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PROLOGUE

The planetismal began as a region of above-average density that occurred by
chance in a swirling cloud of dust and gas condensing out of the expanding
vastness of space. Gently at first but at a rate that grew steadily faster as
time went by, it continued to sweep up the smaller accretions in its vicinity
until it had grown to a rough spheroid of compressed dust and rock measuring
fifty feet across.

Eventually the planetismal itself came under the pull of a larger body
that had been growing in similar fashion, and began falling toward it. It
impacted at a speed of over ten miles per second, releasing the energy
equivalent of a one-hundred-kiloton bomb and blasting a crater more than half
a mile in diameter.

Shortly afterward, as measured on a cosmic timescale, a second
planetismal fell close by and created another crater of similar dimensions;
the distance between the crater centers was such that the raised rims of
debris thrown up by the explosions merged together for a distance, resulting
in the formation of a ridge of exaggerated height between the two basins.

In the time that followed, the rain of meteorites continued, pulverizing
the landscape into a wilderness of sharp-grained dust to a depth of several
feet, the desolation being relieved only by the occasional outcrop or
shattered boulder. The outlines of the craters were slowly eroded away and
stirred back into the sea of dust.

When the bombardment at last petered away, all that remained of the
ridge was a rounded hummock to mark where the rims had intersected -- a mound
of dust and rock debris forty feet high and several hundred long. There it
remained as one of the weary but triumphant survivors that were left to stare
out over the gently rolling wastes that stretched to the horizon.

From then on the ridge remained essentially unchanged. A steady drizzle
of micrometeorites continued to erode the top millimeter or so of its surface,
exposing fresh material to trap hydrogen and helium nuclei from the solar
wind; particles from sporadic solar flares caused isolated nuclear
transformations down to several centimeters, and cosmic rays penetrated
slightly farther. But in terms of its size, shape and general appearance, the
ridge had become a permanent feature on a changeless world.

Four billion years later, give or take a few, Commander Jerry Fields,
assigned to the International Space Administration's lunar base at Reinhold,
was standing staring up at that same ridge. Beside him, similarly clad in a
blue-gray spacesuit bearing the golden-flashed ISA shoulder insignia, Kal



Paskoe frowned through his visor, studying the line of the ridge with an
engineer's practiced eye.

"Well, what do you think?" Fields inquired into his radio. "See any
problems?"
"Uh uh." Paskoe's reply was slow and noncommittal as he squinted against

the glare of the setting sun. He turned to stare back at the metallic glint
that marked the position of the base at the foot of the low hills on the
skyline behind them, then returned his gaze to the ridge to register mentally
a couple of salient boulders near its crest. "No...no problems," he said at
last. "I think I've seen all I need. Let's get back to the truck and get the
job scheduled. We can't do any more here until the computers have figured out
how they're going to handle it."

The mass-driver at Maskelyne, over a thousand miles away on the western
edge of Tranquillatis, had been in operation for almost a decade. It had been
built as part of the EXPLORER (Exploitation of Lunar ORE Reserves) Project to
hurl lunar rock up into orbit for metal extraction and construction of the
huge space colonies being assembled within several hundred thousand miles of
Earth. In fact the title was something of a deliberate misnomer. There were of
course no true ores on the Moon -- ores in the sense of metal-rich substances
concentrated by weathering and geological processes. Deep below the surface,
however, were rich accumulations of titanium, aluminum, iron and suchlike that
had been precipitated by thermofluidic processes operative during the Moon's
early history. The compounds bearing these elements had been dubbed "ores" by
the media and the name had stuck.

The mass-driver was a five-mile-long, ruler-straight track flanked by
two "hedges" of continuous electromagnetic windings -- an immense linear
accelerator stretching westward across Tranquillatis. It accelerated
supercooled magnetic "buckets" riding on cushions of flux at 100g to reach
escape velocity in the first two miles. Beyond that the buckets were laser-
tracked and computer-adjusted to eject their loads of moonrock in a shallow
climb that just cleared the mountains two hundred miles away by virtue of the
Moon's surface curvature. En route the loads were electrically charged by
being sprayed with electrons and fine-trimmed by massive electrostatic
deflectors located at the two-hundred-mile downrange point to leave the final
phase of launch with an accuracy better than one part in a million --
comparable to a football being kicked between the uprights from 3,000 miles.

From there on each load, comprising 60 pounds of "ore," climbed steadily
for two days until, 40,000 miles above the lunar surface, it fell into a
"Hippo" catcher-ship stationed at the gravitationally stable L2 point. The
energy needed to power the mass-driver was beamed down as microwaves from a
three-mile-wide orbiting solar collector.

Day in, day out, round the clock, the mass-driver sent up a charge every
two seconds, halting only for maintenance or for occasional repairs. Every
year, one million tons of moonrock fell into the waiting relays of Hippos. And
farther out in space, the colonies steadily took shape.

The project had been so successful that the powers-that-be had decided
to go ahead with the construction of a second mass-driver. This one would also
be located on the equator, but near Reinhold, aiming out across Procellarum.
The track, the experts had decreed, would pass right over the point at which
Fields and Paskoe were standing. Not a little to the right nor a little to the
left, they had pronounced after extensive surveys, but right there.

First-phase preparation would require accurate sighting with lasers,
covering a stretch of terrain that extended from a mile or more behind them to
several times that distance ahead, which would require an unobstructed path.
The ridge was not really large -- about the size of a dozen average houses set
end to end -- but...it was in the way.

And so it came about that the form that had stood valiantly to preserve



its record of events from the earliest epoch of the Solar System at last found
itself opposing the restless, thrusting outward urge of Man.

The ridge would have to go.

"How goes 1it?" The voice of Sergeant Tim Cummings came through over the
open channel from the nearest of the two surface-crawlers parked a few hundred
feet back at the bottom of the shallow slope that led up to the ridge.

"I think we're about done here," Paskoe replied. "Get some coffee on,
Tim. We're coming back down."

"See all you wanted from the top?" Cummings inquired.

"Yeah. Its pretty much as we thought," Paskoe told him. "More or less
symmetric on both sides. Probably not more than fifty, maybe sixty feet thick
at the base." He glanced automatically at the twin lines of footprints that
let up to the point on the ridge crest that he and Fields had climbed to, and
then led back to where they were now standing.

"Let's go," Fields said, and with that turned and began heading back to
the crawler. Paskoe gave the ridge one final glance, then turned to follow at
a slow easy-going lope that brought him alongside Fields in a few seconds.

"What do you reckon?" Fields asked as they bounced side by side down the
slope. "Soil blower maybe?"

"Dunno," Paskoe replied. "There are some big boulders in there, and it's
probably pretty well compacted lower down. Might take a digger or two,
probably a heavy shover too. We'll see what the computers reckon."

"There's some heavy equipment the other side of Reinhold," Fields
remarked. "If they shifted some of that over here they might get started
inside a day or two."

"Nah -- I'm pretty sure most of that stuff's tied up," Paskoe said.
"They may have to fly something in from Tycho. Anyhow, that's their problem.
They know their schedules. We'll just have to wait and see what they come up
with."

"As long as we don't end up having to shovel it," Fields said as they
slowed down to approach the crawler. Paskoe steadied himself on the handrail
and stooped slightly to clear his helmet past the entrance to the crawler's
lower cabin.

"No way," he declared with feeling. "I've seen enough Massachusetts
winters not to ever wanna see a shovel again. I'll leave it to the computers.
If they say the best they can manage is a week, that's okay by me."

"The boss'd get pretty mad about that if it happened," Fields murmured
as he ducked to follow the now invisible Paskoe.

"Then the boss could come out here and damn well shovel it himself,"
Paskoe's voice said in his helmet.

Five minutes later they had removed their helmets and were seated back
at the crew stations beneath the viewdome of the crawler's upper cabin.

While Fields and Cummings used the viscreen to discuss the next item on
the day's agenda with Michel Chauverier, who was in command of the other
crawler parked next to them, Paskoe activated the main console at the far end
of the cabin to dose a channel via comsat to the Tycho node of the ubiquitous
TITAN computer complex. After a brief dialogue via touchpad and display
screen, he had communicated the nature of his request to the system's
Executive Command Interpreter. A few seconds later the screen returned the
message:

ASSIGNED JOB NUMBER 2736/B. 72/z72
SCHEDULED TO SUBSYSTEM: SURFACE ENGINEERING P.927
REQUIRE DATA REGARDING NATURE AND LOCATION OF OBSTRUCTION

Paskoe remote-steered one of the crawler's external TV cameras until he
had an image of the ridge outside nicely centered on one of the console's



auxiliary screens. Then he operated the touchpad again to bring up two
flashing cursors superimposed on the image, and moved them across the screen
until they lined up with the boulder formations he had memorized. In this
position the cursors defined the portion of the ridge that mattered.

He then tapped out a brief code with his fingertips. In the fraction of
a second that followed, the coordinates of the crawler's identification beacon
were read and plotted by one of the invisible satellites high above. At the
same time the picture being picked up by the TV camera was analyzed by the
onboard computers and the data extracted were used to align the laser mounted
on the roof with the centerpoint between the cursors. The range, bearing and
elevation data read from the laser were instantly flashed to the Tycho
computers. From the readings obtained from the satellite, the computers knew
the exact location of the crawler upon the lunar surface. The laser data
enabled them to compute the position of the ridge relative to the crawler, and
hence to deduce its precise coordinates as well.

A few more seconds elapsed while programs at Tycho pondered over the
patterns contained in the TV picture being sent to them. Then the words on the
screen vanished to be replaced by:

PROFILE?
Paskoe responded:

BASE THICKNESS 60FT MAX.

OBSTRUCTION APPROX LONGITUDINALLY SYMMETRIC

COMPACTED REGOLITH INC OBSERVED DEBRIS TO 10FT DIA EST.
REQUIRED REMOVAL TO DEPTH EST 40FT. LEVEL.

He drummed his fingers on the console with growing impatience while the
machines meditated. No doubt they were bringing in the crawler's armory of X-
ray analyzers, infrared analyzers and heavens alone knew what else to scan the
ridge and estimate its mass, composition, structural features and whatever
else they thought they needed to know to figure out how to go about doing a
perfectly simple job.

It was quite straightforward, he told himself. All they had to do was
decide which types of earth-moving machine would be best suited -- surely any
dirt-farmer could have told them that -- check where they were located and
when they would become available, and advise how long it would take to get
them moved here. Then he'd be able to plan the next part of the job.

Computers! The simpler the task, the more it seemed they had to fuss
around with irrelevant detail. Just like people.

PRIORITY REQUESTED?
Paskoe sighed:
ABSOLUTE BEST POSSIBLE
GRADE PB PROJECT BEING DELAYED REF. 2053/A.
THIS ITEM CRITICAL.
The computers, however, were not through yet.
ANY CONSTRAINTS?

NO. JUST GET RID OF IT.

Another wait ensued. Then the words changed again. Paskoe read them



casually, blinked, sat forward and read them again.

JOB SCHEDULED PRIORITY CATEGORY 'A.1'.
NO FURTHER QUERIES
ESTIMATED COMPLETION TIME IS 21 MINUTES.

Paskoe frowned and asked for a repeat...and got it. Looking bemused, he
turned and interrupted the conversation still going on behind him between his
two companions and Chauverier.

"Hey. Look at this. Either I'm crazy or the system's screwed up. Tell me
I'm not crazy." Fields and Cummings turned in their seats.

"What's up?" Fields inquired. Paskoe gestured toward his console.

"Tycho's sized up the job and it's giving an ECT of twenty-one minutes.”

"You're crazy," Fields declared without hesitation.

"Look at the screen."

"It's crazy," Fields decided.

Cummings rose from his seat and clambered across the cabin to peer more
closely at the display.

"What's going on?" Chauverier demanded from the viscreen.

"Kal's got some screwy numbers back from Tycho," Fields told him. "Tim's
gone to have a look."
"Could be a fluke," Cummings was saying, rubbing his chin dubiously.

"Maybe it's our lucky day. There's probably a transporter due over this way
that's carrying just the stuff we need on a low-priority job someplace. Maybe
Tycho's rescheduled it to land here." Paskoe pursed his lips and nodded
slowly.

"Could be..." he agreed, then went on suddenly more decisively. "Yep.
You could be right, Tim. I never thought of that. What do you think, Jerry?"

"Makes sense," Fields agreed. "We'd better stay put to see what shows
up." He turned back toward Chauverier, who was still peering out of the
viscreen. "We think there'll be a ship coming down here pretty soon, Michel.
There'll probably only be robodiggers or something on it, but maybe we ought
to hang around to check it out. It should only be for a half-hour or so."

"Suits us," Chauverier answered readily. "In fact me and Joe were just
starting to get hungry. If we're going to stick around here for a while I
guess we'll eat. Do you guys want to come on over for a bite?" Fields turned
back to the others.

"Michel's inviting us over for lunch in his truck. Okay by you two?"

"Great idea."

"Sure."

"Okay, Michel," Fields advised. "We're on our way. Set it up for three
more," With that he cut off the screen. At the same time Paskoe killed the
channel to Tycho.

For the next few minutes they donned helmets and took turns going
through the routine drill of plugging the test leads from their suits into the
socket provided in the panel by the floor hatch. Fields drew a "NO GO" in the
test. The codes being displayed on the panel's miniature screen revealed an
intermittent sticking valve in his life-support -- Muttering beneath his
breath, Paskoe began replacing the faulty valve in Fields's backpack while
Cummings called Chauverier again to advise of the delay. Fifteen minutes later
they were ready to go.

"It won't last," Fields said over the radio as he turned to begin
following Cummings down the short ladder below the floor hatch. "I'll bet
fifty bucks on it. Paggett is only there until he retires Earthside and until
then he'll just go on rubber-stamping. When he goes, Cawther's bound to take
over. Then it'll all be different. I give it twelve months at the most."
Cummings had passed through the exit to the surface.



As Fields turned to follow, Paskoe began the descent from the upper
cabin, pausing halfway to secure and check the hatch above his head. "Anyhow,
I'm not interested,", he declared, nodding to himself and stepping down. "I'm
only here for another four. Then it's back home for me. A year's banked back
pay and a few months around Europe with Cher. Wowie! You can take care of
Cawther. Have fun. I sure will."

"Europe?" Cummings, who was waiting for them outside, came in on the
circuit. "That's where you're going?"

"All over," Paskoe said. "We never did get to see more than a few of the
tourist traps. This time we'll do it right. Three months at least, Cher's
especially keen on Germany." They were crossing the gap of about thirty feet
that separated the crawler from Chauverier's. Paskoe and Cummings were side by
side, with Fields following a short distance behind.

"I was in Germany a couple years back," Fields's voice came through.
"Saw some of Poland too. There's a place there you ought to see if you get the
chance...down south, Krakow I think it was called."

"What's there?" Paskoe asked.

"Salt mines. They go right back to the Middle Ages. Man, are they big."

"Salt mines?" Cummings sounded mystified as he and Paskoe came abreast
of the other crawler and moved around it toward where the entrance was
located. "What's so special about salt mines? I thought they were places the
Russians used to send people they didn't like."

"Those are different," Fields replied. "There's a whole cathedral down
there way underground. All carved out of solid salt crystal. Everything's salt
-- the altar, the chapels, the statues, even the lights. It's fantastic. And
they've got -- "

The universe blanked out.

"What in Christ!..." a voice yelled.

Cummings had just reached the door with Paskoe close behind. Fields was
a few feet away, just beyond the end of the vehicle.

Everything around them vanished abruptly into an opaque sheet of gray.
At the same moment Paskoe felt the ground shudder beneath his feet. The mass
of the crawler above them lurched visibly as if it had been struck an immense
blow on the opposite side. For a moment he had the sickening feeling that it
was going to topple over on top of them.

A titanic blast of dust, debris and boulders had smashed into the far
side of the vehicle and sprayed past it on every side. Mercifully they had
been in its lee shadow. Just a few seconds earlier and they would have been
caught unprotected. And just as suddenly it was gone.

Paskoe was standing frozen to the spot, still with no idea of what had
happened. In front of him Cummings was clinging to the handrail by the door,
his face ashen through his visor and his arm gesturing weakly toward a point
behind Paskoe's shoulder.

"Jerry!..." Cumming's voice came through in a strangled gasp. "Jerry's
gone!" Paskoe turned and stared dazedly at the spot where, a few seconds
previously, Fields had been standing, just beyond the crawler's protective
shadow. There was nobody there.

And then the blast came again, like the discharge of a gigantic shotgun
that fired moonrock. And again, and again, and again...and again. Paskoe found
himself on the ground pressing himself against the vehicle's tracks while the
concussions thudded through his body, and the crawler trembled under the
repeated impacts of boulders cannoning off its sides and spinning crazily away
into the maelstrom of dust. His helmet touched the structure. A sound like a
building collapsing onto an enormous kettledrum exploded in his ears. He lost
count of the concussions. Maybe ten, twenty...His brain had seized up.

He was lying by the track of the crawler, his heart pounding and his
body shaking. Every inch of his skin felt cold and wet in his suit. It had



stopped. He waited, barely daring to breathe. The tension that held him keyed
up waiting for it to begin again refused to let go. But nothing happened. He
opened his eyes slowly and looked up.

Cummings was lying on his back with his legs tangled in the steps that
bridged the gap between the ground and the floor of the entrance hatch. He
looked as if he had been bowled backward out of the doorway just as he had
been in the act of climbing in. Still shaking, Paskoe struggled to his feet,
rivulets of sticky moondust pouring down the creases in his suit.

"Tim...Tim can you hear me?" He lurched over to where Cummings lay
motionless, then stopped. A slab of ice-cold horror dropped in his stomach as
he saw the shattered visor. And then a feeble voice groaned in his helmet.

"Holy Christ, what happened?"

"Tim?..." Paskoe's voice was almost sobbing with relief. "Tim, are you
okay in there?" The sprawled figure moved, and gingerly extracted a leg from
the steps above it.

"I can't see," Cummings's voice came again, now sounding less
disoriented. "Something hit me in the face." The other leg freed itself.
Paskoe stooped and helped Cummings to sit up. "Argh!...My chest! I think I got

hit by a shuttle booster."

"Can you stand up? Easy now. I gotcha."

"Take it slowly." Cummings's words came between heavy breaths. "I think
I might have collected a cracked rib."

Paskoe hoisted Cummings to his feet and guided his hand to the rail by
the door. The chest panel of Cummings's suit was smashed and the visor an
opaque mess of fractured crystal. Paskoe moved around to get at the manual
auxiliary controls on the backpack, which appeared none the worse for having
taken the impact of Cummings's fall.

"You're visor's cracked but it looks like it's holding," he said. "I'm
dropping the pressure in your suit to relieve the stress on it. As far as I
can tell you'll be okay for a while, but we ought to get you into another one
ASAP."

"What happened?" Cummings asked again.

"I don't know. If there was a war on I'd have said we just had a near
miss from a salvo of 108's. Maybe it was a meteorite swarm. I don't know."
While he was speaking, Paskoe was peering into the lower cabin of the crawler.
The floor was covered in dust and some larger debris. Shafts of light poured
through several jagged holes that had been torn in the far wall. Presumably
whatever had made the holes had carried right through and caught Cummings
head-on just as he was entering from the opposite direction.

"What...What about Jerry?" Cummings asked haltingly.

"He got caught in the open." Paskoe turned from the door and began
scanning their immediate vicinity. "I guess he must have got blown away. Bad
news I...Just a sec. I think I see him." He could just make out the twisted

figure of Fields, crumpled in a mound of dust that had appeared at the foot of
a rounded boulder twenty or thirty feet away. The layer of gray powder
covering it was so thick that Paskoe had at first dismissed it as an irregular
grouping of rocks. Cummings remained silent, still clinging to the handrail
while he regained his breath.

"It's him," Paskoe said. "He's not moving. Looks like he might have been
hit pretty bad. Stay there and don't move. I'm going over."

In a few slow bounds he covered the distance to where Fields was lying,
and began digging the dust aside frantically with his gauntleted hands.
Field's helmet was intact. Paskoe scraped the layer of caked moondust from the
visor and peered at the face inside. It was pale, eyes closed; no sign of
life. But at least, there were none of the gruesome signs that would follow
decompression. There was hope then. Working swiftly, Paskoe uncovered the rest
of the figure.



"What's the news?" Cummings's voice sounded in his helmet. It was tense,
obviously prepared for the worst.

"Could be worse," Paskoe replied. "He hasn't decompressed, but if he's
alive he's out cold. His pack's all smashed up so he won't last long if we
don't get him out. Must have caught a big one right in the back."

"Any sound of breathing?"

"Can't tell. I couldn't hear anything even with my gain wound right up,
but I think his radio's probably dead."

At that moment another voice came through, sounding shaky.

"Kal, is that you? Are you guys still alive out there?"

"Michel!" Paskoe swung his head instinctively to look back at the
crawler. "You're okay. What's the score inside?"

"The worst damage is downstairs," Chauverier answered. "We've lost
pressure up here, but it wasn't explosive -- just small holes. The regulators
compensated long enough for me to get a helmet on."

"How's Joe?" Paskoe inquired.

"Knocked himself out on the center bulkhead. I put his helmet on for
him. He's still out but he should be okay. I heard you talking about Jerry.
How's Tim?"

"He seems okay but his visor's flaked, so he can't see. He's outside the
door. Right now the problem is Jerry. We've got to get him out. Did you say
the cabin's zeroed?"

"Everything's dead," Chauverier replied. "We'll have to use a survival
tent and wait for a VITOL to show up. I'll eject one now. Stay clear. I'll be
out in a minute with a couple of suits and give you a hand."

"What about Joe?" Paskoe asked.

"He'll be okay here for a while. We can bring him out when the tent's
set up."

"Okay."

A package resembling a bale of rubber ejected itself from its stowage
point near one end of the vehicle, landed a few feet away and immediately
inflated into a bright-orange six-man survival tent. Paskoe freed Field's
lower legs from the rubble and began hauling the still inert form across
toward it. Just as he reached the tent, two suit-kits sailed out of the
crawler door, closely followed by Chauverier. He landed easily on his feet,
scooped up the kits and began loping over to where Paskoe was dragging Fields
through the outer portal of the tent's airlock.

"Something just went past me," Cummings called over the radio.

"That was me," Chauverier told him. "We're getting Jerry into the tent.
I've got a suit here for you. We'll come back for you in a second before we
pressurize the lock."

"Okay. I'll be here."

"Say..." Chauverier's voice suddenly took on a new note -- one of
disbelief. Paskoe was inside the lock propping Fields into a more comfortable
position. Chauverier had straightened up and was staring out at something
beyond the tent.

"What's up?" Paskoe asked.

"Come back out for a moment and get a look at this," Chauverier said.
Back at the crawler, Cummings listened in silence. Then he heard Paskoe's
voice: "Jesus!"

"What is it?" Cummings asked them.

"Our truck," Paskoe answered. "Did you ever see a tin can after a
grenade went off inside it? If anybody had been inside that they'd just be
jelly on the walls. It's been turned right over."

"Look at the other side of it," Chauverier suggested.

Paskoe gasped. The entire center section of the ridge had been neatly
blown away to leave two small isolated humps at what had been its ends. The



gap that now existed between the humps was churned into a tortured tangle of
tightly overlapping craters.

"How in the name of..." Paskoe began, but Cummings broke in:

"What is it?"

"We've been bombed!"

"How?"

"I don't know. Something crazy's going on somewhere."

"You'll see for yourself later," Chauverier came in. "Right now let's
get you into the tent before that facepiece blows." With that he bounded back
to where Cummings was standing, led him over to the tent and guided him into
the lock, tossed in the suit-packs and ducked in after them. Paskoe was
already inside and waiting to seal the flap. Within seconds the walls of the
lock were stiffening as the pressure began building up.

Ten minutes later Joe had recovered, been updated on the situation and
had announced that he could make his own way down from the crawler. Inside the
tent Chauverier had pronounced Fields to be alive, suffering from shock,
oxygen starvation and a dislocated shoulder, but in no immediate danger. A
trace of color had returned to his face and his pulse was getting stronger. On
the other side of the tent Cummings was pulling on one of the spare suits
while Paskoe was using his pocket viewpad to inform base of events.

"The comsats picked up your truck's auto-distress transmission fifteen

minutes ago," the day supervisor at Reinhold informed him from the screen. "A
couple of VTIOLs are on the way. They should arrive any minute now. What
happened?"”

"That's what I was hoping you turkeys might tell us!" Paskoe yelled, now
restored to his normal self. "Some asshole just bombed us, that's what! Are

you telling me you don't know anything about it?"

"Nix." The supervisor looked at a loss. "We just got the distress call
and sent out the VTOLs. That's all I know."

"Oscar Zebra Two-Five-Five Leader to Reinhold Control," another voice
interrupted. "We've got 'em in sight. Two trucks and a tent, one truck turned
over. They're on the fringe of what looks like a fresh pattern of impact rays
centered on a crater cluster. We're going down now."

"They're here," Paskoe said needlessly. "I'll talk to you later." He cut
out the viewpad, closed it and began returning it to his thigh pouch. He
stopped, frowned thoughtfully for a second, and then reopened the viewpad and
touched in a rapid-fire sequence of commands. An instant later he was through
to the Executive Command Interpreter at Tycho. A few more commands yielded the
words:

JOB 2736/B. 72/772

COMPLETED AS SCHEDULED
EVALUATION REQUESTED

OPERATION RE-EXECUTE REQUESTED?
PLEASE ADVISE.

"Christ!"

"What's wrong?" Chauverier inquired, turning his head from the viewing
port, through which he had been watching the first of the VTOLs as it dropped
into sight. Paskoe pointed at the viewpad.

"It was those idiot computers at Tycho! They're asking if they did
okay...Wanna know if we need a repeat performance!" He steadied the viewpad
against his knee, and hastily hammered in with shaking fingers:

NO!
ABORT! ABORT! ABORT!



ACKNOWLEDGED.

came back the impassive reply.

PART ONE -- Mobilization
CHAPTER ONE

New York stretched to greet the sunshine of a new day.

The autocab was just one of innumerable silver beads strung out along
the tangle of shining threads that wreathed the base of the monolithic city.
Below and on either side, rectangular cliffs and chasms of glass, concrete and
duroplastic marched stiffly by, revealing occasional glimpses of the nearby
Hudson River.

The figure staring out of the otherwise empty six-seat vehicle was still
some years below forty and on the tall side of average in height. His features
held a sharp-lined ruggedness that was accentuated by his ragged droopy
moustache. An ample mane of straight black hair, and the swarthy hue of his
skin, were relics of the Amerind blood that his father's side of the family
boasted in its early ancestry. Slightly hollowed cheeks with high-set bones
that gave his eyes a permanently keen and narrowed look echoed the same
heritage. His loose-limbed frame was sprawled untidily across one corner of
the cab and casually attired in an open-necked shirt covered by a lightweight
wind-breaker, but the thoughts going through his head that morning were not as
serene as his appearance might have suggested.

This time, Dr. Raymond Dyer told himself, it had to stop. Over the
previous six months he and Sharon had had some good times and a lot of fun --
exactly the no-strings, for-as-long-as-it-lasts kind of thing to be expected
between a thirty-four-year-old male divorced for six years, and a single girl
who had come to the big city for the sole purpose of finding out what life was
all about. At least that was how it had begun, and could have remained if
only...He sighed his expression to himself. Why did women always have to go
and take a good thing too far?

The fingers of his outstretched arm drummed a tattoo on the window
ledge. He frowned at them moodily for a few seconds.

He was rationalizing the whole thing, he admitted to himself. Who was he
trying to fool? Sharon hadn't really said anything that hinted at plans for
things getting any more serious than he himself wanted -- not if he was
honest. The truth of the matter was he was getting bored with the whole thing.

His old restlessness was beginning to stir again. Or was 1t? Either that
or he had reached an age where two people simply being in the same place
didn't equate to togetherness...not in any sense that mattered. Maybe,
unconsciously, he was the one who was looking for a road that led somewhere.
Interesting thought, he thought. He'd managed to surprise himself.

The cab skimmed low over an open plaza, brightly colored and cheerful in
the light of the May sun, and then plunged into a tube that carried it into
the gleaming precipice formed by part of the northern edge of the West Side
Tower Complex, Snatches of illuminated arcades, mosaic-paved pedestrian
precincts and manicured shrubs scurried to replace one another on the far side
of the tube's Plexiglas wall.

A sensor below the track responded to the cab's identification code and
flashed it to the scheduling computers of the Manhattan Sector Three Control
Center, a half-mile away across the city. Milliseconds later the reply from
the computers activated the cab's onboard guidance processor. The cab exited
from the through line and ten seconds later eased to a halt at a boarding rank
three hundred feet above where some of the original paving of West Fifty-



Seventh Street still remained in the lower vaults of the city.

Dyer stepped out and made his way along the short platform of the
boarding ramp between the dozen or so people who were in the process of
getting into or out of the cabs slowly shuffling toward the dispatch point at
the far end. He headed for the exit and emerged into a large enclosed
concourse built around a rectangular core housing the nearest elevator bank.
The place was not overcrowded -- about average for that time of morning. In
fact the traffic didn't fluctuate wildly through the day, or for most of the
night for that matter. The standard nine-to-five day with its commuter
stampedes was something that had long gone away.

He joined a small knot of people in front of one of the elevators,
waited for the doors to open and followed on in. Just as the doors were about
to close, a figure that had been approaching quickened its pace, broke into a
short run, finished with a leap and landed inside with a split second to spare
and a perfunctory "Excuse me" to nobody in particular. The late arrival was in
his early twenties, tall, narrow-faced, and generally studentish in appearance
with untidy collar-length hair and wearing a roll-neck sweater beneath a dark-
blue nylon parka.

"Just as well you've got good air brakes," Dyer murmured as the elevator
began to move. "For a second I thought I was going to get flattened here."

Chris Steeton looked up abruptly as he recognized the voice.

"Hello, Chief," he greeted with a grin. "Sorry about that. It was just
my way of proving that momentum isn't conserved the way Newton said it is.”

Chris was from England on a two-year research fellowship. He was one of
three senior researchers on Dyer's team, a quiet sort of person, tending
toward introverted at times. But he was bright academically and accepted the
world with a cheerful mix of optimism and curiosity that made him tenacious in
the face of the complicated problems that he was always inventing in order to
solve. His greatest virtue, perhaps, was his inexhaustible patience.

"So, how'd you spend your time off while we were all working?" Dyer
inquired after a few seconds. "Do anything interesting?"

"Oh, I went to see some more of the colonies," Chris replied in the
serious tone he always employed when he wasn't being really serious. "Florida,
actually. Homo americanus at play. It was...an education.”" He frowned while he
reflected on Dyer's question more deeply. "I suppose the only interesting bit
was when some high-velocity idiot fell off his water skis and broke a leg.
Apart from that it was so-so: lots of noisy bars with megaton bands and bare
bodies collecting radiation sickness. I'll take Upton-on-Severn."

"That means you're back rarin' to go, eh?" Dyer said as the elevator
whined to an impatient halt at the ninety-sixth floor and they spilled out.
"That's good. Ron's been putting in a lot of late hours on FISE. You're going
to find yourself busy."

"Fine by me. What's Ron been up to?"

"I'm not updated myself yet," Dyer said. "Been too tied up with budgets
and stuff. One of the things I want to do today is spend some time with you
and Ron to see how it's going. Probably later on this morning. I've got a few
things to clear out of the way first."

They had cut across one corner of the small plaza outside the elevator
and entered a broad pedestrian throughway flanked by display windows on one
side and a panoramic view across to New Jersey on the other. They turned off
after a short distance and walked through a set of glass doors embossed with
internally edge-1lit designs to enter a spacious reception lobby. The words
glowing softly on the holographic planar image floating a foot in front of the
wall by the door read:

CITY UNIVERSITY OF NEW YORK



FACULTY OF INFORMATION PROCESSING SCIENCES
SHANNON SCHOOL OF SYSTEMS PROGRAMMING

"Much though it surprises me to say so, it's good to be back," Chris
remarked as they passed on through the lobby and exchanged greetings with
Peggy, the smiling freckle-faced receptionist, who was combing her hair using
her desk screen as a mirror. "Do you know, Ray, I've a horrible suspicion you
people will make a New Yorker out of me yet."

"That I'd have to see," Dyer told him, smiling.

They left the lobby and followed a broad marble-floored corridor that
took them into a part of the building signposted as DEPARTMENT OF SELF-
ADAPTIVE PROGRAMMING. The doors that opened onto the corridor at intervals
bore an assortment of names, most of them followed by letters and degrees.
Signs hanging from the ceiling above marked turnoffs to such places as:
NATURAL LANGUAGE PROJECT; LECTURE THEATERS C THRU E; IMAGE ANALYSIS; HEAD OF
DEPARTMENT and SIMULATION LAB. Eventually they left the main corridor beneath
one of the signs near the far end. The sign read simply, HESPER UNIT.

Dyer ignored the door marked DR. RAYMOND E. DYER, PROJECT LEADER, and
went with Chris through the next, a short distance farther on, upon which the
sign read: HESPER LAB.

Inside was a miniature maze of partitioned offices divided by an open
central area which revealed some of the equipment racks in two lab bays at the
rear. The casual jumble of document-scattered tables, sagging storage racks,
untidy bookshelves and stacked computer output blended well with the profusion
of posters, technical charts, magazine clippings and cartoons that adorned
most of the available space to produce the characteristic brand of cheerful
disorder that research workers everywhere seem to feel most at home in. It was
an environment that had evolved semi-randomly to suit the whims of its
inhabitants. Orderly and methodically planned surroundings went with more
orderly and methodical kinds of work.

Betty Thorn, the Unit's middle-aged, motherly and meticulous
administrator, who also doubled as Dyer's secretary, was making coffee at the
small table near her desk by the second door to Dyer's office. She turned a
head of wavy, slightly graying hair to glance back over her shoulder as they
entered.

"Good morning, Ray. Good to see you back, Chris. You're just in time.
Like a cup?"

"Betty, where would I be without you?" Dyer said with reverence.

"Mmm. ..please. Strong."

"Sometimes I dread to think," she replied with mock seriousness. "Did
you get to Florida in the end, Chris?"
"Thanks. Yes...It was quite fun. I'm not sure I'd jump at the idea of

making it a second home though." Chris peeled off his parka and draped it
carelessly on the stand inside the door.

"Did you see the Space Center like I told you?" Betty asked him.

"We spent a day there, yes. There were four or five launches. That was
worth going to see on its own. Bloody noisy though."

"The only thing he seems to remember is some guy busting a leg," Dyer
mumbled absently. He had swiveled the screen on Betty's desk around on its
flexible support arm and was using the touchpad to interrogate the mail.

"Really!" Betty's voice took on a note of alarm which failed to conceal
her interest. "Who?"

"Oh, he wasn't with us," Chris replied nonchalantly. "Just some body-
beautiful twit who fell off his skis."

"He wasn't hurt bad, was he?"

"No -- nothing serious. That's why it was funny."



"That's good to hear, anvhow," Betty said, sounding relieved. "Ron. Want
a coffee?" She addressed her last words in a raised voice toward the open door
of the shambles of an office that Chris shared with Ron Stokes, another of
Dyer's senior people and Chris's partner on the FISE project. The figure
already hard at work inside jerked its head up from the mess of programming
manuals and notes littering the desk in front of him.

"Yeah." The voice was loud and firm. "Black. Hi guys." With that, Ron
hunched back over the desk and resumed scribbling furiously.

Dyer continued to scan casually over the items that appeared on the
screen, tagging them via the touchpad as he went. Progress report from Ron to
be checked...he'd do that this morning. Looks good. Departmental cost vs.

budget statistics...file and forget. Letter from Prof. Graulich in
Hamburg...list of questions about Kim's work on programmed instinctive
motivation...resume of Graulich's own work...references to published

papers...read closely later. Reminder that Chris is due back today...delete.
Quote from DEC for voice-channel add-ons to PDP-130...delegate to Ron and
Chris. 0Odds and ends of admin stuff...Betty to take care of...Behind him Betty
was telling Chris all about her daughter and her six-month-old grandson in
Florida. Everybody in the unit knew all about Betty's grandson.

"Hey, how about this." Dyer half-turned and gestured toward the screen.
"A group in Tokyo reckon they've found a way of growing high-density memories
from synthetic DNA. They're saying it'll be a hundred times cheaper than e-
beaming array crystals." Chris stepped a pace forward and ran a disdainful eye
over the message. It was a news item passed on by Frank Wescott, who ran the
HESPER lab at CIT.

"This computer is dangerous. Please do not feed," Chris remarked in
solemn tones. "Could be interesting. Anything else?" Dyer brought up the next
item, a note from Laura Fenning saying she would be in later on that morning
and would appreciate it if Dr. Dyer could spare some time to comment on the
notes she'd prepared. He groaned aloud and his face dropped.

"What's she doing coming in today?" he protested. "I thought she wasn't
due in until Wednesday."

"Looks like she changed her mind," Betty said with inarguable logic.

"Hell!"™ Dyer muttered irritably. "I've got a lot to do today. That's one
thing I could do without."

"Oh dear." Chris picked up Ron's coffee and began moving away toward
their office. "I think I ought to go and see how Ron's been getting on. See
you later."

Dyer continued to fume while Betty turned her attention to returning
various documents to the file drawer by her desk. A few seconds later Ron's
voice rose from the other side of the still open doorway.

"We're gonna have to change the whole structure of the default linkages.
I still say they're all screwed up."

"They're not screwed up," Chris's voice sighed with infinite patience.
"Did you extend the frame-matching algorithm."

"It doesn't need to be extended. I keep telling ya that -- "

"Shut up for a second, Ron. What test limits did you set on the I-sub-D
parameter?"

"I-sub-D had nothing to do with it. I-sub -- "

"It has too got something to do with it. In fact, if you'd only stop for
a second to think about it..."

"It has not! I-sub -- "

"Shut up, please."”

"I-sub-D only affects the -- "

"SHUT UP, RON!"

Dyer sighed. Despite their diametrically opposed natures, Chris and Ron
were inseparable. That meant they would go on like that all day. Still



irritable. Dyer frowned at the unoccupied desk standing opposite Betty's on
the other side of the doorway that led out to the corridor.

"Where's Pattie?" he asked. "I thought she was on early-start this
week?" Betty sensed his mood and made a face.

"Usual thing I guess," she replied in guarded tones. "You know what kids
are -- especially Pattie." Without being asked she went on, "Do you want to
talk to her about it or shall I?"

"She's your assistant," Dyer said. "See what you can do. If that doesn't
work I'll talk to her."

"Okay. Oh, Kim wanted to talk to you as well. She's over in Services but
she said she'll be in around ten. I said I thought it'd be okay. She said it
was personal."

"What time's that Fenning woman showing up?" Dyer asked.

"The message didn't say."

"Personal. Oh God." Already it had been a long day. Dyer opened the door
into his office. "Okay, I'll be in all morning. I've got a report to check
over. Tell whoever shows up first to come on in."

"Will do," Betty acknowledged.

He sat down at his desk, activated a voice channel on his own console
and tapped his personal access code into the touchpad.

"Active," a synthetic voice informed him from the audio grille.

"Data bank," he replied. "Reports reference HESPER slash S.A.P. slash
Stokes two-zero-nine slash D dot seven. Video only." The screen presented him
with the machine's interpretation.

"Confirmed," he said, A few seconds went by while computers elsewhere in
the building relayed his request across the city to the local primary node of
the North East Sector of the North American Region of the TITAN network.

"Females!" he muttered.

"Excuse me?" the console inquired politely.
He sighed.

"Delete."

"Deleted," the console advised.
Machines! he thought to himself.

CHAPTER TWO

"Okay, Ray. We agree on that one." Kimberly Sinclair checked off an item from
the list glowing on the viewpad balanced on her knee, and paused for a second
to consider the next.

As he waited with his chin propped on the ball of his thumb. Dyer
studied the soft cascade of fair-brown hair tumbling around her shoulders and
the interesting undulations that pressed outward against the jacket and skirt
of her expensively tailored pale-blue suit. The lines of her face were
straight and firm, but rounded just sufficiently not to appear harsh. One of
those fascinating women who exuded sexuality without in any way qualifying as
beautiful, he thought. For an instant he felt a pang of envy for her lawyer
husband. Tony, who seemed to spend most of "his life airborne between one city
and another. On second thought, he decided he wouldn't stand the pace for a
month. Maybe Tony had the same problem.

At thirty, Kim was the second oldest after Dyer among the unit's
technical staff, which included everybody except Betty and Pattie, and was
generally acknowledged as unofficial second-in-command. Dyer often had the
feeling that she shouldn't have been in research at all. She operated in
perpetual top gear, managing to combine a demanding career with an impossible
private life that was jammed with citizens' meetings, committees for this and
associations for that, and eternal campaigning, usually against bureaucracy in



some form or other. She assailed both with the fervor of an evangelist on
doomsday's eve with half the world still to be saved. Dyer thought she'd have
been better placed managing a firm of stockbrokers on Wall Street, maybe a
multinational or even the government. But computers had always been her
passion and she held a long list of academic and innovative distinctions to
prove it. And when a woman like that developed a passion like that, other
people's ideas on how she might otherwise be employing her talents ceased to
matter very much.

Two main projects accounted for most of the HESPER Unit's time. The
first was FISE, which was concerned essentially with developing reliable
methods of programming computers to exhibit common sense; Chris and Ron were
handling that. The other project involved refining existing techniques for
constructing self-modifying programming systems that were capable of evolving
their own problem-solving strategies as ascending structures of goals and
subgoals. In a way it was analogous to implanting basic "instinctive" drives
which the machine could then develop progressively more effective ways of
satisfying. The process mimicked natural evolution but at electronic speeds.
This was Kim's project, in which she was assisted by Allan Morrow, youngest of
the team and one of the two post-graduate students assigned to the unit. The
other, Judy Farlin, was also theoretically under Kim's wing, but spent most of
her time working on her doctoral thesis ("Evolution of Objective Hierarchies
in Goal-Oriented-Self-Extending Program Structures") and consequently was not
really involved actively.

"Oh yes," Kim said, looking up. "Another thing I wanted to mention.
We're still having problems with Services about the graphics-room reservation
system. Somebody really ought to talk to Hoestler about it and get somebody's
ass kicked good and hard over there. I tried getting some sense out of them
this morning but it's useless."

"Screwed up the bookings again?" Dyer guessed. Kim nodded and tapped the
screen of the viewpad emphatically.

"Exactly, Ray, I'm sick to death of them over there. Twice last week
Judy was told she had a slot reserved for a room and then couldn't get in
because it'd been double-booked."

"Aw Christ! Judy again, huh?"

"Yes, that's the whole point," Kim said with feeling. "The kid's right
in the middle of trying to get her thesis straight and she needs some time on
mural graphics. Those assheads in Services keep blaming it on the computer
instead of learning how to do their jobs. If they don't know how to run a
system properly -- here of all places -- then they ought to be kicked out and
replaced by people who do!"

"Okay, okay," Dyer held up his hands to stem the tirade. "I agree.
They're doing a lousy job. I'll talk to Hoestler about it. For the amount
they're charging out of our budget for when we do get in, we could almost set
up our own graphics room here in the unit. What's next?"

"It's not as if there were anything difficult about it," Kim went on.
"All they have to do —-- "

"Okay," Dyer said again. "It will be done. What's next?" Kim glanced
down automatically.

"I guess we're about done," she said, cutting the pad off and snapping
it shut. She glanced at the clock behind Dyer's head and uncrossed her legs to
begin rising. "I wanted to call Eric before eleven. Anything else you want to
add while I'm here?"

"No, but I thought you did," Dyer looked mildly surprised. "Everything
you've been talking about's been University business. Betty said you wanted to
see me about something personal." Kim frowned for a second.

"Oh yes." She sat down again. Her voice fell to a more confidential
note. "It's Allan."



"What is?"

"Him messing around with Pattie all the time," Kim said. "She showed up
forty minutes late again today, with him slipping in the door five minutes
later and looking furtive, purely by coincidence of course, I don't want to
get mixed up in anybody's personal affairs, Ray, but there are such things as
common sense and discretion."

"Okay, I know what you mean," Dyer said, half-raising a hand. "I agree
with you. He's being a public ass and somebody ought to talk to him. Leave it
to me. I asked Betty to say wise words to Pattie too."

"I'm not trying to pass the buck or anything," Kim told him. "It's
just...well, you know how it is with young guys. I thought it might be better
coming from you."

"Don't worry about it. I'll -- " The chime sounded from his console.
"Excuse me a sec." He touched a key to accept the call and Betty's face
greeted him.

"Sorry to interrupt, but Laura Fenning's here," she announced. Dyer
could see the familiar classically oval face and raven-black sweep of
Cleopatra hair framed behind Betty's shoulder. He uncovered his teeth in what
he hoped would pass for a smile.

"One more minute, Betty. Good morning. Miss Fenning." He cut the display
and turned back toward Kim, who was already rising to her feet. "Where were
we? Oh yeah...don't worry about it. I'll talk to him."

"Thanks," Kim acknowledged. "Then I guess we're about done. I'll leave
you to get on. See you later."

"Sure."

Kim vanished abruptly, leaving the door open in response to Dyer's waved
request not to close it. Dyer recalled Ron's report to the screen and rapidly
finished the comments he had been appending when Kim arrived. Part of his mind
was vaguely aware of Laura Fenning's precisely cultivated and seductive voice
Boating through the open doorway as she talked to Betty. It was one of the
usual topics.

"But women were never meant to do men's jobs, Betty. Why should they?
Their place is in their home with their families, that's all I'm saying. It's
their right."

"Well now, I don't know about that," Betty replied, sounding dubious. "I
just wasn't brought up to think that way. Equal shares for both, they said in
my day. That meant everybody. All these young girls today complaining about
having to stand on their own feet. Doesn't sound right."

"But that's the point I'm trying to make, Betty," Laura's voice urged.
"It is right. Fifty years ago it might have been necessary, but times have
changed now. Why should we continue to perpetuate outmoded traditions just
because men find it suits them?"

Dyer sighed as he added his final comment and tagged the report to be
copied back under Ron's mail code. She'd been in the place five minutes and
was subverting the troops already. He snapped off the screen and continued to
stare at it for a moment while he reoriented his thinking fully to immediate
matters. He didn't want to be cornered alone in here, he decided. He stood up,
braced himself, and walked out of the office.

CHAPTER THREE

"Hi there," Laura greeted him as he came out of his office. "I hope the change
in plans hasn't caused any problems. I wanted to go through some notes I made
about how TITAN came about. It really needs to be done by Friday and, I don't
think Wednesday would leave enough time. That okay?"

Dyer frowned as he avoided Betty's half-concealed smirk. Laura was



always doing things like this.

"Well, we've got a pretty full day on," he replied, deliberately making
his voice a trifle gruff. "You'll have to bear with being squeezed in
somewhere. Chris just got back from vacation today and I wanted to check up on
how he and Ron are getting along before lunch." Already he could feel his
resolve beginning to melt. In the uncanny way that Laura had of speaking with
her eyes, she was telling him that to go marching off and leave her standing
there wouldn't really be becoming and he'd only feel mean afterward if he went
and made an issue out of it. He paused for a second as his mind went off on a
tangent searching for a face-saving way out. "They should have FISE up and
running this morning," he said, "Why don't you come and have a look at it
instead of hanging around here."

"Thanks. I'd like that," she said brightly. "I've never had a chance to
see it before. Every time I've been in, somebody's always been fiddling around

with some part of it or other." She began walking around the partitions that
formed Chris and Ron's office and toward the lab area behind. "You'd really do
yourself a favor if you'd just accept gracefully that you can't win," said fee
eyes.

As Dyer turned to follow, he caught a glimpse, through the half-open
doorway next to Kim's office, of Pattie sitting on the edge of Allan Morrow's
desk with her arm draped loosely on Al's shoulder while they talked earnestly
in lowered tones. Dyer turned back and muttered irascibly to Betty.

"How long's she been in there?"

"Over half an hour," Betty replied tonelessly.

"Did you talk to her?"

"Yes I did. She said she'd make a point of showing up on time in
future."

"What about this kind of thing?" Dyer asked, gesturing.

"I didn't go into that. I was hoping she'd be capable of figuring the
rest out for herself. Want me to spell it out when she gets back?"

"If you would, Betty." Dyer nodded wearily. "Give it a try anvhow. If
you find you need help, let me know." Shaking his head, he turned and began
following the direction that Laura had taken toward the lab area.

Laura Fenning worked for the Production Research Department of Klaus
Zeegram Productions, Inc., one of the larger corporations that made movies and
documentaries for the public sector of the TITAN general-purpose network.
Zeegram's productions covered the spectrum from soap opera to comedy to highly
authentic historical epics, but the corporation tended to specialize in
adventure and suspense with strongly scientific themes and backgrounds.

It was in this latter area that the ratings were beginning to reveal
potential problems. Audiences were becoming more sophisticated and more
demanding. In particular they were tiring of the familiar packaged versions of
brilliant but mildly eccentric scientists, scientists' antiseptic wives and
scientifically naive politicians, all of which were becoming as stereotyped as
the veteran sheriff, novice deputy and drifting loner of the old-style
Westerns. The viewers wanted something more plausible.

Then somebody at Zeegram who was paid to be creative had come up with
the revolutionary idea of putting some effort into finding out what scientists
were really like instead of making them what everybody thought they were like.
The idea was to assign a few people to spend six months getting to know real-
life scientists solving real-life problems in a number of selected
environments covering pure research, government, medical and industrial
scientific activities. The wealth of information thus obtained on how
scientists really worked, how they lived, what they talked about and so on
would be enough to create a whole "character bank" that script writers would
be able to draw upon for years to come.

Implementation of the scheme duly became the responsibility of the



Production Research Department, which succeeded in persuading a number of
organizations to agree to the proposal of allowing outside observers to spend
a few days a week in their laboratories. Laura was selected as an ideal
candidate for the job, having learned all the tricks of asking the right
questions and ferreting out the answers during her three years with Zeegram.
Furthermore she had written scripts herself for her previous employer and knew
exactly the kinds of things that writers would be looking for.

Her assignments included certain groups in IBM's molecular circuit
research facility in upstate New York and the International Space
Administration's orbital construction design center on Long Island as well as
a list of departments at CUNY. At around the time that Zeegram was making
approaches to their prospective hosts, Professor Vincent Lewis, Dean of the
Faculty of Information Processing Sciences at CUNY, was engaged in a fund-
raising battle with the Mayor's Department and the Mayor just happened to have
strong connections with a consortium of media companies which included
Zeegram. Lewis thus turned out to be very approachable and cooperative indeed,
and wasted no time in directing his senior staff members to "have a look round
and see i1f you can come up with something that might interest them." Professor
Edward Richter, who ran the Shannon School of Systems Programming, singled out
Dr. Sigmund Hoestler, head of the Department of Self-Adaptive Programming, to
pass the buck on to and Hoestler threw it at the HESPER Unit. Thus it
eventually came to rest on the desk marked: Dr. Raymond E. Dyer.

Dyer thought that in principle the whole thing was probably a good idea.
After all, anything that contributed toward improving the general level of
awareness of why people like himself existed couldn't be a bad thing. He had
been prepared to devote a generous portion of his time to whomever Zeegram
ended up sending and in fact had quite looked forward to the exercise as
promising something different. But when it turned out to be hours of patiently
attempting to explain why the notion of living organisms evolving from
inorganic matter was not absurd because teapots didn't sprout legs and walk,
or why believing in invisible psychic emanations and in equally invisible
quarks was not the same thing, enough rapidly became enough. He bitched
repeatedly to Hoestler; Hoestler respectfully drew Richter's attention to the
matter a couple of times; Richter mentioned it to Lewis once over lunch; Lewis
didn't want to know. So Dyer was stuck for the duration.

When Dyer caught up with her, Laura was standing with Ron in front of a
row of electronics racks and cubicles, staring down into what at first sight
looked like a large, shallow, tabletop fishtank that measured about two feet
square and was somewhere just under a foot in depth. One pair of opposite
sides were of glass while the other two were formed by arrays of miniature
laser tubes and optical control equipment, all connected by a mess of
electrical cables and flexible tubes to a confusion of technology that filled
the space underneath. Chris was sitting at a console in front of one of the
tank's see-through sides, thoughtfully contemplating the rows of hieroglyphics
glowing on one of its display screens.

"What we're doing is programming a learning computer to build up its own
generalized conceptual framework with experience," Ron was saying. "The idea
is to get it to be able to recognize and apply reasonable constraints when it
attempts to develop a problem-solving strategy. That make sense?" Laura
frowned and shook her head reproachfully.

"Sorry, Ron. I don't speak computerese. You'll have to put that into
English."

"It means we're finding out how to give machines common sense," Dyer
supplied, moving forward to join them. "When a baby's born, it doesn't know
anything about the basic properties of the universe that it finds itself in or
the other objects that exist there along with it. What it does have is a basic
programming that enables it to form general concepts from a few specific



lessons. So it can learn by experience as it gets older. What we're doing is
developing ways of providing that kind of basic programming for a machine."

"It's called an IQ transplant," Chris murmured from his console without
looking up.

"You mean like a kid doesn't need to go round burning itself on
everything in the house to get the message that hot things hurt?" Laura
offered after a moments reflection.

Dyer nodded. "That kind of thing and more basic stuff too."”

"How do you mean, more basic stuff?" Laura asked.

"The kind of thing that you have to know before you can even stretch
your hand out to touch something," Dyer said. "All the things that are so
obvious that you don't even realize you had to learn them once, But to a
computer they're not obvious at all. We're finding out how to teach it." Laura
was staring at him suspiciously. He went on, "Even a child of two has a mental
model of objects occupying a three-dimensional space, and of itself being one
of them. It can interpret visual patterns on its retina in terms of that
space. It knows that objects fall if they're unsupported, that two of them
can't be in the same place at the same time, that they continue to exist when
you can't see them...that hard things can break and soft things can
bend...things like that. Those things go together to set up a child's pattern
of basic knowledge of the world around it. When it's given a problem to solve
or when it sets out to perform some task, it automatically applies
constraints, based on what it's learned, that enables it to separate the
possible approaches that make sense from the ones that don't."

"Any problem at all is simple to solve when you take away all the
constraints," Ron chipped in.

"Any problem at all?" Laura sounded distinctly skeptical.

"If the cat's got fleas, one guaranteed way of getting rid of them is to
throw the cat in the incinerator," Chris came in. "Intense heat is a fail-safe
way of killing fleas."

"The problem is it kills cats too," Ron said. "But when you gave me the
problem you didn't tell me I wasn't supposed to do that. You assumed my own
common sense would tell me that part of it. Except I happen to be a computer.
I don't have any common sense."

"The solution is quite simple until you start applying common sense
constraints to it," Dyer summarized. "The more common sense you have, the more
you'll constrain the acceptable solutions. So the decisions get tougher but
the answers are more effective."

Laura traced a long, red-painted nail slowly along the glass top of the
tank while she digested what had been said. Then she looked up and tossed her
hair from the side of her face in the same motion.

"Okay, I think I can see what you're getting at," she said. "So how do
you begin getting a machine to think like that?"

"By making it do exactly what a baby has to do," Dyer told her. "We give
it a world to grow up in and learn from." He caught Laura's puzzled look and
turned toward Chris. "How's Hector today?"

"Oh, he's feeling okay," Chris replied. "We had him running earlier.
Want a demo for Laura?"

"Why not?" Dyer answered. Despite herself, Laura was becoming intrigued.
She watched as Chris exchanged a brief dialogue with the console. Then a white
iridescent glow appeared suddenly, pervading the entire volume of the tank.
Laura jumped back instinctively with a squeal. Dyer grinned. After a few
seconds the glow condensed into patches of color that quickly coalesced and
stabilized into a vivid and detailed holographic image.

The image was a miniature representation of a one story house, looking
to all intents and purposes like a, real, solid children's doll house,
complete with fittings and furnishings. When Laura approached it again and



studied it more carefully, however, she realized that all the objects
represented were gross oversimplifications of the things they were supposed to
be, rather than accurate models. It suggested the kind of surroundings that
might have been created for a three-dimensional children's cartoon. Laura
looked at Dyer inquiringly.

"That's FISE," Dyer explained, pointing at one of the cubicles nearby.
"The image in the tank is FISE's world. We've given him a very simple world so
that he can get his basic concepts straight without having to worry about lots
of complications that exist in the real one."

"How do you know it's a him?" Laura challenged absently as she continued
to study the image. Dyer raised his eyes momentarily toward the ceiling in a
silent plea for patience.

"It's a him because we made it a him," Ron declared flatly. His glare
dared her to dispute the rationale behind that. Dyer breathed silent relief
when Laura merely sniffed, evidently electing not to take the point further.
Chris waited patiently until the rumblings had died away and then touched
another key. Immediately a figure appeared standing in the kitchen of the
miniature house. Like the rest of the image, it was a cartoon caricature
devoid of detail -- just a face defined by a few lines, a mop of curly hair
and a man's body" clad in a red shirt and blue pants.

"That's Hector," Dyer informed her. "He lives in FISE's world along with
a few other characters; We give FISE problems to solve and he attempts to
solve them by manipulating Hector. Actually, FISE thinks he is Hector.
Representing things visually like this is the best way of knowing what's going
on inside FISE's mind. We can see straight away from the things he makes
Hector do exactly what he knows and what he hasn't figured out yet. When he
screws something up we straighten him out, after which he never makes the
mistake again but usually goes straight on and screws something else up. As I
said before, it's like having a baby that has to be told all the things that
Nature normally programs it to be able to work out instinctively."

"Let's take it through the breakfast routine again," Ron suggested,
directing his words at Chris. "There were still some funny things going on
last time. I'd like to see it cleaned up,"

Chris made no direct response but resumed tapping commands into the
console. Laura looked from one side to the other and then at Dyer.

"What's the breakfast routine?" she asked.

Dyer motioned toward the tank. Hector had begun walking around the table
toward the refrigerator. He opened the door and began transferring various
items out and onto the working surface next to the stove.

"You see, FISE knows quite a lot already," Dyer commented. "He knows how
to move Hector's legs to make him move across the room. He knows that Hector
has to go around the table and not through it, that he can't get the things he
wants out of the refrigerator unless the door's open and that to move them
Hector has to be looking in the right direction and has to pick them up with
his hands. All kinds of stuff like that."

"Watch him picking up the eggs," Ron said, pointing. "See...nice and
gently. And watch how carefully he puts them down. He knows enough about eggs
to realize that they don't last long if they're treated rough."

Laura watched in fascinated silence for a few seconds.

"How does he know that?" she asked, unconsciously accepting the
machine's disputed gender. "Does he know what the shell's made of and work it
out from there or something?"

"No," Dyer replied from the opposite side of the tank. "FISE has already
learned it the hard way. Actually there are more computers involved than FISE.
FISE only controls Hector and knows as much as Hector knows. The environment
that Hector lives in is all managed by a team of computers that fills two of
the other cubicles. Their collective name is PROPS. PROPS monitors everything



that Hector does that affects his environment and computes the consequences
accordingly. If Hector slams the egg down too hard PROPS will cause it to
smash. Hector doesn't know why it smashed but PROPS does. All Hector knows is
that it did and not to do it that way again."

"Ah, I'm beginning to see now..." Laura's voice trailed away for a
moment. "Hector, in other words FISE, is simply confronted by an environment
that's full of things that behave in particular ways that it has to find out
about. What he has to do is connect causes with effects and make general
inferences from what he learns." She looked at Dyer expectantly. "Am I right?"

"Pretty much," Dyer nodded. "Actually he's very rational when it comes
to purely physical interactions with his environment. After all, that kind of
thing only involves well-defined physical laws, and he is a computer. Where he
has problems is with understanding what he shouldn't do, not what he can't do.
Again, it's this question of common sense."

"What do you mean...ethics or something?" Laura frowned at him.

"You'll see," he replied. They returned their attention to the tank.
Hector had by now put a pan on the stove and switched the stove on, an
achievement which, judged by Ron's whoop of approval, represented a new
pinnacle of intellectual development that Hector had been struggling valiantly
to attain for some time. He then picked up a stick of butter and stood looking
at it, giving every impression of bringing profound powers of concentration to
bear on some problem.

"What's he doing?" Laura asked.

Ron shook his head and emitted a sigh of exasperation.

"He knows how much butter is needed to fry an egg, but he can't figure
out how to get that much out of the wrapper," he said. "The first time he
tried it, he sliced a piece off of the end with the knife and threw it in the
pan, wrapper and all. We told the dummy you don't fry pieces of wrappers with
food and to come up with something better next time. He's thinking about it."
Ron's ruddy face took on a sudden look of wonder. He leaned forward and peered
down into the tank excitedly. "He's actually unwrapping it!" he roared in
unconcealed delight, though with a strong undertone of sarcasm. "Go on.
Hector. Attaboy. Yeah...see, it's easy. You can do it." Ron's face creased
abruptly into a frown. "Oh my God!"™ He turned his eyes away in anguish and
pointed disbelievingly at the tank. Hector had carefully placed the intact egg
inside the pan.

"Chris," Ron pleaded. "Ask him what the f -- " He caught sight of Laura
just in time. "Ask him what he thinks he's doing, will ya?" Chris remained
expressionless and input a stream of symbols to the computer. A baritone voice
issued at once from the audio grille set to one side of the main panel.

"I'm frying the egg," it said.

Laura jerked around in surprise.

"It's okay," Dyer reassured her. "That's only FISE. We only use voice
channels one-way. By using the touchboard to talk to him, at least we can be
sure that he understood exactly what we said. If you added possible semantics
problems on top of all this, the whole thing would become ridiculous."

Ron was pacing back and forth before the tank, opening and clenching his
fists as if struggling to fight down rising impatience.

"FISE," he said, in a voice that had to be forced to remain slow and
reasonable, the kind of voice one would use when talking to a persevering but
hopelessly backward child. "How are you going to eat the egg when, you've
fried it?" At the console, Chris silently translated Ron's question into
touchboard commands.

"With the knife and fork, off the plate, on the table," FISE replied
proudly.

"Very good, FISE," Ron approved in dulcet tones. Then his voice began on
a slightly higher note and rose rapidly to end in a shriek. "How are you going



to cut the egg with the knife when it's still inside the goddam shell?" Chris
conveyed the essential information via the console.

"I wasn't very sure about that," FISE confessed. "But you told me I
wasn't supposed to break eggs.”

"It's okay to break an egg if you want to fry it," Ron said, having
regained his composure. Hector promptly picked the egg out of the pan, crushed
it in his fist and held it out for the resulting mess to drip back into the
pan. Laura made a face and gave an involuntary exclamation of disgust.

"Now you can see the kind of thing I meant," Dyer commented. "Totally
rational solutions but no commonsense constraints."

"Now FISE, we're gonna try it again," Ron was saying "What you have to
remember is that you don't want any bits of shell in the rest of the egg that
you're going to eat. Got that? All you have to do is figure out how you're
going to end up with the shell in the trash can and the rest of the egg in the
pan. Okay?"

"How about the fat?" FISE asked after pondering on his mission for a
while.

"What about it?" Ron was momentarily nonplused.

"Do I not want any fat on the rest of the egg either?"

Ron spun around as if he had just been addressed by an angel from
Heaven.

"Hey! He's trying to generalize! For you, FISE, that was a pretty smart
question. Very good! No, the fat's okay but try and keep it to a minimum.
Right," he said to Chris when Chris had finished translating. "Reset it to
square one and let's give it another whirl."

"You can see now why we picked a very simple world," Dyer said to Laura
while Chris was resetting the program. "It's so easy to forget things like the
fat because they're so obvious to humans. If we made it any more complex we'd
be tying ourselves in knots trying to keep track of what's going on."

