that’s left, honey. We lost the rest of the ship. The only reason
we’re alive is that we were in here.”

Amy’s blank
look was a reflection of his own inability to handle the situation.
They had lost everyone they knew in a freak accident four and a
half light years from Earth. “It’s so loud,” Amy said,
disentangling herself.

“Some of the
alarms are still on.” Mason patted her on the arm as reassuringly
as he could, although he knew the worst news was yet to come. He
turned to shut down the proximity alarms set off by the debris and
the approaching pieces of the cargo hold, and the beeping that
indicated low fuel pressure and other signals that informed of hull
integrity. He kept his back tensed against the question that would
not be long in coming.

Amy knew as
well as him, and if he admitted the truth, likely even better, the
stores on the ship and her capabilities, so before long she would
calculate that they only had a few days at the most. Mason’s
stomach growled as he thought of starvation. I won’t wait that
long, he grimaced to himself. He glanced to where Amy was
floating with her eyes closed. Besides, you might need the
biomass.

 



Chapter 2 ~ Planning
for Survival


The control
centre was almost too quiet once he’d silenced the alarms. He could
hear Amy’s breath as she stirred against her tethers. “Do you think
she was hurt?”

Mason’s chest
contracted. She was thinking of her mother. “I don’t think so,
honey.” He turned so he could face her and hooked his foot in a
restraining strap. “It was too sudden. I don’t even think she knew
it was coming.”

“And Simers?
And Claude? Janie?”

“They were
together. It would have come upon them before they could even
react.” Mason didn’t mention Jaydin, who had been turning one
crewmember against another ever since they left Ceres’ orbit. She
was gone with the rest, although she wasn’t as lamented.

“What are we
going to do, Dad?”

Here it was.
Amy’s intellect was the best that Mason and Janice had been able to
buy. They had modded her for physical and mental health, as well as
high intelligence. She was calm in an emergency, almost eerily so,
and as surefooted as a cat. When she was growing up, she’d been one
of the brightest stars in the solar system. The few who could
afford modding, usually only the very rich, cared little for
intelligence. They usually went for beauty and athletic ability,
and disdained the intellectual capacity that would make their child
stand out in their cocktail party world. Janice had called upon
some of her father’s fortune, and they had tweaked the potential
that likely would have been her natural inheritance. “You mean how
are we going to make it?”

Mason was
buying time and he could see that Amy understood. “We’ve only air
and water for a few days. The nearest ship is hundreds of AU’s
away, and we could wait for several years for Proxima B to drift
past.” It had been a bone of contention that Proxima B’s slow orbit
meant its year was almost a human lifetime, and that the winter its
wobble introduced could last most of a person’s adulthood, but it
was still the best candidate for life. The fast-moving Yuri probes
had reported as much, and they had been followed up with a rather
ineffective generation probe which gave little more information
about the planet other than it seemed to be partially covered with
vegetation and had an oxygen-rich atmosphere.

“We’re nowhere
near A. It might be longer than that.” Mason looked back at the
controls.

“B?”

“Yeah. I’m
going to aim for that.”

“Are you
thinking the escape pods for a landing?”

Mason’s whole
plan could easily be figured out by Amy’s faster intellect,
although she was only ten, so there would be elements of it that
her mind would balk at. “I want to see what we can get from the
probe that hit us. And then we’ll figure it out.”

Amy lapsed into
silence, and Mason hoped she was roughing out trajectories and not
wondering what pieces of her mother drifted around the ship and
trying to decide what he was going to do with the guidance computer
from the cargo hold.

“I can help
program it,” Amy offered, and Mason knew that at least half his
wish had been answered.

“Let’s get it
first.”

Using only the
altitude jets, and he used those sparingly, Mason tweaked their
course until they joined most of the debris from the cargo hold as
well as a surprising amount from their own ship. He didn’t see any
signs of the probe he suspected had fired on them, or more
generously, had collided with them, but he suspected it either had
left the area under power or had been badly damaged and was now
tumbling out of control on a different trajectory. He gave Amy the
task of deciding how to best use their momentum to get as close to
B as possible, and he donned his suit and went outside to sort
junk.