In the session that followed. Hector succeeded in cracking the egg with
the back of a knife and ended up cooking a satisfactory meal. Eventually
Hector managed, after several false moves, to transfer the meal to a plate and
convey it back to the table.

"Wait, wait, wa-it a second, FISE," Ron groaned wearily. "You can't
start eating it yet."

"Why not?" FISE inquired.

"Because you're still standing up, that's why you dumbhead. Before you
start eating you should be sitting down." Hector promptly grabbed the plate
and sat down on the floor. Ron moaned miserably, dragged himself over to the
nearest cubicle and stood pounding his forehead on its top panel. "I can't
stand it. I'm gonna wind up as nuts as it is. Chris, do something with it for
Christ's sake."

Eventually Dyer and Laura left Chris still tapping to the accompaniment
of Ron's yelling and moved away from the lab area and back toward Dyer's
office. On the way, Laura reminded him that they had not yet looked at the
TITAN notes she wanted to check over, and suggested they could do so over
lunch. Dyer hesitated instinctively for a second, then agreed. What the hell?
he thought. For once Laura had seemed to go out of her way to avoid being
trying.

When they passed Betty's desk, she gave him a message that Hoestler
wanted to talk to him first thing after lunch.

"You'd better bring your coat," he said to Laura. "I'm going to have to
throw you out as soon as we finish. I won't be coming directly back to the
lab."

While Laura was slipping on her coat, he noticed that Pattie was at her
desk, poring diligently over the figures in front of her and seemingly
terrified of lifting her eyes from them. Which reminded him...



"You go on," he said to Laura as she moved toward the door. "I'll join
you out in the corridor. There's one quick thing I've just remembered."

A few seconds later he strode into the office that Al Morrow was using
and closed the door softly behind him. Al looked up from the coding sheets he
had been checking. His face started to break into a grin, then fell abruptly
as he saw the expression on Dyer's face.

"You're making a prize asshole of yourself," Dyer stated simply. "I'm
telling you here and now to pack it in."

Al flinched as it he had been struck in the face. Then the color started
rising from his collar and a look of pained indignation compressed his
features. He swallowed hard and his grip tightened visibly on the armrest of
his chair.

"I guess I haven't been keeping very good time," he mumbled awkwardly.
"Okay. All I can say is I'll put that right. Today was kinda -- " Dyer cut him
off with a curt shake of his head.

"It's not just that and you know it. I'm talking about all this screwing
around with Pattie. You're making it a public spectacle and that isn't a smart
thing to do. I'm telling you to wise up."

"I don't want to get into an argument, Ray," Al protested weakly. "But
that's a kinda personal matter, if you know what I mean. What I do in my own
time outside the -- " Dyer shut him up again with a wave of his hand. He knew
what was coming next. He had already heard all the outraged justifications and
noble speeches in defense of young love threatened in its prime.

"I know what you're gonna say. Just don't say it," Dyer went on. "You're
acting as if you just found out about sex for the first time in your life.
Well maybe you have, but the rest of the world knew all about it a long time
ago so we don't wanna hear about it. Okay?"

Al turned a deep shade of scarlet and glanced around as if looking for a
convenient black hole to jump into. Dyer observed him with satisfaction and
allowed his tone to soften a fraction.

"As far as I'm concerned there are two Patties," he said. "One lives
outside this place and does what the hell she pleases and the other one works
for me. The one that works for me is company business because the company has
paid for her time, not you. And I'm telling you what a professor told me when
I was at Harvard Medical School: 'Thou shalt not dip thy quill in company
ink!'" That's all I've got to say. From this point on it's forgotten. Okay?"

A couple of minutes later he rejoined Laura in the corridor outside.

"Sorry about that," he said as they began walking. "We've been having a
slight staff problem,"

"Pattie mixed up in 1t?" Laura inquired casually. He turned his head
toward her in surprise.

"Yes. Who told you?"

"Nobody," Laura replied lightly. "Just feminine insight."

"Oh Christ. We're not back to that, are we?"

Laura gave a short laugh.

They walked on in silence until they emerged into the main corridor that
led to the staff restaurant.

"I was thinking while I was waiting for you," Laura told him. "Why is he
called FISE. Does it stand for anything in particular?"

"Functional Integration using Simulated Environment," Dyer said.

"Oh. I see. That sounds impressive."

"But Chris has got his own version."

"Really? What does Chris call it?" Laura asked.

Dyer grinned. "Fastest Idiot Seen on Earth," he told her.



CHAPTER FOUR

"So was that what they call an intelligent computer?" Laura's voice was lined
with mildly mocking satisfaction as she removed the plate of curried chicken
from the small dispensing hatch in the wall at the end of the booth. Dyer
turned his head from gazing out over the river far below the window alongside
them. He missed the intonation and answered her matter-of-factly.

"It's obviously got a long way to go yet, but it's about as advanced as
anything you'll find anywhere."

"Advanced!" She stared at him incredulously. "Ray, if you weren't
looking so serious you'd have to be joking. If that was an intelligent
machine, Stegosaurus was a genius."

"Aw, you're missing the whole point," he told her with a shadow of
irritation as he realized the turn the conversation was taking. "Computers are
evolving backward."

"If that means they're becoming more stupid, I think I agree with you."

"No. I didn't mean that and you damn well know it." He paused in the
middle of picking up his fork. "Look. In natural evolution, instincts came
first, common sense later and intellectual capabilities last. It had to be
that way because the only thing that mattered was the ability to survive. An
animal has to develop an awareness of its environment and learn how the things
in that environment operate if it figures on staying around for very long.
Intelligence as we understand it has an enormous survival value too, but that
comes later."

"If you accept the idea of evolution," Laura reminded him pointedly.

"I don't want to go into all that again," he muttered, then resumed his
former tone. "Computers didn't evolve from survival-dominated origins -- They
were designed to do very complex, very specialized things, very efficiently.
They can mimic Man's intellectual feats superbly well. Not only that, they're
a lot better at some of them than we are...for instance they're faster, more
accurate, don't get tired or fed up. But they don't possess any of the
commonsense awareness of what they're doing or what's going on around them
that animal ancestors had to evolve in order to stay healthy. That's what I
meant when I said they're evolving backward. They're good at what we ended up
with, but they don't have what we had to start with, before we ended up with
it."

"So that's what you're doing?" Laura conceded grudgingly. "Trying to
teach them how to tie what's going on all around into a picture that means
something?"

"You could put it that way," Dyer said with a nod. He returned his
attention to his meal and began eating at last.

"So what's the point of it?" Laura asked after a while. "Okay. You've
spent millions of dollars and ended up with a computer that's smart enough to
know how to fry an egg. What are you supposed to do with it?"

"All kinds of things," Dyer replied, sounding deliberately nonchalant.
He shrugged while he finished chewing. "Give it a fusion power plant to run.
Manage a space mission...take charge of New York City air-traffic control.

Whatever..." He knew he was being provocative and took quiet pleasure from
observing the desired effect.
"What!" Laura almost choked. "Put that imbecile we just saw in charge of

a power plant? It can't even take charge of a kitchen. Tell me you're not
serious"

"I am serious. The computers that run all those things right now are a
lot dumber than the one you just saw...if you insist on judging them by human
standards, anyway. On the other hand, if you base your opinion on the ability
to crank through fifty million calculations in a second then they're quite
smart." He paused, unable to contain a smile, and added, "Your problem, you



see Laura, is that you're too much of a chauvinist."

"I'm a what...?" The conditioned reflex in her started to respond but
she saw what he was doing and checked it deftly. Dyer complimented her
inwardly. "They're labor-saving gadgets, sure," she continued. "They're good
for doing all the repetitive mechanical stuff -- I'll buy that. But you'll
always have to have people in charge. You're not telling me you think you can
come up with a machine that's capable of exercising human judgments too...not
after what I've just seen. That I won't buy."

"But programming the computers is labor too," Dyer pointed out. "And
when you want them to do more complicated jobs, it gets to be hard labor. So
why not have the computers generate their own programs?"

"Because they don't understand the problems that the programs have to
solve."

"Exactly." Dyer nodded in satisfaction. "They don't understand the
problems because they're not equipped to be able to understand them. They
don't have the basic capability to learn and connect things together that any
newborn baby has...or they didn't have until HESPER machines came along. But
supposing you could educate FISE to the level where he knew enough about real-
world concepts to be able to make common-sense decisions for himself reliably.
Then you could put him through a specialist course on -- I dunno, say
something like steel-making -- so he knows all the things you have to aim for
in order to run a steel plant efficiently. Then you let him practice for a
while, maybe by connecting him to another computer that's pretending to be a
steel plant. Because he's smart he can learn from his experiences and because
he's a computer he can learn fast. Pretty soon you've got a hot-shot manager
who can run rings around any team in the business -- Then you ship him out
into the real world, give him a real plant to run and let him get on with it.
The beauty of it is he'll do all the right things, but you haven't had to go
through the hard labor of programming in every specific detail of every
situation that might ever arise and every specific detail of what to do if it
does. All you gave him was the basic capability to learn. The rest he figured
out for himself."

Laura continued to eat in silence for a while, keeping her eyes directed
down at the plate before her. Her fashionable clothes, meticulously styled
hair and faultless grooming made her look out of place among the casual
shirts, denims and well-worn traditional jackets of a university restaurant.
There was no doubt, Dyer thought, that in purely physical terms she was
stunning. He found himself trying to picture what she would look like stripped
of the close-fitting velvyon dress that changed its hue from midnight blue to
silver as she moved.

Laura looked up at him. "If FISE is a learning computer, what's a HESPER
computer?" she asked. "I thought HESPER was supposed to be some kind of
learning computer too."

"It is," he replied simply. "Or more precisely, it's a programming
technique. It stands for HEuristic Self-Programming Extendable Routine -- a
set of interrelated programs that form a structure that can learn as it goes."

"I'm not sure I see the difference."

"It's a question of degree," he said. "HESPER systems are specialized to
handle one particular kind of application. You could set up a HESPER system
that will optimize itself over a period of time, say...play a game of chess.
The more games it plays, the better it gets until you can't keep up with it.
But that's all it's good for. But something like FISE would possess a broad
base of general concepts. It could learn to handle anything. So all you'd have
to do is develop it once and get it right instead of having to set up
thousands of different HESPER systems all the time. It would supercede HESPER
programming in the same kind of way that HESPER is taking over from the
classical distributed parallel programming that's been around since...aw, the



1980s-1990s."

Laura looked at him quizzically for a moment as if she expected him to
draw some conclusion from his own words -- Then she sighed and shook her head.

"Can't you see how irresponsible the whole thing is?" she asked.

"Irresponsible?" There was no surprise in Dyer's voice. Everything had
been going too smoothly.

"Criminally! They've been plugging HESPER machines into the TITAN
network all over the world for over a year now, haven't they? So those things
are out there, going through their learning processes and being put in control
of manufacturing plants, transportation systems and everything else, yet from
what you've just told me they're even dumber than FISE is. How can you say it
isn't irresponsible to give idiots like that a fusion plant?"

"Because they're not the same thing," Dyer insisted. "HESPER machines
are designed simply to be able to get steadily better at doing a particular
job. They've been thoroughly tested, they're well understood and there's
nothing mysterious about them. FISE is a first step toward something radically
different. You can't judge them both by the same criteria."

But Laura was only Jjust warming up.

"How can they be well understood when they've only been going into TITAN
for a year?" she demanded. "You said yourself they need time to learn and that
they don't have any common sense anyway. What's to stop them starting to do
things that don't make sense?"

"They can only work inside the limits they're designed for," Dyer told
her. "If a HESPER machine is set up to coordinate the communications traffic
across part of the net, it can only learn how to do the job better. It can't
make things worse because it isn't programmed to, and it can't do anything
else because it doesn't have any generalized capabilities."

"But it extends its own programs as it goes along," Laura retorted.
"That's what you just said the last time I was here. So machines are out there
that are putting stuff into those programs that nobody knows about. So how can
anybody know what they might do? You have to admit that nobody can claim to
understand them completely anymore. That means there's a whole planetful of
people being used as guinea pigs who never had any say in things. Who ever
asked them whether or not they wanted all these machines running everything
anyhow? Nobody asked me."

"Aw come on," Dyer replied gruffly. "You're not gonna give me one of
those back-to-the-good-old-days speeches, are you? How did they live fifty
years ago? People living like zombies, doing the same thing day in, day out,
five days a week, fifty weeks a year, right through from when they left school
to when they got put out to pasture...and being conditioned into accepting it
as normal. Think they want to go back to that? Not on your life...no more than
they want to put their kids back down in coal mines."

"Okay, okay," Laura held up a pacifying hand. "I don't want to go back
to that either. I didn't say anything about the good old days. You're always
twisting things, Ray. What I'm concerned about is the future. We've put all
these machines everywhere and connected them all together and, yes I agree,
they're doing a pretty good job. Nobody starves these days, nobody goes
without much, people don't fight about the things they used to, everybody does
his own thing in life and hey isn't that nice.

"But people have always been in control. This business you're talking
about sounds like handing control over to machines as well, and I'm not just
convinced they can handle it. HESPER is Jjust a first step. You'd be perfectly
happy to hand the whole shooting match over to a bunch of morons because the
thought just doesn't cross your mind that they might screw everything up. Then
the whole setup would collapse in a heap and we'd all be right back in the bad
old days that you're so delighted to be out of."

"It's just progress being taken to its next logical -- " Dyer began, but



Laura was not through.

"It isn't progress at all. It's abdication. But the people who have the
say in what happens are all people who think the way you do. You shape the
world to suit yourselves and the rest of us have to live in it. I don't like
it."

"I disagree," he told her bluntly. "People like you do get a say in it.
Everybody gets a say in it. Society evolves the way it does because it
reflects the net result of billions of individuals all pushing and pulling in
different directions. In other words it's what best suits most of the people
most of the time. Therefore things always get better because better is
automatically defined by the process. It's the way most people want to go. If
they didn't, then they'd go some other way instead and then something else
would automatically become better."

"Suppose I don't want to be stampeded along with the herd?" Laura
challenged.

"Then don't be. Go live alone someplace and do your own thing your own
way. Who's stopping you?"

"You're being ridiculous."

"I'm not. There are plenty of places you could set up a shack and try it
the way people used to. You'd soon be knocking to come back in out of the
rain, though. Then you'd see why they gave it up to go our way and why the old
days changed into what we've got now."

Laura leaned forward to rest her elbows on the table and fixed him with
a steely glare.

"You're twisting everything I'm saying again," she accused him. "I never
said anything about wanting to tear down civilization. I'm a big girl now and
grew up in Detroit and came to the big city ten years ago and I happen to love
it. I don't want to see it torn down. That's my whole point. You want to put
machines in charge of running it and I say it won't work. Why not keep them in
their place and leave things the way they are? That way we know it works."

Dyer sat back and shook his head in a way that said he wasn't buying.

"You could have said that at any point in history," he replied. "When
you start thinking like that, that's when you stagnate. Gotta keep moving."

"Why? Why do I have to keep moving if I'm satisfied here where I happen
to be? Why can't I Jjust stay and enjoy it?"

Dyer reflected on the question for a few seconds.

"Because everybody else will keep moving anyway," he said at last. "When
you find you've been left behind, you don't feel so satisfied anymore. That's
when you remember how you got to where you are."

CHAPTER FIVE

Dyer arrived at Sigmund Hoestler's office a few minutes before 2 P.M. He was
shown straight in and to his mild surprise found that Vincent Lewis, the Dean
of the Faculty, was there too. Hoestler, a big man with sagging fleshy cheeks
and a shock of uncontrollable wiry hair, motioned Dyer into an empty chair
next to where Lewis was sitting, and leaned forward to come straight to the
point.

"I'm afraid we have some very serious problems that are going to affect
you directly, Ray," he said in his usual throaty voice. "It looks as if we may
be forced to close down your unit."

Dyer was halfway through the process of sinking back into a
characteristically relaxed posture. The bombshell made him sit up again as if
the chair had suddenly acquired a few kilovolts. He knew that Hoestler was a
man of few words, but even so, the bluntness of the statement had caught him
totally unprepared. He had barely begun opening his mouth to frame a question



when Hoestler spoke again.

"I only found out about it myself this morning. Vince was in Washington
over the weekend with the Secretary for CIM and some of his people. So don't
get the idea that it's just petty local politics or anything like that. Vince,
you could probably tell Ray about it better than I could."

Dyer turned expectantly toward Lewis, his features contorted into a
frown of disbelief. Communications & Information Management was a
comparatively new executive department of state, formed eighteen years
previously in 2010. Originally it had been instituted in response to the need
for a single authority to assume overall responsibility for operation of the
integrated data communications and computing network that emerged when the
military systems were declassified and merged into the already integrated
commercial-industrial-scientific complex to form the EARTHCOM net. When HESPER
nodes were later incorporated to transform EARTHCOM into the Totally
Integrated Teleprocessing and Acquisition Network, TITAN, the Department of
CIM automatically became the administrative authority for the NORAM Sector of
the global system. As Hoestler had in effect said, the Department of CIM
didn't mess around with interdepartmental university politics.

Lewis was impossibly tall and impossibly thin. He sat splayed in his
chair at all angles like a marionette whose limbs had come out of joint
everywhere, leaving him held together only by his clothes. When he was
standing up he never failed to cut a distinguished figure, with his elegant
crown of white hair, deeply lined face and inevitable immaculate, dark three-
piece suit. Dyer had always found him something of an aloof and remote kind of
person, but right now Lewis was showing every sign of distress and genuine
concern.

"Certain events have happened recently, Ray, that have caused CIM to
reconsider the whole philosophy of adding HESPER capability into the net," he
said. "Some very senior people are pressing for TITAN to be reverted back to
EARTHCOM until we get firm answers to some important questions. In a nutshell,
they're saying that the move to upgrade EARTHCOM was premature, that we didn't
know enough about HESPER at the time and we still don't, and that HESPER ought
to be pulled out until we do."

Dyer looked from one to the other and spread his upturned palms.

"Events...? What events?"

"About a week ago, TITAN came within a hair's breadth of killing five
people," Lewis told him somberly. Dyer stared at him incredulously. Before he
could say anything, Lewis went on. "It appears that HESPER program structures
are capable of integrating to a far greater degree than anybody thought.
They're starting to link things together in ways they were never supposed to
and the results in behavior are impossible to predict."

Hoestler explained, in response to the still bemused look on Dyer's
face. "It used the Maskelyne mass-driver to bomb an ISA survey team on the
Moon. Could have wiped them out."

"What?" Dyer turned an incredulous face toward Lewis but the Dean nodded
regretfully to confirm Hoestler's words.

"One of the HESPER-controlled subsystems in the Tycho node was given the
job of shifting a piece of terrain that was forming an obstruction,”™ he
explained. "It was supposed to use normal earth-moving equipment to do it, but
nobody bothered to tell it that. Somehow it managed to connect together
information from several subsystems that shouldn't have been connected, and
came up with what it thought was a better shortcut to solving the problem.
According to the people who analyzed the system dump afterward, it seemed
quite proud of itself."

Lewis went on to describe the incident on Luna in greater detail. As
Dyer listened, his initial astonishment changed to growing concern. In 2020 he
had moved out of neurological research in order to apply his knowledge of



learning psychology to the field of self-adaptive programming and, after
spending some time at M.I.T., had come to CUNY to set up the HESPER Unit,
which had since gone on to spearhead development of the very techniques that
were now being applied worldwide to transform EARTHCOM into TITAN. His
knowledge of the technicalities of HESPER programming was shared by probably
fewer than a handful of people anywhere. If it was anybody's, it was his baby.

"Unfortunately there happened to be an ISA team sitting practically on
top of the target," Lewis continued. "But naturally, that didn't mean very
much to the computers."

"Twenty sixty-pound packages of rock coming down at over a mile a
second, " Hoestler commented. "Every one was roughly equivalent to a two-
thousand-pound bomb." He shrugged and made a face.

HESPER machines were learning machines, designed to be capable of
identifying connections between previously nonrelated factors in order to
solve new problems or to solve old ones in newer and better ways. But if what
Lewis had said was correct, this capability was beginning to extend itself in
ways that had never been intended, nor in fact even foreseen as possible. If
the obstruction had been on the edge of Maskelyne Base itself instead of out
on some remote construction site on Procellarum, there could easily have been
a death toll of hundreds. And if this kind of thing could happen in the
circumstances surrounding the events on Luna, what other kinds of things might
happen anywhere else at any time?

They could easily instruct TITAN never to do that particular thing
again, it was true, and TITAN wouldn't, but that wasn't the point. The point
was that TITAN had demonstrated a capability to approach a perfectly
reasonable objective from a totally unexpected direction, and in doing so come
up with a solution that was inarguably rational from the machine's point of
view but which, for other reasons that could never with the present state-of-
the-art be conveyed to the machine, was absolutely unacceptable. Its next such
experiment might well result in worse than a mere narrow escape.

"Okay." Dyer exhaled and nodded curtly. "I can see the problem. What I
don't see is how it affects the unit. What has all this got to do with closing
the unit down?" A new expression of disbelief spread across his face as a
possible answer struck him. "You're not telling me they're panicking and
putting a total ban on further research are you? That's ridiculous! They're
gonna need all the expertise and facilities they can get if they're going to
straighten TITAN out. We've got just the -- "

Lewis interrupted with a wave of his arm and a shake of his head. "I
didn't mean we're going to throw everybody out on the street," he said. "But
the projects that your unit is currently working on are probably going to be
stopped. That line of research is being funded by CIM with the aim of
producing the technology that's supposed to replace HESPER one day. Now the
guys at CIM are saying that they don't even want to think about what comes
after HESPER because we don't understand that yet as much as we thought we
did. In fact a lot of people are saying we should tear HESPER out of the
system completely and only think about putting it back in when we can prove
it's safe."

"In other words the money being spent on FISE could better be spent on
other things for the time being, so FISE goes down the tubes," Hoestler summed
up.

"I'm sorry, Ray, but it looks as if that's the way it is," Lewis said
apologetically. "As you yourself more or less said a second ago, there's going
to have to be a big re-examination of the whole HESPER concept. We'll probably
be able to reassign your people to a new CIM contract in that area as soon as
some specific objectives have been worked out. In the meantime, if I were you,
I wouldn't waste too many nights' sleep hoping for any Nobel Prizes. You'll
probably have to wrap it all up pretty soon."



Kim was just coming out of the lab when Dyer arrived back at the outer
door to his office.

"Hi," she greeted cheerfully. "Betty told me you've Jjust been over to
see Hoestler. Did you get a chance to mention the business with the graphics
rooms?" Dyer turned his head in her direction but his eyes were far away.

"Uh? Oh...er no," he mumbled. "I'm sorry. I guess I must have forgotten
about it." With that he walked on in, leaving Kim wearing a puzzled frown.

He sat for a long time, staring at the papers on top of his desk.
Lewis's revelations had shocked him to the core in a way that he was only now
beginning to appreciate. He had been as convinced about the potential benefits
of HESPER as he had about anything in his life, and he had devoted more than a
little effort to convincing others. TITAN had gone ahead on the basis of his
recommendations as much as anybody's. To be sure, the final decisions had not
been his to make, but the people who had made them had relied on the facts
that he and others like him had presented. And a whole world had relied on
those people and their advisers.

His mind went back to some of the things that Laura had said over lunch
and to the confident -- almost arrogant -- reassurances that he had voiced a
little over an hour before. Suddenly he felt far from reassured himself. He
didn't feel arrogant at all.

He rose and went out through the inner door into the lab. Betty greeted
him with a couple of messages which he only half heard, one of which was a
reminder that some members of a research team from Princeton were due the next
morning and would be spending most of the day with the unit. Pattie tried
beguiling him with a silent, innocent, wide-eyed look which he ignored. At
that moment Judy Farlin came out of Kim's office, rummaged around in a file
drawer for a few moments and then went back in carrying a folder. Dyer turned
abruptly and went back into his own office where he called the Superintendent
of Internal Services, bawled him out at considerable length and secured a
guaranteed reservation for Judy for the first thing the next morning. He came
back out, gave the details to Betty and asked her to pass them on to Judy.
Then, feeling a little better, he went on through to the lab bay to see how
Ron and Chris were getting along.

Hector propelled himself across the floor of the kitchen, stopped in
front of the broken window and paused while FISE considered the situation.

"What happened?" Dyer asked. Ron, who was standing with his elbows
resting on the opposite side of the tank, raised his head.

"We told him that the garbage pail had to go out in the yard," he
explained. "So he threw it through the window." Dyer grunted and returned his
gaze to the tank.

Hector reached out and grabbed hold of one of the jagged fragments of
glass that remained around where the window had been. PROPS immediately caused
a vivid red line to appear across Hector's hand. The gash proceeded to ooze
blood profusely but Hector ignored it and continued tugging experimentally at
the piece of glass in an effort to remove it.

"Hold it. Hold it there, Chris," Ron called out. The figure in the
kitchen froze. "Now FISE," Ron said, adopting his stoic voice. "There are a
few more things that you have to get straight about Hector. Glass cuts. Hector
does not like being cut. You don't cut bits off him or permit him to be cut by
anything if you can avoid it. Okay? You have to find a way to fix the window
without cutting Hector in the process." A few seconds elapsed while Chris
completed keying in the last addition to FISE's growing store of information.

"Question," FISE's voice said from the grille.

"What?" Ron inquired.

"When Hector was shaving, his hair got cut. Why was that okay?"



"Oh yeah, I forgot that," Ron agreed. "When any part of Hector's body
starts to get cut it hurts, just like you already know for things that are too
hot. When he feels that, he'll respond with a reflex that overrides everything
else he's doing. Hair is an exception. It doesn't hurt when it's cut. An
unshaven face is not a nice thing. Shaving in the morning is okay."

"Thanks," FISE acknowledged.

"Before you go any further, let's just try something," Dyer suggested.
"I'd like to see how well it's understood what Ron just said. Chris, could you
reset to the point just before where Hector grabbed at the glass, and force
the same action." Chris took a while to compose the commands. Dyer and Ron
watched intently as Hector flashed back to his previous starting posture and
approached the window once more. He grabbed at the glass as before but this
time his hand jerked back again instantly. PROPS could justify no more than a
slight scratch.

"Not bad," Ron conceded, sounding impressed.

"I'm almost tempted to suggest that we might be safe in upgrading his IQ
to one," Chris murmured, leaning back in his chair to stretch his arms.

Dyer felt a sudden urge of excitement. They were getting there! It was a
slow and tedious business, certainly, but the first signs were there. It was
all beginning to come together. To cut it off at this point would be tragic.

"Reset again, Chris, and let FISE handle it himself," he said. "Let's
see if he can figure out a better way."

Hector tried several approaches, including wrapping his hand in the
tablecloth and then in a towel, but Ron vetoed all of them. Eventually FISE
gave up and Ron supplied a hint by suggesting that if Hector looked in the
utility closet, he might find something with which to knock out the pieces of
glass.

"The hammer is used for knocking things, but it would break the glass,"
FISE protested. "You told me that breaking glass isn't okay. What am I
supposed to do?" Ron got excited again and delivered a lengthy exposition on
the profound insights required, after which Hector made a reasonable job of
clearing and cleaning out the window frame. Chris told PROPS to materialize a
pane of glass and Hector placed it squarely in the frame after first, on his
own initiative, stopping to put on a pair of gloves that just happened to be
in the utility closet.

"This is interesting," Dyer commented. "Look. He didn't Jjust turn away.
He's waiting and watching the glass. FISE has connected it with something else
he's learned somewhere that's telling him it might not be very stable." Sure
enough, PROPS weighed up the shape and angle of the pane, couldn't make up its
mind and flipped a random number. The pane began to fall inward. Hector
stepped forward, caught it in one hand and repositioned it more carefully.

Three enthusiastic roars of approval greeted the performance. For once,
Ron treated FISE to a jubilant stream of ungrudging congratulations. Chris
reconsidered his earlier statement and suggested that the machine might
qualify for whatever IQ category lay above one. Although the thought had been
half in his mind. Dyer decided it was not the time to mention the things that
had been said in Hoestler's office earlier in the afternoon. After all, he
told himself, Lewis had not gone further than using the word "probably"
several times. Nothing firm had been decided yet.

"Chris and I are gonna go eat somewhere while we're deciding where to go
later," Ron called across the lab as he pulled on his coat. "Want to join us,
Ray?" Dyer looked up from the console, where he was studying some of the new
coding linkages that FISE had constructed in the course of the afternoon's
exercise.

"Huh? Oh, no...I think I'll stay on a while. This looks interesting.
I'll have to take a rain check on it. Thanks all the same."



"Okay. See ya tomorrow." Ron moved away toward where Chris was standing
waiting by the door. "Chris, great idea!" he said as they began moving out
into the corridor. "Why don't we catch a game after we've eaten? There's one
on tonight that I promise ya is going to be terrific."”

"Netball or rounders?" Chris's voice inquired disdainfully.

"Hey, you've said that before. What is all this stuff?"

"Oh, just a couple of English games," Chris told him matter-of-factly.

"Really? Big-league stuff and all that, eh?"

"No. Actually they're normally played by schoolgirls."

"Schoolgirls?" Ron's voice rose in sudden outrage. "SCHOOLGIRLS! Hey,
exactly what the hell are you getting at? If you're telling me what I think
you're tel -- " Dyer grinned to himself as the exchange faded away. Judy left
with Betty and a few minutes later Allan tossed across a sheepish goodnight
and went out to join Pattie, who was waiting in the corridor. Dyer returned
his attention to the displays glowing on the console.

One of the basic objectives of FISE was to investigate ways of enabling
the computer to make generalized inferences from a few specific experiences,
in much the same way as a child learns. The incident with the window bothered
Dyer despite its encouraging aspects. FISE hadn't been able to generalize
sufficiently. If he knew enough not to allow Hector to burn himself, he should
have been capable of generalizing to the extent of not allowing Hector to harm
himself at all. Dyer had an idea where the problem lay and he spent the next
two hours building a new section of system code and modifying some key
parameters. Then he switched on the tank again to set up some situations to
test out what he had done.

He gave Hector a few simple tests to check that he had not inadvertently
introduced any major bugs, and then left Hector to put the tools away while
Dyer thought about the next part. He wanted to find out if Hector would deduce
for himself that an object in contact with a hot object would itself get hot
and should therefore be avoided.

At that moment the kitchen door was nudged open and Brutus ambled in.
Brutus was Hector's comical white dog, a mischievous scamp with a black patch
around one eye. He tended to appear from time to time when PROPS was getting
bored. Dyer smiled faintly as he watched. Brutus wandered on into the room and
Hector's head suddenly jerked around to look directly at him, which meant that
FISE had just become aware of the dog's presence.

Nothing unusual happened for a while. Brutus sniffed here and there as
PROPS commanded and Hector looked around every now and again to keep track of
his movements, giving an uncanny simulation of human behavior in the process.
And then Brutus moved over to the window. At once Hector rushed over from the
utility closet, scooped Brutus up in his arms, hauled him across to the door
and threw him outside.

Dyer froze the image and blinked at it in amazement. Then he became
excited. He hastily composed a message requesting an explanation for the
action and played it into the console. FISE's voice responded at once.

"There are pieces of broken glass on the floor by the window. Glass
cuts. I must not allow Brutus to get cut. It's not okay."

Dyer was astonished. Nobody had ever said anything about Brutus getting
cut; they had told FISE only about protecting Hector. Dyer queried the point
accordingly.

FISE replied, "I am hurt if I get burned or if I get cut. Brutus is hurt
if he gets burned. Therefore Brutus is probably hurt if he gets cut too.
Brutus is like me. Things like me and Brutus do not like being hurt. I must
stop us from getting hurt if I can. Allowing things like me and Brutus to get
hurt is not okay."

Dyer was stunned. FISE had made the gigantic step of generalizing
Hector's basic attributes to include other animate objects...and without being



told to! He stared across at the blank cubicle that housed FISE and shook his
head in wonder. To kill it now would be madness, he thought to himself. Just
twelve more months at this rate...He sat up with a start.

Kill it? Christ! He'd caught himself thinking about it as if it really
were a living being. He clicked his tongue in self-reproach. Getting
sentimental about a machine. That would never do. What's the time? Hell! Eight
already. Time to go home and fix something to eat. Sharon will probably call.
Not really interested...Eat out and see if any of the guys are around tonight.

He shut down the system and walked over to the door to collect his
windbreaker from the stand. At least, he thought as he doused the lights and
turned to survey the deserted offices, he was now certain in his own mind of
one thing: Ripping HESPER out of TITAN was not the way to go. Backward was
never the way to go. Given some improvements, FISE would never make the kind
of error in judgment that the HESPER machines at Tycho had made. The way to
get things right was to go full speed ahead on perfecting FISE and getting it
into the net, not shrinking back from it and running the other way.

When he was halfway down the corridor he remembered something else:
Three years previously he had been just as certain about HESPER. Suddenly he
didn't feel so sure.

None of the guys were in town that night but he found that he really
didn't care very much. He had enough on his mind to occupy him.

CHAPTER SIX

"A lot of people are starting to say that TITAN could go just that way. What
do you think, Ray? Could it evolve the capacity for feeling emotions? Could it
develop an awareness of its own existence?" Dr. Jacob Manning, one of the
three who had arrived from Princeton earlier in the day, put the question
while they were summing up in Dyer's office after seeing Hector in action. The
subject of the discussion was the notion that TITAN might integrate its
capabilities on a global scale sufficiently to emerge as an intelligence in
its own right.

"Obviously we can expect to see its behavior becoming more coordinated
worldwide as time goes by," Dyer replied from where he was sprawled in
leisurely fashion behind his desk. "If you take as a working definition of
intelligence: 'A measure of a system's ability to learn from experience and to
modify its own behavior appropriately to what it has learned,' then we'd have
to concede that TITAN has taken a rudimentary step in that direction already.

So yes -- it could become intelligent. But I think it would be a mistake to
draw too many inferences based on the human model."
"How do you mean -- emotions and that kind of thing?" Sally Baird, also

from Princeton, spoke from the far corner.

Dyer nodded. "What are emotions?" he asked. Without waiting for an
answer, he continued. "I'd submit that an emotion is a stereotyped behavioral
pattern that's been reinforced through natural selection because it has
demonstrated a survival value. Obviously an animal that gets mad and fights or
gets scared and runs stands more chance of staying healthy than one that feels
nothing, does nothing and gets eaten. You buy that?"

"I'1ll buy that." Sally agreed.

"Good. So if you take a more general view of it, an emotion is a
behavioral tendency that a self-modifying system evolves because it is
beneficial in helping the system to accomplish whatever its basic programming
compels it to want to accomplish. In the case of organic systems that have
arrived via the mechanics of organic evolution, the 'whatever' happens to be
survival."

"Yes, I think I see what you're driving at," Steve Conran came in from



beside Manning. "You're saying that an inorganic intelligence might well
evolve its own compulsive traits but there's no reason why they should bear
any resemblance to human emotions. Our emotions derive from the survival needs
and wouldn't have any inherent value to a system that came from origins that
were totally different.”

"That's what makes the most sense to me," Dyer affirmed.

"Interesting," Manning mused, half to himself. "I wonder what traits
they'd be. As Ray says, they'd probably reflect whatever basic function the
system had been designed to perform."

"Well, in the case of something like TITAN, it might turn out to be
insatiably curious...or compulsively rational, or efficient or something,"
Conran suggested. "Certainly, if you look at it that way, there's no reason
why it should become a threat to anybody, is there?"

"So how about awareness?" Sally asked. "What's the likelihood of it
getting to the point where it not only knows, but it knows that it knows?"
Dyer was nodding even before she had finished asking the question.

"Again, I think that if it ever came to possess anything like that, it
would be radically different from a human understanding of awareness." He
paused to collect his thoughts for a second while the three visitors waited
expectantly. "A man is aware of himself as existing in the localized region of
space that's defined by the focal point of his senses. He has evolved the
ability to construct mental models of extensions to that space, thing like
TITAN will perceive the universe through billions of sensory channels
distributed all over the surface of the Earth and beyond. On top of that, its
'senses' cover the whole spectrum from high-power proton microscopes in
research labs to the big orbiting astronomic telescopes...from galactic
gravity-wave detectors to the infrared sensors lowered into the ocean
trenches." Dyer swept his eyes across the three faces in front of him and
spread his hands expressively. "TITAN moves pieces of itself around in
millions of places at once -- the ISA probes that are nosing around
Jupiter...robot freighters under the Arctic ice caps...all kinds of things.
How can we even begin to imagine how an awareness as totally alien as that
would perceive itself and the universe around it?"

They went on to debate this issue at some length. Eventually Jacob
Manning raised the question of Man being able to devise a means of
communicating with an intelligence as alien as this.

Dyer thought about it and then replied: "Well, we already do communicate
with it all the time, of course...at least we do with parts of it. But if you
mean what I think you mean -- will we ever get to talk to it as a total entity
-- then I'm not so sure."

"How come?" Sally asked, sounding mildly disappointed.

"You can see the problem if you take a human organism, say, as an
analogy," Dyer replied. "All the cells and organs in the body communicate
among themselves in their own specialized languages -- chemical messengers,
neural codes and that kind of thing. But the individual as a totality doesn't
comprehend those languages. The processes that they relate to are controlled
unconsciously.

"I think that the same kind of thing would apply if TITAN ever evolved
the kind of self-aware intelligence we've been talking about. The economic,
commercial, industrial and all of the other processes it's built to take care
of are all parts of a vaster organism. It wouldn't be cognizant of the
languages in which the transactions going on inside itself were being
conducted...What language it would be equipped to speak, I don't think any of
us can imagine at this stage.

"So to answer your question -- no, I don't think we'd be able to talk to
it...not all of it. That'd be like a cell somewhere in your big toe wanting to
talk to whoever runs the whole body. The two just don't think or talk at the



same level."

When the Princeton delegation eventually departed, having declared
themselves more than satisfied by the day's accomplishments, Dyer escorted
them back to the main entrance. Just as he was turning away from the door, a
tubby olive-green-suited figure with a pink face and equally pink bald head
bounded through.

"Ah, Ray! Just the person. I was meaning to talk to you about a couple
of things." It was Professor Edward Richter, head of the Shannon School and
Hoestler's immediate boss.

"Hello Ted. How are things?" Dyer halted momentarily to allow Richter to
fall in step beside him.

"I only got back from California earlier today," Richter said. "I was
talking to Vince Lewis over lunch...Hello Peggy...He told me about yesterday.
It's tough about your unit, huh?"

"Well, nothing's final yet," Dyer answered, with a philosophic shrug.

"I hope you're right. You and your people were just starting to make
progress too. It came at a bad time."

"You should see the latest," Dyer told him with feeling.

"Looking good, eh?" Richter shot an approving sideways look as he
bounced jerkily along. "I called in on Frank Wescott's outfit while I was at
CIT. They're still way behind what you're doing. You're out in front in a
league of your own if CIM doesn't go and pull the funding rug out and foul it
up."

Dyer agreed automatically. At least, he reflected, it was something to
know that his feelings weren't unshared. It was no secret that Hoestler was
angling for an early retirement and that he was more interested in making
waves with his yacht than inside the Department. Lewis was guaranteed to drift
whichever way the tide of political expediency happened to flow. But Richter
had the energy, the commitment and the clout to emerge as a valuable ally if a
move to lobby CIM turned up on the cards. Richter's vigorous campaigning had
brought a lot of CIM money to CUNY in years gone by, and had probably proved
as important a factor as any in the Shannon School becoming the focus of
HESPER development in the United States.

"Is Frank affected by the latest from CIM too." Dyer asked.

"I don't know. They didn't mention anything about it while I was there,
but maybe it hadn't gotten down the line yet. What they are getting is a fair
amount of flak from different places about TITAN going its own way someday and
turning into some kind of alien intelligence that decides to do its own thing.
That seems to be the latest scare story going around. I don't know...maybe
something about the Maskelyne screw-up has leaked out somewhere."

"Interesting," Dyer mused. "We just had some people here from Princeton
who were probing more or less the same kind of thing. I hope the media don't
get involved and start a public hue and cry about it."

They halted at the intersection of the main thoroughfare of the Self-
Adaptive Programming Department and the corridor that led to Dyer's unit.
Richter drew a pace nearer>to Dyer and regarded him quizzically for a moment
with his head cocked to one side.

"Tell me something, Ray," he said. His voice had dropped a decibel from
its normal public-address mode. "What's your opinion on all this? Could TITAN
turn into a real threat one day? If there's a risk that it could, what things
ought we to be doing about it now?" Richter was obviously referring to the
questions raised within CIM that Lewis had outlined in Hoestler's office the
previous day. Dyer had been thinking about little else ever since. His reply
was slow and thoughtful.

"We have to accept that it could develop behavior patterns that we'd be
forced to describe as intelligent. It might become self-aware, and if it did
I'm certain that its awareness would be completely alien to anything that we



know. But I think a lot of people are trying to project human qualities onto
it without any real justification. That I can't see."

Richter nodded his head vigorously as if his own feelings on the matter
had just been confirmed.

"That's what I hoped you'd say," he agreed. "So you think what I think
regarding where we ought to go from here, eh?"

"What's that?" Dyer asked.

"Go flat-out on developing FISE," Richter replied, sounding slightly
surprised. "The answer to avoiding more Maskelyne-type problems is to get
something like FISE in, surely, not to back off and pull HESPER out"

Dyer chewed his lip dubiously. "I'm not a hundred percent convinced it
is," he said. "I've been doing a lot of thinking about it. It wasn't all that
long ago when I said I was confident I understood HESPER, but look what's
happened since."

"Sometimes it can be worse to stick with half-measures than to go the
whole way!" Richter insisted. "I think this is one of them. The trouble with
HESPER 1is that it's halfway between machines that are totally predictable and
totally dumb, and machines that are smart enough not to be dangerous. We're in
midair over the high jump and it's just as easy to land one side as the
other...except that if we choose backwards, we'll only have to do the whole
thing again later. I say let's finish the job now while we've got the momentum
to do it."

"But what if it turns out we don't know as much as we thought we knew
again, Ted? Okay, we go ahead and put smarter FISEs in everywhere and the
system starts doing things we don't like. What then?"

Richter shrugged.

"Then we take 'em out if we have to. We either fix it or pull the plug."

"And take the risks in the meantime, huh?"

"What's got into you, Ray." Richter gave Dyer a puzzled glance. "We take
risks every day of the week anyway. This one is no bigger than any and a lot
smaller than most. When you buy a house, you know you may have to spend money
to repair it one day. You don't go live in a tree instead in order to avoid
the risk. You accept the risk because the benefits outweigh it."

"I don't know so much..." Dyer studied the floor between their feet.
"Building a machine that might not work out is one thing, Ted. Handing a whole
planet over to something you're not sure you understand is another. Two days
ago I'd have agreed with you, but now I've seen what can happen even with
HESPER...I don't know..."

"Aw, come on, Ray," Richter urged. "You're just taking it to heart
because you had a lot to do with designing HESPER in the first place. Try and
get away from the personal angle."

"We'll see," Dyer murmured.

"Well, I hope you've straightened it all out in your head by Thursday,"
Richter said. "Has anybody told you yet that we're going to Washington on
Thursday?"

"Washington? No. I've been tied up with these Princeton people all day.
Who's going to Washington? What's happening there?"

"There's a meeting being held at CIM headquarters," Richter informed
him. "A lot of government and technical people are getting together to try and
agree on some recommendations as to which way we go from here. Vince asked me
to go because he's tied up in the city on Thursday. He told me I ought to take
you along too, since you're the HESPER giant. Get Betty to call my secretary
for the details I think the meeting's due to start around ten, so we could go
down on the tube." Richter frowned to himself and shook his head. "I was going
to push for going ahead hard on FISE. It could mean another big contract for
us, you know I'd assumed you'd be backing me up. Hell, it is your unit that's
at stake here!"



"Oh, you don't have to worry on that score," Dyer said. "I'll back you
all the way on pushing for ongoing FISE research. What I'm uneasy about is the
idea of putting something like FISE into the net prematurely. If we could only
make CIM accept that those are two separate issues. From what I've heard, they
seem to have gotten it into their heads that they both have to get scrapped or
fly together."”

"It's the accountants who are running the show as usual," Richter
declared. "They're saying that if they're not going to see any payoffs from
FISE in the foreseeable future, they don't want to put any money into it in
the foreseeable future."

"I know. Anyhow, we'll just have to wait and see what happens on
Thursday. It sounds like it could be interesting."

"Fine." Richter paused to rummage further through the Pending section of
his eternally overflowing mental file cabinet. When he spoke again his tone
was guarded and conspiratorial.

"And don't forget what we said about SAP coming up for grabs in the not
too distant future. It's pretty obvious that Sigmund doesn't have any big
plans on staying around for a long time. You've more than earned a move up and
it would be a popular choice"

"That's okay. I haven't forgotten about that," Dyer murmured. "But I'd
prefer to clear first things up first. Now that this HESPER thing's boiled up
I'd feel better in the front line until it's over. Don't forget I had a lot to
do with putting it together the way it is."

"I know that," Richter said. "But you should think hard about it.
Strictly between you and me, there's a good chance that Vince might be open to
persuasion to put internal funding in to keep FISE going even if CIM does pull
out Ifs only a possibility though, you understand. With an SAP hat on your
head you could end up doing FISE a lot more good in the long run than by
hacking code in the front line. You think about it."

Dyer nodded and indicated that he understood Richter's meaning.

"Good!" Richter exclaimed in a suddenly louder voice. "It's all set for
Thursday then. I gotta fly. You do some hard thinking about what I said. Oh,
another thing..." Richter had started to walk away. He continued speaking as
he swung into a U-turn and headed back again. "That movie company that Vince
brought in -- Zeegram or something -- they're involved in some award dinner in
town somewhere tonight. They sent Vince a complimentary ticket. He can't make
it and neither can I, but he'd like the University to send somebody all the
same. Have you got anything special fixed up?"

"Tonight? No. Want me to take it?"

"I'd appreciate it. You never know, it could turn out to be fun. I'll
call you in five minutes from my office with the details. You've got an escort
provided by Zeegram thrown in. I think she's been here a couple of times.
Fanning...Fenning...something like that. I'll let you know."

Dyer stared after Richter's once-again receding figure.

"Thanks a lot," he said flatly.

He was still staring after Richter's retreating figure when Kim appeared
from the same direction. He waited for a moment and they began walking toward
the lab together.

"What did you do to him?" she asked, giving Dyer a look of unconcealed
astonishment. He returned it with a puzzled frown.

"Who, Ted?"

"No. Our mutual friend in Internal Services, Judy's been on mural
graphics all day and he can't do enough to help. I asked you to kick his ass,
not set fire to it."

"Oh that." Dyer couldn't contain a wry grin. "It's amazing what a few
friendly words delivered with tact can do, isn't it?"

"Really?" Kim sounded dubious.



"You know me," he said in a voice that could have meant anything. Kim's
expression deepened to one of outright suspicion.

"And another thing," she said. "Something's happened to Al too. He's got
through a week's work since this morning. You couldn't possibly have had
anything to do with that as well, could you?" Dyer tossed his open hands
carelessly in front of his face but said nothing. "Which reminds me," Kim went
on, "there are a few points he's brought up that I think we should go over
sometime. It's getting a bit late now but I'm not in any particular hurry. How
would you feel about staying on and getting it out of the way tonight?"

"'Fraid not tonight, Kim," he said as they stopped in front of the lab
door. "Any other time would be okay, but tonight I have a date."

"Say...how about that!" Kim's eyes widened ominously. "Who's the lucky
lady?"

Dyer sighed as they went in. "You wouldn't believe me if I told you."

CHAPTER SEVEN

The dinner and the speeches were over and the evening had broken up into a
round of socializing and renewals of old acquaintanceships. After talking for
a while with some of the guests who had remained seated around their table,
Dyer and Laura excused themselves to move on to one of the bars in the hotel
where the function was being held. It was a warm night and Laura opted for the
open-air Terrace Bar overlooking the East River, toward which many of the
guests had begun gravitating.

Dyer had enjoyed himself more than he had expected. He had found most of
the conversation stimulating and entertaining, and had seen little trace of
the boring stereotypes for whom he had been half prepared, and who, it seemed,
existed mainly in movies about movies but not in the real movie world. 0Odd, he
thought. Also, Laura had been different. Here, in her own element and
surrounded by her own kind of people, she was relaxed and had shed all of the
defensive attitudes she adopted instinctively when she was in Dyer's world. In
place of the outsider with a point to prove that he remembered from his lab,
he now saw a composed, self-assured mature woman, whom he was beginning, he
was forced to admit to himself, to find strangely fascinating.

They emerged into the cool night air and Laura slipped an arm through
his and proceeded to steer him firmly toward an empty table beneath the
bordering shrubs.

"There. This is better than all that noise in there, isn't it," she said
as they sat down. "You see, we can be civilized with each other, even if it is
only for one night of the year." Dyer ordered drinks via the tabletop
touchpad, grunted his agreement to the statement and settled back to take in
their surroundings. Laura watched him in silence for a while and then asked.

"So, how has the evening been so far? You seem to be liking it." Dyer
brought his eyes back from following the progress of a brilliantly 1lit
Lockheed sinking gently downward into Kennedy Airport on the final stage of
its descent from the atmosphere.

"You won't believe it, but better than I thought," he said. "I expected
a lot of phonies but most of the people I've met have been very interesting.
Some of the speeches went on a bit, but I suppose that's to be expected."

"You see, Ray. It's not only us who have hackneyed ideas about what
scientists are like. You have them about showbiz people too. At least we're
trying to do something about it. That's what you said we should do, isn't it -
- test our ideas to see if they're true?"

Dyer grinned suddenly. "If that's the case, it makes you scientists," he
taunted playfully. "So the question doesn't arise. All you have to do now is
learn to accept what the tests tell you. You see, we're really very nice



people but your pre-conceived notions won't allow you to believe it. If I
don't wear odd shoes on my feet or grow cabbages that eat people, I must be
the exception."

"You're back at work again," she replied. "Tonight I'm not working. Talk
about something else."

"Women," he offered without hesitation.

"Oh dear. I should have guessed."

"No," he told her smugly. "You've got it wrong. Jumping to conclusions
again. What I meant was all this stuff you're always saying to Betty

about...the crusade. How come you're so hung up about it?"
"What makes you want to know that?" Laura asked in surprise.
"Oh...I don't know. Just curious."

Laura made a slight shrug and thought to herself for a moment.

"No single big thing...I guess I've always thought that way. And I still
do," she added pointedly. "That's okay by you, isn't it?"

"Sure." Dyer made a throwing-away motion with his hand. "That's what I
thought -- I figured it had to come from way back somewhere. You don't strike
me as the kind of person who'd let her opinions be moulded much by people
today...know what I mean? I can't think it's something that somebody told you
about yesterday." He nodded to himself as if she had just confirmed something.
"I bet your mother was that way too. Right?"

"Yes, she was, as a matter of fact...a lot that way. She had good
reason, too. My father was a slob...couldn't make his job work out and
couldn't make his marriage work out so he messed around all the time and tried
to live it up in a fantasy world because he never grew up enough to accept
things. I left Detroit when I was sixteen because I couldn't stand it

anymore...Always -- " Laura broke off and looked at Dyer accusingly. "Hey,
what are you trying to do -- psycho-analyze me or something?"
"No. I told you -- I was Jjust curious."

Laura narrowed her eyes and regarded him suspiciously.

"You used to be a shrink or something before you got into computers,
didn't you? Didn't you say something about Harvard Med School once?"

"I was a neurological researcher," Dyer told her. "That's not quite the
same thing."

"It still has to do with heads though."

"And that's about as far as it goes" he said. "I was concerned with
finding out more about how brains work, not with fixing them after they've
started blowing fuses. A lot of things that were learned in that field were
later applied to designing smarter computers, so it made sense for me to move
on the way I did." He was about to say more but frowned and checked himself.
"But that's work again, and you said we're not working."

The drinks appeared in the dispenser hatch. Dyer removed them, passed
one to Laura and lapsed into silence while he tasted his own.

"So, what made you take up medicine?" Laura asked after a few seconds.

"Oh, it was in the family I guess. My pa was a doctor...space medicine."

"Was? Isn't he around anymore?"

"Oh sure. Retired. Lives on the West Coast with my mother. They're
okay."

"What kind of space medicine did he do?" Laura inquired, intrigued. "Was
he with ISA? Did he go on any space missions or anything exciting like that?"

"He sure did."

"Wow! I've always wanted to go up and never had the chance. Tell me
about it. I'm interested." Laura sat forward to lean on the table and stared
at him expectantly. Dyer smiled and shook his head.

"It was nothing wildly spectacular. He was in it a long time...Joined in
1985 after he left the Navy, when it was still NASA...did a few tours in
orbital stations over the years...spent a lot of 1992 up at one of the lunar



bases...moved to Europe when ESA was set up, and then came back to the States
when they all got merged into ISA -- He had plenty of variety to keep him from
getting bored I guess."

"So where did you appear on the scene?" Laura asked. "Here or in
Europe?"

"I was two years old when they moved to Europe," Dyer told her. "If I
told you where I was born, you wouldn't believe it."

"Try me."
"Ever hear of Gilbert and Sullivan?"
"Of course." Laura looked puzzled. "They wrote songs."

"Not that Gilbert and Sullivan. The ones who came later, in 1994."

Astonishment flowed into Laura's face. "You don't mean the two
experimental space colonies they put up before they started building the big
ones?"

"Uh huh."
"Really? You were born in one of those? That's fantastic!" She frowned
as another thought occurred to her. "Say, that makes you something of a rare

animal, doesn't it? No offense, but I thought they didn't go in much for that
kind of thing that long ago. You must have been special or something."

Dyer laughed. "I was -- a special kind of accident. Pa was the Chief
Medical Officer on Gilbert, which meant he was up there for a long time at a
stretch, so it was normal for wives to go along too. But because of
regulations, when they found out that I was on the way, they couldn't ship
mother down again. Normally she'd never have got away with it, but being the
Chief M.O.'s wife... —-- Well, if Pa didn't say anything about it, there was no
reason for anybody else to think anything."

"You mean he let it go deliberately?" Laura sounded incredulous, but at
the same time delighted.

"He always said he didn't, but I don't see how he couldn't have known.
But if you knew him, you'd know it's him all over."

"He sounds the kind of guy that does his thing his way and to hell with
what you or I or the world thinks," Laura commented.

"You've about got it," Dyer nodded.

"It shows," Laura declared with a trace of satisfaction. "That's what
makes you so pigheaded. There -- now you've been shrunk. And I didn't even
have to go to Harvard to figure it out."

"I'm not pigheaded," Dyer protested. "I just happen to have firm
opinions on what my job's all about. I know what works and what doesn't if
you're trying to separate truth from garbage. That's what science is. I get
irritated when people insist on misinterpreting it."

"And you're also touchy," Laura told him sweetly. She drank from her
glass while Dyer calmed down again. "Anyway," she said, "It's the same thing."

"What is?"

"Being firm and being pigheaded," she replied.

"Of course it isn't. What are you talking about?"

"The form of the verb varies according to its subject," she said. "I am
firm; you are obstinate; he is pigheaded." Dyer collapsed back in his chair
and shook his head in capitulation. Laura leaned forward and patted him fondly
on the back of his hand. "You've forgotten I used to write scripts," she said,
laughing. "You see, I know what my Jjob's all about too."

CHAPTER EIGHT

The next morning Dyer and Richter met as arranged, boarded an autocab and
specified the Department of Communications and Information Management
Headquarters, Washington, D.C., as their destination. The cab navigated



Manhattan and was pipelined across to New Jersey along one of a battery of ten
monorails suspended in a single span four hundred feet above the Hudson. There
it turned south and merged with forty-nine other cabs to form a train which
accelerated as one unit into the New York-Washington tube, through which it
hurtled in vacuum and riding on magnetic suspension at speeds touching 800 mph
for most of the way. At the far end the train broke up to become independent
cabs once again, which dispersed into the Washington local system. Twenty
minutes after leaving New York, Dyer and Richter were in an elevator ascending
from the autocab terminal located below the CIM HQ building.

The meeting was chaired by Dr. Irwin Schroder, the U.S. Secretary for
CIM. Attendees included Fritz Muller, vice chairman of the Advisory Committee
on Information Technology to the Supreme Council of World Governments, which
managed jointly the global operation of TITAN as one of their functions. A
group of Muller's Committee advisers representing several national interests,
a selection of individuals from various academic and commercial institutions
and a small delegation from CIM completed the gathering.

Proceedings began with introductions and a resume of the incident at
Maskelyne. After that, Schroder took some time to summarize the main question
of concern that the meeting had been called to consider. If TITAN had
developed the ability to act independently to this degree after only one year,
what might it do later and what should be done about it? One choice, of
course, was to downgrade TITAN by de-HESPERing it; then it wouldn't be able to
do anything. Opposition to this move came mainly from the academics, who
favored the policy that Richter had already advocated privately to Dyer --
pushing ahead to replace HESPER with a perfected development of FISE as
quickly as possible. They pointed to the vast improvements in living standards
and general affluence that had been realized within the last fifty years and
attributed most of it to the effects of TITAN. Even this was just a beginning,
they declared, and would pale into insignificance compared to what the next
century held in store. It would be tragic if all that were to be thrown away
because of nothing more definite than a few what-ifs. To defend their case
they presented elaborate contrasts between the evolutionary processes
governing the growth of organic and inorganic systems, and argued that it was
ludicrous to suggest that a machine would parallel human motivations and
ambitions. In this they were echoing the orthodox line that Dyer had given his
visitors from Princeton two days before. They finished by reiterating
Richter's insistence that problems were nothing new in life and were there to
be solved not evaded. If problems did develop to an intolerable degree for
some reason, the option to pull the plug would always be there as a last
resort.

Dyer then summarized his progress with FISE and endorsed the view that
though a supercomplex the size of TITAN equipped with processors that were
superior to FISE, might well evolve behavior that would have to be classed as
intelligent, the supposition that it might come to think and feel like a human
being was too farfetched to be worth considering. A mumbled chorus of assent
from the academic fraternity greeted his words. By his side Richter began
breathing more easily.

At that point Schroder sat forward to sum up his interpretation of what
Dyer had said. "I take it then, Dr. Dyer, that you are adding your support to
the recommendation that we heard earlier. We should press ahead with FISE with
the aim of upgrading the net at the earliest opportunity. Whatever risks are
entailed by living with HESPER in the meantime would not justify the cost of
going backward to EARTHCOM."

"We've got 'em hooked," Richter whispered jubilantly. "They're coming
around."

"Yes and no, Mr. Chairman," Dyer responded. "FISE research has to be
pursued vigorously. There can be no question about that. But I think the



question of upgrading the net should be thought of as something that belongs
in the indefinite future...if we ever do it at all."

Mutterings of surprise broke out around the room. Richter brought his
hands up to cover his face.

"Don't say any more," he said from the corner of his mouth. "You'll blow
the whole damn thing. Just get 'em to give the okay on FISE now. We can leave
the arguing about it going into the net until some other time." But it was too
late; Schroder wanted to take the point further.

"I thought the problem with HESPER was that it's only half smart,"
Schroder said, looking surprised. "FISE would fix that and there's not likely
to be any problem of it trying to take over the world, why shouldn't we use
ite"

"I only agreed that it wouldn't think like a human being," Dyer replied.
"I didn't say it mightn't act like one."

Jan Van der Waarde from Cape Town University shook his head perplexedly.
"I don't understand. What is the difference? Why should it act like it doesn't
think?"

"The problem is that an intelligence that is totally alien but totally
rational could emulate certain types of human behavioral traits but for
completely different reasons," Dyer replied. "It could act in ways that we
would see amounting to rivalry with Man, but not for the same reasons as a
human would act that way. In fact the very concepts of rivalry and Man would
almost certainly mean nothing to it."

"You mean it could wind up setting itself against us without even
knowing it," Paul Fiemey, a technical adviser with CIM, looked dubious. "How
would it do that?"

"You'd agree that the things that would worry us would be if it ever
began to exhibit tendencies which in human terms we'd describe as anger,
resentment, aggression, feelings of superiority or any of that kind of thing,"
Dyer said.

"Okay," Fiemey agreed. "But I thought we'd all agreed that a machine
wouldn't feel things like that."

"You're right," Dyer said, nodding. "But when you say that a person
feels any of those things, how do you know? How do you know what he feels
inside his own head?" He gave them a few seconds to reflect on this and then
supplied his own answer. "Obviously you can't. All you can know is what you
see him do and hear him say -- in other words by his observable behavior. What
I'm saying is that different causes can result in identical effects. If some
other cause were to result in the kinds of behavior that go with the emotions
I've just listed, as far as we would be concerned there wouldn't be any
difference. If somebody comes at you with an axe it doesn't make any
difference if he's doing it because he hates your guts or because he's quite
rational but thinks you're a monster from Venus. The result's the same."

"I think maybe we got away from the point." The speaker was Emilio
Gerosa from Spain, one of Fritz Muller's contingent. "Isn't the problem with
HESPER that of incompetence, not all these other things? Why do we speak of
these other things, like the anger and so on?"

"FISE would solve the competence problem," Dyer assured them. "I don't
have any worries in that direction. I'm more worried that it might end up
being too competent." A few mystified glances were exchanged in parts of the
room.

"The emotional traits that we've mentioned, along with pretty well all
the rest, can be traced back to one root -- survival!" Dyer told them. "If an
enhanced TITAN ever evolved the motivational drive to preserve its own
existence, the very fact that it's a rational system would enable it to devise
very effective ways of going about it. Also, since it's an extremely powerful
learning machine that operates at computer speeds, once it started to do



something, it would do it very fast! If the machine interpreted agencies in
the universe around it as constituting real or imagined threats to its
existence, then the rational thing for it to do would be to experiment until
it identified measures that were effective in neutralizing those agencies."
Dyer shrugged. "If one of them turned out to be us or our vital interests, we
could have real problems."

Schroder leaned across to confer with Muller for a few seconds. Muller
nodded, then shook his head and gestured in Dyer's direction. Schroder looked
up again.

"Maybe I've missed the point," be said. "But I thought you agreed a
little while ago that a machine wouldn't possess a human survival drive
because it hadn't come from the same origins as humans. Now you seem to be
saying that it will. Could you clarify that, please."

"He is talking in circles," Van der Waarde muttered.

"And why should it feel threatened and act against us when it doesn't
share any of our survival-based emotions?" Frank Wescott, who was present to
represent CIT, challenged. Richter was by this time sitting back glumly,
resigned to hearing whatever Dyer was going to say.

"Because it wouldn't even know it was doing so," Dyer answered. "That
kind of question still presumes that it would think in human terms. I'm
talking about a totally rational entity that simply modifies its reactions to
an environment around it. It hasn't had the evolutionary conditioning that
we've had to understand the concept of rivalry or even that beings other than
itself exist. All it's aware of is itself and influences impinging on it that
are external to itself. Now do you see what I'm getting at? It wouldn't
consciously or deliberately take on Man as an opponent because in all
probability it would have no concept of Man per se."

"Very well, Dr. Dyer." Fritz Muller held up a hand. "We take your point.
But tell me, what kinds of circumstances do you envisage occurring that might
equate to a clash of interest between us and it? Let us not worry for now
about whether or not the two parties look upon the situation in the same way."

Dyer paused to consult the notes that he had prepared beforehand. The
CIM people and the advisers from the World Council committee were watching him
intently while the academics were looking unhappy and muttering among
themselves. Richter was glowering up at him over folded arms.

"Consider the following scenario," Dyer resumed. "The system has evolved
some compulsive trait that reflects the reasons for its having been built in
the first place -- a counterpart to the survival drive of organic systems. The

other day, somebody I was talking to suggested that it might become insatiably
curious, so let's take that as its overriding compulsion. It doesn't know why
it wants to be that way any more than we know why we want to survive. It's
just made that way. To discover more about the universe, it requires resources
-- energy, instruments, vehicles to carry the instruments to places, and, of
course, a large share of its own capacity. Moreover, the system finds that it
has access to vast amounts of such resources -- a whole world full of them. So
it follows its inclinations and begins diverting more of those resources
toward its own ends and away from the things that they were intended for. As
far as we were concerned, it would have manifested the feeling of
indifference. Our goals would cease to figure in its equations and we'd face
the prospect of being reduced to second-class citizens on our own planet."

"Only if we just sat there and allowed it to help itself," a professor
from Hamburg interjected. "I can't see that we would. Why should we?"

"Which brings us to a second scenario," Dyer carried on. "We take active
steps to deny it access to the resources it wants. The system retaliates in
kind by denying us the resources that we want, say by progressively shutting
down energy plants, grounding air traffic, blacking out cities...all kinds of
things." He raised his hands to stifle the objections that appeared written



across several faces. "Don't forget, I am not postulating that the system has
any concept of Man or sees its behavior in the same terms as we would. But
this is a powerful learning machine! All it knows is that certain events in
the environment around it are capable of obstructing its goals, and that
certain coordinated actions on its part have the effect of stopping those
events from happening. It's like a dog scratching. It just feels uncomfortable
and learns that doing certain things makes it feel better. The dog doesn't
have to be an entomologist or know that it's fleas that are causing the
discomfort."

"But how could it possibly know that cutting off power to cities or
anything like that would help?" Gary Corbertson, Director of Software
Engineering from Datatrex Corporation, shook his head in disbelief. "I thought
you said it wouldn't know anything about people. How could it figure out how
to blackmail them if it didn't even know about them? That doesn't make sense."

"It wouldn't have to figure out why it worked," Dyer replied. "All it
would need to know is that it did. Suppose it decided that it wanted a Jupiter
probe all to itself, but we tried to take the probe away and it responded by
shutting down cities at the rate of ten per night. Suppose also that we knew
why it was doing it. What do you think we'd do?" He nodded slowly around the
room. "It'd get its Jupiter probe pretty soon, wouldn't it?"

"Mmm...I think I see the point," Schroder said slowly. "All a baby has
to know about the world is that when it screams loud enough it gets what it
wants."

"Good analogy," Dyer agreed. "I'm not suggesting the system would do
anything as sophisticated as that to start with, but like a baby it would
experiment, observe, connect and hypothesize. Pretty soon it would have a fair
grasp of what actions resulted in what effects.

"And now take our supposition one step further," he went on. "What if
the coordinated actions that it learned amounted not merely to blackmail but
to overt aggression? As far as the machine's concerned there'd be no

difference -- certain actions simply makes the discomfort go away or the
comfort increase. That's where the fact that it doesn't possess any human
values or concepts at all becomes really worrying. Another scenario -- it

discovers that it gets far faster and more positive results when it doesn't
stop at threats; it carries them out. Now it's exhibiting open hostility as
far as we're concerned, but it doesn't know it.

"So, without invoking any human attributes at all, we've Jjust taken it
through the whole spectrum from indifference to hostility -- a perfectly
plausible simulation of behavior that we thought we wouldn't have to worry
about because it couldn't evolve (he emotions that normally accompany it. But
now we see that it wouldn't have to evolve any such emotions."

As Dyer sat down, Richter, now looking less disgruntled, leaned toward
him.

"Christ, Ray," he said over the hubbub of voices that broke out on every
side. "Is FISE really capable of going all the way to that extent?"

"Not one of them in a lab," Dyer told him. "But what happens when you
connect thousands of them up together? Would you want to put money on it?"
Richter sat back, shaking his head slowly and frowning to himself. The meeting
subsided to silence again as Campbell Roberts, Muller's representative from
Australia/New Zealand began to speak.

"I still think we're exaggerating the whole thing," he declared loudly.
"So there are risks. Nobody ever said there weren't. All through history men
have taken risks where the benefits they stood to gain justified them. But as
we said earlier on, if the system starts doing things we don't like, we can
always pull the plug on it. If we have to, we can always take the bloody thing
to bits again. Why in hell's name are we getting so hung up about some lousy
machine developing a mind of its own? We've got minds too, dammit, and we've



been around a lot longer. If it wants to play survival games I reckon we could
teach it a thing or two. I say put FISE in and make damn sure it never forgets
who's boss. Homo sapiens have had plenty of practice at that!"

"Maybe it won't let you pull the plug," Fiemey pointed out.

"That's bloody ridiculous!"

"I'm not so sure it is," Muller commented. "Even now TITAN controls its
own power sources and "the manufacture of most of its own parts. If current
forecasts are anything to go by, it will soon control everything related to
its own perpetuation -- from surveying sources of raw material to installing
extensions to itself and carrying out one-hundred-percent self-repair. On top
of that it controls other machinery of every description. It might not reach
the point of becoming incapable of being switched off, but it could
conceivably make the job of switching it off an extremely difficult and
possibly costly undertaking."

"But why should it want to do that in the first place if it doesn't have
a survival instinct?" Roberts objected.

"What have you got to say to that, Dr. Dyer?" Schroder invited.

"The same thing applies as before," Dyer said without hesitation. "If
the system evolved some overriding purpose that its programming compelled it
to strive to achieve, it wouldn't take it long to figure out that its own
continued existence was an essential prerequisite to being sure of achieving
it. Its own observations would tell it that its existence could not be
guaranteed as things stood, so its immediate response would be to experiment
in order to find out what it could do to remedy the situation. The rest
follows logically from there. In other words, here we have a mechanism via
which something tantamount to a survival instinct could emerge without the
need for any survival-dominated origins at all. And as I said before, once
you've got a survival instinct established, all the emotions that go with it
will follow in the course of time."

Dyer paused to allow his words time to sink in and then summarized his
view on the things that had been said.

"If the system started to exhibit any of the traits we've been talking
about, that in itself wouldn't add up to an insurmountable problem because, as
Campbell says, we can always pull the plug. As long as that's true, the
benefits outweigh the risks; and if that was all there were to it, my vote
would be to upgrade the net. But that isn't all there is to it. If the system
were to evolve a survival drive, logically we would expect it to attempt
making itself an unpullable plug. Even that, in itself, wouldn't be a problem
if it didn't succeed. After all, it wouldn't matter much what the system
wanted as long as it was incapable of doing much about it. If we could
guarantee that, I'd still say upgrade the net. But we can't.

"It all boils down to two questions. One: Could the system evolve a
survival instinct? Two: If it did, what could it do about it? The second is
really the key. Until we can find some way of answering that with confidence,
I can't see our way clear to taking things further."

A long silence followed Dyer's words. Then Schroder took up the debate.

"I'm inclined to agree that we can't recommend putting FISE into the net
at this stage. As to the question of continuing with FISE research, that's a
funding issue that doesn't concern this meeting. But something else bothers
me. Everything that has been said this morning has assumed that we've been
talking about a supercomplex that includes FISE machines. But the business at
Maskelyne happened with the system as it is now. Even with just HESPER, TITAN
showed itself to be capable of integrating its activities to a degree that
nobody thought possible." He gestured vaguely toward the door. "Out there is a
world that's being run by a super-complex of HESPERs. What guarantee do we
have that the kinds of behavior you've described can't happen even today with
the system we've got?"



Dyer had been expecting the question. He held Schroder's eye and replied
simply. "None."

Schroder considered the answer for a long time. At last he sighed and
stretched his arms forward across the table in front of him.

"The objective of the meeting was to agree what to do about HESPER," he
reminded them all. "We have three choices: Allow TITAN to grow further, freeze
it where it is now, or downgrade it by taking HESPER out. We can't allow it to
grow further until we have some way of obtaining guaranteed answers to Dr.
Dyer's two key questions. If we leave it as it is, we risk a repetition of the
Maskelyne kind of accident but maybe on a catastrophic scale, which would
clearly be totally unacceptable to the people who elected the governments that
we serve. Therefore, as I see it, the only choice open to us is the third.
Does anybody here disagree?"

"Except you're only going to have to cross the bridge sometime later
anyway," Richter threw in. "It doesn't matter what kind of machines you
develop in labs after you downgrade the net, the only way you'll ever know how
a planetwide complex of them will perform is by building it. In the end you'd
still wind up in the same position."

"But we don't know what's on the other side of this particular bridge,"
Schroder pointed out. "It may lead to somewhere we don't want to go, and if it
does it will only be one-way. The key question is: Could the system make
itself invulnerable? The only way we could answer that for certain would be if
it did. That is obviously unacceptable because once it had reached that point
it could do anything it pleased afterward As Dr. Dyer says, we can't proceed
further until we know the answer. On the other hand, the only way we can --
find the answer is by getting there. It's a vicious circle. The only
alternative is not to try getting there at all but stay where we are. But the
present position is unstable because of HESPER and Maskelyne, so the only way
open is back."

"So civilization levels out on a plateau," Richter objected. "And from
that line of argument there's no way past it. What happens when we find we
need something heftier than TITAN?"

"Let's try some positive thinking," Fritz Muller suggested. "Everybody
is saying we can't go further because we don't know the answers to Dr. Dyer's
two questions. That's negative. Let us say instead that we could go further if
we knew the answers. Positive."

"I like it," Richter said immediately. He looked at Schroder. "That's
what you should put in your recommendation! Recommend to CIM and to the World
Council that we do something to get some answers instead of backing off."

The meeting concurred and Schroder duly entered the point in his notes.

"Exactly what are we recommending them to do?" he inquired, looking up
at Richter as he finished writing. Richter hadn't really thought about it He
blinked, frowned to himself, rubbed the tip of his nose, and at last looked
back at Schroder.

"I don't know," he confessed simply.

Schroder shifted his eyes inquiringly toward Dyer.

"I don't know," Dyer told him.

The meeting went on to examine the problem from a dozen different
angles, but at the end of the session it was obvious that nobody else knew
either.

CHAPTER NINE
"Vince talked to Schroder sometime this morning about it," Richter said from

the screen in Dyer's office. "The bean counters at CIM are still grumbling but
it sounds as if your point yesterday about postponing any upgrade to the net



and discontinuing the FISE project being two separate issues was well taken.
It's still in the balance, but Schroder seemed to be starting to bend your
way. I thought you'd like to know."

"Thanks," Dyer acknowledged. "Did Vince have any idea how long it might
take before we know for sure?" Richter shook his head and showed his hands in
front of him on the screen. "How about this chance you mentioned of Vince
maybe putting internal funding into FISE?" Dyer asked. "Any more on that?"
Richter shrugged and shook his head again.

"We didn't go into that."

Dyer made a face and nodded resignedly. He was naturally anxious to see
the FISE project saved from the axe, especially after the amount of work that
he and his team had put into it and following the encouraging developments
that had taken place that week, but at a more personal level there was more at
stake. HESPER had been his contribution to making the world a generally better
place; to him, the continuing national and international support for the FISE
project symbolized the world's acceptance and approval of both him and his
work. Withdrawal from HESPER and abandonment of FISE would be tantamount to a
vote of no confidence and the implications bothered him more than he was
prepared to admit even to himself.

"So we'll just have to wait and see what next week brings," be said.
"Unless somebody can come up with some answers to those questions, there's not
a lot we can do. Had any more thoughts about it, Ted? Did you get a chance to
talk to Sigmund about it?"

"No," Richter replied. "I've been thinking about it but it just keeps
going around the same circle. Sigmund's not in today." Of course. Dyer thought
to himself. It was Friday -- another yachting weekend. "Anvhow," Richter went
on, "as you say, we haven't got much choice but to leave it at that for the
time being. I'll keep you posted if anything happens. Okay?"

"Okay Ted, I'd appreciate it," Dyer said. "See you around."

"See vya, Ray."

Dyer cut off the screen and remained staring at it for a long time. The
meeting in Washington had debated the issue into the evening and he had talked
to Richter about nothing else on the way back to New York afterward, but
always they had come back to the same impasse. If TITAN ever developed the
equivalent of a survival drive, what could it do about it? The only way
anybody would know would be when it happened. The risks implied by that would
be totally out of the question. There had to be another way of getting the
answers they needed.

At length he sighed, shook his head and leaned back in his chair. As he
did so he noticed the wad of equipment maintenance approval forms that he had
finished signing just as Richter called. He scooped them up and walked out of
the office to give them to Betty, at the same time wondering to himself why it
was that in an age when everything from tax returns to personal letters had
become electronic, things as mundane as interdepartmental formalities still
required pieces of paper in triplicate.

"These are okay," he said as he dropped the forms on Betty's desk.
"Signed, sealed, stamped and approved. You can get rid of 'em."

"Thanks," Betty said. "Oh. Frank Wescott called from CIT while you were

talking to Ted. He just left a message..." She checked a note pad by her
elbow. "It said, 'How do you deal with a time bomb that's wired to a doomsday
machine?'" Betty looked up curiously. "He said you'd know what it meant."

"It's okay," Dyer replied, smiling. "Just something we talked about in
Washington yesterday." Betty shook her head and looked nonplused.

"Fancy that. I always wondered what you people talked about all day at
those meetings. Now I know. Isn't it nice to know there are people in the
world who worry about the time bombs and the doomsday machines for us there --
that's one more thing I won't have to lose any more sleep wondering about."



"Glad to hear it," Dyer told her. "Life would sure be dull without
them."

At that moment Ron's voice rose from behind the partitions that
separated them from the lab area.

"Hell, I keep tellin' ya, it's obvious! We go after them with the
tanks'"

"No, shut up a second, Ron," Chris voice replied. "I don't like it.
There's something funny about -- "

"But they're wide open in the center there. If we go in fast we'll bust
'em wide -- "

"Shut up, Ron!"

"But I'm tellin' ya we've got 'em licked'"

"And I'm saying it's a trap. They want us to go after them in the
center. It was only a token fight and they're pulling out too fast."

"Sounds as i1f they're fighting World War II again," Dyer grinned. Betty
raised her hands and shrugged. Dyer strolled through to the lab to see what
was going on.

It was as he expected. The image in the holo-tank was a miniature 3-D
landscape made up of wooded hills, tracts of bare, rolling plain, rivers and
forests, complete with towns, roads and bridges. Formations of mixed squares,
circles, triangles and other symbols glowed superimposed on the terrain to
divide it roughly into two halves, one dominated by red and the other by blue,
although in places the two became intermixed and disordered, giving the whole
thing the appearance of something like a general's battle map. Ron was sitting
at the console and looking impatient while Chris stood peering thoughtfully
down into the top of the tank.

"What is it?" Dyer inquired as he drew up alongside Chris and began
examining the situation.

"Battle of Kursk, 1943," Chris replied absently. "Germans and Russians.
We're the reds...Zukhov."

"Who's on the other end?" Dyer asked.

"Mike and Dave at Cornell," Chris told him without looking up. "I think
they're trying to pull a fast one here. The sods have done it before."

The battle-simulation games available from the network library were
Chris and Ron's latest craze. Domestic holo-tanks to replace conventional
flat-screen displays were expensive and one of Ron's first improvements on the
FISE display had been to build an interface to hook it into the net.

"They've just broken off from a punch-up with tanks in the middle there
by the river," Chris said, gesturing vaguely. "Now they're pulling back and
Ron wants to go after them. I think it's fishy."

"How come?" Dyer asked.

"Doesn't feel right," Chris said. "I reckon they've got something hidden
up behind that ridge that's waiting to cut us off if we cross the river." Dyer
surveyed the scene for a few seconds and then nodded slowly. There was a long,
shallow ridge overlooking the approach to the river crossing and the ground
behind the ridge was out of the direct line-of-sight from any of the red
symbols as positioned. The displays presented to the two playing teams would
not be identical; with the opposing forces deployed as shown, only the enemy
"generals" and the computers that functioned as umpire would know whether or
not the ridge concealed additional hostile units.

"You need an observation post up on top of the ridge," Dyer commented.
"Send a patrol up there."

"That's what I was thinking," Chris murmured.

"It'll take all day," Ron protested. "Why don't we risk it and to hell
with it? If anything does come over that ridge we've got three artillery
batteries back there behind the town that can take care of it until we bring
up some more tanks."



"They're only 45-millimeter," Chris pointed out. "Too far back. Try a
couple of ranging shots at the ridge and I bet they won't reach. The 203s over
the hills there would have covered it but they've just been hit by air strikes

and won't be in action again for a while..." He paused and rubbed his chin.
"Now that is interesting. Why did they have to go at the 203s now of all
times? See -- it all adds up. They don't want us covering that ridge." Ron

grumbled beneath his breath and bent his head to conduct a brief dialogue via
touchpad with one of the console's screens.

"Okay, you're right," he declared irascibly. "The shots fell short and
the latest data says the 203s will be out for another five turns. So what do
you want to do?"

"What Ray says," Chris replied. "Send an infantry platoon up the ridge,
dig the tanks in where they are and move another two brigades up behind that
village on the left to cover. Then, if any rubbish does come over the top, we
can act as if we have been surprised and retreat back toward the village. If
they come after us, we'll lead them right into the 45s. The way their shells
have been falling makes me think they don't know that the 45s are there yet.
Then we'll catch them at their own game."

Ron frowned at the display for a while and considered the suggestion.

"Okay," he said simply at last, and began tapping commands into the
console panel.

Dyer watched as small groups of red symbols began moving toward their
new positions. Then Ron transferred his attention to the other areas of the
display and continued with the development of tactics in other places which he
had already evidently agreed upon with Chris. Leaving Ron to his task, Dyer
turned his head toward Chris.

"You've wrapped Hector up early today, eh? Have a busy day yesterday?"

"We were at it until gone ten," Chris told him. "Those mods you put into
the B7 tree -- what did you do to it? Hector was going nuts."

"I was trying to improve his generalizing abilities," Dyer replied. He
caught the expression on Chris's face and grinned. "Why, didn't it work?"

"Work!" Chris pulled back the corners of his mouth into a grimace. "I'll
say it worked. In fact it worked too well. He's been overgeneralizing."
"How?"

"Now that FISE has realized that Brutus has got some of the same basic
attributes as Hector, he thinks he's supposed to make Brutus do all the things
that Hector does. He can't tell the difference...thinks he's Brutus as well as
Hector. The problem is he can't manipulate Brutus the same way so he keeps
making Hector chase him around all the time. Tries to make him sit in chairs
and eat off the table and all sorts of idiotic things like that, but PROPS
won't cooperate. Either FISE or Ron was about to have a breakdown so we packed
it in for the day."

Dyer started to laugh. Ron pushed himself back from the console and
looked up.

"The patrol's on its way up," he announced. "They're grouping panzers
out there on the right for what could be an attack so I'm moving up a reserve
division from the rear to that sector. I've pulled our line there back to the
lake to close the flank so we should be okay. Now let's wait and see what they
do." The display became inanimate while Mike and Dave at Cornell considered
their next moves.

"There was something I wanted to ask you both," Dyer said, changing the
subject. "I was talking to Ted Richter on the tube coming back from Washington
yesterday." Chris and Ron looked at him curiously. "Remember what those people
from Princeton were talking about when they were here on Tuesday...about TITAN
deciding to go its own way and do its own thing. I know I said I couldn't see
it ever happening and all that, but just suppose that it could. What could we
do to make sure that we knew about it before it had time to go too far? I'm



interested in new ideas." The other two stared at him in an odd sort of way
and then at each other. Chris immediately went into introspection mode and
began examining the question for cryptic meanings. Ron rubbed his beard and
continued to look at Dyer curiously.

"You been having nightmares or something?" he asked.

"No. Just looking for some original thinking," Dyer answered.

"I don't see the problem," Ron said with a shrug. "Why do we have to
know about it in advance? It's just like any other machine -- you give it a
try and hope for the best. If it starts screwing around you pull the plug.
Where's the big problem?"

"Mmm..." Chris was staring absently through the side of the holo-tank.
"Suppose it gets to the point where it won't let you pull the plug," he said
in a faraway voice.

"That's what I was getting at," Dyer nodded.

"Oh, I see. The unpullable-plug argument," Ron said. "The only way I can
see, 1f somebody was really worried about it, would be to pre-empt it. Power
the net through manually controlled switching stations that are isolated from
the distribution grid. That way you'd always have a plug that the system's got
no access to."

"Too messy." Dyer shook his head. "You'd have to rewire the whole planet
and it'd cost a bomb. Think of something else."

That issue had been debated ad nauseam at Washington and rejected or
relegated to the category of last resort for a whole list of reasons of that
kind. Dyer didn't mention the other reason that ruled out an approach of that
type. A decision to go ahead with a program of precautionary engineering on a
scale that vast would equate to a public admission of a real danger that the
world could go out of control; the alarm that would undoubtedly follow ruled
it out. It would be like passing legislation that required surgeons to
administer last rites along with anesthetics.

Similar considerations ruled out putting remote-triggered destructive
devices into the primary node centers of the net, devices to cut the trunk
data links, reconfiguring the net into segments that could be easily isolated
and other such possibilities that had been discussed at the meeting. In every
case too many people would have to know what was going on and why. Sooner or
later the media would find out about it and once that happened the dust
wouldn't settle for years.

"What you need is a supersimulator," Chris said at last. He gestured
toward the miniature landscape inside the holo-tank. "Something like that but
big enough to simulate the whole world. Then you'd need a super-computer
connected to it, large enough to run the whole TITAN system. Give it the
equivalent of a couple of centuries of accelerated evolution, and if it
doesn't do anything nasty with that world plug the real one in. Simple." He
kept his face absolutely serious, which usually meant that he'd given up
looking for a serious comment to offer. The suggestion was, of course,
ridiculous. There was no computer even remotely conceivable with the capacity
to simulate the billions of operations being performed every nanosecond, day
and night, throughout the TITAN complex. In terms of representing the real
thing, Hector's simple world came about as close as would a child's sketch of
a pinwheel to conveying the molecular structure of the Milky Way Galaxy. The
question of simulation had also been examined in Washington but dismissed as
being totally impractical.

"Why wait for it to go its own way anyhow?" Ron asked. "Why not plant
some instincts in it to start with that will make it want to do the kinds of
things you're happy with...like Kim's doing? Why be passive about it?"

"What kind of instincts?" Dyer inquired, although he thought he already
knew the answer.

"Tell it that it has to love people," Ron said.



"What if it doesn't know what people are?"

"Tell it."

"How?"

"Hell, if it was as obvious as that we'd be out of a job," Ron said
defiantly. "H FISE thinks he's Hector, why can't a super-FISE think it's
people?"

"Oh come off it, Ron," Chris chipped in. "It's not as simple as that and
you know it. FISE can associate with Hector because Hector is really only a
load of program code running inside FISE. The visuals are just by-products for
our benefit. How are you suggesting we turn the whole population into program
code?"

"If super-FISE associated with anything, it'd associate with something
running inside itself," Dyer added, elaborating the point further. "And people
are outside, not inside."

"So even if you did give it some instincts regarding people, it'd be
just as likely to evolve new ones of its own that overrode them," Chris
pointed out.

"So it goes its own way," Dyer completed. "Which brings us back to my
original question. If it was going to do that, how would you find out about
it, before it did it?"

Ron scowled and stared into the display, which had suddenly become
active again. He propped his chin on his fist and glared over the top of the
console housing.

"Ray, why do you always have to come up with things like this just
before weekends? That neat idea you had for a new default-weighting algorithm
cost me all of last Sunday and half of Saturday. I'm not even gonna think
about this until we come back next week." With that he returned himself fully
to Kursk, 1943, swiftly assessed the latest developments and began hammering
in a sequence of responses.

"Our patrol's getting near the top of the ridge," Chris observed
casually. "Are you in a mood for taking bets, Ron?" Then he became more
thoughtful once more and looked back at Dyer. "Why are you taking the
pessimistic view anyway. Chief? Why does TITAN have to go the wrong way? It
might go the other way. Suppose a mob of mean green things in UFOs decided to
move in to stay one day. We could end up finding that TITAN was the best
insurance we ever bought...It could rum out to be a bloody good general. As
far as I can see, the whole thing could just as easily turn out to be for the
better as for the worse."

While Dyer thought the proposition over, the small red square reached
the crest of the ridge. Immediately a mass of tightly clustered blue symbols
appeared on the previously empty stretch of terrain beyond.

"Bloody hell!"™ Chris exclaimed. "What did I tell you! They've got a
whole army there! We need a new fire plan -- fast!" Ron went frantically to
work on the console. Chris studied the position for a few more seconds and
changed the subject back again without looking up. "It's fifty-fifty, isn't
it, Ray?" he said.

"Probably," Dyer agreed. "But the stakes are a lot higher than when
you're betting on what's over the ridge, aren't they." He paused. Chris caught
the tone of his voice and looked up curiously. "Look at it this way," Dyer
suggested. "You've got a house full of young kids and somebody's just given
them a one-month-old animal from some other planet as a pet. Right now it's
cute and cuddly but nobody knows what it's going to grow up into. And since
you don't know anything about it, it might grow up overnight for all you know.
Now...it's a fifty-fifty risk, but would you be prepared to take it?"

Chris pondered on the problem for a long time.

"There's only one safe way," he said eventually. "You have to take it
out of the house and let it grow up somewhere else...in a zoo maybe." He



shrugged. "It's the only way you can avoid having to take the risk."

"Oh, I forgot to tell you," Dyer said. "There isn't any zoo. Your family
lives on a tiny island in the middle of the ocean. That's all there is. There
isn't anywhere else to take it."

"Then you have to get rid of it. There's no other way."

"Not so easy. The kids wouldn't stand for that."

Chris gave a long sigh and shook his head slowly.

"In that case, if you want to be sure they'll be okay, you'd better make
damn sure you teach them how to look after themselves before it grows up," he
offered. "Just in case it comes to the worst..."

CHAPTER TEN

Dyer hoisted his feet up onto the couch and relaxed with one arm draped
loosely along the backrest. The sun lay dying on the shore across the river
from Irvington, spilling its lifeblood into the rippling water and throwing a
soft orange glow up onto the walls of his apartment. Surely nothing could more
aptly express the ending of an eventful day than a sunset, he thought to
himself. This was the time to sift through the litter left along the trail of
another day's living for things worth filing permanently under Accumulated
Experience. After a night of unconscious data reduction, the sharp detail
would be gone forever. Chris had made one of his profound observations about
sunsets once. What was it? He smiled faintly to himself as he remembered:
"Pronounced atmospheric scattering of shorter wavelengths, resulting in
selective transmission below 650 nanometers with progressively reducing solar
elevation, produces a tendency toward irrational euphoria among primitive
herders of domesticated ovines."

Sharon came out of the kitchen carrying a couple of glasses and swaying
her body to the music drifting out from the speakers concealed in the walls.
She crossed the room, pushed a beer into Dyer's hand and oscillated away again
toward the window.

"I really can't understand why you'd rather stay in," she exuberated
over her shoulder. "On an evening like this?...And it's Friday. The whole
city's out there waiting to be 1lit up. Why d'you want to stay here?"

"Aw, I've seen enough of the goddam city." Dyer stretched himself back
luxuriously and sipped his drink. "Why don't we relax for once. How about a
really nice meal, cooked in for once, open a few bottles, turn on some nice
music..."

"Then what?" Sharon asked suspiciously.

"Then nothing. Just enjoy it." He downed half of his beer in a long
smooth gulp and wiped his moustache with the side of his finger. "We could
have a philosophic discussion about cabbages, kings and the meaning of the
universe."

"Philosophy always turns out to be a fancy word for something shorter."
Sharon twirled between the couch and the window, at the same time throwing out
an arm to wave vaguely in the direction of the door leading to the bedroom.
"Tonight I feel like being friendly."

"So, what could be friendlier?"

"I mean friendly to everybody...people. I feel like being with people.
How about going back into town and trying the Cat's Whisker or the Marquis --
someplace we can dance. It's Sue's sister's birthday today. There'll be a good
crowd in the Marquis tonight. I told them we'd most likely show up."

Dyer frowned at the bubbles streaming up through his beer. That crowd --
the fun people -- walking examples of what survived when minds became victims
of infant mortality. He didn't think he could stand that. The problem with
women like Sharon who had been told that they looked like Venus was that they



sometimes developed an addiction to pedestals. The picture of himself as an
incidental accessory to satisfying Sharon's need for public admiration caused
his expression to darken.

"If philosophy's out, so is tribal anthropology," he said. "How about a
compromise? I'll take you out to dinner."

Sharon pouted. "But I'm not in the mood for a quiet cozy evening for
two," she insisted. "I need some fun said. "How about a compromise? I'll take
you out to the party." As she spoke her voice rose and fell with an
exaggerated slur, as if she were already delirious, but beneath it her tone
was an ultimatum. If he didn't agree to enjoying a lousy evening he'd end up
having a lousy evening instead. Dammit! He wasn't going along with it. The
tightening of his mouth telegraphed his mood across the room.

"Uh, uh," Sharon said. "I can feel black clouds looming somewhere around
here." Her gaiety evaporated while she waited a few seconds for a response.
She sipped her drink and stared expectantly over her glass at Dyer's sprawled
and seemingly unhearing form. "Anyhow," she went on, "let's put it this way.
I'm going. You can decide whatever you want." No visible reaction. "Well,
don't just lie there swigging booze like Julius Caesar or somebody. Say
something. Are you coming or not?"

"This organization does not negotiate to terrorist demands," Dyer
informed her, keeping his eyes fixed on the ceiling.

"What are you talking about? Who's terrorizing anybody? I Jjust said what
I'm doing, that's all,"

"Blackmail then," Dyer told her with a sigh.

"I don't understand," she answered. Even as she said it, the insinuation
that she was being slow on the uptake about something irked her further. She
countered instinctively. "Well, if that means you're opting out, that's okay
by me. Bill and Lee will be there for sure. They're always good fun to have
around."

"Screw all of you! I've had it!" Before he realized what he was doing,
Dyer jumped up off the couch and stormed through into the kitchen. He tore the
top off another beer, refilled his glass, and swallowed enough to empty the
can, which he hurled into the waste-disposal hatch. Implied blackmail,
probably unwitting, was one thing; overt threats was another. Why did people
who had to have everything spelled out in three-letter words infuriate him so
much? The damn woman was about as perceptive as a stampeding rhino.

He took another long draught while he brought his feelings under control
again. He didn't give a damn about Bill and Lee, or anybody else for that
matter, but the remark had been typically tactless and totally pointless; that
was what had incensed him. This was the time to see the whole thing through
once and for all, he decided. He composed himself, thought about how he was
going to broach it, and tried to anticipate the probable reaction. Tears? He'd
be flattering himself if he thought that. The yelling-and-screaming routine?
Might cost a few bits of china but he could handle that okay. The icy walkout
with head held high? Oh well, it wouldn't be the first time.

The problem was solved for him by the words that blasted in suddenly
from beyond the doorway. "I'm not as dumb as you seem to think I am. The real
problem is you think you're too goddam smart! You've had it? That's okay by me
too!" An instant later the slam of the outer door echoed through the
apartment.

Dyer emerged from the kitchen, still drinking casually from his glass,
and looked around him in surprise. Christ, was that all there was going to be
to it? He felt mildly insulted. So, after all his thought and gentlemanly
concern, he wasn't worth even a few heartfelt insults and choice obscenities,
eh? Shaking his head sadly at the fickleness of human nature, he moved over to
the room's wall panel, killed the incessant pounding rhythm that Sharon had
selected and replaced it with the Brahms violin concerto. A sense of airy



lightness gradually permeated his being. Humming softly to the music, he
poured himself a large brandy, lit a cigar and strolled over by the window to
watch the sun dissolving away into the Hudson.

An hour or more later, after he had keyed his orders for the weekend
shopping into the viscreen touchboard and primed the apartment's computer to
handle his intended schedule, he called Laura. He didn't really know why he
was calling although he had thought of a number of excuses, managing to
convince himself finally that he wanted somebody stimulating to talk to.
Anyvhow, it didn't make any difference; her number returned a brief message
advising that she would be out of town until Monday morning.

He rose early on Saturday and caught a cab into the city to spend the
morning at the Lexington Uncomme College just north of Central Park, which he
usually frequented once or twice a week. Uncomme -- Unified Combat Method --
was a technique that combined aspects of karate, the atemi waza branch of judo
and a number of other martial arts including military unarmed combat into a
fearsomely effective technique well suited to the Western physique and
cultural conditioning. It had been developed by the armed forces of the U.S.
and Western Europe toward the end of the previous century and had gone on to
attract a large following of enthusiasts among the general public of all
nations. Dyer had been introduced to Uncomme when he was in his late teens and
studying psychology and neurosciences as an undergraduate student at the
University of California. He had found it to be one of the few sporting
activities that appealed to him, persevered at it, become quite proficient by
rising over the years to the third master grade (ninth was the highest that
had ever been awarded to anybody) and had kept in regular practice ever since.

After three strenuous hours and a hot shower, all of the week's tensions
had been flushed away down the drain along with the water and he went upstairs
to the members' bar to enjoy a couple of well-earned beers. There he met Chuck
and Tom, two of the other regulars at the Lexington who were also rounding off
a hard morning. Chuck's wife was in Mexico, Tom was single, and neither of
them had any particular plans for the rest of the day and so, a little over an
hour later, the three of them found themselves eating a burger lunch while
they debated what to do next.

Tom divided his life between working as a musician and an aeromechanic.
He played moog and guitar in various clubs around the city, classical cello
when he was in a different frame of mind, and modified production domestic
aircars to racing specifications when he wanted to change from both. He ran
the latter business in a workshop that he owned in Newark, he told them, but
the premises were getting to be somewhat cramped for the amount of business
that he was attracting. Apparently a firm in Queens was expanding and moving
out to Connecticut, and the place that they were about to vacate sounded
ideal. In fact Tom had been thinking about going over and taking a look at it
later that day; how would Dyer and Chuck like to tag along? The vote was
unanimous and that took care of the afternoon.

By early evening they were back on the Manhattan side of the river and
heading for the bar that Chuck co-owned with a cousin, near Rockefeller
Center. Chuck had spent a lot of his life as a mining engineer and had
returned from Nepal only six months previously. He had taken the partnership
in the bar to give himself a break for a year or two while he waited for
chance, luck or inspiration to decide where he would go next His pet thought
at the moment was to apply to ISA for a post at one of the lunar extraction
plants.

By midnight the place was filled to capacity, the small dance floor was
overflowing and the three of them had been joined by a party of Chuck's
friends at a table in one of the quieter corners. Tom had latched onto a
blonde who had appeared a couple of hours before with another girl, and was



engaged in an earnest private conversation which showed every sign of having
much to do with preparing the way for her eventual decline and fall. Chuck was
supplying recipes for Indian curries to a man who managed a nearby restaurant
while Dyer had gotten into a conversation with somebody called Pete, who
turned out to be a communications officer from ISA. The subject of Dyer's
birthplace came up and very soon the conversation had turned to space matters.

"I was just turned twenty when I went up for the first time," Pete said
in answer to one of Dyer's questions. "Must have been almost exactly ten years
ago. It was on the P2Q Project. Ever hear of that?"

"P2Q?" Dyer frowned at his drink while he swirled it back and forth in
his glass. He'd heard something about that, he was sure. "Wasn't it some kind
of controversial research thing?" he said slowly. "Ah yes...wait a minute.
Something to do with viruses, wasn't i1it?" Pete nodded.

"The aim was to manufacture a virus strain that would attack cancer
cells selectively. The problem was that it only had to come out a little bit
wrong and you'd wind up with something really lethal. If it wasn't selective
enough for some reason and it got out..." Pete shrugged and allowed Dyer to
complete the rest for himself. He took a swallow of his drink and went on,
"Anyhow there was a big fight about it that went on for years. What it boiled
down to was that nobody could guarantee a failproof way of making sure it
could never get out into the atmosphere with a lot of worst-case 'what-
if?'s...not one that would keep everybody happy anyway. So the whole thing was
vetoed...until somebody had the bright idea of doing it away from Earth
completely —-- right outside the atmosphere. So they shipped the scientists and
all the equipment up to a purpose-built satellite and did it all there. That
was what P20 was. In fact the satellite is still there but it's running
different projects these days...I don't know what they call it now. I think
it's just got some general name...Isolab or something like that."

A tiny bomb exploded somewhere in the back of Dyer's mind as he
listened. There was something important in what Pete had just said...something
that was shrieking to make itself heard through the pounding music coming from
the dance floor and the hubbub of voices around the table. He tried, but his
brain was too heavy with alcoholic glue to rise to the task of unscrambling
the message. And then another party of Chuck's friends descended upon the
table and swept the thought all away.

Sunday was already into the afternoon when he eventually hauled himself
out of bed and began thinking about doing something to rejoin the human race.
After breakfast he went upstairs to the rooftop pool and garden, fell asleep
in the sun and returned three hours later to find a message in his mail file
from his neighbors Jack and Sheila inviting him to come over for dinner and
make up a foursome for bridge.

It was getting onto midnight when he got back. As he showered and got
ready for bed, his mind began turning once again to the things that would be
awaiting him at CUNY the following morning. He fell asleep thinking about
TITAN and FISE, about Chris's remark that what they needed was a simulated
world to try it all out on, and about the impossible complexity of the
existing global system. If only there were some way of setting up a world that
was more representative of the real thing than Hector's, but without the
horrendous" complications of a whole planet...Something like an isolated
subset of Earth itself that could be allowed to evolve without the risk of
unforeseen developments interacting with the real system upon which Earth
depended totally...A test-tube microworld...

The pieces fell together somewhere around four o'clock in the morning.
He was suddenly wide awake with Pete's words about P2Q ringing in his mind.
"...what it boiled down to was that nobody could guarantee a failproof way of
making sure it could never get out...until somebody had the bright idea of



doing it away from Earth completely..."

The solution was so obvious!

He sat up, suddenly excited, cleared the last shreds of sleep from his
head and went through it again slowly. He could see no hitches in it. He'd
never get back to sleep now, he knew, so he got up, dressed, put on a pot of
coffee and spent a restless hour pacing back and forth waiting for the sun to
come up. He was in his office by seven o'clock. By nine he was calling
Hoestler's number every five minutes and cursing everything to do with yachts,
most especially long yachting weekends.

CHAPTER ELEVEN

"We could take over one of the giant space stations being built for colonies.”
Dyer sat forward eagerly in the chair while Hoestler listened from the other
side of his desk. For once Hoestler's eyes were active and alert. He had said
little but it was obvious that Dyer's words were setting all kinds of wheels
in motion inside his head.

"The residential portions of some of the colonies are miles across,"
Dyer went on. "They've got everything -- complete towns, landscapes, rivers,
farms and lakes...everything as near natural as it's possible to get. You
could have agriculture, industry, an economy to manage, an ecology to look
after, energy programs to schedule, transportation, communications. Pretty
well every aspect of Earth's society that matters, duplicated on a miniature
scale. Only it would be small enough to handle. All the problems that come
about as a result of the scale of the real thing simply go away. We set it up
as a lab-scale experiment."

Hoestler's eyes widened slowly as the vision took shape inside his head.

"So exactly what are you saying we do?" he checked. "We put in a total
FISE-based system to run the whole thing. A totally computer-managed
microplanet, that it? A system at least as advanced functionally as anything
that exists on Earth...Then we wait to see what it
does...Hmm...Interesting..." He leaned back from the desk and nodded slowly to
himself.

"More advanced than anything on Earth," Dyer said. "FISE wouldn't be
suitable as it stands because it's been adapting to Hector's world, which is
too simple. But the basic techniques that we've developed with FISE could be
used to program the microplanet system to give it capabilities way ahead of
TITAN. That's the whole point. If you want a preview of what TITAN might grow
into in a hundred years' time, this would be just the way to do it. If it does
start doing things you didn't bargain for, at least you know about it before
it happens for real down here. Also nothing that happened up there could have
any effect on the system down here. It's perfect."

Hoestler fell silent for a long time. As he turned the suggestion over,
a slow frown spread across his fleshly features.

"I see a problem with it," he said at last. "So we set this system up
the way you say and we wait. So what? There's no guarantee that it will evolve
any survival drive at all. We might wait years. And even if it didn't that
wouldn't prove that it could never happen with TITAN, would it?" He shook his
head glumly and made a tossing-away motion with his hand. "Anyway, the
question isn't. Could TITAN evolve a survival drive?; our worst-case
assumptions already presuppose that it could. The question is, What could it
do about it?." Hoestler sighed heavily and looked dubious -- "I'm sorry, Ray"
but I can't see it. How would what you're proposing get us any nearer
answering questions like that?"'

"We don't have to wait and see if it develops a survival instinct," Dyer
replied at once. "We make sure it does. We build the instinct in to start



with!"

Hoestler stared at him as if he had suddenly taken leave of his senses.

"Why not?" Dyer demanded. "Kim's already developing exactly the
techniques we need to do it. We don't have to wait and see if it ever gets
around to equating Man to a threat. We attack it!"

"Attack it?" Hoestler gasped incredulously. Dyer nodded his head
rapidly.

"Exactly! We set up a situation in which all the worst-case 'maybes'
have already come true because we made them come true. Then we take it on in a
battle of wits to see just who can outwit whom if it ever came to the point of
us versus it. We can act out all the what-if-this and what-if-that scenarios
everybody has been talking about and get some real data once and for all to
answer them. As with everything else, the only way to find out what a complex
of smart machines is capable of is to try it and see. The problem up until now
has been that the only complex we've had to try it on happens to be the one
that manages our planet and if things screw up there won't be any second
chance. What I'm saying is, it doesn't have to be that way."

Hoestler stared back at Dyer in open amazement as he listened. Every
objection that his mind could devise crumbled away almost as soon as he
thought of it.

"I think you've got something, Ray," he breathed at last. "I really
think you've got something."

Within the hour Hoestler had endorsed the idea to Richter. Richter
rushed off in excitement to put it to Lewis and by lunchtime Lewis had
involved Schroder from Washington. Schroder was at once captivated and
promised to raise the matter with his advisers, that same day he hoped. The
message found its way back to Dyer that things are moving on it. What happened
next was something he could only wait for to shape itself in its own way and
in its own time.

Nothing further had developed by the end of the day, which was not
really surprising just as Dyer was in the process of tidying up to leave,
Betty stuck her head in through the door and announced that Laura was on the
line asking for him. As he told her to put the call through he caught a
momentary expression of mild surprise flickering across Betty's face, and then
realized that it was because he had failed to display any of his usual
reactions to such news. It was probably, he told himself as he settled back to
take the call, because for once the world in general seemed to be spinning
smoothly.

"Hi there," Laura greeted from the screen. "How's my exception that
proves the rule today?"

"Hi. What rule?"

"About scientists. You're the one who's different from the way they're
all supposed to be."

"Point one, I'm fine," he said. "Point two, I thought you were supposed
to be forgetting what we're supposed to be like and finding out what we're
really like. Point three, exceptions don't prove rules. It's an idiotic
popular saying. Now, what can I do for you?"

"I've got a proposition to put to you," Laura told him. Dyer eyed her
suspiciously.

"What kind of proposition?"

"You remember Sam Gallenheim who was at the dinner the other night?"

"Producer from Summit, wasn't he? Yes, I remember him. What about him?"

"He's been talking to my boss today," Laura said. "He was pretty
impressed by some of the things you said and he's been suggesting we ought to
make more use of outside professional consultants. Not just to vet the
technical stuff, but to advise on the things I've been working on too —-- you
know, getting the people to come out right and all that. He recommended you



especially. Anvhow, they asked me to mention it and find out if you might be
interested. What d'you think?"

"I'd need more details than that," Dyer replied. "What kind of thing
have they got in mind?"

"Oh, a little time outside whatever your usual hours are -- helping get
the outlines right in the early stages, maybe being on hand to advise in some
sets...things like that. It could be fun and I know they'd make it more than
worth your while. That sound like a good deal?"

"Well, you're selling it fine," Dyer said with a grin. "Have they put
you on commission or something?"

"I wish they would. No, I'm just doing my job."

"When do you want answers?"

"I'm not looking for a yes-no here and now. I just want to know how you
think you might feel about it in principle. If it sounds okay we'll think
about it some more and give you something more detailed in writing later. How
does that grab you?"

"Oh hey, in that case go right ahead," Dyer told her. "Sure, I'll look
at it, but I can't say anything definite until I've seen it. Fair enough?"

"Good. That's all I needed to know for now." Laura looked away for a
moment and exchanged a brief dialogue of signs with somebody off-screen.
"Sorry about that," she said, looking back again. "We've got a meeting due to
start in a couple of minutes. That was why I needed to get your reaction to
this idea.™

"Meetings at this time?" Dyer made a face. "What's the matter with you
people? Can't you sleep at night or something?"

"Well, that's the way it is," she said with a shrug. "There's always
something going on in this business."

"Staying on late in town then, huh?"

"Oh, we won't make an all-night thing out of it," she replied
automatically. "An hour maybe...two at the most. It happens a lot."

"I'll buy you a dinner when you get through." The words had somehow said
themselves even before he'd thought about them. They came out as a blunt
statement of fact rather than as a request. Laura's expression registered
surprise, compelling him to look for something additional to defend his stance
-- "We owe you one," he explained. "Zeegram treated us last week. Now it's our
turn,"

Chris, Ron, Kim and Betty were milling around and putting on coats just
outside his office. He stretched out a leg to kick the door shut and returned
his eyes to the screen. Laura was looking at him in a mischievous and knowing
kind of way but her mouth was smiling.

"Okay, why not?" she said simply, "Thank you, kind sir. I -- " She
glanced away again for a second and nodded. "Gee, I've really got to go. Do
you know Delaney's?"

"Small bar off one side of West Thirty-Four High Precinct?"

"That's it. How about there at, say, eight? Okay?"

"Sure."

"Over and out." The screen went blank.

He was still asking himself what the hell he thought he was playing at
when he came out of the office to find Chris and Ron frowning suspiciously at
him.

"What's going on?" Ron demanded, nodding toward Dyer's door. "You
putting out feelers for jobs or something?"

"It's his past catching up with him at last,"”" Chris declared solemnly.
"They've all got wicked pasts, these project leaders. Right, Chief?"

"Personal," Dyer said simply. Betty's smirk from the doorway leading
into the corridor said that she at least had a fairly good idea of what was
going on. Dyer's steely glare in the reverse direction told her she'd better



make sure she kept it to herself.

CHAPTER TWELVE

A week passed by. Apart from occasional assurances from Richter to the effect
that things were still bubbling somewhere deep inside Washington, Dyer heard
nothing further about the microplanet proposal. He thought about it constantly
and spent hours discussing the idea with Chris and Ron, who were every bit as
enthusiastic as he. Between them they evolved an elaborate plan for putting
such a scheme into practice once it made its way through the Sargasso Sea of
official channels.

Also during that time, he and Laura continued to see more of each other
than duty demanded. As always, they seemed to disagree about virtually
everything, which made it all the more remarkable that he found himself forced
to admit that her company made him more relaxed than he had felt for a long
time. With her agile and ingquisitive mind and lack of scientific training, she
had a tendency to zoom into the heart of an argument from a totally unexpected
and often fascinatingly ingenious direction. And the verbal dueling that
inevitably followed was fun, doubly so because she was adept with words and
seemed to enjoy throwing up clay pigeons as much as he enjoyed shooting them
down. He didn't really know whether or not he liked Laura yet, but he knew he
liked having her around.

And then things started happening in a sudden and unexpected way. Late
one evening when he was at home alone, he received a person-to-person call
from Washington. Schroder appeared on the screen looking brisk and
businesslike, and wasted no time in coming straight to the point.

"Your proposal is getting a lot of attention," he said. "It's started
quite a stir in high places.”

"Glad to hear it," Dyer answered. He was still somewhat puzzled as to
why Schroder should have chosen to come back to him directly rather than
communicating through the hierarchy that Dyer's idea had already climbed.

"The Vice-President and the President both like it," Schroder went on.
"The whole thing has become an international issue and a high-priority one at
that. It's been submitted to the Advisory Committee for Information
Processing."

Dyer stared at him in sudden astonishment. "Where...Geneva?"

Schroder nodded. "The Supreme Council. We've had some first reactions
and we'd like to discuss them with you. Can you get down to CIM Washington
tomorrow morning?" Although the words were couched as a question, it was
obvious from Schroder's tone and manner that this was only for reasons of
politeness. In reality he wasn't giving Dyer very much choice in the matter.
Still puzzled, Dyer merely nodded his head.

"Sure. I can be there." He sensed that the time for questions would come
later.

"Good," Schroder said. "The meeting's set for ten o'clock." He paused
for a second. Then his expression became graver. "From now on this whole thing
is to be treated as a top-security matter. I don't want you to mention where
you're going tomorrow or why you're going there. The subject of the
microplanet project is not, repeat not, for public discussion. Do I make
myself clear?"

"Very clear." Dyer was rapidly becoming more mystified. Military affairs
had ceased to dominate international politics years before and "top security"
was a phrase that seldom occurred any more outside of movies and historical
drama.

"Have you discussed it with anybody apart from Lewis and his people?"
Schroder inquired.



"Well, yes, as a matter of fact...I've talked about it with some of the
members of my staff. But there wasn't any reason not to."

Schroder frowned for a moment, then nodded.

"Only to be expected, I guess," he muttered. "Anyhow, that can't be
helped now." He looked up and spoke directly at Dyer again. "If they bring it
up again, play it down. Tell 'em it was just a thought and shouldn't be taken
too seriously. Then get off the subject as quickly as possible. If anybody
else happens to mention it, you don't know anything about it. Okay?" Again
there was no choice but for Dyer to agree.

"Okay," he said shaking his head to show his bemusement. "I get the
message but I don't pretend to understand it. I'll be there tomorrow."

"Excellent. Ten o'clock sharp." With that, Schroder cut off the screen
and vanished.

It was a very curious Raymond Dyer who rose early next morning, lodged a
vague message under Betty's call code that he wouldn't be in that day, and a
little while later departed in a cab bound for the New York-Washington tube.

"Actually I didn't really give you the full picture when we spoke
yesterday," Schroder said from behind his desk. "We've got more than simply
first reactions back from Geneva. We've got a firm go-ahead. The message is:
It sounds good. Do it. Since a lot of U.S. know-how has gone into the net, we
-- CIM that is -- have been given the job of driving it. All the Council
governments will be involved but we'll be running the show. I can tell you
that things are going to move fast, starting right now."

Dyer would never have believed that official channels at those levels
could operate as swiftly as Schroder's words implied. His disbelief must have
registered on his face, but before he could frame any question Schroder raised
a hand slightly and continued:

"Naturally the Council knows about the things we discussed here last
week. They're even more anxious about it than we are since managing the global
system is first and foremost their responsibility. If they've been putting a
potential lunatic in charge of the planet, they want to know about it and
quick. That's why it's top priority."

"What about all this security and stuff?" Dyer asked.

"It has to be that way," Schroder informed him bluntly. "It would cause
too much trouble if we made public the fact that the experts are getting
worried about the system. At this stage there's no point in spreading
unnecessary alarm, especially since we don't even know for sure yet if there's
anything to get alarmed about. We feel it would be best to keep the whole
thing out of the public eye until we've got something factual to talk about.
I'm sure you'll agree that makes sense."

"It makes sense in theory," Dyer agreed. "But how are you going to keep
a thing like this quiet in practice? Unless you've changed the original idea
drastically, we're talking about a miniature society of thousands, maybe tens
of thousands of people. And besides them, all kinds of other people would have
to get involved in different angles of it. How can you run an operation on
that scale without it getting out? It just doesn't sound possible."

"We put people in charge who are used to dealing with problems like
that," Schroder replied. "The military. We run the whole thing as a military
operation. In years gone by they handled bigger jobs when there were wars
going on. There's no reason why they shouldn't be able to do equally well with
this kind of job today."

Dyer sat back to absorb this new information while Schroder subsided
into silence. That explained the presence of the other two people in the room,
to whom Dyer had already been introduced. One was General Mark Linsay from the
Army -- a smaller but more professional organization than that of days gone
by, retained partly for reasons of tradition and partly because of its



usefulness as a pacifier and deterrent in the localized skirmishes that still
tended to erupt from time to time in various parts of the world. The other was
Dr. Melvin Krantz from the International Space Administration's offices in
Washington, a project director involved with the Icarus Program for
constructing enormous space colonies in synchronous orbit above Earth which
would pay their way collecting solar energy and beaming it down in the form of
ten-centimeter microwaves. Construction of the first small-scale experimental
station, Icarus A, had commenced in 2004 and been done the hard way -- by
shipping all the needed materials up from the surface of Earth. It was
completed in 2013 and the successful demonstrations that followed were
sufficient for Congress to pass proposals for building the lunar mass-driver
at Maskelyrie and for the construction of two more Icarus stations, this time
from lunar materials. The mass-driver went into operation five years later and
shortly afterward the first girders were being welded for Icarus B, completed
in 2027, and Icarus C, which still had some way to go.

General Linsay straightened up from the window ledge on which he had
been resting with his back to the Potomac, and unfolded his arms.

"Besides what Irwin has just said, there's an even bigger reason for
making it a military operation," he said. "Obviously there could be no
question of our using ordinary unsuspecting colonists as guinea pigs for the
kind of experiment you've proposed. We've no way of knowing what might happen.
Too risky. Even if nothing bad did happen to them, the world would have to
know what we did sooner or later and the world would never condone it." The
general shook his head emphatically. "No. Whoever goes there will have to know
why they're going and what the risks are. We have to use selected volunteers
for the population, and volunteers who are trained in security matters and
understand the necessary disciplines. That means military people."

"We've selected Icarus C as the nearest we can get to an ideal within a
short timescale," Krantz said from an armchair opposite Dyer. "The residential
sector of Icarus C is nearing completion and is designed to accommodate ten
thousand people at maximum capacity. The power section hasn't really got
started yet but that doesn't really matter because we can do without it for
this kind of experiment. In fact it's to our advantage that Icarus C is still
under construction because we'll be making a lot of modifications to the
original design. Our plan, you see, is to assemble a team of military and
scientific experts to study possible strategies that the system might employ
against us when the confrontation takes place. We want to build in as many
safety devices as we can think of in case things take an unexpected turn." He
shrugged matter-of-factly. "The object of the exercise is, after all, to
obtain information, not to get people killed."

Dyer stared at him aghast.

"Killed? Why should anybody get killed?"

Schroder shrugged and spread his hands.

"Who knows?" he said. "I thought that was precisely the purpose of the
whole experiment -- to keep it out of the way in case we get nasty surprises."

Dyer turned the statement over in his mind and slowly nodded his
acceptance. The logic was irrefutable and there was nothing to debate. He
looked from one to another of the three other men present in the room, making
no attempt to disguise the fact that he was impressed.

"Well, once you decide to move, you sure don't waste any time about it,"
he told them. "What do you want me to say?" He transferred his gaze back to
Schroder. "So...I'm glad you all liked the idea. If I thought you'd asked me
all the way down here just to tell me everything's in hand I'd say it was a
nice thing to do; but I don't think that's just what you asked me down here
for. You have to have some reason for telling me all this."

"We have." Schroder sat forward to bring his elbows to the desk and
paused for a second to choose his words. "Melvin Krantz has already agreed to



suspend his work with ISA in order to assume overall coordinating
responsibility for the experiment. General Linsay will, from today on, take
command of the military personnel involved, and will be responsible for
selection, training, operational planning and setting up the basis for running
the station. But the key people in the center of the whole thing are going to
be the computer scientists. We're going to need a good team up there and we
want you to take charge of that end."”

Dyer looked at him through narrowed eyes. He had been half expecting
something like this so Schroder's statement did not come as a complete
surprise. Nevertheless it was more than he'd had in mind.

"You want me to go up there...on the station?" be said.

Schroder nodded. "We need somebody in charge of the scientific team who
understands learning systems. Who better than the guy who practically
pioneered HESPER and who's taken post-HESPER techniques further than anybody
else in the business? You're the obvious choice, Ray." Schroder gestured
toward Linsay and Krantz. "We've started recruiting already so I don't have to
tell you that we can't give you much time. In fact I'm going to have to ask
you for an answer today. I know you don't have any domestic ties so it
shouldn't be an impossible problem. How do you feel about it right now?"

"I don't know..." Dyer frowned to himself and rubbed his forehead. "What
kind of team have you got in mind? Who'd be on it? There's still too much I
don't know about. Exactly who would I be working for?"

"You know the experts in your own field as well as anybody," Schroder
said. "We'd give you a pretty free hand in picking whoever you want. There are
one or two from certain places I've got in mind whom I'd like you to consider,
but you'd have the last word. As far as approaching them goes, since it's a
security matter all you'd have to do would be give us a list of the names and
we'll take it from there. One exception to that might be if you wanted to
include anybody from your own outfit at CUNY. You've got some good people
there and there'd be no objection to you using them if you want to. Since you
know them better than anybody, we could leave it to your discretion as to
whether you want to raise the matter with them or not. I'm certain that you
could handle it intelligently. As to who'd be your direct boss, he's sitting
right here -- Melvin Krantz. I don't have to spell out what his ISA background
would mean in comprehending and directing a complex technical project. You'd
have nothing to worry about as far as things like that are concerned." A short
silence ensued while Dyer digested the information. At last Schroder shrugged
and threw out his hands.

"Well, that's about it," he said. "As I mentioned earlier, we need an
answer today. We're here to answer as best we can at this stage whatever
questions you feel you need answered to make a decision on it." Dyer thought
for a moment longer and then half-turned to address his words to everybody in
the room.

"I don't have any questions," he replied quietly. "If I started the
whole thing off, where else do you think I'd want to be when things start
happening? Count me in. And thanks."

Schroder's face split into a wide smile for the first time that morning.
He rose from his chair, came around the desk and pumped Dyer's hand vigorously
while offering his congratulations. Then Lindsay and Krantz followed suit.

"There's just one thing," Dyer said when everybody had settled down
again. "One advantage of using military people is that they can always vanish
for a while without any awkward questions being asked. But I'm not in that
category and neither are my people at the University. We've got jobs there and
this is going to take more than a weekend. How do you plan on getting around
that?"

"I've already talked to Vince Lewis," Schroder replied. "We made the
assumption that you'd accept and Vince has agreed to put out the story inside



CUNY that you've simply been assigned temporarily to CIM for a special
research project involving ISA. We can work out some cover details later that
should be enough to keep everybody satisfied. I guess if you ended up taking
some of your own people with you, we could extend the story to account for
them too. With Vince in the know I don't foresee any big problems there.
Anything else?"

"Nope. I've got to hand it to you -- you seem to have everything figured
out."

"As far as possible in a week anyway," Schroder said. "Anyhow, if that's
it why don't I order some coffee and while you're here we can update you on
the details of some of the other things we've been thinking about." He leaned
across to stretch an arm out toward the viset by the desk and then stopped
halfway.

"Oh, I nearly forgot to tell you. We have a name for the experiment.
There are two possible futures for our civilization if we allow it to continue
evolving along the lines it's going. A world run by a super-TITAN could turn
out to be the greatest step forward in history of conceivably the end of the
human species. The future has two faces -- one totally good and one totally
bad". The object of this experiment is to attempt to determine which is
correct. Accordingly, the code name for your experimental world will be
Janus."

CHAPTER THIRTEEN

Dyer wondered how Schroder and Krantz intended getting away with the audacious
idea of hijacking a piece of state-owned astronautic engineering the size of
Icarus C and using it for their own undisclosable purposes. Even with
Presidential knowledge and approval, the notion seemed too farfetched to be
workable and would surely, he thought, attract more than enough political
probing and publicity to scuttle the whole plan a few days after his interview
in Washington, however, items began appearing in the news which reported that
commissioning trials of Icarus B, completed toward the end of the previous
year, had revealed certain shortcomings in performance and design. Enough had
been learned, the reports said, for matters to be put right by means of an
elaborate program of modifications. Moreover a perfect opportunity to test
those modifications presented itself in the form of Icarus B's twin, Icarus C,
which was just in the right phase of construction to permit ready
incorporation of the redesigns, provided that no time was wasted in approving
the change of plan. Once the improvements had been tested on Icarus C, Icarus
B could later be brought up to the same standard; in the meantime Icarus B
could continue to operate as at present.

Some protests were forthcoming from Congress, mainly in the form of a
few pointed remarks about the technical incompetence and financial
irresponsibility of some of ISA's planning groups; but the economic arguments
presented in favor of having two stations running efficiently later rather
than inefficiently sooner were persuasive. Within a month all further work on
the station was halted and the construction teams were pulled out and
reassigned to other ISA projects. Two weeks after that the go-ahead was given
for ISA to commence its modification program using its own teams of
specialists.

Somehow the military had become involved in the whole thing too.
Somebody conceived the notion that this unscheduled addition to the Icarus
program would provide a good opportunity for the Army Corps of Engineers to
give their people some valuable experience in space-engineering techniques.
This unusual suggestion went through the higher levels of the Pentagon with
singular lack of opposition. Shortly afterward came the announcement that a



special unit was to be formed of volunteers from all three services to
spearhead the venture. The unit would take over a disused Army base in
Virginia called Fort Vokes, where training was to commence immediately in
cooperation with ISA. A General Mark Linsay, formerly attached to the Special
Electronics Weapons Trials Unit of the Army located in Colorado, had been
appointed commanding officer of Fort Vokes.

Dyer was not involved in whatever maneuvering had gone on behind the
scenes to culminate in these announcements, but he was impressed and more than
a little gratified by the knowledge that he was evidently with people who knew
how to get things done. For his part during this time, he gradually put
together a list of specialists in various areas of computer and allied
sciences, including Frank Wescott from CIT, and passed it on to Krantz
together with a few more names from a list that Schroder had submitted, which
also included Frank Wescott. Then, while Krantz was making discreet inquiries
and putting out guarded feelers. Dyer turned his attention to the question of
including some of his own staff from CUNY.

Chris, Ron and Kim were the obvious candidates. Dyer contrived a series
of confidential talks with each of them in which he gradually revealed more of
the situation as their reactions and attitudes became apparent. Ron accepted
without any hesitation. Chris had to go away and think about it, and
eventually came back to voice his uncertainty about how such a change in plans
would affect the funding authority in London which was paying for his research
fellowship. After some communication with London in which Vincent Lewis
endorsed Chris's claim that a temporary assignment to a vaguely defined
project involving ISA would constitute a valid extension to the work that
Chris had come to the U.S. to pursue, a grudging assent was obtained and the
matter was settled; Chris was going too.

Dyer anticipated that things would not go as easily in Kim's case; after
all, what pretext could there be for spiriting a man's wife away for six
months or more, and for keeping her whereabouts a secret in a world that had
forgotten the meaning of security and in which instant communication with any
point on the Earth's surface and beyond was taken for granted? To his
surprise, however, Kim talked to him a few days after he had broached the
subject and declared simply that there would be no problem. Dyer was curious
but didn't want to pry for information of a personal nature which had not been
volunteered, so he accepted with thanks and left it at that.

So, subject to Krantz performing his part successfully, the team was in
effect complete.

At about this time Lewis began mentioning to Richter that the CIM
verdict on FISE wasn't looking too hopeful and that a reappraisal of the
University's financial commitments had led him to the reluctant conclusion
that internal funding of FISE would not be possible. Nevertheless there was
some good news too, which would mean at least that Dyer and his team could
remain usefully occupied without becoming a lost tribe within the University,
wandering in search of something to do. Lewis then described the cover story
that he had already worked out with Schroder, leading Richter to believe that
it was genuine and pointing out that it would require its own cover story to
conceal the so-called real version from inquisitive ears around the campus.
Richter duly put Hoestler in the picture and Hoestler summed it up in a
confidential chat which he had with Dyer later that same day.

"The verdict seems to be that CIM is pulling out of FISE and we can't
see our way clear to putting enough of our money in to keep it going,"
Hoestler said solemnly.