The first task
was arming the electromagnet so the ferrous targets would be pulled
in and fastened to the cargo racks. The ship had originally been
designed as an asteroid miner, so it still sported some of its more
useful additions. In the vacuum of space the junk needed little
incentive to collect and soon more and more trash was gathering by
the hull. His main goal was the drive computer from his cargo hold,
so he watched as it turned and came closer to Scape. It had been
heavily damaged, but its long tube-like body was built more
robustly than a ship that needed life-support.

Typically the
radiation shielding used aboard long-haul ships was the food and
huge water tanks. They were kept between the living quarters and
the electronics to ward off the worst effects of solar storms when
they were near Sol, and the streaming of cosmic rays and other high
energy particles of deep space. The propellant was usually strapped
on the outside of the ship as well, which meant that it added to
the protection offered by the thick foamcast iron nickel hull. It
was light, and therefore didn’t appreciably add to the fuel load,
and cheap, given that it had been mined where the ship had been
made, likely at Ceres or the Karin Cluster in the asteroid
belt.

Rather than let
the huge machine smash into what remained of their module, Mason
timed the magnet so that it slowed the tumbling of the hold and
then gradually attracted it to his hull. He tried to make it impact
lightly, so that Amy would have as few scares as possible, and when
it arrived, he touch-welded it to his hull. Normally he would never
let anything close to the ship, but given the situation, in which
only twenty percent of his ship remained viable, it mattered little
if he welded the remains of a seven tonne cargo hold to what was
left of his living quarters.

Mason was
concentrating on the accumulating junk pile, and it was a while
before he thought to radio Amy and check on how she was doing. It
took a few long minutes while Mason hung amongst the stars and
whirling debris before she answered, and when she did, Mason heard
the fragility of her voice. “I’m coming in,” he said immediately,
but she turned off her radio in answer.

He’d grown so
accustomed to her maturity that Amy’s dismay took a long time to
register. He was throwing his suit outside the airlock in his
urgency, abandoning protocols that had kept their ship an effective
machine for the five years of their voyage, when Amy glanced up and
he saw her wipe at her eyes. He’d forgotten she was still a little
girl. He gathered her in his arms while she fought with her
emotions.

“Go ahead and
cry,” he told her. “You’ve had a rough time of it.”

“You too.” Amy
pushed at his arm as though emotionality were a short distance
away.

They spun
slowly in the centre of the control room, Amy’s tears circling them
in the air circulation system like Brownian particles while Mason
rubbed her back.

“You’re not
crying,” Amy said, arching her back to look in his face.

“I don’t always
cry where you can see it.”

“It’s that
tough a situation?”

Mason knew
there was no point in lying to Amy once she’d had time to
contemplate their circumstance. “It’s bad.”

“But you have a
plan, right?”

“I don’t have
the navigation computer from the cargo yet, and I haven’t checked
how much capability is left in ours, but if I can cobble
enough—”

“We,” Amy
insisted.

“If we can
cobble together some equipment, then we can try something.”

Mason knew Amy
had likely leapt far ahead of his tentative plan, but to his relief
she said nothing more about it. “What can I do?”

“Run some scans
on the main drive computer. Work out a trajectory to B. See if we
can—”

“I already
have. We can make it into a relatively stable orbit. There are two
small moons, about two hundred kilometres each, and they will
perturb the orbit eventually, but it should hold—” Amy hesitated
“—for a few thousand years.”

Her tone had
steadied with the tech talk so Mason had her describe the moons. As
he imagined, they were as inviting to her as though they were about
to land on them. Their orbits were far from stable, since they were
reversed, but they didn’t cross paths. One was at least a thousand
kilometres higher, so from the planet one moon was setting while
the other would appear to be rising from the opposite horizon. Most
of the time they were fifty thousand kilometres from each other’s
path, and their gravitational pull on each other worked itself out
in a complicated resonant orbital ballet that Amy had needed the
computer to decipher.

“And the
trajectory?” Mason didn’t want her thinking in terms of such long
timelines.

“We’re low
enough to fuel, but if we aren’t in too much of a rush, we could
get there in a month.”

“And achieve an
orbit?”

“If there is
anything left to the attitude jets, maybe. I haven’t worked up the
numbers. Anyway, all this is theoretical.”