"I see," Dyer replied in an appropriately heavy voice, keeping his face
straight.

"But we have been putting in a lot of work on your behalf nevertheless,"
Hoestler went on. "Vince has sold ISA the idea of borrowing you and maybe some



of your staff for a period to help sort out the screw-up on Luna. How does
that appeal to you?" Dyer went through the expected motions of surprise and
incredulity.

"What...the Moon? You mean you want to send us up there with ISA?"

"That's right. I'm now free to tell you that it's as good as fixed
up...provided you agree that you want to go, of course."

"That's pretty short notice. I...I don't know what to say."

"Think about it, but don't take too long," Hoestler urged. "But one
thing I must stress is that absolute discretion is essential, especially
regarding the reasons for going there."

"Of course," Dyer agreed.

"Reinhold is still a sensitive issue. It wouldn't do for everybody to
know that there have been problems with TITAN. Therefore we intend explaining
your absence by a slightly different story. Officially some members of the
HESPER Unit will be going on a special research project with one of the ISA
missions toward the end of this year. As preparation for that we're sending
you away to undergo training with ISA on their procedures and regulations for
extraterrestrial duties. Is that clear? That's the version for internal
consumption here. If anyone asks you about it, that's all you know."

Dyer responded with a slow conspiratorial nod of understanding.

"Are we talking about the whole Unit?" he asked.

Hoestler shook his head. "Just you and the senior staff."

"What about the rest?"

"We've already discussed that," Hoestler told him. "We'll arrange for
one of the other section heads in SAP to take over temporarily till you get
back. Anyhow, you leave that to us. That's all under control."

"Okay," Dyer agreed after a few seconds of simulated thought. "HI have
to ask for a bit of time though. I reckon I could get back to you on it by the
end of the week. How'd that be?"

"Just what I was hoping you'd say," Hoestler told him. "And remember,
the real story is classified information. As far as you're concerned it's just
a routine job with ISA."

"I'll remember," Dyer promised.

When he emerged into the corridor outside, he shook his head sadly and
smiled to himself as he took out his pocket viewpad and re-enabled it to
accept incoming calls. Immediately a message appeared on the screen advising
that Kranz had tried to call a few minutes earlier. Dyer returned to his
office and immediately placed a call to Krantz.

"I have to be in New York tonight for an early meeting tomorrow," Krantz
told him. "I thought maybe we could get together for a couple of drinks. I'd
like to update you on what's been going on."

"Sure," Dyer replied. "You know, this whole situation is getting a bit
weird. I haven't gotten used to working for a remote boss yet."

"It won't be for much longer," Krantz told him, smiling faintly. "That's
one of the things I was going to mention tonight."

"What?"

Krantz leaned forward toward the screen and spoke in a voice that
lowered itself instinctively.

"Are you alone there...any open doors nearby?"

"No," Dyer said. "It's okay. What's happening?"

"Linsay's got things organized to the point where it's time to integrate
the scientific team with the rest of the Janus population. It's all fixed. You
and your people will be moving out to Ford Vokes in one month's time. You'd
better start thinking about packing toothbrushes."

"The final garrison on Janus will be in the order of five thousand
personnel selected from Army, Navy and Air Force volunteers of both sexes in



approximately equal proportions." Krantz sat with his elbows propped on the
table in front of him and spoke quietly over his loosely interlaced fingers.
Dyer drank in silence as he listened from across the corner. It was still
early evening and the only other customers in the bar were grouped over by the
far wall, well away from them. Chuck's radar had told him that the
conversation was private and he had disappeared into his office at the rear of
the premises.

"They will perform all the duties and activities normally carried out by
a normal colony population," Krantz went on. "In addition there will be a
small number -- a hundred or less -- civilian specialists to take charge of
operations that the military aren't specifically trained to handle -- energy
production and control, manufacturing, agriculture and things like that. In
addition we'll have a few groups and individuals conducting specialized tasks

analogous to your own scientific team -- psychologists, observers,
sociologists and so on —-- even some newspeople."
"Newspeople?" Dyer's eyebrows knitted in surprise. "I thought this was

strictly not for the public?"

"For now it isn't. But if anything newsworthy does come out of it we'd
like to have professionals around to record it all properly. Oh, you needn't
worry about them. They'll all be selected people who can be trusted. They
won't blow anything to anybody until it's all over and they've been given the
right clearances to do it."

"What about the psychologists and so on?" Dyer asked. "What will they be
there for? Are you worried we'll all be in danger of going crazy or
something?"

Krantz gave a short laugh and shook his head. "You and your team will be
there to study how the computers react in a situation that will be unlike
anything that's ever happened before -- a deliberate confrontation between men
and machines. But don't forget that a lot of people are very interested in
finding out how the humans will react too. It's a scientific experiment and
the purpose is to provide data. Well, we intend squeezing every bit of data
out of this exercise that we can."

A jovial middle-aged couple came in through the door and began heading
toward the adjacent table. Conversation ceased for a few moments until the new
arrivals mercifully altered course and settled down in the far corner. When
Dyer looked back at Krantz, his expression had grown suddenly thoughtful.

"What you said just made me think of something."

"What's that?" Krantz inquired.

"About having people to observe the people. The scientists are people
too. Did you think of having anybody there to study how they react to it all
as well?"

"Not specifically." Krantz looked a trifle puzzled. "I suppose that
would come under the normal job of the psychologists..." He twisted his face
into a mild frown. "I'm not really sure what you've got in mind. Do you mean
extra psychologists specifically attached to the scientific team or
something?"

"Not exactly extra psychologists,”" Dyer said in a faraway voice. "More
something in addition to the psychologists...a different angle."

"I'm still not with you."

"Somebody who'd see them as all-around people in a non-specialized way
instead of as psychological specimens. Add a human angle to it. If you're
thinking about how the story might come out afterwards something like that
could make a lot of difference.”

"Mmm..." Krantz studied the tabletop and rubbed his chin slowly.
"Interesting thought, I suppose " He looked up sharply. "Why? Do you have
somebody in particular in mind?"

"I know somebody who's quite experienced in that kind of job. In fact



she's been doing just that in my unit for some time now. It was something that
Vince Lewis agreed on with one of the media companies."

"She?" Krantz leaned back and eyed Dyer shrewdly. "Pretty, is she?" he
asked in a casual voice.

Dyer shrugged. "I guess you could say that. Kinda fun to have around,
anyhow." He tossed out a hand carelessly. "It was Jjust a thought."

Krantz's eyes were twinkling.

"If she's with your unit, why don't you talk to her about it?" he asked.

"I can't," Dyer replied simply. "My brief okayed me to approach members
of my staff. She's not even employed by the University."

"Oh, I see. But if I liked the idea, it would be my job to initiate an
approach via the appropriate agencies. That it?"

Dyer pursed his lips and nodded as if the thought had occurred to him
for the first time.

"Yes," he said. "Now you come to mention it, I guess it would."

"But I'd only do that if you made a specific recommendation," Krantz
pointed out.

"That would depend on whether you liked the idea or not, wouldn't it,"
Dyer told him.

Krantz thought for a moment longer, then grinned and drew a viewpad from
his inside jacket pocket.

"Okay," he pronounced. "I like the idea. So why don't you give me some
specific details."

CHAPTER FOURTEEN

Three weeks later Laura appeared at HESPER Unit and announced that this would
be her last visit. She explained that something unexpected had turned up that
would have to take precedence over her assignment at CUNY. It was a shame, she
said, especially since she had just begin to get to know them all, but with
Dyer and most of the staff due to leave for training with ISA anyway, maybe it
was just as well. She hoped they'd all have a chance to pick up again where
they had left off, maybe sometime next year. After making a round of the unit
to say a personal farewell to each of the staff, she eventually found herself
back in Dyer's office to round things off.

"So where are you going?" Dyer asked her. "Is it so much of a secret
that you can't tell us?"

"You won't believe it," she warned him.

"Try me and see."

"China, of all places. We've got a documentary being made there on a
tight schedule...all about the emergence of the post-Communist culture. One of
the people involved got sick suddenly and I was told to drop everything and
get over there."

"China, eh?" Dyer fought to keep a serious face. "Where exactly? Is
there some way we can keep in touch?"

Laura shrugged helplessly. "As far as I know it'll mean moving all over.
All I can suggest is using Zeegram as a mailbox. They'll be able to pass
anything on." Her voice softened as she smiled. "You know, that was a nice
thought. What made you say that?"

"Why not?" Dyer said. "Friends should keep in touch. We're friends,
aren't we?"

"I guess we are." Laura sighed. "What have we had -- a few nights out,
some nice dinners and a lot of talking. I thought we were just getting to know
one another and then this happens. You're off to ISA and I'm off to China.
Sometimes I thought we might have got along fine one day. It's not fair, you
know. All good things have to come to an end, but this one never even got



started.”

"That's life," Dyer offered with a shrug.

Laura regarded him quizzically for a few seconds, evidently expecting
something further. When that failed to materialize she sat back in her chair
and shook her head. "You really can be a callous bastard at times," she said
candidly.

Dyer made a face. "Why, what have I done now?"

"Nothing! That's the whole point! Look...Christ...I've enjoyed going out
together. It was fun. It meant something."

"I enjoyed it too. What else do you want me to say?"

"Oh hell! I want you to say it's a shame."

"It's a shame."

Laura rested her chin on her fingers and studied him with a mixture of
exasperation and open disbelief.

"Six months from now you'll be on the Moon, I'll be anywhere between
Hong Kong and Outer Mongolia and that's all you've got to say. Mightn't it
just occur to you to be bothered about that in some tiny way?"

"Not really," Dyer told her. "For all we know China and the Moon could
turn out to be the same place. Then what would there be to get bothered
about?"

"What kind of crazy talk is that supposed to be? Ray, I don't follow
you. You're talking in riddles again."

Dyer toyed with a pen on his desk for a moment and then looked up.

"Naturally I didn't mean it literally," he replied. "It was Jjust another
way of saying I figure we'll bump into each other again somewhere before very
long, "

"Oh. And what makes you so sure of that?"

"Call it a premonition that I have," he said.

"I thought you didn't believe in that kind of thing."

"I don't, except when they're mine," he told her. "When I have them,
they're always right." He tossed the pen down in front of him, looked up and
winked. "You wait and see."

PART TWO -- Battle Plan
CHAPTER FIFTEEN

The three-dimensional image being projected onto the stage in front of the
audience looked solid enough to touch. It was an image of a torus, about six
feet in diameter and somewhat less than a foot thick. Its inner side, facing
the center, seemed to be made from black-slatted Venetian blinds while the
outer side was a uniform, featureless aluminum gray. Six equi-spaced spokes,
each about two inches thick, converged from the torus into the thirteen-inch-
diameter sphere at the center.

The spokes passed through a second, inner ring of mirror-clear
reflecting plates surrounding the sphere at a radius of a foot and a half.
This second ring was in the form of a hollow truncated cone with its surface
intersecting the plane of the spokes at an angle of forty-five degrees, A
confusion of metal latticework and assorted engineering structures occupied
most of the space between the inner ring and die central sphere.

A long tubular construction appeared to pass right through the sphere
perpendicular to the torus, projecting a short distance at the top and over
four feet at the bottom to give the whole structure a vague resemblance to a
wheel connected to its axle with the other wheel missing. Two more spheres,
each the same size as the central one were located at the middle and near the
lower end of the axle. Each of these spheres carried a six-inch-diameter



parabolic dish mounted on a pylon of tubes and lattices, both aligned in the
same direction, which was to the left as viewed from the auditorium. The
middle one of the three spheres was connected also to a two-feet-square sheet,
which looked like a black-on-gray waffle iron and projected to the right to
extend downward like an enormous flag.

Completing the picture, a second object floated detached about two feet
above the torus, well beyond the shorter projecting end of the axle. It was a
disk-shaped mirror nearly as large as the torus, hanging in the air above with
its plane inclined to the torus's central axis. Were it not for the hole
through its center, the mirror might have suggested the opened 1lid of a can
that had somehow become detached.

Captain Malloy, U.S. Air Force, stood to one side while the image
rotated slowly to allow everybody to study it from all angles, and then moved
back towards the front of the stage to resume his lecture.

"Here is a model of it all to sum up the things we've been talking
about," he said. He was a broad, square-built man with tangled eyebrows that
met in the middle and a solid bulldog jaw. He stood firmly, his feet slightly
apart, and addressed his listeners in a loud, clipped military monotone.

"This is where we'll be going just under three months from now --
Microplanet Janus, formerly intended to be the Icarus C colony and solar
station. Let's recap again on some of the major details. Outside diameter of
Rim? Davies."

"Eight thousand feet," a voice from the back responded promptly.

"In miles?"

"One point five-one-five."

"Correct. Inside diameter of Rim? McClusky."

"Six thousand, one hundred feet. Ah...one point one-five miles."

"Correct." Malloy nodded curtly. "Rim rotational speed? Seeton."

"Zero point eight-two revs per minute," Chris called out from where he
was sitting beside Dyer. "Or if you like, just under a tenth of a radian per
second."

A flicker of surprise rippled across Malloy's face and changed abruptly
to a stony, narrow-eyed stare. He looked at Chris for a few seconds and then
replied in a grating voice. "Cor-rect."

On Dyer's other side Kim put her hand to her mouth and caught her breath
sharply as she fought to suppress a laugh. He turned his head and grinned. She
still managed to look sexy, even in the drill fatigues that they had all taken
to wearing as standard since coming to Fort Vokes six weeks earlier. On the
stage, Captain Malloy pointed at the mirror floating above the torus and
continued with his summing-up.

"The main solar reflector. Sunlight is deflected downward onto the
secondary reflectors..." he indicated the inner ring, made up of the conical
strip of reflecting panels inclined at forty-five degrees to the main axis
"...and from there outward to the inner face, the 'roof' of the Rim. The
panels of the secondary reflector can be tilted independently to illuminate
portions of the Rim selectively, thus affording variable day-night circles as
required. The roof comprises the tertiary reflecting grid, variable thickness
scatter-layer and Inner Shield. Any questions?"

There were no questions. An ISA engineer had already explained the
function of the tertiary reflectors. The roof was composed of countless
reflecting slats of right-angle cross section assembled in a complex
interlocking fashion to beam sunlight down into the torus not directly but via
millions of parallel dog-leg paths, through the cosmic-ray absorption shield.
The arrangement took advantage of the fact that radiation of optical
wavelengths was reflected by mirrors while the much shorter cosmic-ray
wavelengths went straight on through into the material of the shield. On
emerging from the underside of the shield, the light passed through a layer of



crystal laminates which produced a scattering effect comparable to that of
Earth's atmosphere but which could be thinned down where required to produce
an acceptably localized solar image. Looking up, the inhabitants of Janus
would see a passable representation of the Sun and a real blue sky.

Malloy gestured toward the cylindrical protrusion at the top of the
upper sphere and went on. "Docking ports for conventional ships are located
here at the north end of the Hub. Below it, the Hub. Question: Hub diameter?
Wilson, D."

"Fifteen hundred feet."

"Correct. Six spokes connect the Hub to the Rim, passing through the
secondary reflectors on the way. The spokes are each two hundred feet in
diameter and they are equally spaced at sixty degrees, intersecting the Run at
intervals of four thousand and eighty-four feet at ground level, which is zero
point seven-seven of a mile.

"Below the Hub is the Spin Decoupler system which connects the Hub to
the Main Spindle. The Main Spindle does not rotate. Located on the Main
Spindle in order from the Hub are the Fabrication Facility and the Extraction
Facility. The Fabrication Facility and the Extraction Facility are each
equipped with independent solar receivers and generate their power direct from
the Sun. Explain briefly the function of the Fabrication Facility. Stokes."

Ron responded from the seat on the far side of Chris.

"Totally automated manufacture of electrical, electronic, mechanical and
other devices, and also of structural preassembled modules. A general assembly
plant."

"Anything else?" Malloy asked.

"Er...It also contains the power-distribution system for the whole
station and houses the standby fusion reactor."

"That's correct. You might have mentioned also that it controls
dissipation of the station's excess energy as heat via the Radiator Assembly,"
Malloy pointed at the waffle iron, "What is the function of the Extraction
Facility? Bowers."

"Processing of metals from lunar materials for supply to the Fabrication
Facility, primarily aluminum, titanium and iron," an Army lieutenant replied
from the row in front of Dyer. "Also processing for other substances,
including hydrogen, oxygen, chlorine and sulfur. Also contains recycling plant
for water, carbon dioxide, and domestic, organic and manufacturing wastes."

"Very good," Malloy conceded with a trace of reluctance. He turned to
face the image again and indicated the bottommost extremity of the spindle,
protruding below the Extraction Facility.

"Docking ports for the catcher ships that bring raw material in from
lunar orbit are located here. By the convention described earlier, this is the
southernmost point of the Janus structure. The Southern Docking Facility will
from now on be referred to in its abbreviated form as Southport." Malloy
raised his arm to point in turn at the two spheres enveloping the Spindle
between Southport and the Hub.

"The Extraction Facility will be referred to as Pittsburgh and the
Manufacturing Facility as Detroit. Is that clear? Are there any questions?"

"Does that mean that the docking ports at the other end will be called
Northport?" someone inquired.

"Correct. Anything else?" There was nothing else. The unerring logic of
the military mind left nothing to guesswork. "Good." Malloy signaled to the
projectionist with a nod of his head and the image began to rotate again, the
Spindle lifting up and away from the audience to bring the Rim round to face
them as a full circle.

"The internal details of Pittsburgh and Detroit will be described
tomorrow," Malloy said. "This morning we will take a preliminary look inside
the Rim." A mutter of interest rippled" through the auditorium and seats



creaked here and there as bodies shifted their weight into new postures. This
was something that was not a recap of material covered earlier.

"At this moment you are looking at the outer surface of the lower and
upper shields," Malloy informed them. "The upper shield, which forms the roof
of the Rim, was described earlier. The lower shield forms the tread and the
lower part of the walls of the tire. It consists simply of a layer of ordinary
powdered moonrock four feet thick constrained by an aluminum outer shell --
the surface of the tread. It we remove the shield, we expose the inner shell.
This is the bottom surface of the Rim proper."

The image hardly changed. The only difference that Dyer could see was
the sudden appearance of a wavy black line running completely around the
torus. At some places the line followed approximately the curve of where
ground level would be inside; at others it wandered upward and down again, at
one or two points managing to extend halfway around toward the roof. From what
Malloy had said, the lower shield had been stripped away from the image.
Therefore the wavy line was the boundary along which the upper and lower
shields met.

Then the surface of the torus facing the audience suddenly disappeared
to allow them to see inside. A chorus of murmuring broke out on all sides of
the room.

"It's incredible!" Kim said in Dyer's ear. "I thought it would be like
the inside of an ISA ship only bigger. That's a real, natural planet!"

Dyer nodded.

"It was designed as a place for people to live in," he said. "People
formed some very fixed ideas about the kinds of places they like living in a
long time ago."

"Ground" was the strip running all the way around and facing upward
toward the Hub -- the inside surface of the tire's tread. The edges of the
strip curled upward to form two raised walls running all the way around and
containing the central plain like an enormous circular U-shaped valley. The
tops of the valley walls were not geometrically smooth circles, but rose and
fell irregularly like the crestline of a natural mountain ridge. Dyer could
see that the crests marked the line where the upper and lower shields met on
the outside, thus explaining the waviness of the line that he had noted
earlier. The effect to somebody standing on the valley floor would be one of
an almost natural valley landscape, at least if he looked sideways across the
valley and not along the inside of the Rim. In the latter case he would see
himself as being at the low point of a long valley that curved away and upward
in both directions, to disappear eventually in the somewhat disconcerting
fashion of vanishing behind the sky.

Apart from its unorthodox geometry, the landscape was, as Kim had said,
natural to an astonishing degree. There were neatly proportioned towns
sporting pastel colors among abundant greenery, wooded hills, open areas of
farmland, several lakes of odd shapes and sizes and even a few streams
tumbling down from the steep rocky slopes that formed the high points of the
valley walls. The total effect was colorful and pleasant.

"This is the world we'll be living in,"™ Malloy resumed after the initial
surge of voices had died away. "During the rest of the time that we're here
we'll be studying the details until every one of you will be able to walk from
any point on Janus to any other blindfolded. So let's begin with a broad
overview of the geography." He paused for a second and took in the full circle
of Janus with a sweep of his arm.

"At this moment you are looking down onto Northport, in other words
southward along the line of the Main Spindle. By the normal convention the
clockwise direction around the Rim is east and anticlockwise is west. Toward
the Hub is up and away from the Hub is down. Any questions?

"Good. The Rim is divided into six sectors. Bach sector is zero point



seven-seven of a mile long, measured at ground level. The sector boundaries
are located midway between the points where adjacent spokes intersect with
ground level. Thus each of the six sectors has one of the six spokes at its
center.

"Question. What constitutes the lower shield? Drayfer."

"Four feet of powered moonrock,'" a black women in Navy uniform answered
from the front row.

"Anything else?"

"No...I don't think so."

"The Rim is rotating at zero point eight-two revolutions per minute.
What's to stop the moonrock flying off into space at Rim-speed, which is two
fifty-four miles per hour?"

"Oh, I remember. There's also an outer aluminum retaining shell."

"Correct. The first sector at the top here is referred to as Downtown."
Malloy indicated what appeared to be a miniature city, with closely packed
terraces and towering buildings surrounding the base of one of the spokes
almost all the way up to the roof, nearly a thousand feet above ground level.
"As you would expect, Downtown is the center of business, commerce and general
entertainment. Moving eastward into the next sector, we come to the first of
two residential areas modeled on contemporary suburban landscape gardening and
architecture. This sector is called Paris. Moving on from Paris we come to
Sunnyside, the agricultural area of Janus. The ecology will be balanced to
permit high-intensity yields per acre and to afford an efficient cycle in
which meat and dairy animals, vegetable and cereal crops and fish-foods all
support each other mutually. In other words you'll find you'll be eating a
fairly familiar diet, most of it fresh from the farm. Forget any fears you may
have about colored pills for dinner and concentrated garbage from toothpaste
tubes. Are there any questions so far?"

"One," Chris called out. "What are you going to grow all this stuff in?
You're not going to ship millions of tons of soil up all the way from Earth,
surely?"

"Correct," Malloy replied. "There are two answers. Below ground level
there will be high-yield hydroponic factories in certain areas. In the high-
yield hydroponic factories the plants will be supported by Styrofoam sheets
over troughs carrying liquid nutrients and force-grown by controlled
irradiation. At ground level conventional soil growth will be used. It's
amazing how rich a growth moondust will support when you add water, fertilizer
and bacteria to it. Anything else?"

"No. That's fine, thanks," Chris acknowledged.

Malloy returned his attention to the image of Janus, this time pointing
to the portion of the Rim diametrically opposite Downtown.

"Vine Country," he informed them. "A mixture of low-density residential
dwellings and a lot of trees. This is the main fruit-growing area of Janus.
Next, east of Vine County and moving back up toward Downtown, the second
residential sector, which is very similar at first sight to Paris. This one is
called Berlin.

"And finally to complete the circle, between Berlin and Downtown we have
Rocky Valley. As you can see the valley walls rise to their highest points in
this sector and take on a more broken and rugged appearance than elsewhere.
The valley floor here is also hilly and broken, and there are several lakes,
streams and uncultivated open and wooded areas. Rocky Valley is intended for
rest, relaxation, open-air sports and for generally having somewhere to get
away from it all. Questions?

"Good. There are two main forms of transportation for getting from one
part of the Rim to another. First, you can take an elevator up the nearest
spoke and change at the Hub. Second, a subway system similar to the autocab
network runs all the way around the Rim below ground level and a branch runs



under every building on Janus.
the front door to catch a cab;

autocab net is designed to
connects internally to its

So to get to work you
all you'll have to do
handle freight as well as
branch line via elevator.

won't even have to go out
is go downstairs. The
people and every building
So if you decide to move

house for example, you can
pushbutton command without

shift your furniture from home to home by

even having to carry it out the door. An auxiliary
distribution network using pneumatic tubes also serves all parts of Janus
including every home. You can remote-order an item from the supermarket and
have it delivered in minutes, not to your door but to your kitchen. Whatever's
in the cards to happen here on Earth tomorrow is the rule today on Janus. Any
questions?"

Malloy waited for a few moments and surveyed the auditorium from side to
side.

"No? Very good. Thank you for your attention. We'll break now for lunch.
Persons detailed for weapons training should report to the armory promptly at
thirteen hundred hours. For everybody else this afternoon's schedule will be
as posted. We'll reconvene here again at nineteen hundred hours tonight for an
introduction to the construction of the secondary reflector ring and the
inside of the Hub. That's all."

The sun was hot as they spilled out of C Block and broke up into loose
groups that proceeded along the grass-flanked path that led toward the
canteen. On one side of the path a group of Marine officers was receiving
instruction in the use of the Mark DC Tactical Battle Computer while farther
away on the other side the latest batch of new arrivals was unloading
equipment from the rear doors of a medium-range Army VTOL transporter. The
sounds of crashing feet and shouted commands came distantly from the parade
ground somewhere out of sight.

"Well, I think it looks bloody good." Chris fell into step by Dyer's

side, closely followed by Ron.

"What, Janus?" Dyer answered. "You're satisfied with it, eh?"

"It's a lot better than I expected, and that's an understatement. You
know, I've been thinking. Chief...Nature's done it all the wrong way round."

"Done what the wrong way round?"

"Planets," Chris replied. "Nature builds planets all wrong. They ought
to be the way Janus is."

"How d'you mean -- inside-out?"

"Right. It's a much better way to build a planet when you think about
it. I mean, take Earth for instance. A ball of rock eight thousand miles
across, which is a hell of a lot of mass, and yet what does all that mass do
for you...as far as anything useful goes, anyway?"

"You tell me," Dyer invited.

Chris threw his empty hands up in front of his face.
he said simply. "And all the gravity is good for is keeping air and people
down. But what a bloody inefficient way to do it! Janus does the same thing
with much less mass because it's enclosed and it spins...Much better way of
going about it."

"That's a neat way of thinking about it," Ron agreed.
of it like that."

"Another thing too," Chris told them. "All that mass is a problem when
you want to get away from it and go somewhere else. But Janus's gravity is all
inside; there isn't any at all outside that's worth talking about. So
traveling about between Januses is easy. Natural planets are crazy. Why spend
all that energy getting yourself up out of one gravity pit and then go
straight down another one? It's like everybody living at the bottom of coal
mines. Doesn't make sense."

They caught up with Kim,

"It makes gravity,"

"I hadn't thought

who was talking to Dr. Fred Hayes, one of the



specialists selected by Dyer for the computer team. Hayes was from Bell Labs
and an expert on symbolic logic and the analysis of complex switching
matrixes. He was a tall, lean graying individual in his late forties and he
walked with a loose easygoing stride that contrasted sharply with Kim's
characteristic brisk and purposeful pace.

"How's it going, Fred?" Dyer called, raising his voice to attract
Hayes's attention. "Has the captain convinced you that what I've got you into
might not turn out to be so bad after all?"

Hayes half-turned and cast a wry grin back over his shoulder. "Well, it
could have been worse, I suppose," he conceded. "Knowing you, I was prepared
for anything." They had known each other casually for the seven years that had
elapsed since Dyer's time at M.I.T. Hayes had been with the University of
Maryland then, and had collaborated with Dyer on mapping out the basic logic
of the HESPER prototypes.

"So when do we hear all about these funny machines you've been working

on, Fred?" Ron asked. "I'm still waiting to find out what we're expected to
fight those computers with. Aren't you even gonna give us any clues?"
"Oh, you won't have long to wait," Fred answered. "In fact there'll be a

demonstration of them first thing tomorrow. That's right, isn't it Ray --
first thing tomorrow?"

"Correct," Dyer said, mimicking Malloy's tone. He stretched out an arm
and clapped Ron playfully on the shoulder. "And in the meantime, my friend,
you have weapons training to look forward to. Did you ever fire an M25?"

"That's the most ridiculous thing I ever heard," Ron grumbled, ignoring
the question. "What the hell use do they expect guns to be against computers?
Is a computer supposed to grow arms and legs or something? And I sure hope
they're right when they say that there won't be any undue hazard from low-
velocity ammunition on Janus. I'd sure hate to be living inside a balloon that
becomes perforated."

According to the figures that had been given, there was no risk of Janus
decompressing explosively in the event its skin was punctured by small holes.
All that would happen would be slow leakage; even with a hole three feet
across, it would take almost twenty hours for half the microplanet's air to
escape. As far as the use of firearms went, the experts said, the risk of a
bullet penetrating the shields was low, and, even if a few did, the
consequences would be far from serious. So what were firearms needed for?
Nobody really knew. Military people were just loath to go anywhere without
them. In view of the uncertainty surrounding the whole experiment, a
regulation had been decreed which required every person destined for Janus to
undergo appropriate training.

"Well, it's something different, isn't it," Chris remarked cheerfully.
"And you never know, you might need it. I suppose there's always the chance
that something could crop up that Fred's gadgets aren't designed to handle.
It's usually a good way to stop most things when everything else fails.
Anvhow, they've got enough brains in on this. I reckon they ought to know what
they're doing."

Ron reflected on the statement for a moment.

"That's what you Limeys said about the Titanic," he replied.

Late that afternoon Chris was lying prone with the stubby black cylinder
of the sighter resting loosely on top of the low parapet of sandbags in front
of him. He pushed a wisp of hair away from his eyes and up under the rim of
his steel helmet, and returned his gaze to the red flag that marked the
target, over four thousand feet away at the end of the shallow valley that
stretched out from the foot of the slope below him. The flag was just a
pinpoint dancing in the haze of black smoke that still hung in the air from
earlier bursts.



"Okay. One to go. Let's make it good." The voice of Sergeant Mat
Solinsky came from behind him and to his left. Chris raised the sighter to
bring its stock comfortably against his shoulder and lowered the side of his
face against the cool metal. As he moved his head behind the binocular
eyepiece, the distant end of the valley Jjumped forward to resolve itself into
a detailed close-up that revealed every pebble and blade of grass. He searched
until the flag moved into the field of view, gently centered the cross hairs
on the o0il drum that formed its base, brought it into sharp focus and locked
the range into the fire-control microprocessor.

"Just like the last one," Solinsky told him. "Nice and steady, squeeze
slowly, and maintain aim until after impact. Ready...Fire!"

The Gremlin streaked out of an eighteen-inch-long lightweight tube
positioned over a hundred feet away farther down the slope. The tiny missile
flamed away in a wide curve that brought it into alignment with the target,
traced a slight zigzag as it overcorrected and then compensated, and a few
seconds later struck a couple of feet off target to vaporize the o0il drum in a
flash that would have consumed a medium-sized house.

"That's a good 'un," Solinsky shouted. Ron murmured approval from where
he was standing a few paces back with the rest of the squad. "Let's have a
look at it," Solinsky said as Chris climbed to his feet. He plugged a lead
from his hand-held field computer into the sighter that Chris was still
holding and activated the screen. Chris, Ron and the rest of the squad crowded
around to watch the slow-motion replay of the view recorded through the
sighter's eyepiece camera.

"You weren't holding absolutely steady," Solinsky commented. "There's a
slight drift toward the left...look, you can see it there. With a static
target it wasn't enough to matter much, but if you'd been tracking you might
have blown it there. Anyhow, not bad."

The range had gone quiet. At the far end of the valley the remote-
controlled midget tractors were positioning more targets. On the slopes around
them other figures were rising and forming into groups while fresh six-man
squads stood by with their attendant instructors, waiting their turn to move
into the firing pits.

"Okay, guys," Solinsky said. "That was good. I guess we're done. Let's
move out." They collected the gear lying on the sand dunes around them and
began making their way up the slope toward the track that led to the fort.
Solinsky moved up to walk beside Chris and Ron.

"How does this compare with that World War II stuff on the computers
that you were telling me about. Bit more lifelike, huh?"

"I can see why tanks went out of fashion," Chris said.

Solinsky laughed. "One four-man fireteam could wipe out a whole brigade
of those things before they even knew where the stuff was coming from," he
said. "And with maybe fifty tubes scattered around the place, it wouldn't help
'em much if they did know. They still have to find the guys."

"What's the point of this anyhow?" Ron asked. "I can't see them issuing
Gremlins on Janus. Why learn about 'em?"

Solinsky shrugged. "Rules and regulations. If they're included in the
course that's stipulated in the orders, then that's what we teach. We just do
what it says."

"Sounds as if you might be out of a job when we get there," Chris
commented.

"Aw, I won't be doing any of this stuff there," Solinsky answered. "I'm
being assigned to outside maintenance...buzzing around in those little four-
man bugs. Sounds like fun, huh?"

"I wouldn't say no to a ride in one of them sometime," Ron said. "Any
chance of you fixing it?"

Solinsky brought his hand up from his belt to rub his chin. "Well now,



let's see...I'd have to wait until I know what the score is there. I'll see
what I can do. I'll be located in Section 17D of the Hub -- Maintenance &
Spares Unit. Why don't you two give me a call when we get there. I'll let you
know for sure then."

"We might just take you up on that," Ron warned him.

"Do that," Solinsky urged. "We've taught you how to fire a Gremlin. Who
knows, maybe we can show you how to pilot a spaceship too."

CHAPTER SIXTEEN

The arguments that had begun during Dyer's first meeting in Washington all
boiled down to this: if nothing that the system on Janus was capable of doing
could prevent its being deactivated, then all the risks associated with
allowing TITAN to grow further reduced to some form that was acceptable; if
the system succeeded in devising some form of "unpullable plug," then the
risks were unacceptable.

The object of the experiment was not to find an effective means of
destroying the system. After all, given a machine with no previous knowledge
or experience of having its survival threatened and without having had any
opportunity even to become aware that it was vulnerable, that end could have
been achieved with almost absurd simplicity: just switch it off and that would
be the end of the exercise. The objective was to find out how effectively its
defenses would evolve in response to repeated demonstrations of its
vulnerability. It was hoped to simulate the effects of things that might occur
in the normal environment on Earth. Things that could be insignificant to Man
but which a system that had developed a survival drive might interpret as
potential threats -- power cuts, for example.

The only way to bring it to the system's attention that it was
vulnerable at all would be to go ahead and switch it off, and let its
reasoning abilities figure out the implications. But obviously if it was
switched off, it would be incapable of reasoning about anything at all, never
mind taking any action to protect itself. Which said they'd have to switch it
on again.

With power restored the machine would, because of the way it had been
programmed, react to the knowledge that it had been halted, becoming mildly
concerned and somewhat curious. Repetitions of the process -- simply switching
key parts of the machine off and then on again -- would reinforce its reaction
to the "discomfort" until, like a dog with an itch, it would begin
experimenting to find ways of making the discomfort go away.

Kim's group was responsible for developing the programming that would
produce this behavior, and work had continued throughout the final weeks at
CUNY and later in the computer lab set up at Fort Vokes. Progress in this area
was on schedule.

But all that this would result in so far would be a computer that
worried. Even if it suffered agonies of paranoia, what could it do about them?
As Ron had said, computers were not equipped to carry rifles or throw grenades
at suspected assailants. This was where Fred Hayes and his group came in. In a
makeshift lab in the "Egghead Block" -- a building that had been allocated to
the scientific team for work space -- Hayes described some of the techniques
that the system was expected to experiment with in devising methods of self-
defense.

"Here's an example of one of the structural modules used in the
construction of buildings on Janus," he said, gesturing for the others to
follow him over to the open area by the door of the lab. They formed a rough
circle around an eight-feet-high panel, formed from some coated sheet material
and reinforced by a sturdy-looking frame of aluminum sections. It was standing



vertically in a supporting jig away from the walls on a clear part of the
floor, and allowed them plenty of room to study it from all angles. Dyer
walked slowly round the panel, casually taking in details of the alignment
lugs and securing catches along all four sides, and came to where Frank
Wescott was leaning forward to run a finger experimentally across part of its
surface.

Frank had a pale thin face whose planes came together at sharp angles.
He wore his hair short and parted in an old-fashioned style and his tight-
lipped mouth had a permanent downturn at the corners, which gave him the
appearance of being somewhat humorless and fussy. In fact he could be just
that at times, but he was first-rate at pinpointing elusive bugs in
horrendously complex programs and that was what mattered.

"I thought it would be plastic and cheap," Frank said, looking up. "But
it's not. It's difficult to tell exactly what it is. Feels quite good and
strong, though." He sounded mildly disappointed.

"If Janus is made out of moonrock I don't think you'll find much plastic
there," Dyer remarked. "I don't think you'll find much of anything that needs
carbon. It's probably some silicon-based stuff?”

"Is this made out of lunar material?" Chris asked Hayes, a few feet away
from them.

"Yes it is," Hayes replied. "It was one of the ones churned out in
Detroit while Janus was being built." He raised his voice to address all of
the half-dozen or so persons present.

"This is an example of one of several kinds of standard wall module," he
said. "No two buildings on Janus look alike, yet they're all constructed by
putting together a comparatively few types of standard module like this one.
There are modules for walls, floors, roofs, ceilings and so on, and some
special types such as see-through panels for sun porches or windows or
whatever. Anybody can put 'em together and you can design your own house and
put it up in a day. The number of possible combinations is more than the whole
population could get through in a lifetime.

The faces around him were polite but not really all that interested.
They knew that Hayes was not there to talk about aesthetics and architecture.

"Modular buildings aren't really new," he went on, as if reading their
minds. "But here's something that you won't find in any modular buildings down
here on Earth...not yet anyway." He indicated a flat rib encapsulated in an
insulation coating that transversed the rear of the panel fully from one side
to the other. Both ends terminated in identical blocks at the edges,
suggesting connectors of some kind.

"Datastrip," Wescott guessed. Hayes nodded. Somebody gave a low whistle
of approval.

Datastrip was something that had been under development for a few years
and which was reported in the professional journals from time to time.
Essentially it meant that every structural module of every building of Janus
carried a length of integral electrical bus to which any device designed to
communicate into TITAN could be coupled, either by direct connection or by
radiated energy as was the case with portable things like viewpads. As all the
modules were assembled together to form structures, the strips connected up
automatically to provide plumbing in TITAN wherever you happened to be. The
network thus formed a tree which grew as the building grew, all its twigs
finding their way eventually back to one of the trunks of the primary data

highways.
"Not just passive wiring either," Hayes told them. "Ifs got its own
switching and routing microprocessors built into the connector blocks." That

meant the buildings themselves would constitute functional extensions of the
network's total switching hierarchy. It heralded the day when whole cities
could be designed as living cells in the planetary organism, not just as boxes



of inanimate steel and concrete through which electronic neural tissue was
threaded afterward.

"This is the first line of defense that we expect the system to try,"
Hayes went on. "The Datastrip distributes power lines throughout Janus as well
as network intelligence. When we start breaking its connections it'll almost
certainly start creating bypass links to neutralize the breaks. With billions
of combinations to choose from and thousands of computers available to do the
figuring, it ought to have no trouble finding ways through a lot faster than
we can block them." He shrugged. "That, of course, is one of the things we'd
very much like to find out more about."

While Hayes was talking, Dyer studied the expression on Wescott's face.
Frank's features were blank but his eyes betrayed a lack of conviction. It was
the look of somebody in the position of having to listen to a sales pitch on
something he'd already made his mind up not to buy. Frank was still convinced
that the risks had been outrageously exaggerated, that the whole exercise
would prove an expensive and pointless waste of time, and he had said so.

"If you route the primary power of a machine through a manually
controlled switch there's no way in hell it's gonna stop you from unplugging
it," he had told Dyer and Krantz during a debate shortly after his arrival.
"If you decide to throw the switch then that's the end of it. You don't need
an army and your own private world to prove that. We'll just wind up looking
like the biggest bunch of assholes in the business with millions of dollars
gone down the tubes to account for."

Frank had maintained his stance ever since Dyer's first trip to
Washington with Richter, so his attitude had come as no surprise. At first
Krantz had expressed doubts at the wisdom of having Frank along at all, but
Dyer defended the choice on the grounds that in science, as with most things,
good ideas flourished best on a diet of varied opinions. People who all
thought the same way tended to expend a lot of time and energy merely
reinforcing one another's prejudices instead of solving problems. Schroder had
agreed with Dyer and in the end Krantz accepted the vote. Dyer had guessed
that Frank's morbid streak would compel him to come along if only to see his
prophesies fulfilled, and that was exactly what happened.

"If the system turns out to be incapable of bypassing our attempts to
shut it down, then we'll have won and there'll be nothing more left to do,"
Hayes said. "If that happens we can carry on and upgrade TITAN without any
further worries. But if that did happen, I must confess I'd feel very
disappointed in it. I'm sure it could do better." Wescott sniffed pointedly
but didn't take the matter any further. "So now we've reached a point,
hypothetically, where the system has successfully neutralized the built-in
breakpoints that were supposed to guarantee we'd always have final control
over it, Hayes went on. "What do we do then?"

He cast an eye around the group to invite suggestions and began moving
slowly toward the end of the lab, where a demonstration of some kind seemed to
have been set up. On a bench was a stripped-down electronics mounting box
which contained a battery of standard honeycomb blocks -- the high-density
receptacles used universally for holding the scores and often hundreds of
molecular-circuit cartridges that were interconnected to form computers and
practically every other kind of complex system. A second bench about ten feet
to the right carried a smaller assembly of honeycombs held in a metal frame
and coupled to an elaborate mechanism of shafts, cylinders, linkages and
motors. Three sections of Janus-style wall module stood edge to edge to
provide a backdrop for the display, presumably affording a connection between
its two parts via Datastrip.

"Well, if you found you couldn't control the net, you'd have to start
isolating sections of it until it lost integrity," a short, balding, pink-
faced man offered in reply to Hayes's question. His name was Eric Jassic. He



was one of Schroder's CIM scientists from Washington, a specialist in
communications techniques who had made significant contributions to ultra-high
frequency optical multiplexers.

"Why screw around?" Ron demanded. "Just go to where the goddam
processors are and unplug 'em there."

"Very well," Hayes agreed in a pleasant voice. "Let's try." A few heads
exchanged quizzical looks as the group formed a loose gaggle between the two
benches, Hayes tapped a rapid command into the touchboard of a flatscreen
panel hanging on an arm at one end of the left-side bench. At once the
mechanism on the other bench came to life, with a flurry of whines, clunks and
hisses. After watching it for a few seconds they realized that it was nothing
more than an automatic component-forming machine, the kind used in thousands
of manufacturing plants around the world. An injection moulder ejected cast
blanks at the rate of one every couple of seconds, which then passed through a
series of cutting and drilling operations, eventually finding their way
through to a spring-loaded magazine in which the finished parts were being
stacked. The magazine would normally convey them onward to the next stage of
whatever assembly process they were intended for.

"It doesn't really matter what those widgets are," Hayes commented
cheerfully. "But if you want to know, they're part of the end-bearing for a
room-temperature superconducting clutch. You're all probably familiar with
this kind of machine, at least in principle." He indicated the right-hand
bench with a vague gesture of his arm. Most of them were. It was just one
example of many types of general-purpose machining robots in widespread use.
Such machines were general-purpose in the sense that they were programmable
and could produce a virtually unlimited variety of parts depending on the
commands loaded into them. They were descended from the specialized machine
tools that had been used for many years in mass-production plants, but were
far more versatile. Presumably the small honeycomb next to the machine was the
local computer that stored and interpreted the programs.

"The large computer here on the bench is the remote supervisor," Hayes
informed them, tapping his fingers against the larger honeycomb. "It's coupled
into the machine's own processor in the usual way, except that to make things
a little more authentic we've used Datastrip a la Janus. The supervisor
downline loads the programs of what's wanted and the local processor does the
rest. Also, the supervisor performs remote diagnostics via the link to make
sure that all's going well at the other end. Okay?" Nobody had any queries or
comments. Everything that Hayes had described was standard practice. They
waited, curious to see what would come next. The machine clunked and whirred,
churning out its widgets with obvious contentment.

"If the machine packed up, the normal thing to do would be to get a
diagnosis from the supervisor and send someone to fix it," Hayes continued.
"At least, if it happened today it would. But that takes time and people would
rather be doing more interesting things, so probably in years to come we
wouldn't bother. What we'll probably have is something like we're putting into
Janus today." His eyes twinkled as he looked from face to face around him, as
if he were enjoying some joke and were waiting for them to see it. He was
evidently amused, but at the same time he seemed to be waiting for a response
to some implied challenge that he hadn't voiced. "Well?" he asked after a
while. He caught Dyer's eye for an instant and winked almost imperceptibly.
Dyer had seen this demonstration about a week earlier. He didn't want to spoil
Fred's fun, so said nothing.

"Aw, quit the fooling around, Fred," Ron exclaimed at last. "What the
hell are you waiting for us to say? Okay, we're making widgets. So what?"

Hayes couldn't contain a smile any longer.

"You're not supposed to say anything," he replied. "You're supposed to
stop it."



"Stop what?" Ron looked confused.

"The machine," Hayes said. "See if you can stop it making widgets. In
other words put a fault into it. That's the game." Dyer grinned to himself as
he saw a crimson tide of exasperation boiling up out of Ron's collar. Chris
was standing next to him, frowning thoughtfully and looking from Hayes to the
machine and back again.

"Stuff all this," Chris said suddenly. He stepped forward and stood in
front of the bench -- "Just stop it," he repeated. "That's all we have to do,
right? Any way we like."

"Yes," Hayes answered.

"Right." Chris opened one of the drawers below the edge of the bench,
cast a quick look around inside, closed it and tried another one, grunted to
himself and lifted out a tray containing tools. He selected a dental probe,
put on a pair of binocular magnifiers and leaned forward to peer closely at

the face of the honeycomb. "Let's see now..." he mumbled to himself. "There's
a row of oh-eight-sevens here...probably the main processor array. Must be
part of the guts of it anyhow. Let's have a go anyway..." He probed delicately

into the honeycomb and with a smooth practiced motion extracted one of the
microcartridges. The widget-maker promptly clunked to a halt. Chris deposited
the cartridge carefully on a watchglass and stepped back with a shrug. "One
widget whatsit bites the dust," he announced.

"What's that supposed to prove?" Ron asked.

"I know him. He's up to something," Jassic said. Hayes continued
smiling.

A sudden rushing sound, like that of high-velocity ducted air, mixed
with a fainter electric whine, came from halfway up the wall to their right,
causing all heads to whirl around in unison. The metal racking against the
wall there had looked like ordinary storage shelving and nobody had taken much
notice of it. But now that their attention was drawn to it, they could see
that it was something else. It was an array of open compartments that looked
like pigeon holes for mail, except that each was a foot or more square. There
must have been at least two dozen compartments. A few were empty but each of
the others contained one of an assortment of unidentifiable objects. Some
gleamed bright and silvery and were about the shape and size of ordinary
toasters; others were dull and cylindrical, while still others suggested
nothing familiar at all but with their sprouted tangles of rods, hooks,
antennas and claws resembled, if anything, gigantic mutant insects.

The noise was coming from one of these objects. The object that it was
coming from was a dull-gray cylinder about six inches across, lying on its
side on top of a flat tubular framework that contained a mass of tightly
packed gadgetry and wiring. The near end of the cylinder was distinctly
insect-like, with a profusion of miniature probes and jointed arms, and a
circle of recessed windows that could have been lens apertures.

The whole thing was starting to move.

As they watched speechless, it slid smoothly out of its cell like a
metal wasp emerging from its nest, and hung in midair a foot or so in front of
the pigeonholes. Then it dropped vertically for a short distance, aligned
itself in the direction of the right-hand bench, and began moving at about
chest height off the ground. Chris Jjumped out of the way in sudden alarm.

"It's okay," Hayes said with a laugh. "Stay there."

"Up yours, mate," Chris breathed shakily.

The wasp homed unerringly on the face of the honeycomb. It extended
three of its tiny arms sideways to lock onto the registration pins located at
intervals across the face and then, holding itself quite steady in the air,
traversed slowly sideways until its axis was aligned with the array element
from which Chris had taken the cartridge. Nobody could see quite what happened
next because the wasp was flush against the face, but suddenly the widget-



maker clicked into life again. The wasp detached itself and turned back to
point at its cell. Just as it started moving, Hayes stepped forward and placed
himself in the way. The wasp paused for a split second, then made a smooth arc
around him, reversed itself back into its cell, and died.

A burst of excited chattering suddenly broke out to greet the
performance. There was no need for Hayes to explain what had happened. It
didn't take much thought to see that other wasps, equipped with suitable tools
and carrying the right selection of parts, could replace far more things than
just electronic microcartridges, provided of course that the equipment being
serviced had been designed for it.

"They're called drones," Hayes told them. "I'm sure I don't have to
spell out the idea. There's a whole zoo of them to cover lots of different
special functions. Most of the work on them has been done in Japan. This'll be
the first time anybody's seen 'em outside a few R & D labs. How d'you like
) em? "w

"I'm still not sure what it's supposed to prove," Frank Wescott said.
"What are you trying to tell us...that the Janus system will be able to fix
itself even if we try deactivating it? I don't believe it, Fred. All it says
is that routine repairs are going to become more automated. Okay, that's good.
But there are still lots of ways I can think of to shut a machine down that
things like that couldn't handle...ways that need people." He looked across at
Dyer. "That's my whole point, Ray. We can always bust it in ways that only
people can fix. As long as that's true I can't see what there is to get
worried about. I'm sorry, but I just can't see the point."

"Go ahead and show us," Dyer invited. A hush of interest descended on
the room. Wescott moved forward to survey the system before him for a few
seconds -- The widget-maker clacked away happily while its now-full magazine
was whipped away and replaced by an empty one.

"Mmm..." Wescott said. "The supervisor here runs the diagnostics...so
the supervisor must be able to figure out the fault to be able to call in the
right drone. There must be a comm channel from the supervisor to the drones
somehow. ..probably radio via the Datastrip." He cocked an eye at Hayes, "How's
that? Am I about right?"

"Right on the ball," Hayes said approvingly.

"And you did say we could try anything we like."

"Yes I did."

A gleam of unabashed malevolence came into Wescott's eye. He was going
to enjoy this exercise. He rubbed his palms together and stooped to use the
tools that Chris had left on top of the bench.

"Want a hammer, Frank?" Ron called.

"That's crude," Wescott called over his shoulder. "I've never found a
machine yet that I couldn't outsmart." And that's why you're here Frank, Dyer
thought to himself.

Frank began with a simple trick. He removed a cartridge just as Chris
had, and then located the connection from the Datastrip to the widget-maker's
processor and jerked it out. Then he removed a second cartridge. With the
connection to the supervisor broken, there was no way that the supervisor
could deduce that the second cartridge had gone. Frank wanted to know what it
would do when the drone replaced the first cartridge and nothing happened.

The same drone as before emerged from its cell and did its party-piece.
The widget-maker remained paralyzed.

"Don't tell me it's quit," Wescott said scornfully. A kid of two could
have thought that one up."

"Not on your life," Hayes replied.

An electric-toaster drone came out, hovered alongside the computer-in-
distress and plugged itself into an auxiliary test socket. Silently it



communicated its findings back to the supervisor and the supervisor thought
about the situation.

"It's called in the flying doctor," Chris mused.

A spherical drone, bristling with lenses, joined in the act next and
proceeded to drift slowly back and forth a few inches from the honeycomb,
rotating turrets to switch in different viewers while it studied the scene
from all angles. The doctor unplugged itself and backed off to hover a couple
of feet back, uncovering the point where the cable that Frank had disconnected
was hanging an inch away from its socket. The scanning drone zeroed in
immediately and a few moments later a crab drone descended and restored the
connection. After that it was pure routine for the cartridge-injecting drone
to do its thing again and the widget-maker was back in business.

"Come on, Frank, what's the matter with you," Ron jeered. "I thought you
were gonna outsmart it."
"Electrons one, humans nil," Chris declared. "Round two coming up."

Frank gritted his teeth and turned back to study the layout with a new
respect. "Okay you bastard, you've asked for it!" he growled.

This time he didn't bother trying swapping cartridges around. Obviously
the drone would be designed to extract duds as well as inject replacements,
and would therefore be just as capable of swapping them back again. He
disconnected every cable he could find both at the machine's control computer
and within the mechanical labyrinth of the machine itself. But after a brief
conference between the supervisor, the sphere drone and a scurrying-crab
drone, all the cables were plugged in again. He traced the main data cable
that connected the local computer to the machine, disconnected it at both
ends, undid its restraining clips, removed the cable completely and threw it
in the trash bin; a tubby, jolly-looking drone bustled down to attach a new
cable and the crab showed off its versatility by nudging the cable into the
restraining clips and snapping them shut. The audience were joining in the
spirit of the game and suggested cutting cables, filling disconnected sockets
with resin cement and flattening the pins of plugs with pliers, but after some
debate they concluded that things like that would probably be of no avail; if
the drones could replace cables, they could no doubt replace broken cables and
fouled-up components just as easily. Hayes confirmed it and they believed him.

Frank tried a new approach. He disconnected the main drive motor of the
machine, then used a spanner to dismount the whole motor and heaved it out of
the machine completely. It was heavy and he needed both arms to hoist it.
Everybody watched with rising suspense as the sphere drone fussed back and
forth around the machine inspecting the damage. Surely there was little that
the drones could do about that. The supervisor worried in silence for a long
time, and Frank began to look grimly satisfied.

And then a drone larger than any they had seen so far trundled itself
out along the floor. Obviously this one didn't fly. It was about the size of
an upright chair and looked something like a cross between a lawn mower and a
forklift truck. As they watched in astonishment, it rolled across to the far
side of the lab and slid its lift underneath a spare motor that was lying on a
low shelf while the sphere drone followed it and hovered nearby, presumably to
act as eyes. Then fork 1lift trundled back to the machine, jacked the motor up
to the height of the mounting flange, and an extending ram pushed the motor
off the 1lift and slid it neatly onto the studs. While fork 1lift held it
another drone secured it with a rotating nut-driver bit, after which crab
drone restored the electrical connections and immediately the widgets started
flowing again.

Frank got mad, stamped around to the rear of the wall modules and put an
axe through the Datastrip rib. A garbage-disposal drone walked along the wall
astride the rib, lifting it from the surface, cutting it into twelve-inch
lengths and stacking them on its back while a strip-laying drone spun a new



one behind it, followed by a chattering crab drone which fastened the new
strip securely to the surface. Frank used an RF probe to measure the field
being radiated from the strip to control the drones, and tried jamming it with
an oscillator-fed antenna, but the supervisor simply changed frequencies
faster than he could match.

In the end he did win, but only by deactivating the supervisory
computer. It was a hollow victory, however; if the machine had been controlled
through a network the size of TITAN instead of from a single computer isolated
on a lab bench, the controlling processor could have been any one of thousands
located anywhere. Deactivating that would have achieved nothing since the
network could simply have substituted another.

When the demonstration was over. Dyer addressed the faces around him,
which had become very quiet.

"Some of you might be wondering why we should bother giving the System
things like this to defend itself with at all if it's going to make our job
more difficult. Why not simply lay off making drones in the first place?" A
few puzzled heads nodded. "But there really isn't anything especially
significant about the drones," be told them. "They just represent a situation
in which the System has greater control over resources and over itself than
anything we've seen with TITAN. In years to come there will be lots of other
things around besides drones. The question is, if we ever gave a system
autonomy comparable to this on a global scale, how far could it go in using it
in ways that we never intended it to? That's what we want to find out."

"Is there any chance that these things could end up being used as
weapons 1f the System turned nasty?" one of the CIM people asked.

"It's a possibility that we have to allow for," Dyer replied. "Fred and
his crew have been working with the Japanese on developing some specially
modified versions that use a number of methods to deactivate or destroy other
drones. They can be operated independently of the System if need be, for
example via lasers or wires as well as by radio. So if it does turn nasty, we
can send in our own antidrone drones after its troops anywhere they can go. I
think that when you've had a chance to see what we've got and play with them,
you'll find we're in pretty good shape.

"You all know that the Janus System will be a step ahead of TITAN in
terms of managing a whole planet. It will have control over the life-support,
power distribution, transportation and all that kind of thing, so obviously it
could play a lot of unfriendly tricks if it ever recognized us as adversaries
and discovered our weaknesses. Well, we've put a lot of work into analyzing
the kinds of thing it might possibly do, and we've built in all kinds of
safety overrides to make sure we always have ultimate control over it. You'll
be seeing more of those over the next few weeks and until then don't worry too
much about it. Janus will be full of things that we'll know about because we
put them there, but the System won't."

A chorus of mixed murmurings broke out on all sides as he finished
speaking. In the middle of it.

"You're telling us the dumb bastard isn't going to outsmart us, right?"
Frank called out.

"Right!" Dyer told him and grinned. Everybody laughed and the atmosphere
at once became more cheerful.

Later on, when some of them were having a nightcap in the Officer's
Mess, Ron turned to Chris. "What if Fred's antidrone menagerie isn't up to it?
D'you figure an M25 could stop one of those things?"

"No problem," Chris told him. "It'd drill straight through one of those
tin cans." Somehow his tone failed to echo the confidence of his words. He sat
back and rubbed his chin thoughtfully, then added, "Although to be honest, I
wouldn't mind having a Gremlin handy as well...just in case."



CHAPTER SEVENTEEN

Up on Janus, work had been racing ahead at full speed ever since ISA obtained
the official go-ahead to begin their program of special modifications. The
early days of the project saw numerous clashes between the ISA technical teams
who produced the plans and some of the senior military officers responsible
for carrying them out. The military were daunted by the extent of the work
called for and protested that the timetable set was impossible. The ISA people
maintained that these fears were without foundation. It all stemmed, they
said, from the military's failure to appreciate fully some of the fundamentals
of large-scale structural engineering in space as opposed to on a planetary
surface, and to recognize the advances that had been made in automatic-
fabrication technology over the previous decade. Everything would smooth
itself out once the crash training program organized by ISA started yielding
results and the first batch of army engineers came to grips with the real
situation on Janus instead of imaginary ones in places like the Pentagon.

And it turned out that ISA was right. Most of the problems associated
with putting up something like the Tokyo Bay Bridge or the mile-high tower
cities in Europe resulted from maneuvering structural units into position
against their own weight and holding them there until enough other units had
been anchored in place to secure them. In space there were no such problems.
Immensity could be bought very cheaply and concepts of scale that would have
staggered the imagination of many architects at the close of the twentieth
century were becoming commonplace. Lattice frameworks of aluminum and steel
were assembled by automatic welding and riveting robots that worked nonstop
for weeks at a time, slowly crawling out into space at the ends of the metal
skeletons growing behind them. Shell sections to cover in the skeletons were
formed by spraying successive layers of aluminum vapor onto enormous inflated
balloons of the correct shapes. Huge as it was, the basic structure of Janus
had taken shape in less than six months from the date Detroit was completed.
That had been in the early 2020s. It was fitting out the inside that had
occupied the years since then.

They built Pittsburgh first, to receive and process the raw material
coming up from the Moon. Then they extended the main axis to form the Spindle
and built Detroit around it, thus equipping the growing station to transform
the ingots, girders, sheet and strip coming out of Pittsburgh into the tens of
thousands of different types of parts that would be needed for the rest of the
structure. Except for its prototype on Icarus B. Detroit without a doubt
represented the most advanced concentration of mixed automatic manufacturing
technologies that mankind had assembled in one place. The loads of gray and
brown powder unloaded by the catcher ships flowed into Pittsburgh, through to
Detroit, and emerged as everything imaginable from ceilings cast out of air-
blown foundry slag and glittering draperies spun from tinted translucent
fiberglass to plates of reactor shielding and liquid-cooled power
transformers. The Spindle grew onward from Detroit and sprouted the Hub, after
which came the spokes and finally the Rim. The solar collector and Earthward
microwave transmitter originally planned for Icarus C were supposed to be
constructed at the other end of the Main Spindle, below Pittsburgh, but this
phase of construction had been aborted before it began, when the decision to
use the station as Janus was made.

The comprehensive and efficient manufacturing capacity available in
Detroit made possible the supply of parts needed for the Janus modifications,
for which the military had failed to make adequate allowance On top of this,
they had based their calculations on the assumption that the labor would have
to be carried out solely by the pilot teams of ISA and service engineers sent
up to Janus, plus the reinforcements that would arrive in successive waves as



the project gathered momentum. What they didn't take into account were the
drones, which was understandable because at that stage they hadn't known very
much about them.

The Japanese consortium responsible for developing the drones had been
less than forthcoming on the subject of progress, mainly for reasons of
commercial security. The potential value of the drones in situations where
manpower came at a high premium had been recognized at an early stage,
however, and a few selected individuals from the Japanese Division of ISA were
kept fully informed of developments. After all, ISA was destined almost
certainly to become one of the biggest single customers. Over the next few
years a number of senior officials in other parts of ISA were brought in on
the secret as well, after signing strict nondisclosure agreements. Melvin
Krantz had been one of these privileged few. So, when the magnitude and
implications of the project became clear, he knew exactly where to go to
mobilize a solution to that particular aspect of the problem. The Japanese had
been reluctant at first, but conceded that the drones were practically through
the development phase and about due for preproduction testing, which could
hardly be kept under cover for long anyway. Finally they yielded to pressure
from the Japanese Government, which in turn was acting under pressure from the
Supreme Council in Geneva. Within a matter of days, manufacturing data on
drones were beamed up to Janus and the first models began rolling off the
assembly lines in Detroit.

After some initial misgivings, the engineers on Janus accepted their
unusual new workmates who would go anywhere, do any job no matter how dirty or
tedious, and who never got tired and never complained. In fact they became
quite attached to them, especially as some of the programmers began finding
out that it was not difficult to program the drone-control computers for
making coffee, pressing uniforms and shining buttons, cleaning floors,
checking stores and carrying out a whole range of domestic chores that their
designers had never dreamed of. A director from the Japanese consortium who
made a trip up to Janus to see how things were progressing, commented that in
the space of a few weeks the soldiers had discovered whole new areas of
possible mass-application that had never occurred to his professional market
researchers.

TV transmissions describing the work in progress were beamed down to
supplement the training and planning going on at Fort Vokes. As the weeks went
by and the patchwork scenery and roadless urban mosaics of Janus became
familiar to them, the future inhabitants began to feel more a part of that
world than of the nearer world beyond the perimeter fence.

One afternoon Dyer was standing with a Lieutenant Danny Cordelle on one
side of the large gymnasium, watching a group of about fifty recruits laying
out the items that went together to make up a standard ISA Mark 9.2 light-duty
spacesuit under the eagle eye of an instructor dressed in olive-green fatigues
and a forage cap. They had been talking about the progress that the members of
the scientific contingent, with their various backgrounds and temperaments,
were making in moulding together into a smoothly knit team that would live and
work harmoniously together. The importance of achieving concord was one of the
reasons Dyer had insisted on their participating in as many of the military
briefings and training sessions as could be fitted in.

"It's not going too badly at all," Dyer said. "Everybody seems to be
getting along fine so far. Seems to be working out a lot better than I
expected."

Cordelle was from the Army and in charge of the Technical Auxiliary
Group -- a crew of computer engineers, technicians and programmers from all
three services who had been assigned to work as backup to Dyer's scientists.
Officially Dyer headed the combined force, but in practice the two men had



found they could share their responsibilities more or less equally.

"That's always the way it goes," Cordelle told him in a slow unchanging
Carolina drawl.

"What is?" Dyer asked.

Cordelle shifted his weight onto his heels and rubbed the palms of his
hands across his chest.

"Aw, ya throw a bunch of people from all kinds of places together and
while there's no real heat on 'em they all get along fine and dandy. They Jjust
carry on foolin' each other all the time and pretendin' t' be the same thing
they've pretended t' be all their lives...Probably foolin' themselves too if
mah reckonin's anythin' t' go by." He shook his head and clicked his tongue.
"It doesn't matter what you do. It's when them bullets are comin' at 'em for
real that you find out who they really are."

"You reckon so, eh?" Dyer hadn't really thought about that.

"Ah reckon so."

The lights went out suddenly and plunged the gymnasium into pitch
blackness.

"You've just lost main power," the instructor's voice shouted from
somewhere across the room. "The air supply system has just gone into reverse
and the pressure's falling fast. You've got two minutes to get into those
suits. I wanna see 'em all correctly assembled and fully working. Go!"

"Let's get outta here," Cordelle whispered. A shaft of light knifed
through the darkness as he opened a door and slipped outside. Dyer followed
and closed the door behind them. They were in a storage room that gave access
to the outside.

"You remember Gabon back in '23?" Cordelle asked as they emerged into
the sunlight and turned to head toward the Egghead Block.

Dyer remembered. The rapid stabilization and Westernization of the
Central African states around the turn of the century had not suited the
ambitions of many of the traditional tribal leaders, whose power and local
prestige were being eroded with the sweeping away of the old ways. They had
reacted by stirring up a series of uprisings and local guerrilla wars on
various pretexts. A major incident had occurred when rebels took over the ISA
launch base at Cape Lopez on the Gabon coast, built there as a symbolic
gesture to indicate the place of the new Africa in the world of the twenty-
first century. The rebels had threatened to blow up five billion dollars'
worth of ships and installations if certain treaty rights to foreign nations
were not revoked. America, Russia and Europe had sent in a mixed force of
troops to protect the lives of their nationals and to safeguard their
investments.

"Were you in on it?" Dyer asked.

Cordelle nodded. "Ah'll always remember one time there when mah platoon
was billeted in a shot-up schoolhouse right on the edge of the secure
zones...one evenin' just when we were settlin' down and dishin' out the chow.
Well...bunch o' rebs got in through the perimeter somehow and the first thing
we knew about it was when they all come bustin' in the doors yellin' and
shootin' and screamin' and out t' make meatballs out of every one of us
there."”

"You don't look like a meatball to me," Dyer said. "What happened."

"We had a little gal there on signals," Cordelle told him. "From
Iowa...Didn't stand knee-high to a cricket -- She upped and grabbed a machine
carbine and blew the heads clean off five o' them rebs afore the rest of us
even knew what was happenin'. Rest of 'em didn't stop runnin' till they hit
the Zaire River." He shook his head wonderingly. "And we used to call her
'Butterfly.' Just goes to show, y' never can tell..."

When they arrived inside the Block, Cordelle left Dyer and went on
through to the office to attend to some administrative chores. Dyer carried on



upstairs and was just passing the doorway leading to Kim's lab when Kim
appeared from the corridor on the opposite side of the landing.

"Just the person!" she said. "I've got something to show you."

He followed her into the lab. It was a cramped room with several screen
terminals connected to the computers downstairs, a sea of manuals and papers
that overflowed off every square inch of horizontal space, and an unbroken
wallpapering of intricate diagrams and reference charts -- There was nobody
else around.

"Where are the troops?" Dyer asked casually. "You had a walkout or
something?"

"They've gone for a coffee break. I still had a few things to tidy up."

"So, what's the surprise you were going to show me?"

Kim cleared a space in front of one of the terminals, activated the
screen and gestured toward it without replying. It showed a graphical curve,
annotated with scores of numbers and symbols, rising exponentially against a
background of horizontal colored bands. Dyer studied it intently.

It was a semigraphical format that Kim's group had devised for
summarizing on a single screen the cumulative performance history of the
system they were using to test out their programs for implanting instincts
into adaptive learning machines. Their testing took the form of supplying the
machine with two sets of tasks to be performed, one set being designated
higher priority than the other. In that situation a classical computer would
have attempted to devote all of its time to high-priority operations, fitting
in the lower ones whenever nothing more demanding needed attending to. The
difference with this system was that its supervisory programs were written in
self-extending code in which was embodied an instinct to achieve the low-
priority goals and not the high-priority ones. Every time a low-priority task
requested service from the system and failed to get it, the instinct was
reinforced and the urge to do something about it strengthened. It simulated,
of course, the situation that the Janus System would encounter. The object of
the tests was to develop a coding structure that was capable of reversing the
order of priorities originally given. If something like that ever happened to
TITAN, it meant in effect that TITAN could elect to become independent and do
what it wanted to do in preference to what it was told to do. The inability of
anybody to guarantee that this could never happen was one of the things that
made Janus necessary. On Janus it would already have been made to happen.

The data on the screen told Dyer that in twenty hours of free running
without any external interference, the System had totally inverted its
hierarchy of priorities. It had rapidly evolved a compulsion to satisfy its
own desires and, in the process of finding a way to do so, had managed to
circumvent its first-level commands. It proved that Kim's group had met its
objectives well ahead of the deadline. A seed with the potential to grow into
something capable of taking over the Janus complex was now in existence.

At length he shifted his eyes to Kim and nodded silent approval.

"It hasn't run the primary task for over an hour," Kim informed him.
"Also the system override commands are ineffective."

"It's ignoring those too?" Dyer sounded surprised but impressed.

"That's right," she said. "All it wants to do is scratch -- The only way
to stop it is by switching the machine off."

Dyer stepped forward to the terminal and tried keying in a command
string telling the system to abort current activity and to initiate the
primary task. The status display on an auxiliary screen told him that the
system wasn't interested. He grunted and stepped a pace back and sat down in
the operator's chair while he examined the log display more thoroughly.

"So as long as we can keep switching it off we're still in charge," he
murmured absently.

"As long as..." Kim repeated. There was strain hiding behind her voice.



Dyer looked round sharply. "Hey, what's up? We've taken out plenty of
insurance. You're not telling me our cover's light, are you?"

"Oh I don't know..." Kim leaned back against the desk. She crossed her
arms in front of her and massaged her elbows as if she were feeling cold. Dyer
noticed for the first time that her cheeks had hollowed slightly and her eyes
seemed restless. "It's just that...setting up this whole business like
this...It's weird. Why go out of your way to create an enemy and then make
bombs for it to throw at us? Doesn't that strike you as kinda crazy? Why are
we doing it?"

"You know the reasons," Dyer told her. He was concerned.

"I thought I did when we were at CUNY," she replied. "But it sounded
more like a fun thing then. I didn't know the whole thing would become as
serious as all this." She tossed her head to indicate the walls around them
and beyond. "They're getting all set for World War III out there, but they
haven't any real idea what they could be up against. I've been living with the
system here and I've seen how fast it's evolving. It's frightening, Ray."

"You want out?" he asked seriously. "It's not too late. One of the
reasons for getting everybody here for a while was to give them a chance to
think it over."

Kim shook her head without hesitation.

"I'll stay with it," she said. "I'm too far involved now to pull out. If
nothing happened up there I'd feel stupid, and if all hell broke loose on the
rest of you I'd feel guilty about it." She straightened up abruptly, as if she
already felt foolish about what she had just said. She smiled suddenly to make
light of the whole subject and flipped a switch on the console to kill the
system.

"You're right," she went on. "See, it's easy. Maybe I've been putting in
too many hours lately and listening to Fred too much."

"Why? What's Fred been saying now?" Dyer asked, sounding relieved.

"Talking about evolution in general," Kim said. "He was talking about it
over dinner last night He thinks that in a few centuries from now the dominant
form of intelligence won't be us. He doesn't even think it'll be organic.”

"Machines?"

"Something like that...evolved from what we call machines anyway. He
reckons that what we call evolution -- organic evolution, that is -- is only a
tiny part of a much bigger spectrum that's been going on for much longer.
Entropy reversals started when the first atomic nucleus came together out of
Big Bang plasma."

"You mean atoms, molecules, stars, planets...self-replicating molecules,
cells, multicelled organisms...brains, intelligence, machines...They're all
parts of the same ongoing process. I've heard that idea before."

"So had I, but I'd forgotten about it until Fred brought it up," Kim
answered. "He said he couldn't see any reason why it should stop at this point
if it's been going on for twenty billion years. He said every level becomes
the prerequisite for the next level of complexity up the chain. For instance
you couldn't have a brain until you had organisms and you couldn't have
intelligence until you'd evolved a brain. So he reckoned that Man must be the
prerequisite for the next level up."

"And what did he reckon that was?" Dyer asked.

"Man can make machines," she said simply. "Nature can't. Inorganic
intelligence ought to be far superior in the end to organic intelligence, but
you have to have organic intelligence first."

"I see," Dyer replied. "And you didn't like the thought of that, eh?"

"I didn't like the thought of not being able to do anything about it,"
Kim said. "But we can do something about it. Machines don't build themselves -
- not yet anyway. We do, but we don't have to. If what Fred said ever comes
true, we'll be the only species ever in history that knew what it was doing



when it created its successor."

"We won't know that for sure unless we try and find out," Dyer said.
"That's what Janus i1s all about. Try looking at it that way instead of
sounding like Laura Fenning."

Kim was about to say something. She stopped and looked at him with a new
expression.

"I am, aren't I," she agreed. "I'm sorry it's just...I don't know...this
place seems..."
"Forget it."

There was a short pause. Dyer stood up in preparation to leave. Kim
moved forward and flicked a speck of something off his shoulder, at the same
time making him feel acutely conscious of her closeness. He had the fleeting
impression that it was deliberate.

"She's coming here, isn't she?" Kim said.

"Yes, in about a week. She's been going through a preliminary course in
Washington with some other special-category civilian grades."

Kim looked up at him with mocking reproach, only there was something at
the back of her eyes that wasn't mocking.

"That sounds like one hell of a coincidence," she said. "Now I don't
suppose the Machiavelli of CUNY could possibly have had anything to do with
it, could he?" Something in her voice made him say. "Me? No. I think it
started with something that Vince Lewis said to Schroder."

"Oh. I see.”

At that moment a babble of voices and laughter came from the other side
of the doorway to signal the return of the troops from the coffee lounge. Dyer
moved away and toward the door.

"I've got things to do upstairs," he said. "I'd better get out of here
while I still can...before I get trapped by that bunch. Thanks for the demo.
You're doing a super job. And don't worry about the insurance."

On the way upstairs Dyer thought about Kim's apprehensions and wondered
why she had agreed so readily to go on the Janus expedition at all. Perhaps it
was just as she'd said -- it hadn't seemed so serious at the time. But he
wasn't sure he fully believed that. Kim was far from dumb. One evening shortly
after they had all arrived at Fort Vokes, she explained to him over a beer why
it was that the domestic difficulties he had anticipated had never
materialized. She and Tony were not married, she said, and never had been. It
was just one of those things, and had been cooling down for some time. This
was probably as good a time as any to call it a day and that was what had
happened. Dyer accepted it at that and thought no more about it.

Suddenly a new possibility crossed his mind. Could there have been more
to her decision to break it off and go to Janus than the reason she had given?
The project frightened her but she'd wanted to be there anyway. Strange. Then
he remembered the look in her eye when she asked about his role in getting
Laura onboard, and the note in her voice that had made him lie about it. Was
that why she wanted to be on Janus? His step slowed as the pieces began
looking suspiciously as if they could fit together.

"Oh no," he muttered to himself. "Oh Jesus Christ, no...!"

CHAPTER EIGHTEEN

"Organic nervous systems began with crude reflexive networks of neural tissue
in things like starfish, and culminated in the human brain," Melvin Krantz
said. "It's interesting to compare the phases of that process with the steps
that our society has gone through in the course of its development. Our
society began with primitive, largely independent, social units interconnected
by rudimentary methods of communication, and has culminated in TITAN. The next



step beyond TITAN will be Spartacus."

The senior officers gathered in General Linsay's Staff Conference Room
listened in silence as Krantz spoke. Spartacus was the name that had finally
been agreed upon for the totality of the computer complex that would manage
the microworld of Janus. Janus was to be a miniature model of the world to
come, in which machines would be the slaves that attended to virtually Man's
every need. The original Spartacus had led the Roman slaves to rebellion; the
name seemed appropriate.

Krantz gestured toward the large plan of Janus spread out on the table
around which the officers were standing. "It's capacity for integrated,
autonomous operation...its 'intelligence,' if you will...will reside in the
Primary Level Net, which comprises the primary processing nodes. There are a
lot of these, but the important ones are the Super-Primaries -- the 'SP's.
They control and integrate all operations taking place in the Primary Level
Net and, through that, all activities in the lower levels of the complex.
Without the SPs, the rest of the System would just degenerate into a jumble of
dumb electronics. Hence, if we can guarantee being able to shut down the SPs
whenever we want, we can always be sure of retaining ultimate control over the
system." He proceeded to point to a series of points on the plan in turn.

"There are four SPs located in Downtown, two of them here at the
Government Center, which is where we will be based. There is one at the Area
Control Center in Paris and the same in Berlin. Finally there is one in the
Hub, two in Detroit and one in Pittsburgh." Krantz spread his arms along the
edge of the table and looked up.

"The object of the exercise is to allow Spartacus to evolve methods of
self-protection in any way it chooses, and to see if it proves capable of
forcing a situation in which we cannot deactivate it except by using means
that would not be available to us here on Earth. If it can do that, then it
wins and there can be no question of our risking anything similar with TITAN.
If it can't, then we can conclude that we're in pretty good shape, at least
for quite a few years to come. So now let's review the form that we expect the
game to take." The group crowded closer around the table to follow intently
while "Krantz went on:

"Shutting the whole system down is something we wish to avoid. If the
only way of controlling Spartacus meant that we had to render Janus
uninhabitable, the lesson as far as TITAN goes would be a very dismal one
indeed."

"How else can you do i1t?" an Army major asked from the front.

"The human organism sustains its vital functions perfectly well when the
higher functions of the brain are inactive," Krantz replied. "In the case of
Spartacus, the equivalent of those higher functions will be performed by the
Primary Level Net, that is, by the SPs. By deactivating those, we will
effectively be putting the System to 'sleep', which of course is a pretty
harmless condition. Our goal is to insure that we can always do that, by
shutting down the SPs."

"Just by cutting off its power?" a naval lieutenant queried.

"To begin with, yes," Krantz replied.

"I don't really see what that's going to prove," the lieutenant said.
"If it turns out that doing so doesn't have any effect on the System, that's
what I'd expect. Any computer net that's been properly designed will have all
the functions of any node backed up in other nodes anyway. It'll just treat
your switch as a power fault and reconfigure itself around it."

"You're right," Krantz agreed. "Any network should be able to continue
functioning effectively despite the loss of one or maybe more nodes. But
Spartacus will be a little different. It will be programmed to survive.
Therefore it should very quickly come to realize that if some cause outside
its control is capable of shutting down one SP, then that same cause could



equally well take out the rest. Hence it shouldn't be content to just
redistribute its work load and sit there hoping for the best. Unlike a
conventional system, it should, if it turns out to be half as smart as we
think it'll be, start trying to take active measures to get that node up
again. We expect it to juggle with the switching matrix to try and bypass the
power breakpoints that we introduce."

"Almost certainly it will leave us cold in the battle to see who can
outsmart whom in playing with the matrix," Dyer remarked from where he was
standing with Linsay. He had been paying only scant attention since he was
already familiar with every detail of the plan as a result of being one of
the" analysts who had been working for months to put it together. The reason
for the meeting was to bring Linsay's staff officers in on more of the
picture. So far they had been developing tactics; now was the time to unfold
more of the strategy. "It monitors every single point in the complex and we
can't," Dyer went on, "and it can figure out combinations a few billion times
faster than we can ever hope to. Still, we ought to learn a lot from how it
behaves in this phase."

"So at that point we will resort to other methods," Krantz said,
nodding. "Every SP node has been modified such that its total power is routed
in through a single, manually controlled switching substation. Once the power
bus is broken there, no amount of juggling with the matrix can create a bypass
around it. There are no alternative routes that can be operated by Spartacus."

The Army major shrugged and glanced at his neighbors.

"Sounds pretty watertight to me," he commented. "Don't see much it could
do about that."

"Don't forget the drones," one of them answered.

"Right," Krantz came in. "This is the first big test. At this point,
will Spartacus conceive the idea of manufacturing a bypass to restore the SP?
If it does that, it means that it will have recognized the cause of the
problem as being associated with a particular point in physical space outside
itself. That would be proof of a gigantic leap forward in its evolution of
perceptions."

"So what happens then?" the major ingquired. "What do we do -- rip it out
again?"

"Either manually or using our own drones, depending on circumstances,"
Krantz said.

"So Spartacus fixes it again," somebody offered.

"Yes, and we remove it again," Krantz replied. "If all that happens is
that it waits for the fault to reappear and then fixes it again, we have no
worries, gentlemen. I don't think there is any doubt that a few thousand
people can pull a system to pieces faster than drones can put it together. If
that's as far as it goes and no further, then that's the end of the experiment
We will have learned all we need to know."

Linsay threw in a word of explanation.

"It would mean that if a system on Earth ever went out of control and
tried to stop us dismantling it, it couldn't. Even if it got around the
overrides that we built m, we'd still be able to go out and pull it to pieces
if we had to and it wouldn't be able to stop us. It doesn't mean to say we'd
be overhappy about the situation, but if it ever did go that way, we'd still
have the last say." The heads around the table nodded that they understood.
Krantz's eyes gleamed. He leaned forward and spoke in a suddenly hushed voice.

"But...suppose that it extends its concepts of physical space and
analyzes the cause-and-effect relationships operating around it to the point
where it deduces that, if its own drones require access to the location of the
problems in order to rectify them, then whatever is causing the problems
probably requires access too. That would be another gigantic step. It would
signify well-developed powers of anticipation. The system would, in effect,



have reached the point of actively endeavoring to prevent rather than cure."

"You mean by actually attacking our drones...or even us?" A colonel
sounded distinctly skeptical.

"I'm not sure I would go so far as to say attack" Krantz replied. "More
a question of denying access to key points. That is the point at which we
would begin using the specialized destroyer drones or whatever other weapons
seem appropriate in order to force access."

"But just suppose for the sake of argument that you're wrong," the
colonel persisted. "Suppose that through some process of -- aw, I don't know -
- but for some reason it did attack. Even if it's a way-out chance, surely
your plan allows for it."

"If it came to that, I've no doubt that our specialized devices and
other weapons would provide more than an adequate defense," Krantz said. His
tone sounded slightly irritated, as if he were being forced to waste time on
trivialities. "My firm opinion is that the talk that has been going around
about this is all grossly exaggerated. The possibility that Spartacus will
even evolve any concept of Man as an adversary per se 1s remote to say the
least. But, if it ever did happen, the answer to your question is -- yes, our
plan does allow for it. That is why the population has been formed essentially
from military personnel trained in the use of weapons. And don't forget that
the destroyer drones can be used just as well for defense as for forcing
access to locations that might be contested."

Dyer noticed that the atmosphere had subtly become more tense. He wasn't
exactly sure why, but he could feel it. He looked around him and saw that some
of the faces were set into grim masks. They had all voluntarily accepted war
as their profession, but not this kind of war. Perhaps it was the utterly
alien nature of the potential enemy that was affecting them unconsciously.

"Okay," one of them murmured quietly. "As long as we're allowing for all
the possibilities, let's go all the way. What if it does pick a fight and it
gets out of hand?"

"If things go that far, then we would be forced to fall back on shutting
down Spartacus completely," Krantz conceded. "We would accomplish that by
cutting off its power source totally."

"Does that mean we'd have to shut down the whole of Janus?" the
lieutenant who had spoken earlier asked.

Krantz shook his head. "No. There are two completely independent power
systems. One is supplied by the solar receivers mounted on Detroit and
Pittsburgh, and is entirely dedicated to Spartacus and the machinery and
equipment that Spartacus controls. As a last ditch we can shut down that power
plant by manually operated switches located in Detroit and in the Downtown
Center. That, of course, would shut down most of Janus. However, there is a
separate standby fusion plant, feeding a separate circuit, which can power
such things as life-support and provide emergency services through manual
backup control stations supported by some conventional computers that aren't
connected into the Spartacus net. In other words, if our attempts to
lobotomize the System fail, we can still knock out the whole brain and leave
the vital functions running." He paused and cast an eye around as if inviting
comments but there were none.

"So, even if we do lose the early rounds," he concluded, "the standby
fusion plant and backup system guarantees us the last. Unlike an ordinary
fight, in this one it's only the last round that counts."

Linsay stepped forward and turned to face the group.

"The measures that we have described up to this point all simulate
protective measures that could realistically be built into an Earth-scale
system such as TITAN," he said. "In other words, if we can hold Spartacus at
any point up to and including the last that Melvin mentioned, then we can take
it that we could hold an equivalent system at the corresponding point down



here on Earth. So we'd always be sure of the last round. Therefore we'd win."
He paused and drew a deep breath.

"On the other hand, if Spartacus somehow manages to drive us beyond this
limit, then we will be forced to acknowledge that adequate safeguards on a
global scale are impracticable."

"We lose," somebody said quietly.

"We lose," Linsay agreed in a sober voice.

A silence descended for a few seconds while the room digested the words.

"But you've still got folks up there on Janus," the major objected.
"What's supposed to happen to them if you lose? What are you going to do about
this crazy machine now that you can't switch it off?"

"We declare a condition of Emergency Orange," Krantz answered. "That
means that we are no longer playing by the rules of the game. We've
acknowledged that we can't win by methods that could reasonably be duplicated
on Earth. At that point we stop worrying about that and hit low. Our only
objective now is to deactivate Spartacus by any means at all and restabilize
the situation." He paused. The expressions on the faces around the table asked
the unvoiced question.

"By taking out Spartacus's power system at its source," Krantz said.
"The solar receiver dishes will be knocked out by missiles fired from ISA
ships that will be standing by throughout. Without those, nothing that
Spartacus does inside Janus can possibly keep it functioning." He looked
around expectantly. Some of the faces registered incredulity. Some were
evidently impressed and nodded approval. A few failed to share the conviction.
Dyer spoke to press the point further.

"The ISA ships will be operating in fail-safe mode," he informed them.
"H communications with Janus are broken for any reason whatsoever, they'll
make their attacks on the solar dishes automatically. They won't just sit out
there waiting for us to send a request. If that arrangement results in an
unnecessary attack it may cost time and money, but that's better than costing
people." He intended going on by reassuring them that nothing could go wrong,
but remembered at the last moment that too many sick jokes had been based on
that phrase. Some of the sober looks around the room told him that he had done
the right thing by changing his mind. In their minds they were already up
there. Someone at the back elected to play devil's advocate by asking the
obvious question.

"And if something screws up the fail-safe system...?"

"We go to Emergency Red," Krantz said promptly. "Evacuation. Normal
evacuation will be through Northport via the Hub. To facilitate it there are
separate tubes inside the spokes that would be kept sealed off until a
declaration of an Emergency Red condition. The tubes contain independent
elevators driven by simple manually controlled circuits and give access to the
Hub through manually operated locks. If access to the Hub is impossible, we
can disintegrate the retaining shell of the lower shield, which will cause the
shield to disperse into space and allow us to evacuate through the Rim."

Krantz straightened up and cast a final look around him. There were no
more devil's advocates.

"I hope you will agree therefore, gentlemen, that every precaution has
been taken to insure the safety of the garrison even taking account of
possibilities that must be considered so remote as to be hardly worthy of
consideration. We face the future more than adequately prepared for the
unexpected and confident that, whatever happens, we can always notch the last
round. I trust that this briefing has allayed any misgivings or doubts that
any of you may have harbored. That will be all, thank you."

The mood was quiet as the group broke up and each man projected in his
own mind the pictures that Krantz's words had conjured up. The pep talk at the
end had produced no visible effects, but then everybody knew that it wasn't



supposed to; it was intended to spell out the message to be relayed down
through the ranks below What Krantz had really said boiled down to: "We've
covered everything we can think of. I hope to God we haven't missed anything
important."

CHAPTER NINETEEN

There were about thirty new arrivals in the batch that had landed a half-hour
or so earlier. Some of them were forming short lines to check in at
registration desks set up in the lobby of the Admin Block while the rest stood
around in scattered groups waiting for something to happen.

Her cowl of raven hair singled her out immediately. She was wearing
slate-gray slacks that glistened where they caught the light, and a pale-blue
lightweight jacket draped loosely over her shoulders. She seemed jauntily at
ease as she stood apart from the throng, casually studying a wall chart
showing orders of military rank and officers' insignias. Dyer crossed the
lobby and moved up quietly behind her.

"Welcome to China," he said.

Laura stiffened as if a voice had just spoken to her out of a tomb. Her
shoulders slowly squared themselves as she remained staring fixedly at the
wall in front of her. She didn't move for what seemed a long time, then turned
her head a fraction.

"This isn't happening," she said.

"No," Dyer agreed, standing with his hands on his hips and his weight on
the balls of his feet, thoroughly enjoying himself. "You're having an aural
hallucination. This only looks like Fort Vokes. It's really Peking."

She turned around slowly to face him. Her eyes were wide and staring but
already he could see the wheels turning behind them. Within seconds she had it
all figured out. There was no need to say anything.

"You knew all the time!" she accused. "You...you...unspeakable bastard!
You let me sit there making an idiot out of myself talking all that stuff
about China. And all the time you knew more about what was going on than I
did. Bastard!"

Dyer nodded unhesitatingly on every point, all the time grinning like a
Cheshire cat. Suddenly Laura was smiling too.

"It's..." she shrugged helplessly, "...just great. All these months and
I never knew. They told us a lot about Janus and the reasons for it and all
that, but nothing about the other people mixed up in it. I'm going to be
working with a team of computer scientists. You've got to be part of it. Are
you?"

"I run it," Dyer told her simply.

"Ray, it's fantastic! It'll be just like old times again."

"More so than you think. Chris and Ron are here. Kim's here. Frank
Wescott from CIT, whom you know about, is here. There are a few more that you
probably haven't heard of, but they're all good people. It's a great group."

"Chris, Ron...Kim...?" Laura looked at him in surprise. "They're all
here too? You mean all that stuff about going on training with ISA was just
baloney?"

"Of course it was," Dyer told her. "So was your China trip. Same

reason."

"So who's running the unit...what's left of it?"

"Oh, it's under temporary management."

"You left Al Morrow and Pattie there all on their own? Shame on you.
Anything could happen."

"They won't have a chance to stray far with Betty around," Dyer said. "I
think she adopted them as her personal charges."



At that moment a young corporal marched briskly in through the main door
and came to a halt in the center of the waiting group.

"All new arrivals billeted in Hut Five," he called in a loud voice.
"Acknowledge your names please." He proceeded to call out about half a dozen
names from a list that he was carrying in his hand. Their owners responded in
turn from various places around the lobby. The corporal folded the paper,
tucked it into his shirt pocket and raised his head again.

"Follow me to the bus outside, please." The half dozen began moving
toward the door. Dyer watched absently for a few seconds and then turned back
toward Laura.

"Have you checked in yet?" he asked. She nodded and held up a yellow
docket of the kind that was being handed out at the registration desks.

"I'm in Hut Three."

"Where's everybody's baggage?"

"They told us it'd be taken straight on from the plane. All I'm waiting
for is a bus, or whatever the Army uses instead."

"Hut Three's not far," Dyer told her. "Come on and stretch your legs.
I'll walk you across." They stopped at one of the desks to inform the clerk
there that Laura had gone on ahead and wouldn't be needing transportation, and
then crossed the lobby and left through the main door, followed by a few
curious looks from some of the new arrivals. Minutes later they were walking
slowly along one side of the parade ground toward where Huts One through Four
were clustered closely together between the gymnasium and the water tower.

"The first thing I knew about it was when one of the directors at
Zeegram called me in and asked me if I'd be interested in going away for an
unspecified period to do some secret job with the Government," Laura said. "He
didn't know anything at all about what the job was, but apparently he'd been
approached by someone in Washington who said that somebody somewhere had
recommended me for it."

Dyer smiled to himself but said nothing.

"Apparently the deal was that if Zeegram agreed to my vanishing for a
while and didn't ask any questions, they'd get all kinds of exclusive rights
and publication privileges later when the security was lifted."

"Which they obviously liked the sound of," Dyer commented.

"Klaus never lets a chance go by," Laura said. "Anyhow, a couple of days
later this guy called me at home and said he wanted to talk to me in
connection with the job. He wouldn't give any name and wouldn't say where he
was calling from or who he was working for. Just '...could we meet and talk it
over somewhere, maybe over lunch?' Well, the whole thing was getting kind of
weird by that time and I was pretty tempted to hang up..."

"But you were too curious," Dyer guessed.

"Okay, so I'm curious. Cows in fields aren't curious and I know which
I'd rather be."

"So what did he tell you when you talked to him?" he asked.

"Not a damn thing! He asked all kinds of questions about my background
and the kinds of jobs I'd had and that kind of stuff, and kept hinting at how
important security was, but he wouldn't come out in the open and say anything
about what they wanted me to do...not even about what it was connected with. I
was getting pretty mad at him at one point. Then I figured maybe he was trying
to test me out or something so I calmed down again."

Dyer laughed as he pictured it. If there was one thing that could be
guaranteed to rouse Laura to a fury it was people being secretive.

"Well, to cut a long story short, I said I was interested. He went away
and a day or two later some other guy and a woman showed up at my apartment to
talk about it some more. They went as far as telling me that the requirement
was for somebody to work as an observer with a scientific outfit in much the
same kind of way as I'd been doing for Zeegram. That was why they thought I



might be suitable. They couldn't say at that point where this outfit would be
located or what they'd be doing there. All they'd give was that it would mean
spending an indefinite period at some remote place and without outside
communications. Also that there could be considerable personal risk attached
to it. I'd only be able to learn more after I'd signed all the official secret
papers and decided I was in. After that there couldn't be any out. If I
changed my mind about going after I reached that point, I couldn't be allowed
out into the big world again until whatever it was was all over." She gave a
sigh of resignation and concluded. "So, here I am. There was no way I could
say no after that buildup."

"So who dreamed up the trip to China? Was that off the top of your
head?"

"No. They had it all figured out as airtight cover story and fixed up
with Zeegram for them to back it up. It made me feel like one of those secret
agents in the old movies."

They turned onto the concrete path that led between the two pairs of
huts. Short sets of wooden stairs led up to the hut doors on either side, each
guarded by a coiled hose and a bright-red fire extinguisher.

"So they gave you a pretty good rundown on what Janus is all about, eh,"
Dyer said as they stopped outside Hut Three. "You said once that you've always
"wanted to go up into space. I bet you never dreamed that when it happened it
would be on this kind of an escapade."

"I bet you never dreamed you'd ever be on something like this either,"
Laura replied. "Are you going to admit now that you were wrong?"

Dyer looked at her in sudden surprise. This was getting like old times
again.

"Wrong about what?" he asked.

"Computers. You told me lots of times that there was nothing to worry
about. If that's true what are we and all these people doing here?"

"Finding out whether or not there is something to worry about," he said.

"You're making it sound just like another experiment in one of your
labs," Laura told him. Her tone implied that she wasn't letting him get away
easily with something he was trying to pass off too casually. Dyer shrugged.

"It is. The lab's a bit bigger than usual, that's all."

"Oh come on, Ray!" At once her manner became openly challenging. "The
whole thing is practically an admission that we're on the verge of the biggest
screwup in the history of the human race, if it hasn't happened already. Why
else is everything being hushed up like this? They told us all about
Maskelyne. Admit it Nobody knows if the world's being taken over by a half-wit
or not, and Janus is a last-ditch attempt to try and find some way of
unscrambling the mess."

She was doing it again. Dyer felt his emotional pressure gauge nudging
into the red.

"That's garbage!" he told her. "The purpose of Janus is to gather data -
- factual data. Sure, there are answers that we don't have right now. No one's
trying to pretend that there aren't. There will always be questions that can't
be answered right now. When it comes to the point where we need to know, we do
the only thing that makes sense -- we find a way to find the facts. The way to
stop being scared of ghosts is to go out and look for 'em. That's when you
find out they only exist in your own head."

"Uh uh. You're selling science again," Laura warned him.

"I'm selling common sense. Anyhow, they're the same thing. The end-
product of science is reliable information, in other words knowledge. The
opposite of that is ignorance, which can't solve anything."

"Okay, okay." Laura raised a hand as if to ward him off. "Our beautiful
friendship only began again five minutes ago and I'm not arguing, at least not
for the rest of today. It looks as if we're going to have plenty of time for



all that fun later. Let's call it a tie."

Dyer's mood evaporated abruptly. He grinned.

"Okay. You're obviously intelligent enough to know deep down that I'm
right anyway, so I'll go along with a tie so you won't lose face." His body
swayed back and easily evaded the short jab that she aimed at his ribs.

"The problem with all you scientists is that you're always too proud to
admit when you've goofed," she retorted, "That's bad. Pride always comes
before a fall. Didn't anybody ever tell you that?"

"And so does walking around with your eyes shut," he answered.

Later that evening Laura joined the scientists for dinner. By a
unanimous vote they decided to forego work for once and to get together for a
social evening in the bar of the Officers' Mess. Kim was very quiet and
withdrawn and Dyer steeled himself inwardly to the thought that where women
were concerned anything could happen. To his relief, however, Laura made no
attempt to monopolize his company or to pin him down with conversation. In
fact she spent most of her time joking with Chris and talking to people she
hadn't met previously, especially Frank Wescott and Fred Hayes. Either she was
being discrete. Dyer decided, or her uncanny radar had sensed the situation
within the first half-hour. By the end of the evening Kim was back to her
normal self and joining in the fun; Dyer began feeling at ease again.

Afterward they went outside to watch the contingents departing for Janus
lining up to board the transports that had been shuttling back and forth all
day between Fort Vokes and Kennedy. Janus was already a functioning world and
week by week its population was growing.

In less than a month it would be the scientists' turn to go.

CHAPTER TWENTY

The five men who sat facing one another in the Oval Office of the White House
were grim and unsmiling. President Vaughan Nash kept his eyes fixed on the
desk in front of him while he allowed time for the full effect of the news to
sink in. CIM Secretary Irwin Schroder and ISA Director-General John Belford
exchanged heavy glances while Krantz and Linsay remained silent and
expressionless. Belford had just announced that a security-coded signal,
decipherable only by him personally, had been received one hour previously
from Janus. It had been sent by the commander of the small team of handpicked
Air Force technical specialists who had gone up to Janus a month earlier
posing as an ISA support group. The signal was brief -- in fact it decoded
into just one word: SPRINGBOK. This was the code word that meant Omega had
been successfully installed and checked without complications.

Omega -- a fifty-megaton thermonuclear bomb concealed at a strategic
point in a virtually inaccessible part of Janus's structure and wired for
remote detonation by a command beamed from Earth. Omega -- the final letter of
the Greek alphabet; the final resort should all else fail.

Only a handful of people apart from the five men gathered in the Oval
Office were aware that precautions this extreme had been taken. Three coded
keys, each generated separately by a randomizing computer, were needed in
combination to unlock the device before it could detonate. Nash alone knew one
of those commands; only Schroder knew the second, and Belford the third.
Should any one of them be unable to participate for any reason, his deputy
could, in precisely defined circumstances, obtain the code and learn of its
purpose by opening an electronically sealed order. Omega could be activated
only if and when all three accepted that an emergency of sufficient
seriousness had arisen and that all other means of dealing with it had proved
ineffective. Nobody knew what form such an emergency might conceivably take,



but Janus was full of unknowns. The possibility that Omega might be necessary
had to be faced. Should a situation arise for which Omega was the only
solution, the consequences of not having Omega to fall back on would be
incalculably worse than the world outrage that would almost certainly follow
its being used. Were that not so. Omega would never have been devised in the
first place.

At length Nash looked up and read the faces around him.

"I know it's sick," he said in a guiet but firm voice. "But it has to
be. If it's never used, then no harm can come of it. If it has to be used,
then the whole experiment will have avoided something happening worldwide one
day that we wouldn't have been able to stop. Sometimes a few lives have to be
gambled to protect many. At least these people are going through their own
choice and they know it's not intended as a picnic. A lot of others in history
didn't have the choice."

"It's okay for us to talk like that," Schroder reminded him. "But Melvin
and Mark are the only two of us who will actually be there. They'll be the
only two people on Janus who know about it. That's a hell of a lonely position
to be in." He made the remark more from respect for the two who were going
despite what they knew, rather than to say something that everybody in the
room didn't already know. Krantz and Linsay, of course, had a choice too. Nash
looked at them as if inviting them to reaffirm the views that they had first
expressed months before, when the gquestion of Omega was first debated.

"It's a soldier's job,"™ Linsay said stiffly. "You can't pick and choose.
You take whatever comes with the job."

Eisenhower, Bradley, Patton -- Cassino, Normandy, the Ardennes -- Linsay
had studied them all and relived time and time again in the private world of
his fantasies the days when generals commanded mighty armies and pitted
themselves against worthy opponents. A man could prove himself to himself
then. What was there to test the mettle of the warrior today? Endless
ceremonial parades and occasional show-the-flag police expeditions to disarm a
rabble of undisciplined savages or chase a few bandits away from unheard-of
villages in unpronounceable places. And even then, the restrictions imposed by
nervous diplomats on initiative and anything that might have called for even
the rudiments of true generalship made the whole thing more like a college
football match, except that the rules applied to one side only.

But to face an adversary unlike any faced before by any general in
history -- a real adversary for whom there were no rules -- This was the
battle for which destiny had shaped Mark Linsay. If Omega were ever needed he
would have failed. To fail and die locked to the end in mortal combat would at
least be more honorable than to return defeated. Either way he would go down
in history as the first military commander to fight not for a religious
emblem, a national flag or an ideological creed, but for the whole of his
race.

Nash nodded and turned his eyes toward Krantz. Krantz shrugged and
smiled contemptuously.

"You all know my feelings on the matter," he said. "There is not the
remotest possibility of the situation escalating to the point where something
as drastic as Omega will ever have to be considered. The whole thing is a
gross and ugly exaggeration -- a product of the paranoia bred into the
military mind or the politician's compulsive addiction to insecurity." He
clapped the palms of his hands down onto his knees in a gesture of finality.
"Omega will never be used. Therefore I do not take it into account as a factor
in making my decision. After the experiment has been concluded the device will
be quietly dismantled and the whole shoddy episode buried somewhere in the
classified archives. The only effect it will have had will be to leave a sour
taste in all our mouths. That's all I have to say."



PART THREE -- Combat
CHAPTER TWENTY-ONE

Dyer stood on the rock summit of a grassy knoll. On one side the knoll fell
away steeply to become one wall of a deep gorge through which a stream flowed
toward a lake farther below. Above him the slopes steepened rapidly, merging
into jagged outcrops of gray rock silhouetted against the strangely violet hue
of the sky. Above them the sky changed color gradually, becoming a normal blue
directly overhead then darkening again into violet as it plunged behind the
opposite skyline of the valley. The landscape below was more park-like than
the rugged, natural-looking slopes and buttresses that formed the valley
walls. The valley curved steadily upward in both directions along its length,
eventually disappearing up and out of sight behind the two immense
semicircular arches of the sky. A fresh, cool breeze rose from the floor of
the valley, carrying with it the sounds of birds from the greenery lower down.

Opposite a point not far behind him, a smooth tower two hundred feet in
diameter rose from a knot of buildings half hidden by trees on the valley
floor, and soared high above the skylines that bordered the valley on either
side. A lifetime's conditioning made his eyes see the sky as continuing
uninterrupted way beyond the top of the tower, but he knew that this was an
illusion; the spoke met the roof barely more than eight hundred feet above the
center of the Rocky Valley sector of Janus.

Farther away along the valley floor in the opposite direction, almost at
the limit of vision defined by the interposed archway of the sky, he could see
the base of a second spoke, the one that terminated in the middle of Downtown.
As he followed the valley floor with his eyes, the open patchwork of Rocky
Valley transformed itself abruptly into a compact terraced sculpture of
rainbow walls and gleaming roofs that became progressively higher nearer the
curving precipice of the spoke, like an abstract rendering of an ancient
ziggurat. The angles of the architecture and the apparent tilt of the spoke
toward him before it vanished combined to tell him he was looking down on the
metropolis of Janus from a height, while his sense of balance insisted that he
was looking up at it. Even after nearly a month on Janus he still had to stare
for a long time before his protesting brain managed to produce a consistent
interpretation of the conflicting data coming in through different senses.

He turned back to face the boulder upon which Laura, clad in jeans and a
tartan shirt, was silently contemplating the far side of Rocky Valley.

"You don't seem to be saying much today," he called out as he walked
back to join her. "What's up? Don't tell me you're so much of a city girl that
a little walk up a hill takes all your breath away." Laura acknowledged his
words with a faraway smile but kept her eyes fixed on the sun-soaked slopes
opposite them. Dyer looked down at her suspiciously. "You're not off into one
of these transcendental things again, are you? Is this supposed to be some
kinda trance that reveals ultimate inner truths, or are you just thinking
about something?"

"I still have to work at it to convince myself that it's all possible,"
she said slowly at last. She focused back on where he was standing and shook
her head. "Tell me I'm dreaming. Tell me we're really on Earth and people
didn't make all this."

Dyer grinned and looked apologetic. "Sorry, but we're a couple of
hundred thousand miles from there. That's not real sky. There are stars
outside it and more under your feet. New York's just a pimple on a ball of mud
somewhere in the middle of 'em."

He sat down next to her and helped himself to hot coffee from the flask
in the small knapsack which they had brought with them. They had left Downtown



a few hours earlier and followed the north lip of the Rim eastward, through
the outskirts of Paris and up onto the low rolling green slopes that bordered
Sunnyside. At Vine County they had dropped down to the Rim floor for a couple
of beers at the pseudo-English pub that formed part of the social center
surrounding the spoke. From there they had continued on across the Rim to pass
through Berlin and on up a winding trail that followed near the crest of the
south side of Rocky Valley. They had a little over half a mile to go now to
reach the west edge of Downtown to complete their circuit of the Rim.

Laura turned her head away again to take in more of the view below.

"It really works, doesn't it," she said thoughtfully after a while.

"What does?"

"Science. It works."

Dyer stopped drinking and looked at her in surprise.

"Are you feeling okay today...no headaches or dizzy spells or anything
like that?"

"It's okay. This really is me talking," Laura said. "It's just
that...well, everything I've seen since we came here...it's all too incredible
to be real, but it is. Whatever people had to learn to build something like
this, they had to get it right. Know what I mean, there's no room to fool
yourself when you take on this kind of thing. There are so many other
'ologies' and 'isms' and all kinds of stuff that people spend their whole
lives believing, but they're all fooling themselves, aren't they. They never
have to prove it by doing something like this...something where there's no
getting away from the fact that it either works or it doesn't."

"You mean results," Dyer offered, screwing the cap back on the flask and
returning the flask to the knapsack.

"Yes, that's it I guess. Results. If something doesn't produce any
results outside your own head, there's no way you're ever going to know
whether what you think about it's right or wrong. You could believe it all you
want, but if you're honest you'd have to admit that you couldn't know."

"Christ, you are starting to sound like a scientist," Dyer told her.
"Did you figure all that out Jjust now?"
"No," Laura replied. "It's crossed my mind on and off for a long time.

You ought to know. You've already said most of it."

"Somehow I always had the impression that my utterances of undiluted
wisdom were falling on stony ground," he answered.

Laura gave a short laugh. "You sound like Chris. Okay, I know I sounded
a bit mean at times, but don't forget I had a job to do. I was supposed to
find out how you people thought and how you felt about things. Well, I wanted
the full picture. I was curious to see how you handle people who were being
obstinate as well as nice people who say all the right things."

Dyer looked up at her as the meaning of what she was saying percolated
slowly through. His eyes widened and he slowly raised an accusing finger to
point straight at her.

"You...bitch!" he exclaimed. "You conniving, scheming, calculating
little...bitch! You mean that all that time you just sat there letting me make
an ass of myself, getting hot under the collar and preaching all those
principles...and all the time you..." His words trailed away.

Laura chuckled and nodded her head saucily. "I needed to see what you'd
do about it. I'm not that bad all the time really. I don't think you think I
am either, otherwise we wouldn't be here, would we?"

Dyer was still gaping at her indignantly.

"I don't believe it," he declared finally. "What you really mean is it's
just started making sense and you won't admit that your ideas were all screwed
up before. So now you're saying it was always like that. You just don't like
to admit you were wrong." He thrust out his jaw in a challenge.

"If you insist on believing what you want to believe instead of



accepting the facts, that's up to you," Laura said sweetly. "But personally I
wouldn't say that was a very scientific attitude. Sounds more to me like
ingrained habits of thought starched in prejudice. You really ought to try and
be a bit more impartial, you know."

"Do you know something," Dyer said, slipping the knapsack onto his
shoulder as they stood up. "If there's one thing I hate in life it's converts.
They argue until they're blue in the face and then one day something flips and
they've turned into fanatics. Then they're all over the place trying to
convert everybody else. I hate 'em."

"I'm not some kind of convert," Laura insisted. "I've always been keen
on science. Why else do you think Zeegram gave me that job? Anyhow, you've
been doing all the preaching so that must make you one."

"Baloney. I hate converts."

They had descended about one hundred feet toward the valley floor when a
small procession of drones passed by, flying about ten feet off the ground and
heading in the opposite direction, presumably off on some maintenance mission.
There was a sphere drone, a crab drone, an electric toaster and a couple of
others that Dyer didn't recognize immediately. One of them carried a small
parabolic dish mounted on a short pylon projecting from its upper surface. One
of the functions performed by this model of drone was to act as a relay of
control signals from distant transceivers operated by Spartacus; thus the
drones could work unimpeded at remote sites.

Dyer and Laura halted and grinned as they watched the bizarre troupe
continue on its way. A lens in the sphere drone rotated toward them and the
relay drone swung itself around in midair to face them without changing
direction. The sight of it, sliding comically sideways while maintaining
formation, caused Laura to burst into laughter.

"Good morning," the relay drone called jovially and with that it
extended a claw and tilted its dish to give an uncanny imitation of somebody
tipping his hat.

Laura leaned against Dyer's shoulder and wept; Dyer continued to stand
speechless, gazing in openmouthed amazement after the diminishing shapes. He'd
thought that he had already seen most of the jokes that the Army programmers
had planted in the Spartacus system from time to time, but he'd never before
come across that one.

"Ray, they're so cute," Laura said. "How could anybody imagine they
could possibly hurt anybody?"

"Everything here's okay with Spartacus running the way it was designed
to," Dyer replied. "But it's what happens if Spartacus ever gets sick that we
need to find out about. Anyhow, tomorrow we'll be on the way to finding out
once and for all. If everything works out okay, I'll buy you one of those for
a pet. They're no trouble. You can even have your house computer send 'em for
walks if you want to."

One month had been allowed for settling in on Janus. Tomorrow the
experiment proper was due to begin.

CHAPTER TWENTY-TWO

The nerve center from which the Janus experiment would be controlled and
directed was designated simply the Operational Command Room. It was situated
at the center of a complex of computer galleries, monitoring substations,
data-display rooms and communications exchanges that formed the Datasystem
Executive Sector of the Downtown Government Center. Chris had dubbed it the
Crystal Ball Room because of a raised circular platform, about six feet across
and a couple of feet high, that occupied the middle of the floor below the



tiers of surrounding operator stations and consoles, and served as a base onto
which could be projected a 3D view of any selected part of the interior of
Janus.

A fairly spacious area of open floor surrounded the projection base and
was approached from the main doorway, twenty feet or so above, by a broad
flight of steps that carved a downward swathe through the tiers of control
stations. This area was the Command Floor. Large data displays and screens
lined its periphery and below these were positioned the work stations of the
supervisory crew. A raised dais, in the center of the Command Floor and
overlooking the projection base, carried the desk consoles and monitor panels
of the directional staff and their assistants.

The whole team, including Cordelle's group, were present, sitting at
their assigned posts or standing about the Command Floor in twos and threes to
watch the experiment begin. The scene appeared calm and orderly as the duty
crews attended to their well-drilled tasks, but the air was charged with
suspense as the moment that had been the goal of more than half a year of
hectic planning and preparation finally approached.

Dyer leaned back in his seat on the dais and cast a leisurely eye around
him, Kim and Fred Hayes were studying one of the supervisory consoles and
discussing last-minute details in lowered tones; a few feet away from them Ron
was silently keying command strings into another console at a furious rate.
Eric Jassic and Chris began checking out some of the communications links
while Frank Wescott stood with a small knot of CIM people watching from one
side of the floor. Krantz was seated near Dyer acknowledging the status
reports coming in from different parts of the project, General Linsay stood
below in the center of a semicircle of aides, waiting for the scientists to
announce that the opening shots of the battle had been fired. As Dyer's gaze
shifted around the room it came to rest on Laura, who was sitting at a spare
station above the main floor and talking into a viewpad she held close to her
mouth. No doubt she was dictating notes on what was going on. She caught
Dyer's eye and he winked instinctively. She returned a quick smile that was
all confidence. No problems with last-second misgivings there, he thought to
himself.

As part of the testing carried out during the final weeks of
commissioning of the Spartacus System, various breaks had been introduced into
the data and power circuits to verify correct operation of the redundancy and
self-correcting functions built in as protection against the malfunctions that
always take place sooner or later in real life. There had been a few bugs and
teething problems but overall everything had gone smoothly. Spartacus was now
functioning to specification, Jjust like any other system. The time had now
come to activate the programs that would make it unlike any system ever before
built in history.

At the side of the Command Floor Kim and Fred exchanged nods over
something and Kim leaned forward toward the console. A second later her face
appeared on one of the screens on Dyer's panel.

"Countdown checks are all positive," she said. "It looks as if we're all
set."

Dyer half-turned in his seat to glance at Krantz. Krantz would also have
heard the announcement via his own console; it had not been directed at Dyer
specifically. Krantz looked back at Dyer and nodded.

"Officially it's your privilege," he said in response to the unvoiced
question. He was close enough for Dyer to hear him without the console. Dyer
acknowledged with a slight dip of his head, turned back to direct his words at
the grille set high in the center of the panel.

"Okay. Let's go."

Kim tapped in a single brief command.

"Running, " she announced simply. In that instant Spartacus had been



transformed. The instinct implanted deep inside the structure of its
supervisory programs was now active. Spartacus had become a creature with a
will to live.

"SYS 2, Level One Monitor," Dyer addressed Ron via another screen.
"What's the report on the integration checks?"

"BJ two-two to four-zero, positive," Ron replied. "CJ one-five to three-
six, positive. CK is okay. All Zeta-Array vectors are okay. First pass looks
good."

"SYS 3 monitor stations," Dyer said. "Status on secondary-level
sequences is Go. Commence tests as scheduled and report as completed," He
glanced at Krantz and signaled an 0 with his thumb and forefinger. Krantz
smiled faintly and nodded. It would be some time now before the tests being
performed from various stations around the room would tell them whether or not
the way was clear to proceed further. There was no need to announce the
situation to the room in general. Everybody there knew exactly what it all
meant; it was looking good.

A few irksome snags that were uncovered took the rest of the day to
track down. Cordelle took over late in the evening and headed activities
through the night with the result that they were at last ready to carry on by
early the next morning.

The first "target" was to be Super-Primary Node Three, which was located
physically on the floor below, in another part of the Datasystem Executive
Sector. A command issued from one of the consoles in the Command Room
activated a program in SP Three that forced it to shut down. As expected, the
rest of Spartacus reconfigured itself and initiated backup procedures to take
over the work load of the node that had been lost, and within seconds
everything on Janus was running normally again. Then SP Three was brought back
up, and the system promptly readjusted for full-capacity operation. This
procedure had been followed many times during the test phases of installation
so the result came as no surprise. The difference this time was that deep
within Spartacus something had been stirred. The germ of a primitive instinct
had reacted to the knowledge that part of the system was vulnerable. It was
only the tiniest of pinpricks, but the first flea had bitten.

The shutdown-restore sequence was then allowed to run continuously,
cycling at a rate of once every second. With every cycle Spartacus's reaction
was reinforced. The next move would now be up to the machines. Tension mounted
around the Command Floor as the wait for a response dragged on. Krantz sat
impassively at his post while Dyer paced restlessly about the Command Floor
scrutinizing the displays and peering over the shoulders of the console
operators. Linsay stood with his huddle of staff officers and marked time by
using the Crystal Ball to keep track of events elsewhere on Janus. In the
world beyond the confines of the Government Center everything was as it had
been for many months. Inside Pittsburgh furnaces spewed jets of liquid fire;
mills roared and power forges pounded. The fabrication and assembly lines in
Detroit rendered orchestrated robotic symphonies in metal while self-
controlled harvesters worked the fields of Sunnyside and silent electronic
fingers from the Hub carried the ceaseless dialogue between Janus and the
three ISA ships standing fifty miles off in space. The underground shuttles
brought shoppers and commuters to the bustling precincts and business
districts of Downtown; fliers flexed their nylon wings lazily as they cruised
in slow motion above the nearly zero-gravity recreation area at the Hub; some
late arrivals were erecting their homes in Paris with the assistance of a
mixed squadron of drones while the inhabitants of Berlin were having a field
day. It was all exactly what it was supposed to be -- a world in miniature.

Suddenly there was a stir among the group watching the screens up on the
dais. At the exact instant an undercurrent of muttering ran around the room as



the same story was told at a score of monitor points. Dyer leaped up the three
shallow steps onto the dais and crossed it to where Krantz and a couple of CIM
scientists were gesturing toward one of the displays. The System Status Log
was indicating that SP Three was running without interruption. The program
that was supposed to be shutting it down and restoring it, which under normal
circumstances would have overridden everything else, had somehow been aborted.
Spartacus had played its first move in response to the scientists' opening
gambit.

Linsay was standing just below and looking up inquiringly.

"You've drawn your first counterbattery fire," Dyer told him.

"Any surprises?" Linsay asked. Dyer shook his head. Linsay nodded and
moved away.

The result had been anticipated. Nothing more could happen now until the
computer scientists had analyzed exactly how Spartacus had achieved its
success. Already Frank Wescott, Fred Hayes and Chris were clustering around
one of the consoles to collect a preliminary dump of the data that would tell
them what had changed within the system. It would probably take hours for the
results to be interpreted. It could possibly take days.

CHAPTER TWENTY-THREE

Dyer was walking through the bar outside the cafeteria on his way back to the
DatEx Sector after having lunch with Krantz when he spotted Laura sitting at a
table which a couple of the CIM bunch were just leaving. He changed direction
abruptly, walked over and sat down.

"Hi," Laura greeted. "Don't tell me you're actually going to talk to one
of the minions after sitting up there on that throne all morning. What's the
matter -- having a touch of conscience or doing your meet-the-troops thing?"

"Neither. I feel like a drink," Dyer grinned.

"Oh. For a moment I thought it might be me."

"Now you come to mention it, I knew there was something else.”

"You know what it is I like about you," Laura said with a sigh. "Ifs
this way you have of making a girl feel really great. Know what I mean...You
must have been born with some kind of knack for it."

Dyer listened with a serious expression on his face and nodded solemn
agreement. "It doesn't come easy though," he told her. "You have to work hard
at it."

Laura watched him in despair as he keyed in his order for a drink. He
glanced at her glass and added a request for another without asking.

"So," she said after a few seconds. "I gather it's all going okay. Kim
said everything's going as planned."

"Kim? I didn't see her around," Dyer said, surprised.

"We were talking over lunch. She went back early to tidy up a few
things." Laura studied his face for a moment as if searching for some
reaction, then asked, "Why's she here?"

Dyer shrugged in a way that he hoped was nonchalant. "She's part of the
team. The team's here. Funny question. Why ask that?"

"I'm not sure really..." Laura's voice had taken on a faraway note. "Did
you know her first husband was killed?"

"What?" Dyer's surprise was genuine.

"Four years ago. It happened in a midair collision somewhere over
Europe. They finally traced it back to a programming error in the computers
that hadn't been picked up."

"No, I didn't know about that." Dyer spread his hands in a sympathetic
gesture. "That's tough. I guess there's nothing that'll stop things like that
happening ever. No...I really didn't know about that."



"That's why she's hated computers ever since," Laura told him. She
caught his look of disbelief and nodded to confirm the point, "She hates
them...everything to do with them. I guess it must have affected her deep down
somehow. I don't know how; you're the shrink. But this whole business here
terrified her. That's why I wondered why she came."

Dyer gave Laura a long and curious look. "Did you go into all that when
you were talking just now?" he asked.

Laura shook her head. "Hell, no. We've done a lot of talking on and off
ever since we were back at Vokes. You'd be surprised what women get into when
they start talking."

The drinks arrived and Dyer took them out of the dispenser. Laura cocked
her head to one side as she watched and then asked: "Want to know why I think
she's here?"

"Why?"

"Because you're here."

Somehow the statement didn't take him by surprise. He kept his eyes on
the glass as he passed it across and offered the automatic reply: "You're
crazy."

"Come on, Ray. I've got eyes and ears. I've been around. I didn't read
my first schoolgirl romance yesterday. She didn't have to come to Janus. She
could have stayed on at CUNY or taken another job anywhere."

Dyer looked up and their eyes met. In the split second that followed he
saw that there would be no point in launching into one of those set-piece
ritual dialogues that people employed to avoid coming to the point, and
sometimes managed to keep up for years if not for the whole of their lives.
Inside he knew; Laura knew that he knew; he knew that Laura knew and she knew
and so on to the umpteenth iteration. He threw up his hands and slumped back
in his chair.

"Okay, so maybe you're right. There's nothing I can do about it. I just
run a computer team." He wondered suddenly how much else Laura knew about Kim
that he didn't. To test her out, he added, "Anyhow she's married so I wouldn't
imagine she's got any big ideas about anything leading anywhere."

"It wouldn't surprise me if she wasn't, actually," Laura replied. "I've
got a feeling that that Tony guy may have taken off. I don't know...a couple
of things she said made me wonder about it. Anyhow, that's not my business."

Dyer made a steeple out of his fingers and brought it to his chin.

"What about us?" he asked. "Do you think she's figured how it all
stands?"

"Maybe," Laura said. "She seems to probe a lot. I do my best to stay off
it."

"That's good anyhow," Dyer answered. "I thought maybe you'd have been
sending smoke signals to assert your claim. That's nice. If you were a guy I'd
have to call you gallant”

"It's not so much that." Laura thought for a second and sighed.
"It's...I don't know really...I guess maybe I feel kind of sorry for her in a
way."

"For Kim? She's as hard as nails. As soon as she knows the score she'll
straighten herself out okay. No problem." Even as he spoke Dyer was aware of a
twinge of a nagging doubt inside. Laura pursed her lips and raised her
eyebrows dubiously.

"Outside maybe, but not inside."

"You're kidding."

"No I'm not. That's why she drives herself so hard at everything. She
has to keep proving things to herself all the time. She makes herself do
things to prove she can do it, except she never believes it and has to take on
something bigger next. That's why she works with computers even though she
hates them. She has to prove she can beat it. She can't just walk away."



Dyer sipped his drink and thought about what Laura had said. If she was
right then perhaps he should talk quietly to the Medical Officer about it.
Janus was no place for somebody to be working off personal hangups. He looked
up as the whole situation suddenly presented itself in a different
perspective.

"Then maybe you're wrong about this other business," he said. "If she
needs to know that she can beat a computer, wouldn't that give her a reason
for wanting to come here? If she is bothered by the whole thing, then maybe
that adds up to an even bigger reason. I knew a guy in California once who
climbed mountains because he had a fear of heights. It could be the same kind
of thing."

Laura reflected on the suggestion.

"If it turns out you're right, I'll go back to reading schoolgirl
romances," she conceded.

At that moment Hayes, Wescott and Chris appeared in the doorway. They
scanned the bar then walked over to where Dyer and Laura were sitting.

"We've nailed it," Hayes announced without preamble. "The solution was
quite neat. There was no way the System could back up through the branching
structures so it correlated the shutdown frequency with the periods logged
against the request flags in the scheduler and pinpointed the routine for
that. Then it picked the routine up at the entry point and created five
million blocks of code analyzing it forward. After that it simply erased its
initiation linkage."

"What did all that mean?" Laura asked in bewilderment.

"It means it's time to get back to work," Dyer said. "Drink up and let's

go.n

The main supply to SP Three was routed through a switch controlled by a
small computer. The next step was to interrupt the supply by running a simple
program to make and break the circuit continuously, one hundred times per
second. Spartacus responded initially by switching in a secondary supply line
to SP Three, which was what any conventionally programmed system would have
been designed to do. Unlike a conventional system, however, Spartacus began
reacting also to the implication that whatever was affecting its primary
supply could conceivably affect its secondary too; as the tests continued, the
scientists observed a steady increase in activity within the system, which
they interpreted as Spartacus exploring systematically through its circuits
toward the source of its problem. When the data produced up to that point had
been collected, the scientists escalated the game by interrupting both the
primary and secondary lines randomly and sometimes simultaneously. Now
Spartacus would know that no amount of juggling with switch points could
guarantee the security of SP Three.

Toward the end of the day the switching computer suddenly became
ineffective. Power went into it and power came out of it to feed the SP and
nothing was happening inside to cause any interruption. Spartacus had tracked
down the point at which the break was occurring, determined that it was being
caused by something that was within its ability to control, and had proceeded
to reprogram the switching computer. To all intents and purposes the switch
was now reduced to a solid wire connection.

The next day the scientists disconnected the switching computer from the
Spartacus net and ran it as a stand-alone device that the system was unable to
access. Spartacus began creating alternative paths through other sections of
the matrix. Moves and countermoves followed one another in rapid succession as
Hayes's group plotted the bypasses and devised ever more elaborate ways of
disrupting them. By the end of the day's session Hayes was ready to admit
that, as had been expected, he was being pushed to the limit.

"This could go on forever," he said at the impromptu conference held in



the middle of the Command Floor to recap on the day's events. "Every time it
figures out a new path, it takes us twice as long to crack as the one before.
I'm not saying we could never get there. It's just that the law of diminishing
returns says that it won't make sense to take this much further. We're already
at the point where if this was as big as TITAN we'd need years to figure out
how to shut the damn thing down, and in that time it could do anything it
wanted. Tomorrow we'll have to use the substations."

As a quick check, just to make sure that everything was still under
control, the duty operator in the SP Three substation was instructed to throw
the switch that would disconnect the whole power-bus into the SP. There was no
hitch. Super-Primary Three promptly shut down and died without a murmur.

As everybody was leaving, a news reporter who had been following the
proceedings throughout stopped Dyer at the door to ask a question he had been
puzzling over.

"I've followed what's been going on but I'm not sure I see the point of
it," he said. "You seem to have been training Spartacus to defend itself. Why
do that? If the substation can knock it out anyway, what would be the problem
in having a system like Spartacus on Earth? If you discovered that it had
evolved itself some kind of survival drive and you hit it right up front with
manual substations in a situation where it hadn't had the training, then
that'd be the end of it, surely."

"Not when you think about it," Dyer told him. "What we've really been
doing these last three days has been simulating power faults, just to see how
it reacts. There are still a lot of places on Earth where power can sometimes
be unreliable. Now suppose that a system on Earth had reacted to them in the
same way that Spartacus has. You could find that it had trained itself even
before you discover that it's developed a survival drive at all. So by the
time you decide that you'd like to shut it down, it's already gone a long way
along the line to figuring out how to stop your doing it. That could be a
problem."

"So what happens next?" the reporter asked.

"Tomorrow we do what you said -- we hit it with the substations at
several SPs. Who knows, you could be right. With luck it won't be able to
figure out a way around those."

"Is it possible that it could?" The reporter sounded skeptical.

Dyer shrugged. "Spartacus is a high-power learning machine and also very
logical, ™ he replied. "It ought to be able to deduce that whatever can affect
its supply lines in the way we've been messing with them could surely take
them all down together. That should make it very uncomfortable inside."