“Let me get
back outside and clean up the junk. I need to find some equipment
we can use.”

“Did you see
Mum out there?”

Mason
hesitated. “I was trying not to look. Sorry.”

“It’s OK. It’s
just . . .”

“I know, honey.
I’ll make sure she’s OK.” Only after he was outside did Mason have
a chance to regret his words. Janice would never be OK. Even if she
had survived the collision, she would have been as dead as him in a
few days. His plan was meant to ensure Amy’s survival, and he tried
to think of a way to keep her from suspecting that.

Mason
disconnected the drive computer from the hold’s shattered hull, and
pulled off his suit again to connect it to their own machine. They
had outfitted Scape with a computer that was more than capable of
running the Mars colony, since they didn’t know what they would
encounter, and now Mason was applauding that foresight. Amy helped
cobble the two machines together, and soon she was tapping out code
that would allow them to communicate.

While she did
that, Mason went back outside, pausing briefly to rinse his mouth
out, since he didn’t want to waste the water. He moved the hull
magnets and herded the junk it had already gathered into a
monofilament cargo net. The magnets pulled in more junk, and
amongst it some body parts were frozen to metal equipment, and
Mason tried not to look too carefully while he stored them with the
other junk. For his plan to work, he needed everything he could
salvage. Even then, it was a long shot.

By the time he
was back inside, the space near them was nearly clear of metal,
although some ice and smaller pieces of organic material drifted
within a kilometre or two of their shattered hull. Mason ran a
series of radar pings in case some of the material was more
significant, but most of the larger pieces he hadn’t recovered had
too much initial velocity to stay near the ship. The engines made
up the bulk of the missing elements, as well as some of the housing
and fuel tanks near the engine bay. He presumed the probe had
either escaped harm, or had similarly been destroyed and was
drifting in pieces that were too far-flung to be worth the fuel of
recovering.

He’d been at
the radar sensor for more than twenty minutes, when Amy called for
his attention and pointed to the rapidly scrolling digits which
indicated she’d managed to encourage the computers to talk. “We
need them to be more independent,” Mason began tentatively. “I want
our computer to stay in orbit, but it should be capable of changing
its parameters in accordance to changing conditions.

“You want an
AI.”

“Not exactly.
Not sure the main computer is up for that. Although it was built to
run a colony of fifty thousand.” Mason paused a moment and thought
about how quickly their dreams had evaporated. “At least something
that has loose enough programming that it could pass the
Turing.”

“And the cargo
computer?”

“It should be
similar, but I want it to run one of the escape pods.”

“You want to
touch down on B? We don’t even know if it can sustain life.”

Amy’s tone was
incredulous, which was a lot better than terror and anguish over
her mother’s death mere hours earlier. “One problem at a time. Can
you begin the programming? You were always the best on the
ship.”

“I don’t really
know what you’re doing. You’re setting up a rescue beacon?”

“Similar. We
might have to go into hibernation, but I’m hoping that after . . .
someone should be there.”

Amy watched his
eyes closely, and Mason didn’t look away from her although he
wanted to. She deserved more truth that he was willing to divulge,
but he knew if she had a better plan, she would have mentioned it.
His was perhaps their only option, and it was tentative at
best.

By the time
Mason insisted that Amy eat, her cheeks were flushed with
frustration. She’d been wrestling with the closed loops of the
machine’s programming they had rescued from cargo, and their own
equally frustrating drive computer. The operating system that ran
their machine was robust, and would have been error-free for many
years without intervention, but that hardiness made it difficult to
hack at a basic enough level so that it could write its own command
strings. Mason watched Amy choke down some ration bars they had
always kept in the command room, and after a few more hours, he
pushed off from the bulkhead, drifted up behind her, wrapped her in
a blanket from the bunk and convinced her to rest.

She was still
murmuring commands in her sleep by the time Mason turned to the
task. He planned to rough out the major work, and let her fine-tune
the machines. It was grueling, for he didn’t really know what
contingencies to plan for. If he made the directives too narrow,
the machine would be paralyzed in an unforeseen situation where it
would need to act. It needed to be able to recognize when its
parameters shifted, and the main command structure should be
applied to the new situation.

If the
programming was too broad, it would try to apply every solution
because every contingency
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