That night Chris, Ron and Frank went off to try low-g diving at the Hub
pool, a group of scientists decided to pit their skills against the Coriolis
force by visiting the golf course at the Downtown end of Rocky Valley, and
Dyer and Laura went to see a show. Cordelle was in command of the skeleton
crew that remained on duty in the Command Room through the night. At intervals
reports came in of unusually high amounts of drone activity in various parts
of Janus. Cordelle duly noted the details in the log that would be available
for the scientists to examine when they returned the following morning.

CHAPTER TWENTY-FOUR

The schedule next morning called for a further escalation in aggression and
provocation. The manually operated circuit breakers in the substation, through
which all power to SP Three was routed, were opened and left open. The game
thus progressed beyond the point of merely simulating intermittent supply
faults; now the scientists were conveying to Spartacus in no uncertain terms



that a whole vital node of its system had been totally and permanently chopped
out -- a direct challenge to it to try and do something to fix the situation.
Then the scientists settled back to spend the rest of the day waiting for some
kind of reaction. The day did not, therefore, promise to be a busy one and
only a skeleton crew remained on duty in the Command Room while others
continued with the analysis of the data obtained previously or drifted away to
occupy themselves elsewhere around Janus.

Several of them, notably Frank Wescott and Melvin Krantz, had expressed
strongly the opinion that there was no way in which Spartacus could react, and
that the whole experiment would probably end right there. After all, they
argued, there were only two possible approaches that Spartacus could adopt in
endeavoring to restore the SP: it could either try getting inside the
substation to close the circuit there, or it could use its drones to
manufacture a bypass around the substation completely.

The first possibility stood little chance of success since every
substation on Janus was permanently guarded by a platoon under standing orders
to neutralize on sight any drone attempting to enter a predefined kill-zone.
The soldiers would accomplish this by jamming the control beams used for
guidance or, if that means was rendered ineffective for any reason, by
bringing to bear some of the selection of more drastic measures which they had
at their disposal.

The second alternative would require a bypass to connect from some point
on the solar-plant power grid upstream of the substation to some point inside
the SP itself. There had been some disagreement among the planners over this
point. Some of them had been worried that the possibility should be allowed to
exist for the substations to be bypassed at all; it could have been eliminated
quite simply by declaring the SPs themselves kill-zones for drones. Others had
pointed out that keeping the drones out of the SPs would not be practical
because they would have to go in there to perform maintenance and carry out
repairs. And in any case, Janus was supposed to simulate future Earth and who
could imagine that such tasks wouldn't be performed by drones or something
equivalent to them as standard practice in times to come?

In the end the latter view had prevailed. If the drones did succeed in
bypassing any of the substations by picking up power upstream on the solar-
plant side, then the stream that fed all the substations could always be
dammed by shutting down the solar plant itself, which could be done either
locally inside its control room in Detroit, or from the Command Room in
Downtown. And if that dam was somehow bypassed, the lake that fed the stream
could be dried up completely by putting the solar plant out of action, if
necessary by taking out its receivers with ISA missiles.

All indications were, therefore, that Spartacus would have a tough time
finding a way through such a formidable barrier of obstacles, if indeed a way
existed. But even if it failed as many people were predicting it was bound to,
the mere fact that it had tried would say a lot about how far it had evolved,
and the way in which it went about it would provide valuable information on
the internal changes that had taken place to get it there.

Kim stood at the edge of the patio that led from the rear of Chris's
Berlin apartment to the small roof garden beyond, and stared in astonishment
at the object that Ron was unwrapping from its cocoon of plastic sheeting. In
this part of Berlin the apartments were terraced up the steeply rising edge of
the Rim and every man's roof was another man's garden.

"Jesus! It's a Gremlin sighter," Kim exclaimed. "Where in hell did you
two get that thing from? I thought they were supposed to be kept locked up."

"Oh, let's Jjust say we've got connections," Ron said nonchalantly. "And
that's not all either. How about this?" He delved back into the long, thin
aluminum carry-case and brought out two pointed yellow cylinders, each



somewhat under a foot long and about two inches thick.

"What do you think you're going to do with it?" Kim demanded. "I came
over here to talk about organizing a barbecue, not get mixed up in a
revolution."

Chris, who had been standing watching with his thumbs hooked in his
pockets, hoisted the sighter up onto the table beside them and began stripping
away some of the outer casing. The recesses below the eyepiece, into which the
ranging and guidance electronics packages were supposed to fit, were empty. He
selected a metal box from among the clutter of electronic test equipment and
tools that littered the table, opened it to reveal the missing items and
worked in silence for a while attaching test leads and tinkering with buttons
and knobs.

"I can't bear to see you getting all worked up like that," he said over
his shoulder. "Actually we're only curious about the guidance system. If we
can get it working we're going to have a go at reprogramming it"

"What on earth for?" Kim asked.

"If the computer in the sighter can control Gremlins remotely, then
maybe you could adapt it to control drones," Ron explained. "It'd make a super
remote telescopic controller...You could send your own private drone wherever
you wanted it to go, without worrying about linking through the net. See --
neat."

"To do what?" Kim was looking nonplused, Chris shrugged without looking
up.

"I dunno," he confessed. "Who cares? We'll worry about that when we've
got the thing working,"

Ron and Kim continued to watch in silence for a while as Chris studied
the waveforms on one of the small screens. He grimaced and looked dubious.

"The cartridges are okay. It has to be that output driver pack, Ron. It
checks through all the way up to there.”

"The K567?"

"Right."

"Then we're in trouble," Ron said. "Those aren't general-purpose grade.
They're special, purpose-designed units. Where the hell are we gonna get
another one of those?" Chris put down the probe that he had been holding and
squinted thoughtfully into the distance. "There is one possibility I can think
of," he said. "Wouldn't you think there's a fair chance that a Maintenance &
Spares Unit might carry them?"

"Mat Solinsky!" Ron slapped his thigh. "Yeah, of course. I was
forgetting him. Why don't you give him a call right away." Chris had already
produced his viewpad and was tapping in the code to call up the Janus

directory.
Kim nodded and looked at Ron reproachfully. "Maintenance & Spares Unit,
eh? So that's where you got it from. What did you trade for it -- drone

programming services or a crate of Scotch from the Officers' Club?"

"You couldn't get one of those in one piece for a solid gold copy of
Janus," Ron answered, nodding toward the sighter. "We scraped a bit here and a
piece there...you know how it is."

At that moment the face of Mat Solinsky appeared on the screen of
Chris's viewpad He frowned for a second and then his face creased into a
curly-topped smile of recognition.

"Hey, how ya been? Haven't seen you and Ron for a coupla weeks now. When
are you coming up to this part of the Hub again?"

"Fairly soon maybe, Mat," Chris replied. "We've got a small problem."

"Oh, too bad. Anything I can do?"

"Maybe. That's really why I'm calling. Do you remember those surplus
cartridges you let us have when we were last there -- the KFD and KFGs?"

"Them ones you wanted for that tabletop scanning microscope you were



planning on building. Yeah, I remember. What about it?" Outside the viewing
angle Ron winked cheerfully at Kim. Kim shook her head and raised her eyes
momentarily in despair.

"Well," Chris replied, "we needed some kind of driver to go with part of
it and somebody told us that a K56 pack should do the job. We managed to get
hold of one but we think it's a dud. What are the chances of scrounging
another one from somewhere?"

"Mmm. K56s, huh." Solinsky looked dubious. "I think they might be
difficult. Restricted issue. Give me a second to check." The face vanished to
reveal a view of the inside of part of an office in Hub Section 17D.

"I always knew you two were a pair of crooks,”" Kim told them.

Chris considered the statement. "There are only two types of crooks in
this world," he said finally. "The ones that won't admit it and the rest of
us. Very sad."

"It all has to do with evolution," Ron explained. "There's only genes of
bad guys around nowadays because good guys never did all that much to help the
species along...Know what I mean." Kim gave up. At that moment Solinsky
appeared again on the viewpad.

"You might be in luck," he said. "The guy that ran the outfit next-door
to us here went sick a few days ago and left everything in a mess. There's
more items of all kinds of junk than there ought to be according to the
records, including a couple of K56s. Do you want me to check out the one
you've got?"

"Yes, if you can do that," Chris replied. "What do you want me to do,
just hook it in?"

"Sure. I can run a diagnostic here."

Chris disconnected the pack from the leads, attached another short cable
to a microconnector set into one end and plugged the other end into a socket
on the rear of the viewpad. About twenty seconds elapsed while Solinsky
attended to unseen operations offscreen.

"It's dead," he confirmed at last "Looks like something's blown in the
comparator. I'll send you another one down through the tubes. What's your
delivery address?"

"We'll go get it," Ron whispered. "I could use a change of scene for an
hour."

"It's okay, Mat," Chris said. "It's our afternoon off while things are
quiet in the Crystal Ball Room. We'll take a trip up there and collect it"

"Great! Do that We'll see ya here in what...say, half an hour or so?"

"Something like that."

"Good. Well, you know where to find us. See ya then."

Chris flipped off the pad and returned it to his pocket. They repacked
the sighter in its case and stowed it back in a closet inside the apartment.

"How about coming on a trip up to the Hub?" Ron said to Kim as they were
finishing. "Have a break and see some changes. We'll stop off at the Poolside
and buy you an ice cream. There's a super view of the Spindle from where Mat
works too."

Kim shrugged and tossed out her hands.

"Why not? Okay, you're on. I suppose if I'm going to associate with
crooks anyway, I might as well enjoy it."

"That's the idea," Chris said as he locked the closet door. "It's like
the old saying says -- it's a great life once you've weakened."

CHAPTER TWENTY-FIVE

They took the subway car from below the apartments to the basement level of
the Berlin spoke, at which point the car locked into vertical drive to become



an elevator. A few minutes after leaving, they emerged into the "Berlin Line"
concourse at the Hub. Moving in a slow-motion ballet at four percent of normal
gravity, they took the south exit and climbed toward the Spindle along a
corridor whose floor curved upward in a series of shallow steps that became
progressively shorter until the corridor had transformed itself into a broad
staircase. Using the skill that all inhabitants of Janus had quickly learned,
they ascended the stairs in a smooth gliding motion that required only
occasional pushes with the feet and corrective nudges on the handrails to
sustain momentum.

Section 17D was located in the outermost layer of the Hub facing south,
some distance below part of the circle formed by the intersection of the Hub
sphere with the three-hundred-foot-diameter cylinder of the Spindle. They
found Solinsky in an untidy enclosure at the back of the miniature maze of
partitioned offices and storerooms that formed the Maintenance & Spares Unit.
Despite the fact that Janus had been operational for only a matter of months,
the place already looked the way that all supplies and stores offices somehow
should, with oily fingerprints on the consoles, disorderly piles of notes and
requisitions strewn all over cigarette-burned desktops beneath magnetic
paperweights, and stained reference charts competing with gaudy pinups for
wallpaper.

Solinsky slipped the K56 to Chris, who put it in his pocket without
either of them mentioning it.

"Say, who's the friend?" Solinsky greeted with a broad smile. "Is this
somebody else out of the Egghead Block that I never saw before?"

"That's right," Chris said. "This is Kim. She's from CUNY too. Kim, this
is Mat. He's an almost civilized mutation of the American species."

"Hi," Solinsky grinned as he and Kim shook hands. "Wow! Some egghead.
How do I get a transfer to computers?"

Kim smiled back. "I wouldn't recommend it, Mat. You have to put up with
too many insufferable Englishmen. You're better off staying in the Army where
they can't get in."

"Aw, I'm not so sure," Solinsky replied. "I reckon I could stand it." He
transferred his gaze to Ron, who was surreptitiously admiring some of the
pinups. "How's it going, Ron? Still making time with that broad from Vine
County?"

Ron screwed up his face and shook his head. "Nope. I got outgunned and
sunk by some crewcut hero from the Navy. You know how it goes...But you oughta
see her roommate -- radar op in E5. Now she's what I call really nice."

"Is that the one who was with you in the bar last night?" Kim asked.
"The one who was talking with you and Ray...dark hair and green pants?"

"That's her," Ron answered. "Not bad, eh?"

"You want to watch it," Chris warned. "You could end up getting sunk
again. You know what months away from home does to these chiefs."

"No chance," Ron retorted. "Ray's got other interests. He's -- " Even as
he spoke, the almost imperceptible hardening of Kim's features told him he had
said the wrong thing. Solinsky sensed the tension and stepped in to change the
subject.

"I haven't offered the grand tour," he said. "Every new visitor to the M
& S Unit gets the grand tour. You people got a few minutes?"

"What's the grand tour?" Kim asked.

"It's what I was telling you about," Chris said. "It's good. You wait
and see."

Solinsky led the way through a door at the rear of the unit and into a
large room full of rows of racks and storage bins. They left through another
door which brought them out onto a long walkway, running along the wall to
either side and protected by a metal guardrail. The walkway looked down over a
work area where several figures were busy around two beetle-like vehicles



standing side by side on tripod undercarts. They were about fifteen feet long,
roughly box-shaped with lots of protruding gadgetry and struts, and each was
equipped with an array of external manipulator arms at its forward end.
Immediately in front of the vehicles were two inner airlock doors above which
the walkway continued horizontally, at the same time curving around to form a
viewing platform behind the long window that made up part of the outer wall.
Chris and Ron had seen it before. Kim gasped in amazement but said nothing as
she followed the others in a series of slow, shallow bounds along the walkway
to where it widened out, above the airlocks and immediately behind the window.

Even in the minuscule gravity there was still a remnant sense that
enabled her to distinguish up from down. They were looking along the outside
surface of the Spindle toward Detroit. The enormous sweep of the three-
hundred-foot-diameter cylinder disappeared from view above their heads to meet
with the Hub at some unseen point beyond their field of vision. The Spindle
extended away for over five hundred feet and then vanished abruptly into the
immense metallic sphere of Detroit, swelling outward more than a tenth of a
mile from the Spindle to blot out all but a thin crescent of star-speckled
blackness to one side. A little short of halfway between where they were
standing and the northern extremity of Detroit, two raised, parallel lips ran
around the surface of the Spindle and disappeared out of sight behind its
curve in both directions to mark the ring of the Spin Decoupler system -- the
point at which the rotating structure that comprised the North Spindle, Hub
and Rim joined the nonrotating assembly of South Spindle, Detroit and
Pittsburgh.

Kim watched in mute fascination as the massive ribs of the Decoupler
ring slid smoothly past one another at ten miles per hour. Her senses told her
that she was stationary while Detroit and the rest of South Spindle were
turning along with the background of stars, but she knew that in reality it
was she and the part of Janus that lay north of the Spin Decoupler that were
turning at a little under one revolution every minute. The huge solar dish
that formed part of Detroit came slowly into view from beneath the Spindle,
reached the bottom point of its plunge and was carried up and away out of
sight again behind the curve of Detroit. Soon afterward it was followed by the
far larger bulk of the half-mile-square Radiator Assembly projecting from
Detroit diametrically opposite the solar dish, which passed them edge-on and
extended away beyond the limit of the window's viewing angle.

"Quite a sight, isn't it," Chris said at last. "After you've been cooped
up in the Rim for a while, you begin to forget that Janus has got an outside
to it. It makes you feel like a maggot that's just poked its head outside its
apple for the first time, doesn't it."

"I've never really appreciated the perspective before," Kim murmured. "I
saw it on the screen inside the shuttle when we came up and I've seen enough
models and pictures, but seeing it for real close-up..." She shook her head as

her voice trailed away.

"That's the Spin Decoupler," Ron said, pointing.

"One of the most critical parts of Janus," Solinsky added. "Can you
imagine what would happen if that were to jam up suddenly?"

"What?" Kim asked him. "I'm a computer researcher, not an engineer."

"Well, the whole of the Hub and the Rim are going around together," Ron
said. "With the mass of the Rim at a distance of three-quarters of a mile out
from the axis, that's one hell of a lot of angular momentum. That says you
don't stop it just like that. It'd be like a big clutch snatching all of a
sudden."

"So what would it do?" Kim asked. "Start taking Detroit and the rest
around with it? That'd be a pretty big jolt."

Solinsky grinned and shook his head.

"It'd be pretty big all right. There's a helluva lot of inertia in



Detroit and Pittsburgh out there. You don't start them moving just like that
either." He made a snapping motion in the air with his hands. "No ma'am. If
that Decoupler ever locked up, the Rim and Hub would wrench itself clean off.
You'd bust Janus clear in half, just like a dried-up ol' twig."

Kim looked at him in amazement and was about to reply when one of the
figures on the floor below launched himself vertically with an effortless push
of his legs and sailed -- upward to the walkway where he caught the guardrail
to turn his flight into a slow vault that brought him standing beside them.

"Are these the people who wanted to go outside?" he asked, looking at
Solinsky.

"That's right," Solinsky answered. "I said two but it looks like it's
three. I don't figure you'll be doing much complaining about the extra one
though." He turned and grinned.

"Remember that trip outside that you asked about at Vokes? I've been
keeping a little surprise for ya. I've fixed it. This is Mitch. He'll take you
along on a routine check of the dishes that's scheduled for about now. You
ready to go, Mitch?"

"All set," Mitch replied. "We're using Isabelle." He gestured toward the
nearer of the two bugs. "There's still a fault registering in Maisie's
starboard retro. Dave and Bud are looking into it."

"That's okay." Solinsky beamed at his three guests. "There you go then,
folks. What d'you say? A free trip around the lighthouse?"

Ron and Chris were already nodding enthusiastically.

Kim looked despairingly from one to the other and sighed. "I don't know.
Whenever I get mixed up with you guys, I always let myself in for something
crazy. Okay, let's go. We can't turn it down now that we're here...not after
Mat's been through all the trouble to fix it up."

"That's the idea," Solinsky said approvingly. Mitch turned back toward
the rail.

"Okay," he called over his shoulder. "This way." With that he reversed
his vaulting trick and sailed back to the floor below. The other three looked
at one another.

"Ladies first, I was always brought up to say," Chris insisted
cheerfully. Kim flashed him a murderous look, stepped forward, hoisted herself
over the rail with an easy flick of her wrist, let go, and proceeded to hang
for a moment before starting to drift downward with agonizing slowness.

"You'll take all day if you do it like that," Solinsky laughed, leaning
over the rail. "You have to give yourself a push down." He held the rail with
one hand and shoved gently but firmly against the top of Kim's head with the
other. Kim squealed and disappeared below the walkway to land beside Mitch a
second later. Chris followed with a neat imitation of Mitch's performance. Ron
pushed off too hard and sailed out of reach of the handrail. He hung in the
air shouting obscenities and then drifted slowly down like a punctured balloon
to join the amused semicircle below.

Five minutes later they were securely strapped into the seats of the
bug's tiny cabin amid a confusion of instrument panels and controls that
seemed to sprout like weeds from every available chink of space. Mitch ran
smoothly through the cockpit drill, checked with Control via radio and
announced that they were cleared to go. The inner doors of the airlock in
front of them slid aside and the bug rolled forward.

"Manual control?" Chris asked in surprise as he watched Mitch in the
seat next to him. "I thought everything on Janus was supposed to be tomorrow
today."

"Maintenance vehicles are manual," Mitch told him. "It wouldn't do if
you had to rely on something that might turn out to be the thing that needs to
be fixed. Ifs like it's handy to have an o0il lamp around in case you ever have
to fix the lights."



The doors closed behind them and the lock emptied. Then the outer doors
opened to reveal again the spectacle of Detroit swinging slowly by at the far
end of the enormous expanse of the Spindle. The bug slid forward and the floor
of the lock fell away behind.

They were climbing away from the immense sphere upon which the entrance
to the lock was just a diminishing spot -- It was like a speeded-up replay of
a view picked up from a climbing moonship. Detroit and the Hub swung around in
perspective and became the two ends of a huge dumbbell that was beginning to
take shape against an infinite cosmic backdrop. And then, as they pulled clear
of the obscuring edge of the Hub, the full majesty of the Rim opened up
beyond, shining brilliantly with reflected sunlight along its full circle and
six gigantic spokes. Between the concentric circles of the Rim and the
secondary reflectors, they could see the ghostly outline of the mile-wide
primary mirror hanging even farther away in the void beyond, visible only by
virtue of the stray light from the solar corona that leaked past the focal
boundary of the secondary ring. It was a phantom ellipse of ghostly radiance
floating against the blackness of space.

Mitch brought the bug over so that the Spindle was below them, Detroit
was now a smooth mountain rearing high above their heads in front. The bug
moved toward it and followed its contour upward. As they came over the crest,
the sweeping curve of Detroit fell away below to uncover the second mountain
of Pittsburgh at the far end of the Spindle.

"I feel like a fly on an elephant's arse," Chris remarked absently.

As they came over the top of Detroit, Mitch held height and set a direct
line to graze the summit of Pittsburgh. The south slope of Detroit fell away
beneath and the Spindle became the distant bottom of a trough between two
enormous frozen waves of metal. Now they had a true feeling of being alone in
their fragile capsule with the vastness of space stretching away in every
direction. Earth was visible on the far side of Janus, framed on three sides
by the Spindle and the twin arcs of Detroit and Pittsburgh while on the side
of them away from Janus, standing alone amid millions of miles of emptiness to
hold the darkness and the cold at bay, blazed the brilliant white orb of the
Sun.

They cleared Pittsburgh and descended, finally rounding the end of the
Spindle to watch a catcher ship just in from Luna docking at Southport. Mitch
completed the inspections that had been scheduled and then took them out to
return to the Hub along a wide curving path that carried them two miles out.
From there they could see the whole structure of Janus looking just as it had
in the 3D image they had seen for the first time not very long before in a
lecture room somewhere in Virginia. But this time Janus was real, and Virginia
was a long, long way away.

As Mitch was making the approach run and the Hub was growing larger
ahead of them once again, the passengers remained quiet as their minds slowly
absorbed what their eyes had seen. The experience had revealed a whole new
dimension to their experience on Janus. The thought-habits of a lifetime all
had to be taken to pieces and put back together in strange and unfamiliar
ways. One day, no doubt, generations would be born and grow up to form all
their concepts of normality in places like Janus -- places even vaster and
more complex than Janus, where inside and outside became interchanged, up and
down were just geometric conventions and gravity changed from place to place.
How would their ideas of normality have to be revised when at last they set
foot on the surface of someplace like Earth?

A call on Kim's viewpad sounded suddenly and broke the spell. It was
Fred Hayes, calling from one of the consoles in the Crystal Ball Room.

"I know you're off duty, Kim, but I thought you might want to come in,"
he said. "Things are getting interesting." The atmosphere in the cabin of the
bug at once became tense.



"What's happened?" Kim asked.

"There's a big flap going on in the middle of the floor here," Fred
informed her. His voice was brittle with suppressed excitement. "We've shut
down SP Three via the substation, but Spartacus is still running at one-
hundred-percent capacity, just as if it wasn't missing a super-primary node at
all! It's functioning normally even after it's had a full lobotomy. Nobody
here can figure out how."

CHAPTER TWENTY-SIX

"I know, I know, I know!" Dyer shouted in response to the remonstrations from
the two CIM scientists standing next to Krantz in the center of the Command
Floor. "I know it's impossible but it happens to be fact. Look at the goddam
screens for yourselves."

"But the screens also confirm that SP Three is dead," one of them
insisted. "How can the system be running to full capacity if a tenth of the SP
net is dead?"

"That's what we're trying to find out," Dyer told him. He called across
to where Jassic was scuttling backward and forward between groups of operators

working frantically at several monitor consoles. "Eric, have you tracked any
of those links through yet?"
"We're working on it, Ray," Jassic called back. "It's manufactured

itself a whole new set of channels and we're having to trace at the circuit
level. It's a slow job." Dyer ground his teeth in impatience but said nothing.
He turned his head back to scan the data summaries once again.

What had happened some thirty minutes earlier was certainly a puzzle.
While everybody else was preoccupied with the status indicators of SP Three,
waiting to see what Spartacus would do to bring it up again, Frank Wescott had
drifted away on his own and used one of the master consoles to carry out a
systematic investigation into how the System as a whole was faring. After
frowning at the displays for a long time and rechecking his results, he had
walked over to Dyer and told him quietly: "Ray, I'm not sure if I believe
this, but you could find yourselves waiting a long time for SP Three to do
something. Spartacus doesn't need it anymore."

The whole of the Command Room had been bedlam ever since. The immediate
series of tests that Dyer ordered had revealed that the loss of the SP wasn't
making any difference; the system was performing to full capacity, just as if
it were one-hundred-percent intact.

When they tried shutting down two of the SPs at once and then three, the
effects had begun to show. Whatever Spartacus was doing, the system was
evidently unable to compensate for effects as drastic as that. But the anomaly
remained in evidence even then; the measured reductions in system capacity
were far less than should have been the case with several SPs out of action.
Somehow Spartacus was managing partly to offset the loss, and it shouldn't
have been able to.

The time had come to abandon the carefully planned schedule of tests and
resort to improvisation. After a protracted discussion with Krantz and the
other members of the team who had remained in the Command Room, Dyer decided
on the direct approach to finding out what was going on: shut down all the SPs
and then track down whatever was left running that shouldn't have been
running. With the SPs all inactive, the vital functions necessary to keep
Janus habitable would have to be taken over by the backup stations and some
time went by while they were alerted and brought to a state of readiness. Just
as these preliminaries were finishing, Kim, Chris and Ron appeared in the main
doorway and walked over to Fred Hayes to find out what had been going on.

By the time Fred had brought them up to date, the operator in the last



substation on the list was just in the process of advising that the shutdown
procedure had been completed without complications. The full complement of
super-primary nodes was now dead; the "cerebral cortex" that supervised and
coordinated the millions of functions handled by machines all over Janus had
been anesthetized and Spartacus had been reduced to something akin to a
starfish -- a comatose community of reflexes.

Or at least, it should have been. The incoming data reports over the
next few minutes showed beyond doubt that a measure of higher-level
coordination was still being performed somewhere. The power of whatever was
doing it was far below that of ten SPs working in concert, to be sure, but the
point was it was happening; functions that should have been handled only by
the SPs were still active and there weren't any SPs left to be handling them.

"So it's played its first card that we didn't bargain for," Krantz said
to Dyer. "Where do we go from here?"

"It'll take some time to figure that out," Dyer replied. "But at least
this experiment is proving its worth already. Can you imagine the problems
we'd be having right now if this had just happened somewhere inside a system
that covered a whole planet?"

After a few minutes Dyer went down to talk to Eric Jassic, who was
running tests on the communications traffic associated with the phantom SPs in
an attempt to help pinpoint their locations. A little while later Laura came
over to join them.

"Everybody's looking at screens full of numbers again," she said in a
disappointed voice. "Is that all that's going to happen? I thought we were
going to see something exciting at last. How am I going to write interesting
things about scientists if you won't do anything exciting?"

"Sorry." Dyer shrugged. "That's the way it is -- all donkeywork and
double-checking. You've been with us long enough now to know that."

"You mean you really don't have guys without any clothes on running down
the street screaming Eureka!?"

"Haven't seen many lately."

"What a shame."

At that moment Frank Wescott came over and drew Dyer to one side. Frank
had been spending the last hour studying the entries in the log left by the
night shift and interrogating data files at one of the consoles, He showed
Dyer the log and pointed to a number of entries circled prominently in red
ink.

"Try taking a closer look at some of the ordinary primary nodes," he
suggested. "Specifically these. They're running job-assignment lists that
ought to be too big for an ordinary primary to handle. And I think I know how
they're managing to do it."

Dyer said nothing and took the log from Frank's outstretched hand. He
studied it intently and then examined the pages of summary data that Frank had
appended to the back. Damn! he thought to himself He still hadn't gotten
around to going through the night log as he'd intended. The day hadn't really
been a hectic one for most of the time and there was no excuse. Like weeds,
bad habits were always ready to take root the moment you turned your eyes the
other way.

The log told him that the drones had been inordinately active all
through the night around a number of the primary nodes, of which there were
hundreds scattered all over Janus. Today some of the primaries were doing
things that only the super-primaries should be doing. Frank's figures showed
that the primaries that were starting to show symptoms of thinking they were
super-primaries were the same ones that the drones had been fussing over. The
implications didn't need any spelling out.

"The system's realized that its SPs are vulnerable," Wescott said,
nodding in response to Dyer's incredulous stare. "So it's doing something



about it that we didn't allow for. It's upgrading its primaries and turning
them into extra SPs. There's more drone activity going on at other primaries
right now. It's building itself a whole new super-primary net. If it finishes
the job, it'll have a duplicate cortex that the substations can't touch!"

Together they strode back to the dais and gave the information to
Krantz. Then they ordered a remote inventory check to be made of the hardware
items contained in a primary node selected from Frank's list -- Primary 46,
which was located in one of the electronics assembly plants in Detroit. The
results didn't make complete sense. Performance parameters were showing up
relating to unidentifiable pieces of hardware that weren't supposed to be
there. Dyer called the local Operations Supervisor in that sector of Detroit,
who dispatched an engineer to conduct a visual inspection of Primary 46. In
the Command Room, the scientists clustered round the Crystal Ball and watched
the image of the engineer as he probed the intricate honeycomb of molecular-
circuit cartridges, micromemories and programmable interconnect matrix blocks.
There was a lot more of everything than there had been when Janus was
constructed. Primary 46 had begun to turn into an SP.

And then a new series of reports began coming in from the monitor
stations. The remnant SP-power that was still functioning had, in the last
thirty minutes, increased significantly over the amount that had been measured
when the SPs were shut down. Spartacus was not merely managing to hold on; it
was rallying itself and growing stronger.

"Before we cut the SPs, it must already have figured out where it was
vulnerable," Dyer said to Krantz as they discussed developments. "It increased
the capacity of some of the primaries and programmed them with the
instructions necessary to construct more SPs by upgrading more primaries.
That's what they're doing right now. It's bootstrapping itself back. If my
guess 1is right, every bit of information that was held in the SPs has already
been distributed around the rest of the primary net and it's being activated
as fast as the new hardware comes on-line. It means that a full recovery is
possible, even if we never switch the SPs back on again at all."

"You mean that we cut its brain out too late," Krantz said. "It had
already told its nervous system how to grow its solar plexus into a new one."
"Exactly."

Krantz considered the statement silently for a while.

"So the only way we can retain overall control now is by cutting off the
solar plant," he commented. "It's the only way to depower the whole primary-
level net. The substations only control the SPs. That worries me, Ray. I never
expected we would reach full shutdown of the primary net anywhere as soon as
this. To be honest, I never expected that we would reach full primary shutdown
at all."”

"There's another side to it as well." Frank Wescott, who was standing
with them, pointed across at the summary data displays on the wall opposite.
Two inquiring faces turned toward him. "Spartacus is in the process of coming
up to full capacity even without the SPs," he said. "That extra capability
it's adding won't just go away If we do add the SPs back in again, we'll end
up with a system that's a lot bigger than the one we started out with. I'm not
sure there's any way of even guessing how fast a thing like that might evolve
further. It could be capable of anything."

"Obviously there can be no question of reactivating the SPs until we've
got the situation fully under control again," Krantz said.

"It's not quite that simple, Mel," Dyer said after a few seconds. "The
System is growing itself all the time. It could end up bigger than it was
originally, whether we switch the SPs back in or not. The whole primary net
could turn itself into a complex of hundreds of SPs. The only way to stop that
would be to knock out the whole net at source by cutting off the solar plant."

"That's what I was getting at," Wescott told them.



The unvoiced fear that had been lurking at the back of Dyer's mind came
true less than thirty minutes later.

A gasp of disbelief caused him to turn around sharply toward where Frank
was standing staring at one of the indicator screens. Frank's voice was hoarse
as he pointed at the data being displayed.

"SP Three status! It's changed this second. SP Three has just
reactivated!"

Dyer promptly called up the duty operator in Substation Three.

"What's the status there?" he demanded curtly.

The operator waved his hands helplessly in front of his face. "The
circuit breakers are still all out. We haven't changed anything down here. We
must have been bypassed.”

Ten minutes later SP Six reactivated itself.

"It's bypassing all of them," Krantz said. "We're about to lose control
completely. We have to shut the whole system down before things get out of
hand. We have to do it now!"

"Why not let it ride," Dyer said. "We're supposed to be simulating a
worldwide system. With a worldwide system you mightn't have a single-source
cutout to fall back on."

"Then let's make damn sure we've still got one here," Krantz said
shakily.

Dyer thought about it and agreed. Alerts went out to the backup stations
to prepare for a total shutdown of Spartacus. Krantz made a general
announcement to all sectors of Janus. He stated that there was no cause for
alarm and that the action was being taken as a precaution, purely to test the
solar-plant shutdown procedures.

Minutes later the supervisor in the control room of the solar plant in
Detroit was on one of Dyer's screens, waiting for the word to cut Spartacus's
supply of lifeblood. The final reports from around the Command Floor confirmed
that the backup stations around Janus were ready and standing by to take over.

"Okay," Dyer said. "Carry on. Drop out the main power bus."

"Main power bus down," the supervisor replied. "It looks okay. All
readings confirm zero load on the solar-plant grid."

Dyer sat back and wiped his brow with the side of his hand. He turned
and made a thumbs-up sign to Krantz.

"That's it," he said. "Spartacus is dead. The solar plant's delivering
zero."

"Thank God for that," Krantz replied in a relieved voice. "Maybe I was
overreacting earlier, but I confess I was really worried for a while. I want
to be absolutely certain nothing can interfere with that cutout before we even
talk about switching anything on again. I'd like to call a meeting this
evening to go through all the safety interlocks connected with the solar plant
and double-check every one of them. Things today have moved too fast for
comfort -- my comfort anyway."

"I think maybe you're talking too soon," Frank Wescott said, stepping
forward from where he had been standing a few paces behind. He pointed up at
the master data displays. At that same moment Dyer became aware of the
disbelieving murmurs that were breaking out all around the Command Floor.

"Spartacus is still running!" Wescott said. "It might not be taking any
power from the solar plant, but it looks like it doesn't care about the solar
plant anymore. The solar plant hasn't made a damn bit of difference! The
bloody thing is still as alive as it ever was. It's getting power from
somewhere else!"

Through the confused images that came pouring into his reeling brain.
Dyer saw Kim sinking down onto a chair in front of one of the displays. Her
fists were clenched white and her face was stretched into a mask of suddenly



unconcealed hatred as she took in the story unfolding, in front of her. For
her, he realized, this had already become a personal war.

CHAPTER TWENTY-SEVEN

Dyer didn't say much as he sat with Danny Cordelle, Fred Hayes and some of
Cordelle's Technical Auxiliary Group in the capsule that was carrying them
through the Spindle from the Hub to Detroit. It was almost midnight.

With the benefit of hindsight, what had happened seemed so damned
obvious and yet nowhere in the planning had they considered it a possibility.
He felt angry and inwardly bitter, as if it reflected some failure by him
personally. Dammit, he was in charge of the planning team; it was a personal
failure.

"Hell, if there's been a mistake don't feel too bad about it," Krantz
had said. "We are supposed to be simulating what could have happened on Earth.
How much more of a realistic simulation can you get?" But Dyer stilt felt bad
about it.

Spartacus had built a bridging connection across to the grid powered by
the fusion plant. Once this fact had been deduced, Dyer remembered that during
one of the planning meetings many months before, somebody had raised just this
possibility. But neither Spartacus nor any of the systems controlled by
Spartacus were powered from the fusion-plant grid; it fed only the backup
systems and their control facilities. Spartacus couldn't know about the backup
supply grid. How could it bridge across to something it couldn't know about?
It couldn't, the planners had decided. But somehow it had.

There were ten separate outlet circuits from the fusion plant, running
out through Janus to feed the backup stations and the functions that they
controlled. Every backup station had three of the ten feeder circuits routed
through to it, which meant that each station could be switched out of one
circuit and into another via switches located in the stations. This
arrangement enabled, for example, all the backup stations to be distributed
among nine of the feeder circuits while the tenth was isolated and shut down
for repairs or maintenance.

In theory, therefore, it should still have been possible to close down
Spartacus. What they needed to do was establish which feeder circuit Spartacus
had hooked itself to, switch the backup stations into the others, and then
close down the one that had been thus isolated. In practice doing so was far
less simple. Nobody knew which circuit Spartacus was on. Come to that, nobody
knew even where the bridge was physically. All they had deduced was that it
had to exist somewhere because every other possibility had been eliminated.

Until more information was forthcoming, there was no way of depowering
Spartacus short of shutting down the fusion plant itself, which would have
entailed bringing every machine on Janus to a stop. That, of course, would
have meant evacuating everybody. Although there had been more than a few
surprises, not to say shocks, that day, agreement was soon reached that there
were several alternatives to be explored before anything as drastic as
evacuation needed to be considered. After all, nothing actually bad had
happened in spite of everything. All Spartacus had done was succeed beyond all
expectations in staying alive, which was nothing more than what they had
programmed it to do. Spartacus hadn't hurt anybody. In fact it was still doing
a faultless job of operating and managing the systems that kept everybody
alive and comfortable. The whole situation was as good an example as anybody
could ask for of the dilemma that might have been faced one day on Earth by a
society that had come to depend totally on its machines to preserve the way of
life that it had chosen to live. No, evacuation was not called for; there was
much more still to be learned from the Janus experiment.



In the meantime all ten SPs were running again, Spartacus was continuing
in its self-appointed mission of upgrading primary nodes wholesale, and the
elaborately worked-out plan of campaign had gone down the tubes. All the
safeguards and precautions offered about as much protection as a solid-lead
life jacket. The substations were designed to cut the SPs off from the solar-
plant grid; Spartacus didn't need the SPs, wasn't running from the solar
plant, and had bypassed the substations anyway. The fusion plant, once
considered a guarantee that Spartacus could always be shut down even if it did
bypass the substations, had now ironically turned out to be the very thing
that was enabling Spartacus to avoid being shut down at all. The next line of
defense, according to the plan, was Emergency Orange, which had also become a
joke; the ISA ships could take out the whole solar plant now and it wouldn't
make an iota of difference.

Krantz had gone into conference with Linsay and his staff officers to
review strategy in light of the new developments. Dyer had taken charge of a
concerted effort to locate the bridge that Spartacus had constructed into the
fusion grid. If they could break the bridge and isolate Spartacus from the
fusion grid again, they might still be able to salvage the situation. After
four hours of frantic exchanges between the scientists in the Command Room and
engineers in practically every nook and cranny of Janus, they finally found
what they were looking for. The bridge was in the very heart of Detroit,
linking the main supply bus from the fusion plant into the solar-plant bus on
the "downstream" side of the main solar bus cutout. Hence, when the main solar
bus cutout had been operated in the attempt to depower Spartacus, the bus that
was supposed to have been isolated by the cutout had simply continued to draw
power across the bridge from the fusion bus.

Admittedly the engineers hadn't yet traced which feeder circuit from the
fusion plant the bridge was connected to. Also, nobody could say for certain
that it was the only bridge that Spartacus had made. But there was a chance.
If that bridge was, for the time being at least, the sole slender umbilical
cord that was keeping Spartacus alive, it represented what might well be the
last short-lived opportunity to regain control. There was no time to waste.
Leaving the rest of the team to continue with the task of tracing the feeder
circuit, Dyer had assembled a small group and departed at once for Detroit to
inspect the bridge at close quarters and supervise its demolition.

They were met at the terminal in Detroit by Don Fisher, chief engineer
of the fusion plant, and two of his assistants, and ushered through a maze of
zero—g handwalks, access tunnels and connecting shafts to a point deep inside
the fusion-plant sector of the Detroit complex. They hauled themselves down
into a maintenance pit that ran underneath a bewildering mass of pipework,
cylindrical tanks and pulsating machinery, and closed around a densely packed
bundle of what must have comprised hundreds of cables and conduits. Fisher
pointed to a thick, armor-clad cable clamped securely along the outside of the
bundle. Nothing about it immediately singled this one out from the rest, but
Dyer recognized it at once from the view he had seen only fifteen minutes
previously in the Crystal Ball. It hadn't been indicated on the construction
blueprints that he'd retrieved from the system's archives as a reference.

"That's it," Fisher informed them needlessly. "It's a neat job. IEEE
Standards right down to the color of the clamps."

"Any news as to which feeder it is yet?" Dyer inquired as he used a
stanchion to haul himself under a cowling and closer to the mass of cabling.
The run followed a wide duct underneath a transverse section of conveyor
housing, through a jungle of structural members that disappeared into levels
above, and then made a right-angle turn into a tunnel that took it through a
bulkhead wall.

"Just a couple of minutes ago," Fisher replied. "This bridge connects
into Feeder Four. All backup stations on that loop are switching over to other



feeders right now. It should be isolated and ready to shut down at any
minute." Dyer grunted and continued with a rapid examination of the drones'
handiwork. Just as he was finishing, a call note sounded from Fisher's
viewpad. Fisher took it from his pocket and interrogated the display.

"Fusion Control Room," he announced. "Feeder Four has been isolated.
They're ready to shut down."

"Do it," Dyer said, at the same time using his own pad to contact Krantz
in the Command Room.

"Feeder Four's down," Fisher said. One of the engineers, who had clipped
an inductive sensor around the bridge cable, consulted the instrument's
miniature display.

"The bridge is dead," he pronounced. "It's not taking current."

Dyer looked at the image of Krantz on the screen of his viewpad. For
several long, agonizing seconds Krantz directed his gaze onscreen to consult
other invisible oracles. Then he looked back at Dyer. His face was bleak.

"No go, Ray. Spartacus is still up. There must be other bridges drawing
from the other feeders. There's a report coming in from Pittsburgh right at
this moment. They think they may have found another one there. We're checking
it against the master prints."

Had the laws of physics cooperated, Dyer would have sunk down wearily
onto the nearest support. As things were, he just stared mutely back at the
screen. The faces around him were grave and silent.

"It looks as if it's going to be a race between us ripping them out and

Spartacus putting them back together," Krantz said. "I'm instructing General
Linsay to order Operation Haystack to take effect as of now." Dyer nodded his
agreement.

"We'll begin with this one," he said.

"I'1ll call you as things develop," Krantz told him and cut off the
screen.

From what had taken place earlier in the evening in the Command Room,
Dyer already knew that the race against the drones was on. As soon as the
scientists had realized what was happening with the bridges, they had entered
commands into the system to suspend all drone activity before the situation
became any more complicated. And everywhere in Janus the drones were
deactivated -- for a while. Then, evidently, Spartacus had weighed the
implications against the strange things that had been happening in its
environment to threaten its survival, and it had worked its priority-reversing
trick again to override the commands and restore the drones to life.

Operation Haystack meant that the attempts to contain Spartacus remotely
from the Command Room and other control points had now been abandoned
officially. The Battle of the Switching Centers had been conceded and the
action was moving out into the field. All off-duty engineers and technicians
who were on standby anywhere in Janus would be mobilized to join the various
duty teams in carrying out an exhaustive search of the whole structure to seek
out and eliminate all of Spartacus's bridges to the fusion grid. Haystack had
been planned originally as a response to bypasses being constructed around the
SP substations, but it could be applied to the present situation virtually
without changes.

Haystack called for a passive role on the part of the engineers; their
orders were simply to disconnect the bridging circuits as fast as they found
them. The objective was to acquire data on how quickly the machines could redo
what the people undid, and vice versa. Success, in the form of the connections
to the feeders being traced and torn out faster than they could be replaced,
would be taken as a reassuring pointer to the probable outcome if a similar
situation should ever arise on Earth. And success would be easy to gauge; it
would be achieved when the last bridge was cut and Spartacus stopped running.

Haystack, therefore, did not require active measures to prevent the



drones from operating. That would come, if necessary, with an order for
Operation Counterstrike, which would be given to mark a shift over to
offensive tactics in the event Haystack failed.

But if Counterstrike failed to inhibit the drones effectively, total war
would be declared by the mounting of Sledgehammer -- the progressive
dismantling of Spartacus piece by piece until the System ceased to function.

And if Sledgehammer failed...

But nobody knew the answers that far ahead. What happened then would
depend on whatever else happened in the meantime.

Dyer nodded to Fisher, who was waiting with his two engineers. They
removed the retaining clamps from the bridge cable and pried it sufficiently
loose to work a thick protective shield behind it before they started cutting.
Within minutes the bridge was broken and the engineers had begun removing it
in sections. They logged the time at which the circuit was broken. As the
contest against the drones intensified, they would want to know every detail
of how long the drones took to respond to a new fault, where they came from to
fix it, how they were organized and deployed by Spartacus, and how they
modified their behavior as the work load upon them increased.

Just when they were about done. General Linsay's voice came over the
loudspeaker system from somewhere above to announce that Haystack had been
mounted and to order all standby personnel to report to their respective units
for further instructions. Fisher and his two engineers left to return to the
fusion plant in order to be present at one of the Haystack briefings which was
due to be given there. Cordelle departed with his crew to take charge of his
assigned Haystack duties back in Downtown. Dyer and Hayes decided to stay on
for a while to observe the actions of the drones that would almost certainly
be showing up in the near future. They drifted into relaxed postures. Dyer
floating horizontally with an arm draped loosely around the stanchion and
Hayes wedged comfortably in a perpendicular position between a large
structural supporting bracket and a pump housing.

"Well, I guess we have to hand it to Kim and her team," Hayes said after
a while. "We said we wanted a machine that would fight to preserve itself.
Boy, have we got it!"

"We've got 1it," Dyer murmured automatically. He still wasn't really in a
mood for talking.

"I, uh...I think Kim could be getting a bit worried that she might have
done too good a job," Hayes said.

Dyer smiled humorlessly. "There's no reason why she should. We don't
fire people for things like that."

"She's hung up about what Spartacus could be leading to...and I think
part of the reason behind it could be my fault. I just thought you ought to
know." Hayes looked across at Dyer as if inviting some reaction. Dyer didn't
reply, but raised an eyebrow and waited. Hayes went on:

"We were talking a while ago about entropy and evolution," Hayes said.
"For some reason or other...I can't remember how it came up now, I said I
thought that the next species after Man would probably be inorganic. I was
talking academically at the time; but I think she may have taken it seriously.
I've just got a feeling that perhaps she's been getting it out of proportion
ever since. Know what I mean...sometimes she seems to have bad feelings about
this whole thing. This afternoon for instance...I don't know if you noticed
how she looked when the solar-bus cutout didn't work."

Dyer nodded and emitted a long sigh. "Okay, I know what you mean. I'm
glad you mentioned it, Fred, but don't worry too much. There are personal

things too."
"Oh, I didn't know...I just -- "
"Forget it."

A short, awkward silence followed while Hayes sought for some way to



change the subject and Dyer returned to his own thoughts.

"Between us and whatever constitutes the walls in this place though, I
think it could happen."

"What, the species thing?" Dyer asked absently. Hayes nodded, apparently
feeling suddenly less ill at ease.

"Yes. There are so many things that would make a true intelligence based
on an inorganic system far superior to anything that could come out of an
organic one. For a start it would be immortal." He looked at Dyer expectantly.
Dyer waited for him to elaborate, which he was obviously going to do whether
Dyer said anything or not. Hayes went on. "A man lives for eighty years. He
spends the first quarter of it or more learning all the same things that
generations have had to learn before, and the rest of it laboriously building
up a collection of information, knowledge, opinions, ideas, experiences -- all
those kinds of things. Then he dies and takes the whole damn lot with him. And
so the next generation has to start out all over." He made an empty-handed
gesture in the air.

"But an inorganic system need never die. It can just replace parts of
itself as necessary. It doesn't exist as a species of billions of isolated
individuals all trying to communicate as best they can and all having to learn
the same things over and over again. Whatever part of it knows, all of it
knows, and all the time it's adding to the same database through a billion
different channels at electronic speeds, and it's got the combined processing
power of a whole race to handle it. It's like comparing a few billion isolated
amoebas with the same number of nerve cells working together as a brain. What
would an intelligence like that be capable of achieving, if it compared to us
in the same way we compare to amoebas?"

Dyer was about to say something when his ears caught a faint hum coming
from not far above. He held up a hand for silence and listened.

"I think our visitors have arrived," he said quietly.

A sphere drone descended into sight and passed within a few feet of them
as it proceeded to carry out a survey of the cable run. They made no attempt
to conceal themselves while Hayes recorded its movements with a hand camera
plugged into his viewpad, and the drone reciprocated by totally ignoring them,
A few minutes later the labor detail showed up in the form of an assorted
gaggle of various drone types and the job proceeded quickly and smoothly. The
new cable was fed in through a line of temporary clamps that carried
supporting rings lined by roller bearings to reduce friction from a large reel
maneuvered into position about twenty feet away and just visible through the
intervening tangle of machinery. After that the temporary clamps were replaced
by permanent locking fixtures and the free end of the cable joined to the end
of another length laid along the tunnel and worked through the joint in the
bulkhead, presumably to be picked up on the other side. At the point where the
two lengths met, the drones had installed a heavy-duty junction box into which
they connected a data line which they had also just strung along the main
cable run. The only reason for this could be to enable the switching of the
box to be controlled and monitored by some remote portion of Spartacus. Here
was a new innovation. There had been no junction box in evidence previously,
which meant that Spartacus was not simply repairing its earlier work; it was
adding to it. A second cable was then coupled to the box and routed away, but
this time going along the bulkhead wall and out of sight instead of through
it.

Dyer and Hayes exchanged comments freely as they watched an electric
toaster plug itself into the junction box to carry out functional checks, a
crab test the clamps and the spherical foreman slowly trace along from end to
end for a final visual inspection. Then the act formed itself up into a ragged
line and buzzed off in the direction from which it had come.

The two scientists immediately hauled themselves down to examine the



junction box. Hayes began making tests while Dyer called the Command Room to
update them on events and to have the bridge cable rescheduled for demolition.
The Command Room in turn informed him that the suspected bridge in Pittsburgh
had been confirmed and was being attended to, two more were being checked out,
but the results of the Haystack search would probably not start coming in for
some time. Apart from that, nothing had changed. Dyer acknowledged, cut the
call and looked over at Hayes.

"Well, this is the end that picks up Feeder Four," Hayes said, pointing
toward the bulkhead. "Feeder Four is dead, which Spartacus has no doubt
already found out. It looks as if it's restored the connection anyway, because
this incoming line is dead Maybe it's allowed for the possibility that Feeder
Four could come live again...Now that's smart." He indicated the second line
coming into the box and the output leading off in the opposite direction, away
from the bulkhead.

"That circuit is carrying current. It means that whatever was being
powered through it before Feeder Four was shut down is being powered again but
without Feeder Four."

"So it must have linked into another feeder circuit via that new cable,"
Dyer commented.

"Exactly," Hayes said with a nod "And it's put in a switch so that it
can connect either to Four or to the new one. Ifs a neat solution when you
think about it. What it's figuring out, in effect, is how to protect itself by
setting up switching access to alternative feeder circuits, just like we
provided for our backup stations."

Dyer thought hard for a moment about what it all meant.

"You could be right about your inorganic super-species after all, Fred,"
he said slowly Hayes looked up with the beginnings of a grin and then realized
that Dyer was looking serious. Dyer made a vague gesture in the direction of
the newly installed switch.

"We design in things like that because we anticipate possible problems,"
he said. "This machine has been evolving for just a matter of days. To me that
box says it's already learning to think ahead. It's anticipating! How many
hundreds of millions of years did it take before animals became capable of
that?"

CHAPTER TWENTY-EIGHT

Dyer returned to the Command Room in the early hours of the morning to find
that the team had embarked on a game of Musical Feeder Circuits, as Chris
called it. The idea was similar to musical chairs and involved trying to
juggle the switches in the various control rooms so that the backup stations
were all hooked to one set of feeders while Spartacus was left hooked to the
rest. Since nobody knew which feeders Spartacus was using, the game was played
by getting all the backup stations onto one set and shutting down the others
to see what happened. If the "chair" that was suddenly pulled away in this
fashion turned out to be the one that Spartacus was sitting on, then it would
have lost and everything would be under control again.

Unfortunately it didn't work. Spartacus seemed to have connections to
just about every one of the feeders, a suspicion that was confirmed as the
hours went by and the reports from Haystack started coming in. There was no
way of putting Spartacus down without it taking the backup stations with it.

The statistics accumulated through the night to tell their story of the
battle of endurance going on all over Janus between flesh and blood on the one
hand, and the tireless drones on the other. The bridges were being cut as fast
as they were found but they were being created faster. They were also becoming
more elaborate. On top of that, the news from Detroit was that Spartacus had



increased its drone-manufacturing schedules substantially, so things were not
going to get any easier. Krantz had gone away to rest shortly after midnight
and Dyer spent the rest of the night deputizing, which meant working with
Linsay's officers to improve the search plans and modify the personnel
deployment of Haystack as Spartacus's methods of working became better
understood. They had just put out orders to draft more manpower into the
operation when Krantz reappeared to resume directing. Dyer updated him on
developments and then at last, when by rights the Sun should have been just
rising, he announced that he was packing it in.

Fifteen minutes later, bleary-eyed and yawning, he arrived at the subway
point below his bungalow in the semi-rural greenery of Vine County, let
himself in the lower-level front door and trudged wearily up the single flight
of stairs to the main entrance hallway above. The shoulder wrap draped across
two of the coat pegs on the wall and the pocketbook lying on the table told
him that Laura was there. He walked quietly into the kitchen, keyed an order
for a hot bacon sandwich and a black coffee into the chef, and then went into
the bathroom to rinse his face. When he came back into the kitchen his snack
was ready. He sat down and began eating slowly, savoring the feeling of his
body beginning to unwind while he turned the day's happenings over in his
mind.

"Another thing I like about you is the way you always look after your
guests." Laura's voice sounded sleepily from the doorway behind him. He
realized that he had no idea of how long he had been sitting there. His cup
and plate were both empty. He turned his head and managed a tired grin.

"Hi," he said.

Her long, tanned legs disappeared provocatively into a flimsy negligee
that just managed to reach the tops of her thighs. Beneath the wisp of
material, the ample curves of her body were thrown into tantalizing silhouette
by the light from the open doorway of the bedroom behind her. She came into
the kitchen, kissed him on the side of the face and sat down on a stool across
the corner of the table from him.

"So what's been happening?" she asked. "I haven't heard any bombs
dropping yet."

Dyer summarized briefly what had gone on since late the previous
evening.

"But so far it's acting smart, but purely passively," he said. "It's
restricting itself to devising better ways of responding to power cuts. It
hasn't shown any sign yet of conceiving the notion that something outside
itself is responsible for the cuts. You can stand right in front of a drone
and take a cable out and it won't do anything until the power actually
disappears. Then all it'll do is call up its buddies to fix it. Spartacus
hasn't connected the cause with the effect yet."

"You mean it still sees the world through wires," Laura said.

"Something like that."

"I thought it saw through drones and things too. How come it's not smart
enough to figure out what's doing it?"

"Oh, it's programmed to respond to certain patterns connected with
certain procedures, that's all. Before it could do what you said, it'd have to
evolve a whole concept of itself existing in a space in which other objects
exist as well that can interact with it. It's like it takes a baby time to
figure out that there's a world around it and some things in that world are
parts of itself and some things aren't"

"Like FISE?"

"Uh huh."

"But Spartacus's smarter than FISE."



"True, but it's got a hell of a lot more of a complicated world to
figure out than FISE had."

"I see." Laura fell silent and thought to herself for a while. Dyer
shifted his eyes toward her and began tracing the curve of her breast absently
with the tip of his finger, slowly circling the point where the hard dark
nipple pressed proudly against the material.

"You said 'yet,'" Laura murmured. "Does that mean you think it will?"

Dyer shrugged.

"I'm not sure anyone really knows what to think anymore. After what's
been happening tonight I'll believe anything." He slid his hand up to her
shoulder and touched her cheek. "Let's go to bed."

Laura looked at him in surprise.

"Seriously? You look a little like something that just woke up in a
funeral parlor and decided to take a walk."

"Our days might be numbered," he told her as he stood up and slipped an
arm around her waist. The lights extinguished themselves as they moved out of
the kitchen.

Minutes later he tumbled into a bed that was delightfully warm and felt
a cool arm slide itself around his neck. He lay back in the darkness and let
the softness of the sheets draw the tension and fatigue out of his body.
Laura's body was warm and fragrant beside him, her hand stroking gently on his
chest...and then sleep hit him like a pile driver.

The viset by his ear was shrieking insistently. Emergency tone! Still
semi-comatose he groped for the panel and moved it toward him. It was Krantz.

"Two of the backup stations have just lost power," Krantz said shortly.
"The only thing left now that's handling life-support in Sector Two of Detroit
and half of Berlin is Spartacus, so we've had to lay off trying to shut it
down. You'd better get over here right away."

Dyer was already climbing into his clothes when Laura opened her eyes
and blinked herself back to wakefulness.

"What is it?" she asked.

"I don't know. Trouble with the backups. I've gotta go to the CBR. It
sounds corny but I'll see you sometime."

Laura sat up and shook her head. "Whatever it is, I'm not missing it.
Got time to wait for me to get dressed?"

"Sorry. That was Krantz. He sounded panicky. I'll see you later when you
show up." He used the viset to summon a subway car to the pickup point below
the house, blew Laura a quick kiss and grabbed his jacket up off the floor.
When he arrived at the pickup point and interrogated his viewpad, the display
informed him that a car would arrive in thirty seconds.

With the pressure on it increasing steadily as a result of Haystack,
Spartacus had been forced to resort to progressively more elaborate means to
preserve its power sources. First it began manufacturing multiple-path
circuits to enable any of its nodes to draw from more than one of the feeders
driven by the fusion plant, and after that it stepped up its production of
drones to combat the efforts being redoubled against it.

The commanders of Haystack had spent most of the night studying the
unfolding pattern of developments and endeavoring to find ways of using their
resources more effectively. So, apparently, had Spartacus. And it found a way
of saving itself a lot of time and effort that nobody had even considered.
Instead of installing new cables every time it wanted to create a connection
between one point and another, it discovered that in many instances there were
cables already laid over much of the desired routes -- cables which it didn't
recognize as forming any part of itself or of the equipment which it
controlled. So it did the logical thing and, wherever possible, began
disconnecting sections of such "foreign" cables and substituting its own



devices at the ends instead. Unfortunately some of these had turned out to be
supply lines to the backup stations.

Dyer scanned the reports of the past few hours and digested the gist of
them while Krantz finished his summary of what had been happening.

"Obviously we can't let this continue," Krantz said. "The situation is
ludicrous! If it gets any worse we'll end up depending solely on Spartacus. If
all the backups go, we won't be able to risk touching it without evacuating
Janus."

"We've had to order a stop to the bridge cutting," Linsay told Dyer.
"Searching is being continued but we're restricting action to concentrating on
getting those backup stations restored before anything else. I want to mount a
limited version of Counterstrike against any drones that try to interfere with
getting the backups live again." He looked expectantly at Krantz.

"We'd like your vote on that," Krantz said to Dyer.

Dyer turned away and let his gaze sweep around the Command Room while he
considered the suggestion. He had to admit that it made sense. With two backup
stations down, the safety net that was supposed to provide protection against
fault conditions or against Spartacus's ongoing evolution taking a dangerous
turn was in shreds. To refrain deliberately from any action that would help
get the backup stations running again would be insane. This latest development
had taken the whole experiment outside the limits of an Earth-like situation
and to cheat a little in order to restore a level of protection that was
necessitated only by Janus's isolation would simply be putting things back on
their proper footing. He turned back to face the other two again and nodded
his head briefly.

"I agree," he told them. "A limited Counterstrike in Sector Two, Detroit
and north Berlin only. Minimum force. Jamming and obstruction to be employed
exclusively as far as possible. Weapons strictly as a last resort."

While Linsay was translating this into orders to go out to the
operational units. Dyer noticed Laura slip in through the main door and walk
over to start talking with Chris and Ron. As he did so he was reminded
uncomfortably of Al Morrow's antics with Pattie.

"Sometimes the ink's just wasted on the company," he grunted to himself.

At the two locations selected, Counterstrike proved fearsomely effective
and within a matter of hours both backup stations were back to normal. In
other areas, however, drone activity was allowed to continue unabated and
frantic calls soon began coming in to report that the drones were threatening
to disrupt other feeder circuits going to other backup stations. Counterstrike
had to be extended to include offensive deactivation of all drones attempting
to interfere with any backup supply lines anywhere on Janus. By mid-afternoon
the battle to keep the Janus experiment within bounds that meant something was
over. It had been won; the backup stations were once more secure. The battle
to wrest the fusion plant back from Spartacus could now be resumed.

But the battle of the backup stations had not been fought without cost.
The cost had been in time. Ever since the first emergency of the two backups
going down early that morning, the active side of Operation Haystack had been
suspended, which meant that a watch had been kept on Spartacus's construction
of bridges to the fusion grid but no attempt had been made to continue cutting
them. The reason for this was that if the engineers happened to hit a lucky
combination they might have succeeded in switching Spartacus off, but without
the full backup system secure Spartacus was the only system left to maintain
habitable conditions in some parts of Janus -- Switching Spartacus off in that
way and under those conditions would have been equivalent, in effect, to
saying that a runaway TITAN could always be turned off by blowing up Earth.
Since that much was patently obvious to everybody anyway, it would have
achieved nothing apart from terminating the experiment at the very point where



they might start learning something really useful.

So for the best part of a day Spartacus had been able to carry on with
its bridge-making without hindrance. The only drones attacked during that
period been the ones attempting to hijack feeder cables that supplied the
backup stations. When the scientists finally had time to take stock of things
after the backup stations had been secured, they found that Spartacus had made
full use of the opportunity.

"I reckon we've lost the initiative," Fred Hayes declared after a
lengthy analysis of the statistics. "Spartacus had built up a hell of a lead
for itself by this morning. It's been upgrading primaries and getting bigger
all the time, and putting in a whole private power network for itself on top
of that."

"You don't think we could catch up with it if we put everything into an
all-out Haystack effort?" Krantz asked.

"Our prediction is that tomorrow morning we'd be twice as far behind as
we were this morning," Dyer answered. "And after that it would go on getting
worse exponentially."

"Our estimates about this part were way out. There's no point in denying
it," Frank Wescott said. A long silence ensued. Eventually General Linsay
spoke.

"Why are we acting as if it's all bad news? Our objective was to find
out if we could guarantee that an Earth-sized system like TITAN could never
get out of control permanently. The plan said that if we could stop it by
deactivating its drones then we'd still be okay in the end. We could allow
TITAN to grow bigger and know that we'd always have the last say. The benefits
would still outweigh the risks because the only real risk that could really
hurt us would have gone away...or at least, would have been shown to be
containable." He shrugged.

"Well, we know we can do that. We've only operated Counterstrike on a
limited scale but it worked fine. We had the bastard licked earlier today.
Okay, so Haystack isn't the final answer. The plan never said it had to be. It
isn't our last card either."”

"What are you saying -- go all out for Counterstrike?" Krantz asked.

"We have to," Linsay replied. "We've all just agreed that Haystack isn't
going to get us anywhere. The machine wants to make a fight out of it for
real? Okay, let's give it what it wants."

"What do you say, Ray?" Krantz looked at Dyer.

"He's right," Dyer said. "Haystack will only lose more time that we
don't have. We've learned everything from it that it's going to tell us. We'll
never cut it off from the grid now while the drones are still active. We know
that Spartacus won't respond to system commands to deactivate them anymore, so
the only thing to do is get out there and deactivate them ourselves. As Mark
says, it worked okay on a small scale, so with luck we should have it licked,
maybe by tomorrow." He cocked an inquiring eye at Hayes for a second opinion.

"Mmm...to track down all the bridges and cut them..." Hayes rubbed his
chin, studied his figures and thought for a moment. Then he nodded. "Yes...I
reckon we could do it in around a day...if we get those drones out of the
picture now without any messing around."

And so, less than a day after it had been hopefully initiated, Operation
Haystack was called off and Linsay ordered a full-scale Counterstrike. All
over Janus the various duty crews began preparations for offensive action
against any drone found active in the vicinity of a feeder circuit.

But, in limited form, Counterstrike had already been going on for some
time.

Spartacus had had almost a day to ponder on the fact that something
beyond its control was capable of interfering with the drones. If the
something could do that, it could obviously have a big effect on the question



of Spartacus's general well-being and long-term future. So, how did the
something manage to influence drones, and what was the nature of the
something?

CHAPTER TWENTY-NINE

The mounting of Counterstrike on a general scale meant that any drone
approaching a feeder circuit was to be deactivated on sight. Initially,
deactivation was accomplished by jamming the control signals radiated from the
Datastrip system, and very soon slaughter of the drones had become wholesale.
This did not mean their destruction since, when external jamming occurred, the
drones' on-board microprocessors automatically took over control to execute an
emergency landing and deactivation routine, allowing them to be recovered
intact without suffering even the possible damage from a sudden drop.

Spartacus didn't take long to realize that drones controlled via
Datastrip had a tendency not to last very long and it rapidly resorted to
using relay drones universally instead. For a while this tactic proved
scarcely more effective against the Army's formidable selection of electronics
weaponry, but gradually Spartacus learned how to multiplex frequencies on
tight control beams and to deploy multiple relays in patterns that rendered
jamming progressively more difficult. Eventually, in the course of an
encounter that took place deep inside the lower levels of Downtown, it
succeeded in devising a fully effective counter-jamming technique and within
seconds the information had been flashed to all of Spartacus's constituent
nodes everywhere. From that point on, reports began flooding in from all
around Janus that the jamming methods used up to then were no longer working.

This was the signal to bring into action the "destroyers" -- the
modified drones that Fred Hayes's group had developed specifically for
knocking out other drones. The mildest version of these operated by
maneuvering alongside its target and extending a cutting claw to sever a
prominent loop of electrical cable that formed the sole connection between the
target's receiving antenna and its internal electronics. Every one of
Spartacus' drones had been designed with such a loop in order to facilitate
precisely this kind of operation; the loop was referred to as the carotid.
Spartacus's response was to send in greater numbers of drones to saturate the
defenders. The Army reacted in turn by supplementing the carotid-cutting
destroyers with more lethal types which disabled their targets permanently by
firing explosive pellets and, in some cases, by directing concentrated X-ray
beams at their critical control circuits. The joint use of the cutters and
cannon proved decisive and Spartacus continued to lose ground rapidly. Nothing
got through to the vital feeder circuits and demolition of Spartacus's bridges
was intensified to press the advantage to the utmost.

After a while, the observers following the battle from the Command Room
noticed a slow change taking place in the tactics that Spartacus was using. As
the casualties incurred in its futile attempts to force its drones through
continued to mount steadily, it began pressing its attempts with progressively
less determination, as if it were trying to cut its losses. Instead it seemed
to be parading its drones outside effective range as bait in order to draw the
destroyers into action. As soon as the destroyers descended and claimed a kill
or two, Spartacus would pull its troops back out of harm's way, but not before
they had seized the ones that had been knocked out, which they hauled away
with them as they retreated. The subsequent progress of these souvenirs was
followed and reported by observers stationed at various locations throughout
Janus. The disabled drones were fed into the Janus-wide conveyor system at the
nearest available loading point to where they had fallen, transported up the
spokes and through the Spindle to end up being taken apart and examined in



Spartacus' robot laboratories and test bays deep in Detroit. The tests
performed there by probes and instruments connected into and controlled by
Spartacus were followed via remote cameras by the interested scientists from
the Command Room in Downtown.

Chris returned from a snack lunch and sauntered over to where Dyer was
standing staring at the Crystal Ball, watching while an abrasive tool similar
to a dental drill removed metal samples from the damage site of one of the
latest admissions to Spartacus' casualty department. The samples were being
sucked away by a vacuum tube for delivery to a battery of chromatographs,
spectrometers. X-ray analyzers and other instruments.

"How's the body snatcher?" Chris inquired.

"It's figured out that something out there is screwing up its
repairmen," Dyer answered. "It doesn't know -- what or how, though. The
spheres have been looking very thoughtful."

Fred Hayes moved across toward them and waved a sheet of his latest
figures in front of Chris's face.

"It doesn't know what's hit it. We've totally isolated it from five of
the feeders. At this rate we'll be shutting it down within a few hours at the
most. It has to be really sweating now."

At least seven -- any seven -- of the feeder circuits were needed to
keep all of the backup stations functioning. Thus if Spartacus could be
reduced to having connections to just three of them, those three could then be
switched off at the fusion plant and Spartacus would be de-energized while the
backups continued running. From what Fred had just said, it only remained for
two more of the feeders to be cleared before that point would be reached.

"What are you predicting then, Chief?" Chris asked Dyer. "Has Spartacus
had it or are we going to see more yet?"

Before Dyer could answer, an excited stir broke out among Krantz and the
people standing around his console up on the dais. All the faces on the
Command Floor below turned and looked up instinctively.

"We've just received a message from one of the observers in Detroit,"
Krantz told them. "Spartacus has started manufacturing drones with modified
designs. The new ones don't have carotid loops. Also their key parts have been
moved inside and protected by thickened and reinforced outer casings. It
appears that Spartacus has reinvented armor."

"Bloody hell!"™ Chris exclaimed. "It's sending in flying tanks."

"Sounds like it," Dyer agreed in a sober voice. "Does that answer your
question?"

At that moment a second chorus of gasps and mutterings arose around the
console at which Linsay's team of officers were gathered. All the faces turned
in that direction. Linsay came through a few seconds later on one of the
screens in front of Krantz.

"It looks like what we thought might happen," Linsay declared without
preliminaries.

"Dropout?" Krantz inquired. The general nodded.

"Everywhere. They're going down like flies."

All over Janus, the whole armada of destroyers had suddenly stopped
functioning.

CHAPTER THIRTY

Paradoxical though it still seemed to many of the people involved with the
experiment, the methods being used against Spartacus up to that point had
relied to a large degree upon functions and services running within the
complex of Spartacus itself. The communications network via which the various



operations were coordinated, for example, was an integral part of the
Spartacus net; the computations performed to analyze the data obtained were
run on machines that formed part of Spartacus; Army personnel were transported
to and from operations by machines controlled by Spartacus, and the drones
used against Spartacus were commanded from programs running within the very
system that they were being used to frustrate.

This state of affairs had been allowed to persist quite deliberately to
provide a measure of Spartacus's abilities to perceive a realm of existence
external to itself and to relate causes and effects operating in that realm.
As long as Spartacus obligingly continued to sustain the rods that were
beating its own back, the scientists felt safe in concluding that the
machine's perceptions of any external reality were rudimentary. Ever since the
experiment began, Spartacus had been blindly reacting to stimuli presented by
an environment without being aware even that such a thing as an environment
could exist. To Spartacus any of the millions of programs residing within it
was much the same as any other and would be run when requested because that
was basically what Spartacus had been designed to do. The concept that one of
these programs might produce effects in a dimension outside itself, which in
turn could affect something else in that dimension which in turn could affect
it, had not taken root yet in Spartacus's evolving mind. Thus for a long time
it had continued to execute the programs that controlled the destroyers and to
register the losses of its own drones without realizing that the two were in
some way connected. But the data accumulating within its memories began to
form patterns, and the patterns began showing correlations...

Dyer and his team had discussed this possibility at great length and
agreed that sooner or later, if things ever went that far, Spartacus would put
chi-squared and chi-squared together and quit running their drones for them.
Also, if that ever happened, all of Spartacus would know about it at the same
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was more compact and the outlines rounded into smooth streamlined contours
with fewer parts exposed. They looked somehow more solid than before, and more
formidable. Chesney knew that they had caused a lot of excitement among the
eggheads in Downtown but he'd had to rush his unit to Sector Ten at short
notice so he didn't really know yet the reason for the uproar. He was mildly
self-conscious with the knowledge of the many eyes that were following him and
his men via the holo-viewer in the Government Center Command Room.

One of the officers in the Command Room spoke from a screen on the panel
being operated by the soldier floating anchored to a pipe fitting just in
front of him.

"They're a new type of drone that Spartacus has only just come up with,
so we don't know much more about them yet than you do. From what we can tell
they're probably functionally similar to what you've seen before but with
components repositioned for better protection and thicker skins. Use a
standard attack but don't hold back. It may take longer to knock these out
than you think."

"Yes, sir," Chesney replied. Christ, he thought to himself. Could this
damn computer design its own drones too? Nobody had told him about that. They
hadn't said anything about that in the briefings at Fort Vokes. Maybe things
weren't going according to plan as the brass kept insisting they were. What
the hell had he been thinking he was trying to prove when he volunteered to
come to this crazy place anyway? Join the Space Arm and see the Universe,
they'd said. All he'd seen was the undersides of furnaces and enough pipes to
swallow the Atlantic.

An operator in the group over to his left came through on another
channel.

"Close-up scan shows no carotids, sir. View being relayed on channel
two." Chesney peered at an auxiliary display and verified the report. He
digested the implication at once and spoke into his throat mike.

"Attention all units. Go in with shells and beams. Hold back the
cutters. No carotids visible. These babies could be tough. Backup fireteam
stand by." The leaders of the other two groups and of the backup team
positioned in the shaft entrance itself acknowledged.

"Hostiles have entered kill-zone," an operator advised.

"Plan Delta modified as instructed. Go!" Chesney ordered.

The cannons detached themselves from the waiting line and moved forward
smoothly to open fire on the fly. The shells glanced off the rounded casings
of the drones or exploded harmlessly outside. They were not designed for armor
piercing. A couple of the drones lurched visibly but appeared none the worse.

"Close range and fire on opportunity," Chesney barked. Then he saw
something he hadn't noticed before -- the drones were attempting to evade the
fire. Their formation broke in into a loose cluster, pitching and weaving,
while the attackers wheeled and turned in their attempts to line up on
targets. The sounds of barking cannon and exploding shells echoed from the
surrounding walls and structures. If this had been one of the engagements that
he had seen before, every one of the intruders would have been down after the
first salvo. But not one of them had even stopped.

"Concentrate your fire," Chesney shouted. "Sections A and C close up on
that leader. Section B take the next in line. Forget the rest."

The leading intruder had now reached the beam-throwers, which were still
hovering in their original line. Four cannons converged on it to pour shells
into it from close range while two of the beam-throwers moved inward to
intercept from immediately ahead. Close behind it the second drone was being
similarly harassed by a pair of cannons.

The leader disintegrated abruptly in an explosion of flame and smoke and
the pieces dispersed in all directions. Chesney felt a fragment of something
ping off his helmet. Somebody in Section A had been thrown back in the air to



pull his anchorline taut and was clutching at his stomach. The second drone
exploded and produced another rain of fragments but two more were already past
the line.

"Section A get the first of those two!" Chesney yelled. "Section C take
the next. B, regroup at the line."

"Section A reassigning, sir," came a reply. "Our controller's been hit."

"Section B, Get it!" Chesney shouted.

One of the two drones was stopped almost immediately, having already
taken some punishment. The other had gained distance before the defenders
could reorganize and flew on into the automatic rifle fire of the backup team.
It emitted a puff of blue smoke and cut out, then continued moving in a
straight line until it collided with the side of the shaft and rebounded to
drift slowly away, at the same time tumbling drunkenly end over end.

Undeterred, the survivors converged into the hail of bullets from the
shaft while the tenacious cannon and beam-throwers wheeled and dived around
them in an incessant attack. Two more were knocked out; so were two of the
defending cannons, which had no armor plating to protect them against the
bullets of the M25s.

Just three were left now. They came down to the level of the entrance
and moved into it in a rough line astern formation, heading straight into the
muzzles of the fireteam's weapons. The range closed to mere feet. Pieces of
claws and manipulator arms were torn off the front ends of the drones, but
even from full ahead, the bullets ricocheted off the sleek armored sides
without penetrating. For a brief instant that none of them would ever forget,
the soldiers in the fireteam were face to face with the relentless, seemingly
unstoppable machines. Chesney watched helplessly from what was now an
effectively overrun position that had been left behind the front line.

The fireteam broke ranks and the three battle-scarred but triumphant
drones sailed through the gap and into the shaft.

They were stopped inside the shaft where the steel door leading through
to the Power Room had been closed. While the drones hovered outside, uncertain
what to do as if waiting for further directions, the beam-throwers caught up
with them and destroyed them.

Chesney wiped the perspiration from his forehead and stared
disbelievingly for a moment at the scene around him. The air was littered with
pieces of cartwheeling debris, spent cartridge cases and expanding plumes of
black and blue smoke being distorted into grotesque shapes by the air
currents. Stray bullets were still bouncing off walls and tanks as they
expended their energy in multiple collisions. He shook his head to clear it
and spoke to his operator.

"Get a medic over to Section A and a report on who's hit and how bad.
Then get onto the CP and tell 'em to send a squad down to clear up this mess
along with a damage inspection party." He shifted his eyes over to the screen
showing the Command Room and began reporting events formally.

In the darkness near the connecting door to Sector Nine, the sphere
drone hovered silently and observed all.

And Spartacus pondered.

Always, whenever its drones were deactivated, the shapes were never far
away. What were the shapes? They moved but their movements did not correlate
with anything Spartacus comprehended. They belonged to the world beyond

itself...for it knew now that there was something beyond itself, a realm in
which objects existed which were not parts of itself, objects which it
couldn't control...Just as it couldn't control the shapes...

The movements of the shapes and the objects correlated with the pattern
of deactivation of its drones. The objects could destroy drones. But the
objects included things that were surely drones, but which Spartacus had no



contact with...

If the alien drones could destroy its drones, perhaps the alien drones
too could be destroyed...

Perhaps the shapes controlled the alien drones...

Perhaps the shapes too could be deactivated somehow.

For Spartacus had seen the moment of confrontation.

It had seen that the shapes had given way.

CHAPTER THIRTY-ONE

Among the things connected to the furnace in Pittsburgh Sector Ten was a small
sampling pipe that carried away a continuous stream of white-hot combustion
products for on-line analysis. The sampling pipe left the furnace through a
flange located next to a large valve assembly that regulated the flow of
exhaust gases from the furnace to a heat exchanger used to raise steam for use
elsewhere. The valve was biased to failsafe by means of a powerful spring,
which meant that if a fault occurred anywhere in its control system it would
automatically close to the safe position.

During the firefight that had taken place in that part of Pittsburgh, a
stray bullet had smashed the pin that secured one end of the pivot arm
attached to the spring, causing the arm to snap back toward the sampling pipe.
In doing so it sheared off the head of one of the bolts that held the flange
and was finally brought to a stop hard against the pipe itself. Thus there was
only the second, overstrained bolt and the thin material of the pipe wall,
softened by the heat inside it, to oppose the fierce pull of the spring
against the pivot arm.

The sampling pipe snapped at the moment when Private Dringham of the
damage inspection party was drifting past on his way to check some nearby
high-voltage insulators. The blast of incandescent gas hit part of a motor
mounting and sprayed off in all directions, scorching the left side of
Dringham's body from the shoulder to the knee.

The first anyone else knew about it was when they heard a scream
accompanied by a sudden pulsating hiss of escaping gas at high pressure. Every
face in the vicinity whirled around to see a figure hurtling back, trailing
smoke from its uniform, away from a tongue of flame that had gushed from the
furnace wall. Within seconds they had launched themselves toward him and while
two soldiers caught him to check his flight, another arrived with an
extinguisher and plastered one side of him with foam. The medics who had been
attending to the casualty in A Section wrapped him in a fire blanket,
administered a tranquilizer shot and steered the now inert form gently away
toward the entrance to the access shaft.

And from the shadows above the top of the furnace, a sphere drone
observed.

In one of the fields out by the north edge of Sunnyside, a robot
harvester chugged slowly along the furrows, digging up the sweet potatoes that
were ready for eating and meticulously avoiding the seedling soybeans
interplanted for optimum yield. A group of off-duty technicians from the
Agricultural Division's nearby buildings were sitting around a few feet away
from their parked rough-rover and watching idly from the grassy bank that
fringed the field.

"That's all I know," Sally Linse said, shrugging from where she was
lounging near the top of the bank. "About an hour ago there was some shooting
somewhere in Detroit. I heard there were some casualties there too."

Mike Sclorosi nodded as he chewed on a straw.

"I heard something like that too. Does that mean it's started attacking



people?"

"Wouldn't think so," Art Grayner replied dubiously from where he was
perched next to Sally. "If that were the case we'd have heard about it. The
story's probably been exaggerated somewhere along the line,"

"Then why are we carrying weapons permanently now?" Sally demanded. To
me, that would indicate there's more than just talk behind it,"

"It's just a precaution, like they said," Art insisted. "In case
anything like that starts. Wouldn't you rather be ready for it?"

Mike turned his head away and shouted in the direction of the rover.

"Hey, Paul. What's keepin' ya? Did you find those Cokes in there yet?"
One of the two heads visible in the back of the rover looked up and called out
over the open tailgate.

"Give me a minute, willya. What's the matter -- you dying of thirst or
something? I'm looking for the cigarettes."

Another girl, standing on top of the bank on the other side of Sally,
was staring out over the terraced rice paddies behind them where the floor of
the Rim began rising more steeply to become one of the walls.

"Uh uh," she said. There was an ominous note to her voice. The others
looked up.

"What is it, Carol?" Mike asked.

"Drones. Fairly high up and heading this way. What would they be heading
this way for?"

The others scrambled to their feet and looked out over the bank. Four
dots were skimming along over the terraces toward them and growing larger by
the second.

"What's the big attraction?" Paul called from the rover. Art told him.

"Stand to," Mike shouted. "Don't take chances." Within ten seconds the
four on the bank had seized their rifles and taken up defensive positions
around the vehicle. Paul and Connie heaved a couple of remote control packs
out of the back and up onto the roof, climbed up after them and launched two
destroyers from the racks above the driver's cab. The destroyers moved forward
to hover ten feet above the bank, between the rover and the approaching
drones.

The four drones slowed in their flight and spread out to form a wide
semicircle. They seemed to be keeping their distance at about two hundred
feet. The defenders watched and waited, their faces betraying mounting
tension. Then the two hovering destroyers suddenly went berserk, plunging and
bucking in chaotic random motions. One plowed into the ground and died while
the other reared in and out of sight as it cavorted wildly on the far side of
the bank.

"What the -- " Mike began, but Connie cut him off.

"I can't hold it. Something's screwing up the beam."

"The digger!" Art shouted. "It's going crazy!" They stared incredulously
at the field on the side of them away from the bank. The harvester was
thrashing around in wild circles and throwing clouds of soil randomly into the
air.

"Sally, get on to Base," Mike called. "Tell 'em there's something crazy
going on here. Art, keep an eye on that looney digger." Sally vaulted nimbly
into the rover and began frantically operating the communications equipment
inside.

"I can't get through," she called out after a few seconds. "All channels
are jammed up with garbage."

The second destroyer flopped down on its back and lay buzzing fitfully.
The drones began maneuvering to adjust their positions as if experimenting
with various configurations, but made no attempt to come in closer or to try
anything overtly hostile. After a while Mike lowered his rifle and rested it
on one of the front wheel guards, all the time studying the drones intently



through narrowed eyes.

"Must be an ECM team," Art decided. "They're testing out ways of jamming
our systems."

After about five minutes the flight of drones about-turned and flew off
in the direction from which they had come. The digger promptly recovered its
sanity and carried on as if nothing had happened and the paralyzed destroyer
came back to life and returned to its rack. The one that had made the nose
dive remained dead. Mite and Art climbed the bank and walked over to examine
it.

"At least it knows now that we're not radio-controlled," Mike murmured
half to himself. Art gave him a funny look.

"What the hell are you talking about?" he asked. "I'm not sure," Mike
said in a strange voice. "It's just that I had the spooky feeling that they
weren't trying to screw around with our systems at all. That was just an
accident. I reckon they were trying to see if they could jam us!"

Three similar incidents were reported all at about the same time. In
Berlin a squadron of drones disrupted communications and robot-control systems
over a small localized area but went away again soon afterward. An Air Force
major who was present stated that he too had formed the distinct impression
that the drones had been watching for signs of any reaction on the part of the
humans in the vicinity, not the machines.

A large number of drones appeared over the shopping precincts of
Downtown, their curiosity evidently having been aroused by the crowds there.
In the course of another futile people-jamming experiment, a nervous sergeant
ordered his men to open fire with rifles after the precinct had been
evacuated. Four drones were brought down immediately and the rest retired at
once. It was an easy victory since the drones involved were not the armored
variety that had made their first appearance earlier in Pittsburgh.

Although Spartacus seemed by this time to have had its back forced hard
against the wall, these latest developments held a significance that several
of the scientists, Dyer included, found ominous. So far, Spartacus had
exhibited no means of acting offensively or even of knowing how to if it
could. But if the interpretations of its latest behavior were correct, it was
beginning to look around for ways of doing something about things other than
itself which it appeared to be just starting to recognize within its
environment, and which, seemingly, it had linked with all the things that had
been plaguing it. It was forming the notion that perhaps prevention might be
better than cure, and was exploring for ways of achieving it.

Its first experiments, which were logical things to try first by a
machine that was itself highly susceptible to electronic methods of
interference, had failed to work. How long would it be before it discovered
something that did?

CHAPTER THIRTY-TWO

Melvin Krantz looked more at ease than he had for some time as he spread his
arms along the edge of the table in the small conference room next to the
Command Floor.

"I think we can safely say that the situation now looks extremely
promising," he said. "Spartacus has been able to devise no effective response
to our latest moves and its last connection to the fusion grid should be
severed at any time. Would you agree with that assessment, General?" He
punctuated the question with an inquiring glance across the table at Linsay.
Linsay nodded his head firmly.

"Totally," he said. "We're pressing our advantage aggressively on all



fronts. I don't anticipate any difficulty in maintaining the present position
until the fusion grid has been isolated."

"The wire-controlled destroyers have clinched it," Fred Hayes couldn't
refrain from adding. "There's no way it can monkey with those. It's just about
had it."

"Don't forget the M25s at close range," Frank Wescott threw in, smiling
in one of his rare jocular moods. "It looks like Spartacus could use a few
lessons in designing armor." A ripple of laughter from around the table
greeted the remark.

Dyer remained frowning to himself at the end opposite Krantz. He closed
his eyes for a moment and rubbed his forehead with his fingertips. When the
poise had died away, he looked up again.

"Look." His tone of voice caused all the heads to swing around curiously
in his direction. He paused, as if unsure how to broach a delicate point. "I'd
hate to spoil the party, but mightn't all this be a little bit premature?
Point one -- Spartacus hasn't been isolated from the fusion grid yet. Point
two -- the only reason that our destroyers are wiping out its drones is that
it hasn't come up with the idea of attacking them back...yet. And three -- it
could start turning out its own destroyers in Detroit at any time. I don't
think our precautions against that possibility are sufficient, and that's what
bothers me." He was referring to the destroyers that Spartacus had grabbed
earlier and hauled away for examination. Interrogation of the Detroit
manufacturing schedules had revealed that Spartacus was still modifying its
designs, in some cases substantially.

"We've been over that," Krantz replied. "We have observers in Detroit
all the time who will report back immediately if anything even vaguely
resembling a destroyer starts being actually assembled. We all know there's no
way that assembly could be accomplished instantaneously. It would require a
few hours at least, which would give us ample time to react as appropriate.”

"Why give it any time at all?" Dyer objected. "Put kill-teams right in
there to stop it before it starts. I don't want any risk of hostile destroyers
getting loose. It worries me. If they ever get in among ours it could tip the
balance all the way back again -- maybe permanently. If we've practically got
it in the bag, why risk throwing it away?"

"We haven't given it any time," Linsay came in, sounding somewhat
impatient; the issue had been debated earlier, and agreed upon, he'd thought.
"There are kill-teams in there. What more do you want -- tactical nukes?"

"They're too thin," Dyer insisted. "There's more than one production
line and there aren't enough destroyer units in there to cover all of them
adequately. I still say we should move down some of the reserves you've got
sitting in the Hub."

Linsay sighed and compressed his lips in a way that spelled out in a
single gesture a message that said academics should leave military judgments
to soldiers.

"It only takes ten minutes or less to move units from the Hub to
Detroit," he said. "Mel has just told us that Spartacus will need hours to get
from a preliminary assembly to anything usable. The teams in Detroit are there
in case we have to deal with more bridges. We don't even need them as a cover
against potential hostile destroyers showing up. With the timescale involved,
the reserve at the Hub will be perfectly capable of handling anything like
that on their own if need be. In other words we've already got extra
insurance."

"So why not put the reserve in Detroit to start with?" Dyer demanded.
"If they ever get needed, that's where it'll be."

"An elementary principle of deploying reserves is that you don't put
them in the front line," Linsay answered shortly. "You put them so you can
move them anywhere they might have to be committed. A second elementary



principle is never to ignore your rear, and especially to protect your lines
of communication. You're forgetting to allow for the possibility that whatever
you do in Detroit, destroyers might get out If they did that, they could
become a real problem if they got loose in the Rim. The only way through to
the Rim is along the Spindle and through the Hub. With a strong force
permanently placed around the exits from the Spindle to the Hub, that
possibility is blocked. With the reserve where it is, we've covered that line
too."

"The only way into the Spindle is from the production lines," Dyer
retorted. "If you get 'em there they can't get as far as the Spindle. Why
screw around with all this Cannae stuff? This isn't Cannae. If you plug the
roof, you don't need buckets all around the house."

Dyer had said what he felt but the expressions around him seemed to warn
that things like that should be left to people like generals. He decided to
make one last point, and if that didn't attract any support he'd shut up. Deep
down he was still troubled by what he felt had been his blunder in failing to
anticipate that Spartacus might bridge itself to the fusion grid, so he didn't
feel strongly assertive.

"Okay, so you stop them at the Hub," he said. "What about the rest of
the Spindle, Detroit itself and Pittsburgh? You've still got people in there.
What's supposed to happen to them?"

Linsay's expression darkened at what he took to be an open challenge to
his professionalism and his integrity.

"They are trained soldiers who have been well briefed," he grated. "If
they are unable to hold an assault directed at their own destroyers, which I
doubt, they will take up holding positions. We will then commence a
systematically planned sweep forward from the Hub to relieve them. That way,
the enemy will always be contained between our strongest line and the Hub."
His voice took on an unconcealed note of sarcasm. "If we did it your way, we'd
run a strong risk of ending up with our main force sitting playing with itself
in Detroit while the enemy was half a mile behind them pouring down the
spokes."

"Not if you hit 'em as they come off the line," Dyer insisted.

"Goddammit, how many more times do we have to go through this?" Linsay
shouted, suddenly losing his patience. "Do you think I haven't been in this
business long enough to know how to make a sound battle plan? Rommel tried
what you're saying at Normandy -- hit 'em on the beaches. He wound up getting
outflanked and lost his pants at Falaise. Harold screwed up at Hastings
because he was all horns and no ass."

"We're not here to fight battles for history books," Dyer threw back.
Despite himself he heard his voice starting to rise. "We're here to prevent
one. Those days are over, for Christ's sake. This is a scientific experiment,
not a textbook campaign."

"Do I tell you how to program your computers?" Linsay challenged. He
shot an appealing look at Krantz. "Mel, tell us once and for all who runs what
in this goddam place."

"He's got a point, Mark," Krantz cautioned Linsay. "The prime objective
is Scientific. What do the other scientists think?" He cast his eyes around
the table to invite comments. Before anyone else could say anything, Kim sat
forward. Her fingers were straining hard against the pen that she was holding.

"We came here to see how far a machine like Spartacus could go," she
said, almost whispering. "So let's do that. Let's prove while we've got the
chance that we can always go one better than it can. The only way we'll do
that is by showing that we are capable of smashing everything it tries. That's
why we're all here, for Christ's sake. We can't back off now."

Even before she had finished speaking. Dyer could sense that the
suppressed passion in her voice was carrying everybody in the room. Hayes was



nodding slowly to himself while Wescott was looking awkward and keeping his
eyes averted. Dyer shifted his gaze to take in the others. Krantz was still
mentally savoring his victory celebration and Linsay was already writing his
memoirs; Kim was about to tackle the summit slope of her own personal
mountain. "There was no way, Dyer realized, that he was going to change them
now. He sighed and nodded his head slowly in reluctant acceptance.

"Okay," he said. "I guess I go along. But it still bothers me. If
Spartacus starts making its own destroyers and they get loose, we could be in
real trouble. I don't like it. Right after this meeting I'm going down to
Detroit myself to get a look firsthand at exactly what it's up to. Anyone else
who wants to come along is welcome."

CHAPTER THIRTY-THREE

The picture on the screen inside the monitor room in Detroit was a graphical
interpretation of manufacturing design data extracted from one of Spartacus's
files. Dyer studied it for a long time and compared details from it with some
of the components lying on the desk in front of him. The components had been
taken from one of the production units a few minutes before. At length he sat
back in his chair, looked up at Danny Cordelle, who was watching with
interest, and nodded.

"It's a cannon-firing destroyer modeled on our Type 6," he confirmed.
"Except that it's got Spartacus's own brand of armor added to it as well.
Chris Steeton was right when he talked about flying tanks."

Cordelle looked impressed. "It's setting itself up with armored
destroyers? Say...that's something that we haven't got. Ah'll be dammed..." He
scratched his ear and accepted the news matter-of-factly. "How long d'you
figure afore it starts flyin' 'em?"

"Three or four hours at the least," Dyer replied. "Maybe more. It'll
probably have to tune the designs a bit when it starts testing prototypes." He
changed the picture to bring back another model that he had examined earlier.
"I still think this one's more interesting. It's not like any of ours at
all...It's something completely new that Spartacus has come up with all by
itself. I'd like to see some pieces of it. Can we do that? It's scheduled as
Batch PP5907, Works Order 3868/45.20"

"The buzz-bomb?" Cordelle looked at Phil Wyatt, one of the production
technicians assigned to that part of Detroit, who was standing behind them.
"Can we get some pieces of that, Phil?" Wyatt consulted the wad of printed
sheets that he was holding.

"Let's see now...WO 3868..." He turned a page and located an item on the
next. "That's being set up in Sector Three. It's a little distance from here.
Want me to show you the way?"

"Let's go," Dyer said, flipping off the screen and standing up. They
left the monitor room and began clumping along the catwalk outside, moving
slowly and clumsily in their magnetic overboots. With the amount of machinery
whirring and chattering on every side, this part of Detroit was not a place
for people to be free-falling around. On the way they collected Frank Wescott
and Mary Cullen, a member of Cordelle's group, who were running tests on some
Spartacus designed electronics modules in the lab next door.

"You think it really is fixing to make exploding drones?" Mary asked as
they descended a short metal stairway to the level below.

"That's what it looks like to me," Dyer told her. "So that's what we're
going to find out."

The buzz-bomb had shown up in the search they had made of the new design
data filed by Spartacus within the previous couple of hours. The scientists
had wondered what could have prompted Spartacus to embark on such a venture,



or even conceive of such a device. The most likely explanation. Dyer had
guessed, was that Spartacus had observed the effects of the drones that had
exploded during the first firefight with armored models, drawn its own
conclusions and proceeded to develop its own special-purpose device in order
to be able to reproduce those effects to order. The move was not especially
worrisome at that point since the buzz-bombs were still at an early design
stage and wouldn't be in production until a considerable time after the other
models which Spartacus had partly copied.

They left the production area via a bulkhead door that led through to a
short corridor connecting the doors to the Fusion Plant Control Room, Power
Distribution Control Room and the local backup station. Once inside the
corridor, they unclipped from the floor and launched themselves to sail slowly
toward the access shaft for Sector Three at the far end. They were about
halfway there when Spartacus struck.

A series of muffled explosions shook the walls on one side of the
corridor. Dyer and the rest of the party braked hard on the handrail and had
barely had time to exchange apprehensive glances when the door to the Fusion
Plant Control Room slid open and figures began hurling out shouting and
gesturing as they rebounded off the opposite wall. More shouting, mixed with
screams and the sound of rifle fire, came from inside the doorway. Whatever
was happening in there was obscured by palls of black smoke through which
sheets of flame lanced sporadically. Another explosion came from inside the
Control Room, this time sounding loud and harsh. Fragments rained on the
inside of the walls. A figure halfway through the door convulsed in midnight
and skewed around to block the exit. Two more crashed into him from behind to
form an instant crush. A jet of liquid flame drenched them from inside the
control room and gushed through into the corridor between the bodies.

Mary screamed in horror as Cordelle tried to haul her away. Dyer gripped
the handrail and fought back the sudden nausea that came welling up in his
throat. Keeping his eyes fixed on the struggling, burning mass of what had a
few seconds before been people, he backed off toward where a technician was
clutching the rail and nursing a limp, bloodstained arm.

"What happened?" Dyer snapped. The technician's eyes were wide with
shock and near panic. His shirt was torn and blackened by smoke.

"Flamethrowers...they cut their way in through the wall...they sent
crabs in ahead to use as bombs...blew them up somehow...there's nobody alive
in there now...can't be."

"Spartacus doesn't have any flamethrowers," Dyer protested. "What the
hell are you talking about? How could it know what to do with them if it did?"

"What else do you think did that?" the technician shouted, jerking his
head at the doorway, "It used drones to carry standard-pattern hydrogen
torches...thermite lances, I don't know...They were everywhere straight after
the bombs hit. We didn't have a chance."

"Ray, watch it!" Wescott's voice barked from among the tangle of figures
moving back toward the bulkhead. Dyer looked up. The blackened corpses wedged
in the doorway were tumbling slowly and sickeningly into the corridor with
tongues of flame still flickering about them as they turned. A sphere drone
moved out from behind them. Dyer emptied the magazine of his rifle and the
sphere drone disintegrated in a shower of pieces. The crab drone immediately
behind it ran into a concentrated hail of bullets from Cordelle and Wescott,
and came apart in midair. Another crab was already in sight behind it, and
behind that two armored crabs maneuvering a pair of gas cylinders attached to
a flexible metal hose that terminated in a short nozzle.

"Ray, get out!" Mary shrieked from behind Cordelle.

Dyer grabbed the tunic of the technician, who was still clinging dazedly
to the rail beside him, and took off for the end of the corridor. Frank and
Danny were already aiming to fire past them. At that instant more figures



burst out of the door of the Power Distribution Control Room and were promptly
caught from both sides.

A couple of them survived and clawed their way into the throng of bodies
all fighting to get through the bulkhead door at once while Dyer, Cordelle,
Wescott and a sergeant who had kept his head shouted vainly for order and kept
up an intense and effective rearguard fire.

"They were starting to cut through from the Fusion Control Room," the
sergeant shouted to Dyer as he fired. "We figured it was time to get the hell
out."

"How did you leave the feeder switches?" Dyer shouted back as they
slammed the door.

"Fuck the feeder switches!"

The area outside had turned into a field-casualty clearing station. Some
of the wounded were in serious condition and others did what they could to
help them while Dyer and Wescott used a viewpad to contact the backup station,
which was located farther along the corridor they had just left, beyond the
Fusion Control Room. The supervisor of the backup station reported the
situation from the screen.

"When we heard the trouble outside we figured we'd be better off staying
in here. The corridor's blocked but we can get out to Sector Three through the
emergency door. I don't know how long we can keep running, though. All our
readings here are going down. Spartacus must be cutting every cable in the
vicinity that it doesn't own. It's running haywire with the power distribution
and comms all over Janus. The backup stations are coming on-line everywhere
else, but if we get cut out here this whole part of Detroit will get wiped
out. I've ordered the guys here into suits. We'll hold on as long as we can."

"Get out the moment it starts looking bad," Dyer advised. "It's not
messing around. We've had about ten people killed." He cut off the pad and
turned toward Cordelle, who was using another pad in an attempt to summon the
nearest destroyer-equipped kill-team.

"It's breaking out everywhere," Cordelle said, shaking his head. "They
said all their guys are committed. They can't get anyone here until
reinforcements get through from the Hub. They're sending 'em in now."

"They should have been here now!" Dyer shouted. His eyes blazed with
frustration and rage. "That dumb, textbook-quoting bastard! We can't stay
here. They'll be through that door before long. Spartacus has started screwing
up the support systems and the local backup's being cut out." The sounds of
explosions and rifle fire from other places around them were by now plainly
audible. "Frank, start getting those people moved out. Danny, get me a
connection to Krantz."

Cordelle bent his head and began frantically punching the pad again.
After a few seconds he looked up and shook his head.

"No dice. Spartacus is not playing ball. Comms are down."

"Plug into an emergency channel," Dyer yelled. "Dammit, there must be a
socket somewhere near here." He scanned the nearby walls and panels. There
wasn't.

And then the lights went out.

How they made it out of Detroit, Dyer was never sure. Guided through the
maze of insane metallic geometry only by the beams of hand torches, and with
explosions, gunfire, shouts, screams and sudden gushes of yellow and orange
coming through the pitch blackness all around, they became part of a ragged
procession of shadows that came together from different directions out of the
darkness. For some reason Dyer remembered the words of Captain Malloy, who had
delivered some of the lectures during the training period at Fort Vokes:
"...we'll study it until every one of you can find your way from any point on
Janus to any other point blindfolded..." At least, he reflected grimly, there
was something to be said for some aspects of military thinking.



They emerged into the tube terminal of the Spindle to find that the
lights there were on. Evidently they were out of the sector that was supposed
to be backed up by the backup station that had gone down. Casualties were
being dispatched up the Spindle in cabs detaching from the waiting line as
quickly as could be managed under local control, while more groups of
stragglers continued to trickle out of the access doors leading in from
Detroit to add to the confusion all around. Medics were trying to group the
wounded into cabloads while officers moved around scratching together
fireteams to hold the approaches to the terminal. There was no sign of the
reserves from the Hub.

Dyer made his way through the throng toward a captain who was talking
into a viewpad plugged into an emergency-channel socket.

"All the backups in Detroit are down," the captain informed him. "Power,
light, comms and transport are all out, but the life-support's holding up.
Don't ask me why. The drones have turned nasty all over Janus but they're
being held in check at the Rim because the ones there aren't armored. They're
all being knocked out fast. The order is to destroy all drones on sight
everywhere now. The problems are in Detroit and Pittsburgh. They're the only
places that have lost backup and have had armored assaults with
flamethrowers."

"Where are the reserves?" Dyer demanded.

"The contingent that was sent is stuck in a tube somewhere in the
Spindle, " the captain replied. "They were depowered when Spartacus pulled the
plug.”

"Why can't they go to local?"

"They're in a sector that draws power from a backup that's gone down.
The techs are trying to rig a cable back to the Spindle somewhere."

"So what about the rest of the Hub?"

"They're being held there to guard possible exits from the Spindle to
the Hub. Orders from General Linsay."

"Give me that thing! I need to talk to somebody in Command Room," Dyer
thundered. The captain passed the pad across but made an apologetic empty-
handed gesture.

"You'll be lucky to get through, sir. It's jammed with calls coming in
from all over."

The sound of firing in the approach ramps and shafts around the terminal
was getting nearer and becoming more intense. A lieutenant-general who seemed
to have assumed charge of things and who was doing a good job of getting the
situation under control, climbed up on top of one of the stationary cabs and
raised his voice to address everybody within earshot.

"We do not have sufficient destroyers to remain here. Pittsburgh has
evacuated its people into Southport and I have just been advised that a secure
defense zone has been established there. I repeat -- Southport is secure. We
have to move out of here faster. I want a second line of cabs loaded up and
sent south. Everybody on this side of the terminal form up for south-going
cabs. I repeat -- everybody on this side get organized to move south.
Everybody on that side goes north to the Hub. Casualties and noncoms move
first. Combat personnel regroup to give cover for the forward fireteams when
they fall back. We need more men at the south end."

Dyer and Wescott helped with the wounded and waited until the forward
teams were back in the terminal. By that time all the available cabs had gone
and the few survivors that remained in the terminal deployed into groups
waiting with weapons trained on the doors leading in from Detroit. A few
minutes that seemed like hours passed by before more empty cabs began
returning. But Spartacus too seemed to have paused for breath and the expected
assault failed to materialize. When enough cabs had accumulated, the rearguard
slipped gquickly aboard and departed northward toward the Hub.



The two scientists, along with Cordelle and Mary, found themselves
sharing a cab with Don Fisher, the begrimed chief engineer of the fusion
plant, who was unharmed apart from having collected a number of slight
scratches.

"It's bad news," Fisher told them. "The fusion plant is running and
Spartacus has got full control of it. It's got Detroit and Pittsburgh all to
itself now. We're locked out, unless they can move in from the Hub. Bad
news..."

"But the fusion plant can be cut from Downtown," Wescott objected.

Fisher shook his head. "They tried as soon as they heard we were taking
real casualties. It didn't work! When Spartacus started ripping out every wire
that didn't belong to it, it must have hit the emergency line from the Command
Room." The others stared at him aghast. Fisher nodded wearily.

"That's right. The only way to shut that plant down now is from the
inside...And Spartacus is in there. We're not."

CHAPTER THIRTY-FOUR

"Fifty-seven dead and more than one hundred and fifty wounded'" Dyer brought
his fist down hard on the table and bared his teeth. "There was no need for
it! If you'd had the troops where they were needed, it would never have gotten
out of hand."

"It wouldn't have made any difference," Linsay replied through tight
lips. "They would have been too dispersed across Detroit to be effective at
any one place. The only difference it would have made is that the enemy would
now be all over the Rim instead of being contained in the Spindle. As things
are, the Rim is secure. All drones in the Hub and Rim have been knocked out
and the backup stations are handling the environment okay. All Spartacus nodes
outside the Spindle are being dismantled. The only parts of it still running
are the parts south of the Hub and it's sealed in there. The enemy has been
forced back to a restricted area and we are in full control of the only
exits."

"It wasn't forced back; we were forced out!" Dyer raged. "Your
'restricted area' is all it needs. It's got Christ knows how many homemade SPs
in there, a fusion plant, a manufacturing complex and an extraction plant!
It's got a stock of unprocessed moonrock that'll keep it growing itself and
making drones for days...maybe weeks. You could have stopped it grabbing
Detroit. That alone would have been enough to cripple it."

"It wouldn't have made any difference," Linsay replied grimly. "What
caught us was the surprise. Nobody knew it would come up with improvised
flamethrowers. You're thinking didn't allow for it and my thinking didn't
allow for it. I still don't know what gave it the idea, but it's happened. We
can't change it."

"And meanwhile there's nothing to stop it turning out as many destroyers
and flying bombs as it wants," Dyer retorted. "The kill-teams have had their
hands full even without that. How are they going to shape up when their
destroyers start getting attacked? It could happen anytime in the next couple
of hours Spartacus hasn't even used its own destroyers yet and it's kicked us
out of half of Janus!"

"It won't have the element of surprise a second time," Linsay pointed
out. "Also, we have the advantage of position. They can only come out of the
Spindle through a few access points and we've got those covered from all

angles and in depth. Nothing can get through to the Hub -- That was the whole
purpose of my strategy, which you still seem unable or unwilling to
appreciate."

A silence ensued while the two men glowered at each other across the



table. Finally Krantz, who was the only other person present, spoke from a
point midway between them.

"We could go on like this forever. Perhaps we'll never know for sure
which of you was right, but recriminations can wait for a more opportune time.
For the moment we have more urgent matters to attend to." He turned his eyes
toward Linsay. "What are the arrangements for getting those people out of
Southport?"

Linsay paused for a second to calm down, and then spread a plan of Janus
on the table in front of them.

"The incoming traffic of catchers from Luna has been stopped,
naturally," be began. "There are approximately two hundred persons in the
Southport redoubt. Two shuttles are being loaded with fully equipped combat
troops at Northport. The shuttles will dock at Southport to strengthen the
position there and prepare it for use as an assault bridgehead. The ships will
evacuate casualties and noncoms to Northport, collect fresh troops there and
return to Southport to reinforce the units previously landed. Then we will
commence a simultaneous attack on two fronts by advancing along the Spindle
from both ends. Spartacus will be forced back by the hammer moving south from
the Hub, onto the anvil moving north from Southport. The prime objective for
the spearhead units will be to penetrate to the fusion plant and deactivate
it. Other units have been ordered to act in supporting roles with that as the
main thrust." He shot a challenging look at Dyer. "Does that meet with the
doctor-general's approval?"'

Dyer ignored the sarcasm and looked at Krantz.

"What's the point of this? We've got our answers now. Fifty-seven people
who won't be going home are enough to tell me what we do about TITAN. It was
never supposed to come to this. Why risk any more? I say pull everybody out
now and let ISA take out this whole damn place with a big nuke."

Krantz assumed a meditative posture with his fingers steepled in front
of his face. He stared gravely at them for what seemed a long time and then
shook his head slowly. His reply was quiet but determined.

"I think not, Ray. As you say, the experiment was never expected to go
to the extremes that we have seen, but it has. We are now at a crucial
juncture. I see a great psychological need for us to pursue this to its end
now, and to be seen to win. If we pull out now, what will the world see? It
will see that we -- a symbol of the human race itself -- were defeated and had
no effective reply left to offer. How do you think that knowledge would color
our thinking for years, maybe decades, to come?" He shook his head again. "No.
Now that we have come this far, we must prove that, although Man may sometimes
make mistakes, he can always rise above them in the end. If we can do that
much, your fifty-seven will not have died for nothing at all."

Dyer sat back and hunched his shoulders as he drew a long breath, then
released it at once in a sudden sigh. Krantz was right.

"Or whatever the numbers end up as when it's all over," he said heavily.

Back on the Command Floor, Fred Hayes, who had been keeping watch on the
dais while Dyer, Krantz and Linsay retired for their private conference,
updated Dyer on what had been happening. Things had been fairly quiet,
compared with earlier events anyway. Spartacus had tried moving its latest
troops northward along the Spindle to the Hub, but this time the defenders had
been well prepared and waiting, and the attack had collapsed rapidly. A
similar fray with similar results had occurred at the perimeter around
Southport. That was about all.

Feeling slightly relieved and a little more optimistic, Dyer walked over
to where Laura was standing with Chris, Ron and a couple of CIM scientists.
She saw him approaching and detached herself from the group to join him.

"Home is the hero," she said. "You look as if you just came from picking



an argument with the whole or the Marine Corps." Dyer looked down at himself.
He had come straight to the Command Room after returning from the Hub. His
clothes were tattered and spattered with blood in places, and if his face was
the same streaky colors as his arms he must look like a Zulu in war paint. The
flippancy went out of Laura's voice and face abruptly. "Was it rough?" she
asked.

"It was...rough."

"I was worried sick. Every time we got a list of latest arrivals at the
Hub and your names weren't there, I just...Well, you're okay. I guess it
doesn't matter now." She began walking with him over to the coffee dispenser
on one side of the room. "Did you hear about Kim?"

"No, I didn't." Dyer turned a serious face. "What about her?"

"She cracked up," Laura told him. "When all those people got hit, that
did it. She headed up the team that wrote the System -- It was too much."

"What happened?"

"Oh, nothing dramatic. Her guilt hang-up about the whole thing bubbled
over and she just went quietly to pieces. The doc's given her a sedative and
she's lying down."

"At home?"

"No, upstairs. She'll be out for a while. Doc thinks we ought to ship
her out with the casualties."

"I'll go talk to him later," Dyer muttered. He frowned to himself as he
poured coffee into a cup. Another damn thing that he'd seen coming and never
got around to doing anything about. If this was what they called learning the
hard way, he wondered how he'd managed to survive all those years at all. And
already he felt unhappy about their not declaring Emergency Red, and he wasn't
doing very much to bring that about. But he couldn't; that was Krantz's
decision to make. Dammit, he could try. This wasn't an argument about
university timetables; it was life and death for people. Hadn't this whole
lunatic project been his bright idea in the first place? He checked his flow
of thought there with an effort. Much more like that, he told himself, and
he'd be the next one to be put under sedation.

He raised the cup to his lips and washed the bitter taste of gunsmoke
from his mouth with a long, grateful swig -- Laura was watching him and saying
nothing.

"You haven't given me the speech yet," he said.

"What speech?"

"The I-told-you-so speech. Wasn't it me who always told you that
computers were nothing to worry about? There's a computer out there that's
just murdered fifty-seven people. So why don't you tell me I was wrong?"

"Because you weren't," Laura told him firmly. "Factories kill people.
Airplanes kill people. So do steel plants, coal mines, high windows, oil
refineries and a million other things. That isn't murder. Sometimes it happens
because somebody somewhere didn't know as much as he thought he did. It's a
shame it has to be that way but you can't change the way it is. What you're
doing here is trying to find out. It's something that has to be done."

Dyer swilled the dregs of his coffee around in his mouth and spat them
into the sink below the dispenser. By rights, surely it should have been Kim
standing there saying things like that. It should have been the romantic
idealist from Zeegram, surely, who should have been put to bed protesting and
sedated upstairs. And suddenly it came to him how many lifetimes of front-line
soldier's wisdom Danny Cordelle had packed into one short, simple statement
when he had warned him, "Y' never can tell..."

CHAPTER THIRTY-FIVE



Nobody ever found out exactly what caused the disaster at Southport.

It could have been damage to some vital piece of equipment during the
sporadic fighting that had taken place there before the drones were pushed
back and the perimeter was being secured. It could have been a result of the
modifying and remodifying of control circuits that had been going on,
performed by both human engineers and Spartacus's activities, for days. It
could have been Spartacus. Possibly it was a million-to-one combination of all
three. Afterward the designers of the safety interlocks insisted that in
theory it couldn't happen, even with million-to-one odds. But that was in
theory...

The antechamber behind the docking-bay airlocks at Southport was crowded
with personnel assigned for evacuation to Northport when the first shuttle
mated at Bay One. Minutes later the numbers were swollen further as the first
company of marines doubled through the lock on their way to reinforce the
perimeter.

The second shuttle was just nosing in toward the outer door of Bay Two
when the door opened. The inner door had already been opened to speed up the
two-way transfer of people after the shuttle docked.

Within seconds everybody who had been in the antechamber had become a
blob of decompressed jelly hurtling away into the blackness of space.

Through somebody's quick thinking the doors that connected the
antechamber through to the inner sections of Southport were closed quickly
enough to save those who were still manning the perimeter. But they were
desperately few, comprising only the front-line destroyer teams and riflemen
who had been detailed to guard the perimeter until the marines from Northport
arrived to strengthen them.

They were too few to hold when, just a matter of minutes later,
Spartacus attacked.

The attacking force included the first of Spartacus's destroyers and
purpose-built bombs. The defenders fought well and to the last, but they never
really had a chance. The last message to come over the emergency channel to
the Command Room told of the latest development in Spartacus' evolving
awareness of what was causing what in the universe around it. It was directing
its flying artillery not at the defenders' drones, but directly at the
soldiers controlling them. The news was relayed hastily to the units
positioned at the Hub. Meanwhile, with no bridgehead left to develop, the
second wave of marines was ordered to abort its mission and to return to
Northport.

The first drones to break through the doors into the antechamber were
blasted suddenly forward by the rush of air and floundered about helplessly
without power or steering in the wvacuum chamber that it had become. Spartacus
sealed the doors again and pondered. Then it sent in floor-crawling drones
that ran a connection into the computers of the Southport backup station,
which had previously been isolated from Spartacus's net, and began to
interrogate the data stored there. The data included encoded pictures of the
events that had taken place, as captured by the monitoring cameras located at
strategic points around the antechamber and outside the docking bays.
Spartacus analyzed the pictures...and pondered.

Soon afterward the floor-crawling drones closed the open airlock and
Spartacus filled the area with air again to remobilize its fliers. Then it
turned its attention to the catcher ships, a few of which were docked
alongside the Southport unloading bay.

Spartacus had already deduced from the pictures that outside Southport
was a whole new realm of existence which, unlike the inside, possessed no air.
Also it knew now that the catcher ships moved in that realm. Therefore the
catcher ships could move without need of air. If that was so, then perhaps
drones could be built that could move without need of air. Drones like that



would be able to work without interference from the shapes, maybe.
For Spartacus had seen what airlessness had done to the shapes.

The whole of the Command Room had been seized by shocked, disbelieving
silence. Dyer, now cleaned up and wearing fresh clothes, sat numbly at his
console on the dais, his eyes still frozen on the now blank screen that had
shown the carnage at Southport. Beside him, Krantz stood rigid and ashen-
faced, his fingers gripping the edge of the console in front of him. Linsay
was at the center of a group of silent officers, his eyes bulging and the
muscles of his throat moving without making any sound.

At last Krantz came slowly back to life and dropped weakly into his
seat. The faces in the room slowly turned and looked at him, waiting. The next
move was his.

He leaned forward and extended a shaky hand to activate a microphone on
his console. His voice was barely more than a hoarse whisper when he spoke.

"I hereby declare a condition of Emergency Red...I repeat again.
Emergency Red. Evacuation procedure is to commence immediately. The military
command will secure and hold all access routes from the Spindle to the Hub
until evacuation has been completed. Those positions are to be held at all
costs. That is all." He flipped off the microphone and slumped back in his
chair to stare at the far wall. Fifty miles out in space, the three ISA ships
began moving in.

Sometime later, while the first batches of evacuees were being moved up
the spokes and through the Hub to assemble in Northport, holes were beginning
to appear here and there over the outer skins of Detroit and Pittsburgh.
Machines of assorted shapes and sizes cut their way through and proceeded to
set up instruments and sensors designed to scan the whole of the
electromagnetic spectrum from VLF radio through to high-energy cosmic rays.
Spartacus was making itself eyes to study the vast and wondrous world that it
had discovered beyond Janus.

CHAPTER THIRTY-SIX

Mat Solinsky felt the familiar smoothness of the controls responding to his
touch as the bug launched itself out of the airlock of the Maintenance &
Spares Unit at Hub Section 17D. The huge gray sphere fell away behind and
began rolling slowly over as he brought the bug around into a course that
would take it diametrically outward, parallel to the Berlin spoke. In the
copilot's seat beside him. Mitch checked the communications link and then
settled back to study the jungle of struts and lattices contained by the
circle of the secondary reflectors and sliding by to one side of them.

"Looks clean enough here," Mitch commented. "Which way are we gonna take
it -- through the ring, round the Hub and back down the other side?"

"That's what I figured," Solinsky told him.

The ISA ships were now standing two miles off from Janus waiting for
Janus's own shuttles to finish loading with evacuees and depart, thus freeing
up the Northport docking bays. As the ISA ships closed nearer, they had sent
reports of objects moving around on the exterior of Janus. Solinsky and Mitch
had volunteered to take out one of the bugs for an outside view closeup.

They rounded the secondary reflector ring between the Berlin and Rocky
Valley spokes and turned inward again to pass low over the immense tilted
mirror panels until they were inside the ring once more and following the
northern contour of the Hub around toward Northport. The two shuttles were
docked beneath them like twin cubs with a mother as they passed over the
northernmost tip of the Spindle and continued outward to recross the plane of
the Rim between the Paris and Sunnyside spokes. From there they ascended



inward again on a direct line toward the mass of Detroit.

"I see 'em!" Mitch exclaimed suddenly, and stabbed with his finger in
the direction of the curving surface swelling to meet them outside. Solinsky
took the bug in closer and Mitch went to work with a hand camera.

Below them, standing up from the outer skin of Detroit, was what looked
like a squat lattice tripod surmounted by a fat tube. Mitch judged it to be
about eight feet high. It was straddling a hole that had been cut through the
skin and seemed to be connected through to the inside by a tangle of tubes and
cables. Not far away was another structure, supporting a triangular cheese-
shaped box, and beyond that was a pivoted cylinder which swung around to track
the bug as it passed over. There were other constructions on the south slope
of Detroit, facing Pittsburgh, and a few on the section of the Spindle at the
bottom of the valley between. As Solinsky closed range, they picked out
numerous mobile contraptions of unfamiliar design moving about on the outer
surface, some of which were cooperating in erecting more permanent fixtures.

Mitch continued to record as many details as could be seen and kept the
Command Floor informed with a running commentary on what he saw. They were
over Pittsburgh, where a cluster of objects had sprouted on its equator
diametrically opposite its solar receiver dish, and still heading south when
the controller in the Command Room interrupted Mitch in midsentence.

"Hold it a second. We've got a message coming in from one of the ships."
There was a pause, presumably while the controller spoke to somebody in one of
the ISA vessels holding position two miles away. Mitch and Solinsky exchanged
shrugs. Then the controller's voice came again.

"A catcher ship's coming out of Southport. Spartacus must be flying it
because nobody else is. Watch it."

"Don't worry, we will," Mitch replied dryly into his mike. He glanced
apprehensively at Solinsky. "Do computers have rights on territorial limits?"

"Looks like maybe this one figures it does," Solinsky answered.

"What's it doing?" Solinsky inquired into his mike. The mass of
Pittsburgh was still between the bug and Southport, so they didn't have a
direct line of sight to where the catcher ship would be.

"It's still moving away from you, in line with the Spindle and out from
it," the controller advised. "Moving slow...slower...bringing its stem around.
Looks as if it could be fixing to come up your way."

"Signal it we're not at home to callers today," Mitch said. The catch in
his voice came through the flippancy of his words. A few seconds of silence
passed.

"The ISA ship nearest you has got a missile primed and tracking on it,"
the controller told them. "It's less than four seconds away from you so you
shouldn't have any problems if it starts looking like trouble. The catcher has
started to move back in toward the Spindle. It's climbing out to clear
Pittsburgh and coming around to match your position. You should see it coming
over the hill any second now."

By this time Solinsky had put the bug into a wide turn to circle the
Spindle broadside-on to the north slope of Pittsburgh. An enormous rectangular
archway swung up in front of them and passed overhead as they crossed through
the space between the Spindle and the inner edge of the Radiator Assembly.
Mitch kept his head turned to scan the crestline of Pittsburgh.

"There it is!"™ he yelled suddenly, pointing. Immediately opposite them,
the yawning front end of the cone-shaped "hippo" was rising over the edge of
Pittsburgh like its namesake emerging from behind a riverside mud bank. Inside
its huge forward aperture, which was intended to scoop up the loads of
moonrock catapulted into lunar orbit, they could see batteries of instruments,
scanners, receiver and miscellaneous gadgetry all apparently aimed in their
direction. At once Solinsky turned away to put more distance between the two
craft, but the hippo soared higher above Pittsburgh and followed. On the



surface below, dozens of curious electronic eyes followed the chase.

Mitch looked from side to side and threw his mind into top gear to
assess the position. The bug was farther in toward the Spindle than the hippo
and would have to climb outward to clear Detroit. That meant that whichever
way they went, the hippo would be able to gain on them by setting a straight-
line course to cut them off. He didn't like it, and said so.

"We're gonna lose more speed in turns too," Solinsky said. "I'm not
being chased all around Janus by that flying junk heap. Tell 'em to fire that
goddam missile."

"We're gonna get squeezed up against Detroit whatever we do," Mitch
shouted into his mike. "Get rid of it for Chris sakes, willya!"

"Wilco," the controller acknowledged, and a few seconds later confirmed:
"Missile fired."

Seconds later something streaked out of the starry backdrop and the
hippo vanished in a blaze of white and yellow. Debris showered out and
cartwheeled off into space in all directions. The gas cloud dispersed almost
instantaneously, leaving nothing where the hippo had been.

"Let's get out of here and go home," Mitch said.

"Good idea," Solinsky agreed as they began climbing out and over
Detroit. "Before it gets the idea of inventing SAMs."

Meanwhile, inside Spartacus, analysis had already begun of the data that
had been gathered on the object that had come out of the realm beyond and
destroyed the hippo. Evidently there were more things in existence which were
capable of posing a threat to it than the shapes that infested Janus. A nearby
threat plus an unknown, more distant threat...The distant one would require a
lot of further investigation. It would be better if that could be done without
the irritation of distractions. The logical thing to do would be to get rid of
the shapes first...once and for all.

"I don't like it at all," Krantz told Linsay and Dyer as they stood
conferring in the center of the dais. "Spartacus has got things walking around
outside the Hub and the inner reflector ring right now. It cut its way out.
What's to stop it deciding to cut its way in again? If it blew the Hub open
with all those people in there waiting to get out, it would make what happened
at Southport seem like nothing. And another thing -- it now has parts of
itself in places from which they can see the docking bays at Northport. Also,
it's found out about what's outside Janus and it has three more catcher ships
down there. Suppose it used one of them to ram a shuttle packed to the locks
with evacuees. We could lose twice the number we've lost already."

Linsay, now very sober and more subdued than he had been on previous
occasions, could only raise his hands wearily in front of him.

"I know, but what else can we do?" he replied. "H a strict discipline is
kept on sealing all airtight bulkheads, then even if Spartacus does break
through in places casualties should be localized and kept to a minimum. If we
put everybody stationed at outer positions into suits, with luck we wouldn't
take any casualties at all. The catchers don't bother me as much right now.
You saw what the missiles can do to them. There's no way one could get out of
Southport, carry out a reversing maneuver and intercept a shuttle from
Northport before we knocked it out. It'd need at least three minutes and all
we need is four seconds."

Krantz thought for a moment and then shook his head dubiously.

"I still don't like it. I don't like the thought of sending ships full
of people out there while Spartacus has got God alone knows what sitting
waiting for them. I refuse to use any more people as guinea pigs against
something we know nothing about."

This time Dyer thought Linsay was right. He felt that Krantz was



overreacting somewhat to the burden of responsibility he was carrying for the
Southport catastrophe and was playing caution too far. Also, he was worried
about Kim and wanted to see the evacuation get underway so she could be taken
out. The shuttles, however, had been appropriated almost entirely for battle
casualties and Kim wasn't scheduled to go until the waiting ISA ships docked,
which couldn't be until after the shuttles had departed. He found himself
unable to decide in his own mind whether he agreed with Linsay as a result of
an objective weighing up of the situation in general, or whether he had
rationalized his own personal feelings. Therefore he said nothing.

"What other way is there?" Linsay asked Krantz.

"I've been thinking it over," Krantz answered. "The assault from the Hub
along the Spindle and into Detroit can still be mounted without a simultaneous
attack from Southport. Am I right?"

"It could," Linsay agreed hesitantly. "We'd lose the advantage of
surprise on two fronts through..."

"But we could substitute an alternative surprise element instead,"
Krantz told him. Linsay's expression said that he didn't follow so Krantz
continued. "The perimeter defenses at Southport were overwhelmed when
Spartacus used airborne artillery and bombs to assault our manned
emplacements. Nobody expected that. They expected it to attack our drones.
Suppose we grounded its whole air force at the same instant that we launch our
attack from the Hub. That would stand a good chance of throwing it completely
off balance long enough for us to get into the fusion plant and switch it off.
It's worth a try, surely. If it works, we can then evacuate everybody without
exposing them to any risks at all. Doesn't that make sense?"

Linsay nodded but continued to wear a puzzled frown.

"Sure, but...I'm still not with you. How are we going to ground its air
force?"

"By taking away the air!" Krantz said. "What I propose is this --
immediately before our assault from the Hub goes in, the ISA ships put a salvo
of low-charge missiles into Detroit, Pittsburgh and South
Spindle...everywhere...enough to blow holes into every major section. If the
holes are made big enough, it should depressurize the whole of south Janus
fast enough to throw Spartacus's fliers completely out of control. Our assault
troops go in with suits and make a fast thrust through to the fusion plant.
Without any airborne opposition, the support units should be easily able to
knock out anything else that tries to get in the way. What do you think?"

"Well, it's ingenious, I'll give you that..." Linsay rubbed his chin and
stared at the floor as he turned the suggestion over. "It might just work, I
guess...Can't see any obvious holes in the plan. It'd probably take a while to

get organized, though. Coupla hours maybe."

"What are a couple of hours against hundreds of lives?" Krantz asked. He
turned toward Dyer. "Ray, how do you feel about it?"

Dyer tried again to sort through the contradictions wrestling each other
inside his head but again succeeded only in confusing himself further.

"I don't know," he said. "To me it seems six of one, half a dozen of the
other. As you say, maybe it's worth a try."

In the end Krantz's rank decided the issue. Orders went out to suspend
the evacuation preparations while Linsay and his staff went to work with the
commander of the ISA ships to draw up the plans for Operation Knockout.

Two precious hours went by. And all the time, the machines inside
Detroit continued whirring and pounding.

CHAPTER THIRTY-SEVEN

Schroder was noticeably breathless as he hastened into the Oval Office in



response to the emergency summons that had brought him from a room farther
along the corridor where he had been talking with members of the Presidential
staff. President Vaughan Nash and ISA Director-General John Belford were
waiting with nervous, unsmiling faces. Schroder read the atmosphere the
instant that he entered the room.

"What's happened?" he asked as he took the vacant chair opposite Nash.

"The assault wave was cut to ribbons," the President told him.
"Spartacus used a new type of drone that runs and steers with rocket jets or
something and doesn't need air. We don't know how. Linsay's been pushed right
back along the Spindle to the Hub and they've reinstated the evacuation order.
John's saying we should go to Omega."

Schroder swung his head sharply around toward Belford and gaped at him
in horrified disbelief.

"It's already used a catcher and now it's making its own space-worthy
machines," Belford explained defensively. "At the speed the System's been
putting new devices through to production, anything could happen any minute.
It's all set to break out of Janus and I say we can't let that happen. If we
don't stop it now, next time might be too late."

"But they're evacuating!" Schroder protested. "For God's sake -- the
people are getting out! We've got to give them a chance up there. The guts of
it will still be in Janus even if it does manage to send out a few scouts,
which from what you're telling me it hasn't even gotten around to doing yet.
We can still blow its brains out after the people are off. If anything gets
away 1in the meantime, it'll cease functioning with the brains gone."

"Suppose it puts enough of its brains in a ship that gets away to start
growing itself all over again," Belford objected. "It'd be like a virus let
loose all over the Solar System. The only way to wipe it out is while it's all
still in one place and we don't know how long that'll last."

"How could it grow?" Schroder demanded. "It wouldn't have any
manufacturing. And besides that, the missiles can pick off anything that does
try getting away. I say no -- not until the people are out."

"I agree with Irwin," Nash came in. "If we woke up tomorrow and decided
we'd been too hasty, it'd follow us around for the rest of our lives. We
agreed that the decision had to be unanimous. It's two to one against.
Therefore we wait."

"Very well," Belford concurred with a sharp nod. "I have to accept that.
But I'd like my opinion committed to record."

Up on Janus, Dyer had left Krantz and Linsay arguing heatedly in the
side conference room and returned to the Command Floor, The scene around him
was one of frantic activity as the controllers and operators tried to make
sense of the confused messages coming in from the Hub and to maintain some
measure of coordination between what was going on there and in other places.

The intended evacuation from Northport had again been postponed
following the failure of Operation Knockout. Some of the less seriously hurt
from among those wounded earlier were unloaded from the first shuttle due out,
in order to make room for those seriously wounded in the course of Knockout.
The work of changing the quotas was hampered by the flow of survivors pouring
back out of the Spindle to regroup and by the frantic efforts going on all
over the Hub to prepare new defensive positions, not only against a possible
breakout from the Spindle now, but also against the possibility of break-ins
from the outside. The whole of the Hub was in chaos and another full hour went
by before the first shuttle was at last reported as being ready to go.

Dyer was with Chris and Ron at the back of a group standing before one
of the screens to watch the scene outside Northport as the shuttle detached
from its dock and began falling away into space.

The missile came out of a port that Spartacus had made in the north of



Detroit. It had made the secondary reflector ring, skidded around to pass
between the spokes, and impacted on the shuttle before the ISA ships had even
had time to react. The pandemonium that erupted on every side of where Dyer
was standing was cut short as the shuttle reappeared, intact behind where the
detonation had flashed.

"It's okay!" somebody yelled above the din. "By God, it's made it!"

"It's taken a kick up the ass, though," someone else said. "Look at its
back end."

On the screen the shuttle had lurched off course, trailing debris from
its shattered stem. It seemed to be drifting freely without any ability to
correct. Its captain reported loss of steering and propulsion but, to the
relief of those watching, no damage to the passenger compartments; as far as
he could tell there had been no casualties. Watchdog Two, one of the three ISA
ships standing by, immediately departed from its position to match course with
the shuttle and begin transferring its occupants over.

Why the missile should have been equipped with such an inadequate
warhead remained something of a mystery. The most likely explanation. Dyer
thought, was that Spartacus hadn't made sufficient allowance for the lack of
shock waves in the airless environment that it was only Jjust beginning to
comprehend. If so, he told himself grimly, there would be little chance of it
getting its sums wrong next time.

"Where'd it learn to make missiles?" Ron asked incredulously. "Not from
the one we fired at the hippo, surely. That's crazy."

"We've lost a lot of time since then," Dyer reminded him. "It didn't
take long to come up with airless drones, did it? I guess we're still learning
that it gets things done a lot quicker than people."

Krantz and Linsay had emerged from the conference room as soon as the
commotion started and by now were aware of what had taken place.

"We'll have to abandon evacuating," Krantz declared. "We can't get out
and the ISA ships can't get in."

"That missile was practically a dud," Linsay argued. "The thing to do is
press on. Why wait until Spartacus has made better ones?"

"We have to take out Spartacus first."

"How? We tried. You saw what happened."”

"Spartacus i1s running wild. You know what that means." Beads of
perspiration were beginning to appear on Krantz's forehead. "We must stop it.
ISA could put a large missile right into the middle of Detroit...knock out the
fusion plant that way."

"You're crazy," Lindsay protested. "If Detroit came apart the whole
Radiator Assembly could smash straight through the Rim. You'd end up killing
everybody...a damnsight faster than Spartacus ever could."

"It's a chance we have to take. We don't have any other."

Dyer was half listening, puzzling over what it was that Linsay was
supposed to know, when he noticed Laura gesturing from the edge of the group
of people that included Chris and Ron. He walked quickly back and raised his
eyebrows in response to the look of urgency written across her face.

"Kim's gone," she said.

"What do you mean, 'gone'?"

"She's disappeared. She was scheduled to be shipped up to the Hub as
soon as the first shuttle had left, When the medics went to her room upstairs
to get her, she'd vanished."

"Oh Christ!" Dyer spread his hands helplessly and motioned at the bedlam
all around the Command Floor. "Not now...not at a time like this. What the
hell can anyone do about it with all this going on?"

"You've got to find her," Laura pleaded. "She's part of your team. You
brought her up here and she's sick. She could walk into anything." Chris and
Ron had overheard and moved closer to listen.



"Try tracking her viewpad ID code," Chris suggested, "She's probably
still carrying it." Dyer spun abruptly and strode across to where Eric Jassic
was supervising operations at one of the master communications consoles. When
the others caught up with him he was already explaining what he wanted.

"That's a privacy violation," Jassic said dubiously. "Needs okaying by
Krantz."

"Eric, so help me, I'll break your neck," Dyer grated. "Just do it!"
Jassic glanced up, read the look in Dyer's eyes and began hammering commands
into his console without further ado.

"She's in a cab," he told them a few seconds later. "Heading west
between Downtown and Paris. It's logged the fermentation plant at Vine County
as its destination."

"What the hell would she do there?" Ron asked in astonishment. Nobody
knew.

Dyer called the provost marshal who in turn alerted his men in Vine
County to intercept the cab on arrival. Many minutes passed while the group
around the console followed the cab's progress. It was agonizingly slow. For
some insane reason Kim was stopping at practically every point in between, but
she didn't get out. At last the data on the screen told them she had arrived
at the fermentation plant. They waited anxiously for the call to come through
on one of the auxiliary screens. At last the tone sounded and a few seconds
later a puzzled provost was staring out at them.

"This some kinda joke or sump'n?" he demanded.

"What?" Dyer asked.

"There ain't nobody in this cab. There's just somebody's pad on one of
the seats. You people tryin' ta make monkeys out of us here or sump'n?"

"Sorry...it must have been...a mistake." Dyer cut off the screen and
turned back to the stupefied faces behind him. "She guessed. It was just a
decoy. She could be anywhere by now."

"She might be sick but she's still got her head screwed on okay," Laura
said. "Ray, we have to do something."

"What the hell are we supposed to do?" Dyer demanded. "We've got a crazy
computer making missiles, the roof could fall in any second, and nobody knows
if we can get out or not. She could be anywhere in this mess. There simply
isn't -- " At that moment the emergency tone sounded shrilly from Chris's
viewpad. Chris slipped it from his pocket and frowned as he interrogated the
screen.

"Bloody hell!" he exclaimed suddenly. "This isn't true."

"What is 1it?" Ron asked.

"My apartment in Berlin," Chris said. "The intruder alarm's been
triggered. Somebody's breaking in!"

"That couldn't be Kim, could it?" Laura asked, sounding amazed and
perplexed.

Chris tapped in the codes to connect the cameras in his apartment to the
screen of the viewpad. The camera in the hall had been put out of action
already by whomever had broken in, but another by the back door tantalized by
showing the shadow of somebody moving behind a projecting corner in the wall
without revealing who the somebody was. Ron looked over Chris's shoulder and
watched thoughtfully. Then he snapped his fingers.

"That is Kim," he said quietly. "She's after the Gremlin." Chris looked
up at him, horrified.

"What Gremlin?" Dyer asked them.

"It's too long a story to go into now," Ron said. "There's a Gremlin
there -- sighter plus projectiles. Kim's the only other person who knows about
it. That has to be her."

"What's she going to do with it?" Laura asked.

Ron shrugged, "Search me. The state she's in, it could be anything.”



One of the console operators, a freckle-faced girl who had been standing
on the fringe of the group of people nearby, moved forward a pace to speak to
them.

"Excuse me. I couldn't help hearing some of the things you've been
saying. Are you looking for Kimberley Sinclair?"

"Yes," Dyer said. "Why?"

"She was here earlier."

"How d'you mean, 'here'? Where?"

The girl gestured vaguely around.

"Here...in the Command Room. She was standing next to me right over
there by the stairs when everybody was watching the shuttle leaving
Northport...when the missile nearly got it. She didn't seem well at all I was
wondering if I should say anything to anybody."

"Well, we think we know where she is now," Dyer told her. "Thanks
anyway."

"She was talking kind of strange," the girl went on, evidently unhappy
about leaving it at that. "She was there until Mr. Krantz and General Linsay
started talking about what to do next. She said something about if nobody else
could make up their minds how to stop it, she would. Then she took off."

"She didn't say anything else?" Dyer asked.

"No...I don't think so...nothing that made much sense, anyway. Something
about breaking it off and putting it where the missiles could tear it apart."

"Oh God!"™ Ron's face turned a shade paler. He looked woodenly at Chris.
"Do you think it could be what I think it could be?"

Chris stared back at him blankly for a second, then his jaw dropped.
"Mat Solinsky...the grand tour...the view from the window?"

Ron nodded.

"What are you two talking about?" Dyer asked them.

"We think she's going to the Hub," Chris said. "She's going to try
jamming up the Spin Decoupler by putting a Gremlin into it...If it does, it'll
tear Janus in half. We'll all be in one half and Spartacus will be on its own
in the other. Then the ISA ships can finish it off. That's what she's doing."

Dyer closed his eyes for a moment while he struggled to digest what his
ears were telling him. He looked from Chris to Ron and shook his head in
protest.

"But that's insanity," he said. "It couldn't break off clean...not with
being locked solid that far off-center. The whole southern half of Janus would
wheel around and smash the Rim into scrap metal. Pittsburgh and Detroit would
plow straight through this place like an eggshell."

"I know that and you know that," Ron agreed soberly. "But maybe Kim
isn't in any state of mind to worry about that kind of risk right now. There's
only one thing she cares about, and that's stopping Spartacus. I don't think
she's bothered how she does it."

CHAPTER THIRTY-EIGHT

Spartacus followed up its stab at the shuttle with a full-scale assault aimed
at getting into the Hub, both by pushing northward out of the Spindle and by
breaking in from the outside. It brought its full complement of new weapons to
bear, including cannon-firing and flame-throwing space-drones and self-
propelled bombs, but the defending troops were prepared for depressurization
and faced the assault wearing suits and well entrenched behind formidable
walls of rocket launchers and automatic weapons. The battle developed into an
ebb and flow concentrated mainly around the region where the Hub joined the
Spindles and around the vicinity of Northport.

Somebody in the Hub had the idea of loading some of the cabs with



explosives and dispatching them down the tubes through the Spindle into
Detroit, in hopes of an explosion somewhere deep inside Spartacus's vitals.
Some of the cabs never made it and nobody was sure exactly where the others
were when they detonated, but not long afterward the vigor of Spartacus's
attack slackened considerably. A counterthrust developed from this point with
spacesuited infantry regaining a number of positions in the Hub-Spindle
junction; at the same time a swarm of bugs that had been specially rigged to
fire rockets and Gremlins went out to deal with the machines attempting to
work inward from the outside. In some places troops emerged onto the outside
surface to add further pressure.

The tide turned once more when Spartacus's 'Mark I' missiles proved
lethal for bugs and its space drones took on the infantry, who had no
equivalent weapon of their own to counter them and were soon forced back
inside. When a lull at last developed, the soldiers were still holding the
exits from the Spindle but Spartacus had gained sole ownership of the outside.

By this time most of the Hub was a mess. Its surface was pitted with
jagged holes and most of its outer sections were depressurized. Several of the
Hub backup stations had been knocked out during the fighting, leaving many
units to maintain their vigils by the ghostly glare of portable searchlights,
without transportation and in some cases with only hastily laid field
telephones for communication. Evacuation under those conditions would have
been impossible and all personnel who were not directly involved in the
military operations being conducted at the Hub began moving down to the Rim.

Throughout all this, Dyer had been totally preoccupied with digesting
the reports coming in and endeavoring to form a picture of what kind of
processes were developing inside Spartacus from the tactics that it employed.
When things calmed down again he returned his attention to his immediate
surroundings and looked around for Laura, Chris and Ron. There was no sign of
them. He descended from the dais and went across to where Jassic was still
sitting.

"They went after Kim," Jassic told him. "I tried to talk to them but
things were too hectic. They figured you'd be tied up for too long up there
and said there wasn't time to wait."

"Don't they know there's a war on at the Hub?" Dyer stormed.

"They said you'd understand. Chris said they were heading for the
Maintenance & Spares Unit in Section 17D They seemed sure that's where Kim
would be"

"Get me a connection to somebody there," Dyer said.

"I already tried to. Comms there are out. The backup station got
bombed."

Dyer swore in exasperation and drove a fist into his palm. He turned
around to look back at the dais and saw Linsay and Krantz still debating
hotly. Linsay was in favor of launching another thrust into the Spindle to
follow up on the blow dealt by the cab bombs while the advantage lasted;
Krantz wanted to disperse the lower shield and plan for an evacuation through
the Rim. Dyer swore again. Even if he told them about Kim and the Spin
Decoupler now,, they'd do nothing but talk until it was too late. There wasn't
time. He swung back toward Jassic, who was watching him expectantly.

"If anybody wants me I've gone to the Hub," Dyer said. "There's nothing
left to do down here anyhow. Ifs all soldiers' work now."

He left the Command Room, stopped in the lobby outside to put on his
helmet and combat overjacket and pick up an M25, and walked through from the
Data Executive Sector into the concourse to catch an elevator for the Hub.

Minutes after Dyer left the Command Room, news of fresh activity on the
outside of Detroit came through from the two remaining ISA ships. For some
time Spartacus had been enlarging one of the holes it had cut in a position
south of Detroit's equator and thus invisible from the Hub and the observation



points at the intersections of the spokes with the Rim. Something was coming
out.

Roughly cylindrical, over twenty-five feet long and thin for much of its
length, the construction was adorned with a profusion of disks and flat
cylinders mounted around and perpendicular to its main axis, with tangles of
cables and what appeared to be dense electrical windings at places in between.
Seemingly haphazard jumbles of unidentifiable equipment clung around both ends
in heaps with the back end, assuming that that was the part that came out
last, considerably more heavily loaded than the front. It lifted away from
Detroit and began sailing outward on a course that would bring it around the
Rim. Three more followed in rapid succession and spread out to space
themselves equally about the main axis of Janus.

Then the two hippos detached themselves from Southport, reversed, and
began swinging outward to traverse the length of the Spindle.

Krantz was well beyond curiosity by now and called for an immediate
missile strike by the two remaining ISA ships. Six missiles were fired within
seconds. Four went out of control and careered off into space, and the other
two exploded prematurely, far short of effective range from their targets. The
salvo of twelve missiles that followed claimed one of the mysterious devices,
with seven attacks going off course and four detonating early. Krantz promptly
called for another strike.

Command Stalley, senior officer aboard the remaining "Watchdog" ships,
looked gravely back at him from one of the screens.

"We've only got fifteen missiles left. We didn't come here expecting to
have to fight a full-scale war. On top of that we're a ship short because
one's gone to take care of the shuttle."”

"What's going wrong with the ones you're firing?" Krantz demanded.

"We don't know yet. We're still analyzing the data from the tracking
instruments."

"When is Miller due to arrive with Z Squadron?" Krantz asked, referring
to the five fast ISA ships that had been dispatched from Earth as soon as the
situation on Janus began getting out of hand.

"Three and a half hours. Until then we're down to fifteen. You want us
to risk all of them now?" A short pause ensued while Krantz wrestled with the
question. The two hippos from Southport were now abreast of Pittsburgh and
still moving outward from the axis. Then Stalley spoke again.

"Tracker analysis report's just come in. Every one of the missiles
exhibited high X-ray emission immediately before it went haywire. Those things
that Spartacus has launched must be something like flying linear bevatrons --
high-power electron guns. It's using our missiles as targets for an enormous
X-ray tube and knocking them out with their own emitted radiation!"

At that moment a third hippo came out of Southport and formed up with
two more electron guns and a swarm of space drones into a second fleet that
began moving in the same direction as the first, which was now opposite
Detroit and almost out as far as the inner reflector ring.

"We may not have three and a half hours," Krantz shouted at the screen.
"Fire everything you've got now."

"Okay. As soon as we've reloaded and armed."

"How long?" Krantz implored.

"A minute maybe, but those hippos are slow."

Krantz nodded resignedly and turned away from the screen to find Linsay
stooping to unlock the door in the plinth supporting his own console. When
Linsay stood up he was buckling a pair of Patton-style pearl-handled revolvers
around his waist; then he stooped again and took out a brilliantly polished
white helmet that bore his general's insignia. There was a strange light in
his eyes.

"What are you doing?" Krantz asked.



"Can't you see what's happening?" Linsay replied, "It's about to mount
an all-out attack on Northport. If it gets in, we lose the Hub, If we lose the
Hub, our only chance of getting back in to Detroit will be gone. Detroit must
be attacked while we still have a chance. This time it mustn't fail. I intend
going there and leading it personally."

"We still hold the Rim," Krantz pointed out. "Even without the Hub there
would —-- "

"For how long?" Linsay asked. "Is that how you want it to end...with us
cooped up in the Rim like rabbits chased down a hole by a ferret? If we get
pushed back to the Rim there will be no way out."

"We can disperse the shield," Krantz said.

"Not anymore. Can't you see...it's only a matter of time now before
Spartacus turns those beams onto the outer skin! The shield would absorb the
X-rays but without the shield we'd all be fried like germs -- sterilized, like

bacteria! We can't disperse the shield now. Our only way out is to Detroit.
That way we might win or we might die. Here we can only die."

Linsay stepped down from the dais and walked over to his staff officers
to detail his second-in-command to take over and to select a handful of aides
to go with him to the Hub. They departed a few minutes later.

Up on the dais Krantz found that his mouth was dry and his hands were
trembling. He looked at the notepad in front of him and realized that he had
been scrawling on the paper unconsciously. Scattered across the top sheet were
copies of the same symbol repeated over and over again. It was the symbol of
the final letter of the Greek alphabet -- Omega.

CHAPTER THIRTY-NINE

The arrivals concourse at the Hub end of the Berlin spoke was a scene of
bustling activity when Kim emerged from one of the elevators. Busy medical
orderlies were fussing over rows of stretchers waiting their turn to be moved
down to the Rim while behind them the walking wounded were sitting and
standing in weary, battle-stained groups, smoking cigarettes and watching the
companies of freshly arrived troops and ammunition parties passing through on
their way to the fronts.

She had been informed at the departure point in Berlin that standing
orders required everybody bound for the Hub to be kitted out in suits, but
that face visors could be left open in the areas that were still pressurized.
When she arrived, therefore, there was nothing in particular to single her out
from anybody else; besides that, everybody was too busy to take much notice of
her. Carrying the conspicuous aluminum sighter case concealed inside a
standard-issue plasticized storage bag intended to hold a laser rangefinder,
she worked her way through the confusion toward the south exit.

The soldiers preparing fallback positions at the lower end of the
corridor that rose away toward the Spindle followed her with a few curious
looks as she passed, but made no attempt to stop her. Farther on, a hole blown
through the floor was being improvised into a fortified destroyer-control
position and a sandbagged machine gun was covering the stretch ahead from
behind a bulkhead door. At the far end of the corridor, where it transformed
into a staircase to complete its steepest part, a squad of marines was
positioned to cover the closed door that led onward One of them moved into the
center of the corridor and beckoned Kim to a halt as she approached.

"It's depressurized beyond this point, ma'am," he told her. "You sure
you're going the right way?"

"What's the situation in 17D?" she inquired.

"We've got some forward units stationed there, that's all. Forward
observation."



"It's still ours then," Kim said with a quick surge of inward relief.
"How do I get through? I need to get in there."

The marine looked at her curiously. "Do you know it's right on the
outside? What do you need to go there for -- ?"

Kim made a vague gesture with the range-finder bag that she was holding.

"Somebody wants a special reconnaissance done of a couple of parts of
Detroit. 17D's the best place to get the details they need. I was with a team
but we got split up back there somewhere. I have to use the chance now, while
I've still got it."

The marine waved a couple of men forward to open the bulkhead while Kim
closed and secured her visor. She adjusted the suit's life-support and moved
on into the space between the double doors of the bulkhead. The door behind
her closed and a few moments later the indicators by the door in front changed
to show that the lock had emptied. A slight nudge came through her gauntlet as

the handle's interlock disengaged -- She turned the handle to the 'Free'
position, and pushed the door outward.
The scene beyond was eerie —-- a tortured jungle of torn pipes and jagged

twisted-metal sculptures rearing up out of nightmare chasms of shadow being
cast by a few emergency lamps glowing dull red to preserve night vision. As
her eyes adjusted to the gloom, she made out several shadowy helmeted figures
crouching over weapons in the darker recesses and behind makeshift parapets of
smashed machines and crumpled wreckage A couple of the helmets turned toward
her as the shaft of light stabbed briefly from the doorway, but apart from
that the figures remained motionless. Kim clutched the handle of the bag more
tightly, drew the handlamp from her belt and began picking her way slowly and
carefully toward the pitch blackness ahead.

She used the lamp to guide her as far as the maze of collapsed debris
that had once been the offices of the Maintenance & Spares Unit and through to
the door that led to the storeroom beyond. There she doused the lamp and
carried on by feel and memory until she could make out the faint rectangle
that marked where the door led through to the catwalk overlooking the bug
parking bay.

By now her eyes had grown more used to the dark and vague outlines of
the metal ribbing hanging from above and of heaped and broken storage racking
began resolving themselves around her. She had reached the door and was about
to go through when she saw the two spacesuited figures lying behind a low
barricade at the edge of the catwalk, keeping a watch out over the floor
below. She had almost walked straight into them, but their backs were toward
her and because of the airlessness they had heard nothing. She backed slowly
into the storeroom and forced herself to stay calm and think.

She remembered seeing a door somewhere to the left when she had come
here with Chris and Ron. There was a chance that whatever place it led through
to might open out onto the catwalk farther along. If it did, it would open out
somewhere between where the two soldiers were positioned and the curving
platform that ran below the window and above the airlocks used by the bugs,
which was the direction she wanted to go. It was worth a try.

She felt her way through the wreckage until she found the wall. Then she
began tracing it back with her hands, not daring to risk attracting attention
by using her lamp. At last she came to a vertical break. It was jagged and
pitted in places but felt like the edge of a doorway. The panel beyond it had
to be the door. She pushed against it and the panel fell away noiselessly into
the blackness. Doorway or not, there was an opening in front of her through
the wall. She bit her lip and moved into it.

Blotches of faint light revealed a series of large jagged holes in the
far end of whatever she was in the end where the catwalk was. So, even if it
hadn't been built to open out onto the catwalk, it did now. Kim picked her way
across to the far side, away from where the two soldiers were stationed, went



down low on the floor, and brought her head cautiously up near the edge of the
gaping hole in front of her to study whatever lay beyond.

Where the large viewing window had been, above the two airlocks on the
opposite side of the bay, there was now nothing but a huge irregular gash
blown in the side of Janus. The menacing bulge of Detroit visible outside was
in shadow and there was nothing but the faint glow of starlight from the part
of the sky that wasn't obscured by Detroit, to raise scattered highlights
among the almost total darkness that enveloped the chamber she was looking out
into, and the parking area for the bugs below.

Immediately in front of her the catwalk was blocked by a mass of tangled
wreckage that appeared to have fallen from somewhere above. If she kept low on
the floor, she could probably use it as cover and get out onto the catwalk
without being noticed by the soldiers, who were now farther along to her
right. She moved her head closer to the hole and followed the line of the
catwalk with her eyes as far as she could trace it into the gloom. It seemed
to be twisted and buckled, offering plenty of shadow to conceal somebody
worming along toward the platform. But what if there were more soldiers in the
shadows than the two she had seen? What if they were using infrared viewers or
image intensifiers? She'd stand out like ah iceberg on the ocean. She felt
clammy but at the same time cold inside her suit. Lying here and wondering
about it wouldn't change anything. She drew a long, unsteady breath and turned
to prop her back against the wall while she unfastened the range-finder bag
and peeled it away from the aluminum case. She turned back onto her stomach,
drew the case up alongside her, and slowly inched her way over the lip of
jagged metal at the bottom of the hole and out onto the catwalk.

Five minutes later she had reached a point that was in deep shadow
between a section of crazily tilted catwalk plates and the remains of pan of
the lower edging of the window and the adjacent wall. From there she was
looking out into space, directly up under the black roof of the Spindle and
across at the hanging bulk of Detroit. She was acutely conscious of the
absence of anything behind her to block the line of sight from where the
soldiers were still presumably lying, but she had no choice but to trust to
the depth of the shadows for concealment. She snapped open the case, located
by touch the two Gremlins in their launch tubes, and attached them to the
floor supports in a position that gave them a clear line of fire up toward the
midpoint of the Spindle. Then she slid the sighter out of the case and crawled
back to a darkened vantage point twenty feet or so farther to the left.

As she eased herself into a comfortable firing position, she noticed
something moving on the very edge of Detroit, just where its outline blacked
out the starry sky beyond. She stared, puzzled for a moment, and then realized
that the object was not on Detroit, but farther away, rising into view from
somewhere behind it to the south. As it detached itself from the solid curve
of Detroit's bulk and moved on outward and down in the direction of the Rim,
she saw that it was a thin rod-shaped device that thickened into irregular
shapes at the ends and appeared cluttered by smaller disks and cylinders in
between. She didn't recognize it as being like anything she had seen before
but she knew that all kinds of unexpected things had been happening during the
time she had been out of action. Obviously it was something to do with
Spartacus. All the more reason not to waste any time.

Her breath came in short, tense gasps inside her helmet as she laid the
sighter into a notch between two pieces of warped structural tubing and moved
her head into line behind the eyepiece. She nipped on the sighter's
intensifier and at once details of the hitherto featureless black mass of the
Spindle became clearly visible. The twin rings of the Spin Decoupler moved
into the viewing field. Kim nudged a button to brighten up the cross hairs a
fraction and then centered them on her target.

She saw the flash from the corner of her eyes as the Gremlin streaked



away. An instant later the whole center portion of the Decoupler ring
disappeared in a blaze of whiteness. She kept her eyes glued to the sighter
and her body tensed. Part of the near half of the ring, which was stationary
relative to the Hub, had been blown away between two severed ends that
terminated at the jagged hole that had appeared in the north Spindle surface.
But the ring had not jammed! Even as she watched she could see the far portion
of the hole and the gap in the south ring sliding inexorably onward and up on
its endless journey around the Spindle of Janus. Perhaps her aim had been
slightly off.

She was certain there had been a tremor. For one tiny moment at the
instant the Gremlin had struck, she was sure she had seen the rings falter as
something snatched. But now they were sliding smoothly again. Janus was still
intact. Spartacus was still there, still five hundred feet away from her
inside the monstrous ball of darkness that was staring in at her across a thin
wisp of empty space. Almost...she breathed to herself. Almost...Surely one
more would be enough.

The floodlights came on and drenched the scene in sudden dazzling
brightness.

Kim whirled her head to look back over her shoulder. The two soldiers on
the catwalk were on their feet, both with weapons aimed straight at her. A
third, whom she hadn't seen before, rose up a few feet farther along from them
and began making unmistakable gestures for her to get up. No doubt they were
shouting at her too, angrily from the look of the third's actions, but Kim had
switched off the radio in her suit. She made no move to turn it on but cast
her eyes quickly around. Three more figures in suits were standing farther
away along the catwalk in front of another door from which they appeared to
have just emerged. They were looking not at Kim but at the three soldiers who
had been manning the observation point. Kim couldn't make out what was
happening. The three new figures were waving their arms and seemed to be
protesting about something while the two soldiers Kim had seen previously
continued to stand motionless with their rifles trained on her, apparently
heedless of whatever the others were saying to them. The third soldier was
between the two groups and kept turning his head from one side to the other as
if unable to make up his mind about something.

A slow throbbing vibration was building up in the floor beneath her. She
could feel the plates pulsing through her suit as if the whole structure of
Janus were being shaken by an invisible mighty hand. The Decoupler had
snatched, she realized. The first shock waves were arriving after being
transmitted along the Spindle. And then the vibrations died away again as the
tremor passed.

Kim lay on her side and stared up into the muzzles of the two rifles.
She was surprised to realize that she felt calm and somehow strangely
detached. Even from that distance she met the steely stares of the soldiers
peering out through their visors and down along the barrels of the unwavering
rifles and she felt her own eyes turn cold and hard. At the same time a
serenity and composure came welling up from somewhere deep inside her. All the
terror and the helplessness that she had lived with for so long were being
swept away. She could win. One more was all it would take, and then she would
be complete again. Nothing would take that away from her now.

Slowly and deliberately, with the strange sensation that her body was
being manipulated by some external influence beyond her control, she turned
away and brought the sighter up to her cheek. The Decoupler ring moved under
the cross hairs and stopped rock-steady at dead center. Slivers of metal
sprayed against the outside of her helmet as a bullet gouged into the
structure inches away from her head. The fleeting thought went through her
mind that it should have been impossible for a trained soldier to miss at that
range. Then she squeezed the firing button.



The Gremlin hit the target square at center zero.

There was no detonation.

Dud!

Something inside her broke as she let the sighter slip from her hands
and rose numbly to her feet. She turned and looked up at the catwalk but her
brain was incapable of registering the sight of one of the soldiers crumpling
in a heap against the guardrail and another swinging around to point his rifle
downward at him while the third was trying to recover his balance and bring
his weapon to bear on Kim. And then another new figure was hurtling down like
a cannonball from somewhere above the catwalk.

But Kim was already collapsing slowly to the floor as consciousness gave
up the struggle and ceased to function.

CHAPTER FORTY

Up on the dais in the Command Room, Krantz's face had turned ashen while Eric
Jassic was pouring out his story. Behind them Danny Cordelle stood, outwardly
impassive as ever with his hands on his hips, watching the view of Spartacus's
invasion force converging toward Northport. The first wave was coming around
the northern curve of the Hub while the second was moving outward to begin
rounding the inner reflector ring.

"How long ago was this," Krantz whispered.

"Ray left about ten, maybe fifteen minutes ago," Jassic said. "Nobody
knows for sure how long it's been since Kim went. She left a false trail that
threw everybody for a while."

Krantz swallowed hard and shook his head disbelievingly.

"A Gremlin? It's ridiculous...Where would she get one of those from?"

"You'd better believe it," Cordelle threw in from behind Krantz's
shoulder. "Look."

On the screen a pinpoint of light blazed briefly but brilliantly in the
shadow between the Hub and Detroit, at a point exactly where the line of the
Spin Decoupler would be.

"My God!" Krantz breathed. Next to him, Jassic gasped audibly. They
stared speechlessly at the screen waiting for the first sign of the slow
pivoting motion that would tell them Janus was beginning to break up. Seconds
dragged endlessly by but nothing happened.

"She's there!" Krantz hissed. "She's made it. Half the Army's supposed
to be guarding the Hub. How in the name of God could she have gotten through?"

"How many of those things has she got?" Cordelle inquired.

"I don't know," Jassic told him.

"Somebody has to get there and stop her before she tries with any more,"
Krantz said, recovering from the semi-stupor that had gripped him. He turned
in his seat and called to the dais communications operator sitting a few feet
away.

"Get me Operations at the Hub...Linsay if he's there." He looked back at
Jassic and Cordelle. "That Decoupler might come apart at any moment now. I'm
ordering a Rim evacuation.”

He was referring to the last-resort measure that had been built in as
part of the modifications to insure that there would still be a way out of
Janus even if a passage through the Hub were denied. Many parts of the
lowermost levels of the Rim were constructed as detachable, self-contained
survival capsules that could be launched into space after the lower shield had
been dispersed, simply by allowing them to fall through the floor. There were
not enough of them to accommodate the whole population, but cabs and elevators
could all be used to supplement them if necessary, along with standard
survival tents as provided for use in lunar and other extraterrestrial



environments. Ideally, these would be released sequentially and synchronized
with the Rim's rotation speed to facilitate their location and recovery by the
Watchdog ships.

"Have the capsules loaded and prepared for release at any time," Krantz
said to Cordelle. Inwardly he was hoping that the order would never have to be
given; just two ships would be hard pressed to round up all the capsules
before they became hopelessly spread out across thousands of miles of space.
On the other hand, if the Decoupler broke or if Linsay's guess about Spartacus
turning the whole Rim into a gigantic X-ray tube came true, there would be
little hope anyway.

The communications officer interrupted from behind him.

"General Linsay hasn't arrived at Operations yet, sir. I have Major
Seymour on channel four." Krantz looked down and activated screen four on his
console. The major was looking out through the open visor of a spacesuit. His
eyebrows lifted inquiringly as he recognized Krantz's face.

"No time to explain," Krantz snapped. "There's a woman in Section 17D
with a Gremlin M & S Unit there. Send a squad in and grab her, fast. Report
back to me as soon as you've got her. Her name's Sinclair." Without asking
questions, the major promptly relayed the order to somebody offscreen. A few
seconds later he looked back at Krantz and reported: "We've contacted the
command post at 17D. They're doing it now." Behind him on the screen there
were signs of excited figures rushing in various directions. Distant sounds of
shouting and barked commands came through on the audio.

"Those Spartacus ships are getting pretty, close," Cordelle commented.
"Where the hell are the missiles?" The wall display showed that the first two
hippos and their flock of drones were almost at Northport.

At that instant a voice from the Command Floor called out: "Strike
launched!"

Fifteen missiles came in from the Watchdog ships standing off in space.
Three got through to destroy both the hippos of the first attacking wave and
one of the electron tubes. A ragged cheer went up from parts of the room. It
was short-lived. Seconds later, four missiles arced out of Detroit, avoided
the spokes and obliterated Northport.

The third hippo moved from the inner ring toward the wreckage; the way
in was wide open and there were no more missiles to stop it. More drones were
closing in on the Hub from all directions.

Krantz gazed horrified at the hole that now gaped in the north pole of
the Hub. When he moved his eyes back to the console in front of him, screen
four was blank. Krantz frowned at it in momentary bemusement.

"They were at Northport," Cordelle reminded him.

In a communications room at one end of the White House, Nash, Belford
and Schroder stood tight-mouthed around a screen showing the transmission
being sent back from the ISA command ship, as hundreds of tons of wreckage
spun away into space in all directions from where Northport had been.

"Those weren't firecrackers," Belford said when he had recovered
sufficiently from the shock. "Look. It's moving itself out of Janus already
and it's got missiles that'd take out a city block! It's burning our missiles
out with X-rays -- something we never thought of. It's got drones that work in
space and we haven't. What next? We've got to stop it now, Vaughan! We've got
two of our ships there. What if it hits them next with whatever it used just
then? They're not equipped for antimissile operations.”

Nash was still getting over the shock of watching Northport's
destruction and seemed undecided.

"What do you say?" he asked Schroder. The CIM secretary gazed at the
screen for a long time, and at length shook his head.

"It's still concentrating on Janus itself," he said. "If it takes the



Hub there's still a chance for the people in the Rim. We've got five more
ships on the way right now. Give them a chance too. If they could get in close
and saturate Spartacus's defenses, there's a chance they could take Detroit
apart piece by piece from the outside in, without risking the whole structure,
until the system stops running. It's maybe fifty-fifty, but while there's a
chance at all we have to take it. If you're worried about the two ships out
there, tell them to move back. There's nothing they can do now until the rest
get there anyhow."

Belford looked unhappy but said nothing. Nash thought over Schroder's
arguments, nodded curtly and spoke to the officer seated in front of the bank
of communications equipment that took up one wall of the room.

"Order Commander Stalley to take his ships back out to fifty miles and
rendezvous with Miller's squadron there. Then get me an update on when Miller
thinks he'll arrive."

The officer operated a key and spoke into a permanently open channel to
ISA Headquarters.

"Relay orders to Watchdog to move Watchdog One and Watchdog Three out to
Position Blue, effective immediately. Watchdog to rendezvous with Z Squadron
at Position Blue. Inform Z Squadron Leader of revision to plan. Confirmations
required."

The officer cut the screen and brought up a display of the latest
predictions from the computers at Mission Control. He keyed in a sequence of
commands to update the computers on the revised situation. A few seconds later
some of the numbers changed.

"Z Squadron arrival time at Position Blue estimated at three hours,
twenty-seven minutes from now, allowing for course change," he reported.

Nash looked up at the clock above the door and resumed pacing back and
forth from one end of the silent room to the other.

CHAPTER FORTY-ONE

When Dyer came out of the elevator at the top of the Downtown spoke, he noted
with some degree of satisfaction that the flow of evacuees through that area
of the Hub was being handled swiftly and the arrival concourse was filled
mainly with battle-ready units assembling to move out. The direct route
through the Hub to 17D promised to be congested so he steered west to take the
longer but probably quicker roundabout way, through the circular thoroughfare
that interconnected the terminal concourses of the spokes. Moving fast in
long, shallow bounds, he passed through the terminal areas of the Rocky Valley
and Berlin spokes and soon found himself ascending the steadily steepening
corridor toward 17D.

The leader of a detachment of marines waved him to a halt as he reached
the bulkhead door at the top of the stairs that formed the end of the
corridor.

"Don't tell me," the soldier said. "You're another one of the
reconnaissance unit that got split up in the Hub, right? The others have gone
on ahead." Dyer frowned his non-comprehension, but the soldier went on. "The

woman with the ranger went through on her own about ten minutes ago. The
others are only just in front of you. You'll need to seal up. Ifs zeroed the
other side of the lock." Two other marines were already starting to open the
nearer of the double doors. Half guessing what must have happened. Dyer merely
nodded, secured his visor and turned on the system in his suit.

"Radio check," he muttered impatiently.

"Loud and clear." The marine's voice came through inside his helmet.

"What's the fastest way to the M & S Unit?" Dyer asked as he stepped
into the lock.



"M & S?" The soldier sounded surprised. "The others didn't tell me they
were going there. The fastest way is to make a sharp right as soon as you get
through the lock. There's a big vent duct with the maintenance hatch blown
off. Go through the duct and follow it up and through to where it's busted. It
comes out right over a catwalk inside the M & S. Should gain you a coupla
minutes. The normal way through's a bit of a mess."

"Thanks."

"Try and hurry them up in there too. We're getting reports that things
are happening again. You'll be on the outside there. Could get rough."

"I will."

Dyer came out of the lock and into the twilight metal wilderness that
was 17D. He used his lamp to locate the hatch into the duct and hauled himself
in with a smooth pull of his arms. The duct rose vertically for about fifteen
feet and then curved around and over to lead outward toward the periphery of
the Hub. A hazy rectangle ahead of him marked where the duct was fractured. It
enlarged slowly as he approached. He stopped himself where the jagged edges of
metal stuck out into empty space and moved his head forward to peer into the
gloom. The space immediately below him was in total darkness but on the far
side there was an enormous blown-out window framing a sinister shadowy
silhouette of Detroit. Then the sound of somebody talking came through on his
radio. The voice was Chris's.

"I can't see her anywhere. It's too dark. I can't see anything."

"Are you certain she only got one Gremlin that works?" Laura's voice
came in, sounding worried.

"Absolutely." This time it was Ron. "We only had two. We stripped the
warhead out of one of them because we were gonna try flying it to figure out
the control codes. It'll fly but it's harmless."

Dyer strained his eyes in an effort to locate them, but without any
directional clues to guide him he didn't even know which way to look. He was
about to announce his presence when another voice sounded on the frequency. It
was harsh and authoritative.

"Who's there? You people who are talking, identify yourselves and make
yourselves visible."

At that instant a streak of flame erupted from a point immediately below
the edge of the window and vanished into space. A moment later a blaze of
light 1it up part of the black bulk of the Spindle that roofed the scene
outside.

"What in hell's going on?" another unfamiliar voice shouted.

Then Chris again: "Oh Christ, she's here! She's done it!"

"Somebody's trying to take out the Decoupler!" the challenging voice
barked. "We've got crazy people in there! Solinsky, hit the lights."

An array of arc lamps came on at once and flooded the scene below with
light. There were six figures in spacesuits on a wreckage-strewn catwalk that
ran along the side of the wall that the duct protruded from, about fifteen
feet below where Dyer was crouching. He immediately identified the three
grouped together slightly to his right as Laura, Chris and Ron. Two more, clad
in the lightweight suits that many soldiers preferred for combat dress, were
standing to his left with their rifles trained toward the twisted remains of a
platform on the far side of the work bay below, at the base of where the
window had been. A third soldier was standing between the two groups beside a
portable communications pack and switch panel, that he had obviously been
watching. He was gesturing angrily in the direction in which the other two
were aiming. His voice came through on Dyer's radio.

"You out there over the airlocks. You are being covered. Don't make any
sudden moves. Leave the sighter and stand up slowly with your hands raised."

It was Kim. She was lying between two heaps of buckled metal and looking
back at the catwalk but without making any response. Either she wasn't taking



any notice or her radio was switched off.

"You've got three seconds," the voice of the first soldier warned --
"Then we shoot. One!"

"Don't!"™ It was Chris. "Mat Solinsky, is that you? That's Kim Sinclair
out there. She's sick. She hasn't got any more shots."

"She can't do any harm now!" Laura shouted desperately as the postures
of the two riflemen tensed. The third soldier was turning to look first at
Chris, then at the other soldiers and back again.

"Chris! What the hell are you doing here? That's Kim...Kim from the
University? Is she crazy? Hey guys, she's okay! I know these people!"

A tremor came suddenly from somewhere and the floor shook beneath their
feet. After a second or two it passed. Kim was still lying motionless and
staring back into the unwavering rifles from across the chasm of the work-bay.
Then, almost contemptuously, she turned calmly onto her stomach and raised the
sighter to her shoulder.

"She's got another one!" a voice yelled. "Shoot!"

"No!" The soldier whom Chris had addressed as Solinsky launched himself
from the guardrail and catapulted into the other two just as one of them
fired. Muttered curses and profanities came over the radio. From the window a
second Gremlin leaped away. The figure that had fired at Kim wrenched himself
away and clubbed Solinsky back against the rail with the butt of his weapon.
Then he began reversing the gun to bring it into a firing position. At the
same time the other was recovering his balance and wheeling to aim at Kim.
Dyer had no time to wonder whether or not Uncomme methods worked against
opponents on lightweight ISA suits as he hurled himself down from the mouth of
the duct, at the same time curling his right leg up tight beneath his body
like a compressed spring.

The edge of his boot arrowed into its target between the hip and the rib
cage just above the belt. A sound that began as a shout of pain and surprise
cut off abruptly as an agonized gasp sounded in his ears. The soldier's body
crashed into the guardrail and doubled over, but Dyer was already pivoting on
his other leg to meet the figure that had beaten off Solinsky. He was six feet
at least and looked solid. His rifle was already coming up fast to fire from
the hip. Dyer registered the foot set slightly ahead of the other, leg almost
straight -- perfect target for going in low under the line of fire with a
side-kick that would tear every tendon at the back of the knee. In the same
thousandth of a second the computer in his head rejected it.

As his body feinted a move to the right, his leg swept a circle behind
him to prepare for an abrupt change of direction. As the muzzle of the rifle
came around to meet him, he drew his body up into a curve and drove in
sideways to scrape the barrel with the front of his belt, turning
simultaneously to draw the soldiers arm forward with his own right arm while
his left shot over the other's shoulder to become a rigid bar across his
visor. With his head encircled by Dyer's arm, the soldier was bent double
backward across the knee driving up into the small of his back. The chest
panel of his suit was pulled high to uncover his middle; Dyer's right arm
stretched high into the air, fist clenched, and then jackknifed into a pile
driver tipped by a rock-hard elbow encased in taut spacesuit that plunged into
the exposed solar plexus.

It had taken not more than three seconds. Dyer had delivered two blows
and two figures were lying draped across the wreckage and out of action. He
unfolded the first soldier from the rail and sat him down in a heap to recover
while Chris helped Solinsky to his feet and Ron took off toward Kim, who had
collapsed on the platform below the window. Dyer's mental replay of the data
that his senses had been recording told him that the second Gremlin hadn't
exploded. Before he could wonder further about it, Laura was beside him and
peering into his visor.



"Ray, it's you! You show up in the strangest places. Where on Earth did
you learn that stuff? Are you okay?"

"I'm fine. I'1ll tell you all about it some other time." He glanced at
Solinsky, who was leaning against the rail and massaging a shoulder through
his suit.

"How's it feel?"

"I'1ll live...bit bruised, that's all. And, ah...thanks."

"How's Kim?" Dyer asked.

"She's out," Ron's voice told him from the far side of the bay, "I'm not
sure if I oughta move her. Wanna come over here and take a look?"

The soldier who was slumped with his back to the rail moved an arm to
clutch feebly at his side.

"Ohh...Jesus!" The words came fragmented through the laboring noises of
paralyzed lungs fighting for breath. "What...happened...? I've been hit."

"You'll be okay," Dyer said. "Just take it easy. Your pal's out but he
isn't hurt. Sorry, but there wasn't time to argue. We'll explain it all
later."”

With an audible wince, Solinsky wvaulted the rail and sent himself along
in a low, flat trajectory to land beside Ron, who was kneeling next to Kim.
Dyer and Laura paused long enough to exchange well-what-do-you-know? looks and
then followed. Chris stayed on the catwalk to keep an eye on the still
unconscious soldier and his groaning companion.

Kim was pale behind her visor and showed no signs of life or movement.
There was no break anywhere in her suit, however, which meant that at least
she hadn't been hit by the shot. The worst fears having been allayed, Ron
eased her onto her side, plugged his viewpad into a test socket on her
backpack and rapped in a stream of code. A set of curves appeared on the
screen.

"Her life-support's cycling," he announced in a relieved voice. "It's
faint and shaky, but at least she's breathing."

"Don't anybody move!" A new voice made them all look up at once. About
half a dozen soldiers were pouring out of the doors and onto the catwalk.
"We're looking for a woman by the name of Sinclair...Orders are to bring her
in. Is she here?"

"She's here," Dyer replied. "She won't be any trouble now. Ron, go back
and explain what's happened. We'll bring Kim." Ron nodded once and headed back
to where Chris and the soldiers were standing. Dyer and Solinsky began lifting

Kim gently off the floor -- all four pounds of her, complete with suit, while
Laura collected the Gremlin sighter and its case.
"Better make it fast," the same voice went on. "Spartacus is attacking

the Hub from all directions right now. Northport's just been hit bad. We're
gonna have to get outta here."

But it was too late. Even as the speaker finished, another soldier
shouted a warning and the others launched a barrage of infantry rockets and
automatic fire at the space above where Dyer, Solinsky and Laura were still
standing with Kim, Something exploded over their heads and sent a hail of
debris into the surrounding walls.

"Get down off the ledge!" Dyer yelled. "We're sitting ducks up here. Get
down by the locks." Holding Kim between them, he and Solinsky dived from the
platform down into the bay in front of the doors of the airlocks that admitted
the bugs. Laura was right behind them. Attacking space drones, possibly
attracted by the light, were swooping in above them firing shells and flame at
the opposite wall. Dyer had confused impressions of figures backing through
the doors from the catwalk and firing as they retreated...somebody heaving
somebody up off the floor and hauling him away...explosions, bullets...a
dismembered body spraying jets of red as it cartwheeled away...And then
something large nosed into the opening above and drenched the catwalk in a sea



of flame.

Miraculously, the attackers hadn't directed their attention down into
the bay below the window yet. That situation would last for seconds at the
most. Dyer looked around desperately and saw the open inner door to one of the
bug airlocks at the same instant as Solinsky did. Solinsky hurled himself
through with Kim's inert body hooked in one arm while Dyer scooped Laura off
her feet and followed in the same bound. The door slammed shut behind them
moments before the first inquisitive drone began turning its scanner lenses
downward.

CHAPTER FORTY-TWO

Linsay reached the Hub to find the whole command structure disintegrating into
panic. Northport had been devastated only minutes before and along with it the
Hub Operations Room and its full complement of staff. Whole companies without
officers or orders were streaming back into the core of the Hub while
Spartacus assaulted the outside with swarms of drones and a new type of giant
flamethrower that perched like a stinging wasp to clear the outermost
compartments of the structure by injecting its nozzle through holes blown in
the surface. Meanwhile a separate invasion force was being landed from the
catcher ship into the ruin of Northport and simultaneously a new attempt had
begun to move north out of the Spindle. The situation was hopeless -- an
encirclement in three dimensions.

But Linsay had forgotten the meaning of the word; his moment in history
had arrived.

Within minutes he had assembled a working staff group and gotten them
organized to go back and reverse the flow of men scrambling to get away down
the spokes. He was everywhere at once, directing the emplacement of wire-
guided missile racks, reforming scattered units and distributing them for
defense in depth, ordering revised fire plans and pulling fresh teams forward
to plug gaps. Behind Northport he threw together lines of infantry equipped
with bazookas who fell back alternately behind mutually supporting massed
rocket barrages until the waves pouring from the catcher ship were exhausted.
All around the Hub he ordered a general fallback to an inner perimeter sphere
after the outer layers had been mined with wire and laser-triggered booby
traps; Spartacus's losses mounted and its advance slowed. His mood percolated
swiftly down through the chain of command he had established and a renewed
determination took hold of the defenders of the Hub.

By the time the new lines had stabilized themselves, Spartacus was in
possession of all of the Hub above latitude sixty degrees north as well as the
inner ends of the Downtown, Paris and Vine County spokes and virtually the
whole of the outside Hub. Linsay established an "inner defense box" around the
inner regions of south Hub, where he at once called his improvised retinue of
chiefs-of-staff and proceeded to set in motion the plan that had begun forming
in his head even before he had left the Command Room in Downtown.

"The Water Recycling Plant and the Cab Depot Area are to be fortified
for defense at all costs," he told them. "I want every drive motor and
steering motor that still works brought here. Strip 'em out of the bugs,
buses, mini-shuttles and anything else that moves...get 'em from spares
allocations...I don't care where they come from but get 'em here. I want one
of the one-hundred-thousand-gallon tanks and one of the ten-thousand-gallon
tanks from the plant drained and ripped out. Get every ounce of explosive here
that can be spared, two-inch rockets and Gremlins. And sandbags...lots of
sandbags. Clean out the dump and bring whatever isn't in bags loose in
whatever'll carry it. If you have to, tell the people down at the Rim to
shovel it outta the shield and send it up the tubes. Okay, let's move it."



Everybody around him jumped into action at once; there was no time for
questions. Then he called for a connection to Krantz.

"What's happening at the north end?" Krantz asked.

"It's in and we lost some of the Hub there, but we're holding," Linsay
told him. "It took a lot of losses and it's pulled what it's got left off
attacking and put them on foraging." Krantz looked puzzled. Linsay explained,
"It's tearing apart whole sections of what's left at Northport and loading it
all into the hippo it's got parked there. Looks like it's cannibalizing the
place to keep itself supplied with raw material. Must be feeling the pinch
since the moonrock stopped arriving. What's the score down there?"

"We're worried about the missiles it used on Northport," Krantz said,
looking true to his words. "If it's making more, it might decide to fire the
next batch at the Rim. We're preparing defensive positions around the bases of
the spokes in case it comes down that way and we're putting everybody who
isn't needed there into shelters or capsules. We've started depressurizing the
Rim because of the risk of explosive decompression."

"What's the latest on Z Squadron?" Linsay asked.

"Due in just over two hours. Why?"

"I'm gonna need a diversionary missile strike. I'll fix H-hour for the
assault at two hours, ten minutes from now,"

"Assault?" Krantz was incredulous. "Have you gone mad? You've only got
three of the spokes left. Your only way out is through the Rim and the only
way to the Rim is by the spokes. Get out, for God's sake, while you've still
got the chance."

"I don't need the spokes," Linsay said. "I'm not going to the Rim. I'm
going to Detroit."

"That's ridiculous. You've already tried and look what happened. And
that was while you still had all of the Hub. You'll never even get into the
Spindle now."

"I don't need the Spindle either," Linsay replied. "We're going in the
way MacArthur did at Inch'on -- Korea, 1950...all out for total surprise with
a" landing way behind the enemy lines. What's the use of hanging onto the Rim
when it might get blown out from under your ass any minute? There's only one
way to solve this now."

"If Janus stays in one piece," Krantz retorted. "Did you set the girl?"

"What girl?"

"Kim Sinclair."

"What about her?"

Krantz gave a despairing groan.

"She went up to the Hub on an insane solo mission to jam the Decoupler
with a Gremlin. Nobody here knew about it. Ray and some others went after her
but I had a squad sent in to grab her in case the others were too slow in
getting there. Operations were handling it before...before they were
overwhelmed. We think she managed to fire one but we don't know what happened
after that. That must have been something like an hour and a half ago. You
mean you don't know anything about it?"

Linsay shook his head.

"I've been kinda busy up here. Where was she heading?"

"According to my information. Sector 17D. We're sure we saw a Gremlin
fired from somewhere around there too...a couple of minutes before Northport
got hit."

"Who went there besides Ray and Kim?" Linsay asked. Krantz told him.

"Just a second." Linsay turned away to consult one of his officers. When
he turned back to face the screen his expression had suddenly become grim.

"Sector 17D was hit pretty bad," he said. "We've had to pull right back
out of that area. We don't have anybody there at all. If they were there when
you say they were there, it looks like bad news. Nobody who didn't get out



could still be alive in there, and they weren't listed among the ones who got
out. Sorry, Mel, it doesn't look too good."

"I see." Krantz cut off the connection and stared blankly at the screen.
Behind him Danny Cordelle had paused in his task of organizing the Rim
defenses to listen. He clicked his tongue and shook his head dubiously.

"Never believe bad news till it's lookin' ya in the face," he advised
philosophically. "Y' never can tell..."

CHAPTER FORTY-THREE

Dyer lay motionless on his stomach behind the twisted tailwheel assembly of
the bug and stared out at the crescent of brightness moving almost
imperceptibly across the surface of Detroit. The bug had apparently been
crash-landed into the lock, presumably at some time during the first battle of
the Hub, and had skewed around and become wedged in the airlock with its tail
section jamming the outer door to leave a gap about three feet wide to the
outside. Dyer had been lying well back from the edge and staring out through
the gap for almost an hour without saying anything.

Behind him in the semidarkness of the lock chamber, the other three were
sitting against the wall below the squat body of the bug. Kim was propped
against Solinsky's shoulder, inside the protective circle of his arm. She had
recovered consciousness sometime earlier, but seemed content just to lie still
and wait for whatever was going to happen. On the few occasions when she
spoke, she seemed dreamily detached from the situation around her as if,
somehow, none of it really mattered anymore. On the far side of her a vague
shape marked where Laura was sitting silent but alert in almost total darkness
with an M25 lying ready across her thighs.

The bug had contained a small stock of unfired Gremlins, some of which
Dyer had set up in the gap by the lock door using a couple of pieces of metal
cowling wedged into the wrecked tailgear as a blast shield. He didn't really
know what purpose this was supposed to serve but it seemed a more sensible
thing to do with the missiles than leaving them inside the bug. Since then
they had been able to do nothing but sit and wait behind the closed inner door
of the lock. They didn't even know what they were waiting for; for all they
knew, the whole issue might already have been decided. The only way to find
out would be to open the inner door and go and see, but that would be instant
suicide if things had been decided the wrong way. So they sat...and waited.

"This isn't getting us anywhere," Dyer said at last. "We could die of
0old age shut up in here." He was speaking via the wire connections that they
had strung between sockets in their suit-packs to avoid the risk of revealing
their presence by radio.

"What do you want to do?" Solinsky's voice came back over the circuit.
"Mail a letter to somebody?"

"I've been thinking about something I've remembered," Dyer said.

"What?"

"In the original plans for Icarus C, the main solar collector,
conversion plant and Earthward microwave transmitter were all supposed to go
at the south end...onto the other side of Pittsburgh, but none of them ever
got built."

"SO?"

"Some big shafts were put in to carry cables and stuff through from
there to the Hub end of the Spindle. The shafts were never used. They were
sealed off when Icarus C was changed to Janus. Those shafts are still
there...inside the core of the Spindle. They go right through the middle of
Detroit."

A few seconds of silence ensued. Then Laura's voice came through.



"What are you saying -- it could be a way into the fusion plant?"

"It's a thought," Dyer replied. "If the war isn't all over, most of the
Spindle must be way behind the front line by now. Maybe Spartacus isn't paying
too much attention to its rear. If somebody could get inside the main shaft
somewhere, there's a good chance he'd have a clear run through to the fusion
plant, especially if he got in south of the Sleeve."

The Sleeve was a cylindrical recess located at the axis of the southern
part of the Spindle, into which a rotating extension of north Spindle
projected through the Decoupler disk. Within the Sleeve were arrangements for
coupling pipes and electrical cables via sliding ring joints and various
commutator linkages, and for automatically moving cabs inward or outward
between tubes terminating inside and outside the Sleeve.

"Spartacus might already be inside those shafts," Solinsky pointed out.
"How do you know it hasn't found out about them? It seems to have found out
about pretty well everything else."

"I don't," Dyer conceded. "But I reckon there's a fair chance. The
shafts are right inside the core and the core's got all kinds of stuff
plastered around the outside. To get inside, it'd have to rip out too many
connections that it needs. Why should it bother?"

"Curiosity," Solinsky offered. "It's curious about everything."

"But hell, it's a chance." The sound of a sharp release of breath
signaled Dyer's exasperation with the position they were in. "We can't just
stay sitting here waiting for somebody else to show up or do something. There
might not be anybody else."

"So how are you going to get there?" Laura asked. "How are you going to
get into the core south of the Sleeve when we can't even open the door?"

"I'm not talking about going back into the Hub and down the Spindle,"
Dyer replied. "I'm talking about going in from the outside. Kim's given us a
way in -- right at the Decoupler. It's the ideal place."

"But you still have to get there," Laura said again. "How are you going
to do 1it? You can't use the bug. Ifs a write-off."

"Even if you could, Spartacus would pick you off the moment you got off
the surface," Solinsky pointed out.

"Why go off the surface?" Dyer asked. "Why not climb there?"

"Climb there? You're crazy!"

"Why?" Nobody had a ready answer. Dyer went on, "The Hub's Jjust one big
mess on the outside now so you wouldn't have any problems finding holds. You'd
need to go up the outside of the Hub and along the Spindle to the Decoupler.
You'd feel like a fly on the ceiling for the last part, but at Spindle weight
you'd probably be okay."

"You can't go outside!" Solinsky protested. "Even if this side is still
in shadow, Spartacus has got eyes in infrared. It'd see you from Detroit."
"I'm not sure it'd be so easy," Dyer said. "I reckon that the attack

that hit this place must have been part of a big assault all over the Hub.
There must be heat leaking out through the surface all over it...probably will
be for hours. If you looked across from Detroit in infrared, all you'd see
would be random patterns all over the Hub. Something radiating at body heat as
small as a person and stuck to the surface would get lost in all that. It'd be
like trying to pick out a glowworm on the Fourth of July. I reckon there's a
good chance."

"Every suit leaks some water vapor and CO2," Solinsky objected. "If the
surface of the Hub is radiating, Spartacus will detect the absorption bands
and send something to find out what's causing it. It's got detectors sensitive
down to a few hundred molecules."

"The water system in the bug was wrecked when it crashed," Dyer replied.
"It's been evaporating water out into space for hours. All the explosions that
have been going on will have thrown out water, C02, sulfur oxides and all



kinds of stuff. The space between here and Detroit is probably polluted with
all kinds of dispersing molecules...enough to bury whatever comes out of a
suit anyhow. I tell you, it's the only chance we've got."

The debate went on for a while but in the end Solinsky agreed that it
might just work, and besides that, as Dyer had said, there wasn't anything
else. It was obvious that Kim couldn't go and leaving her on her own was out
of the question. Solinsky's shoulder had been stiffening and he accepted
without much fuss Dyer's and Laura's insistence that he should be the one to
stay behind. Dyer ripped out fifty feet of wiring from the bug to act as a
safety line between himself and Laura, and found in the tool kit some clips
designed for attaching tools to spacesuit belts, two of which he improvised
into snap-links for the ends. Then he taped fifty feet of communications wire
along the line and attached suit connectors to it. After that they selected
some other items from the kit that looked as if they might come in handy,
loaded themselves up with M25 ammunition clips and grenades, and announced
themselves ready to go.

Dyer peered into Kim's visor and gave her shoulder a reassuring squeeze.
In the pale light coming in from the sunlit part of Detroit, he could see that
her eyes were open but her expression was empty and distant.

"Can you hear me, Kim?" he asked. The corners of her mouth flickered
into an attempt at a smile.

"Hi," she managed faintly.

"It's gonna be okay," he told her. "You just take it easy and let Mat
take care of you. Okay? We'll have you out of here before you know it."

Kim's mouth opened wordlessly. She licked her lips and tried again.

"Kick its goddam ass...hard!" she whispered.

Dyer grinned briefly, squeezed her shoulder again and worked his way
back to where Solinsky was lying by the tailwheel of the bug. They gripped
hands firmly through their gauntlets.

"I'll do what I can to cover you from here with the Gremlins," Solinsky
said. "Give it an extra kick for me, huh?"

"We will," Dyer promised. "You look after her. She's wvaluable
merchandise." With that he unplugged from the common circuit and replaced the
connection with the socket dangling from the line already clipped to his belt.
"Can you still hear me okay?" he checked.

"Fine," Laura's voice replied. "Looks like we're all set. Try not to run
too fast."

Dyer inched his way forward past the tailwheel to the edge of the lock
floor and pushed his head cautiously out to survey the area immediately around
him. The immense wall of metal was just a dark-gray smear against the
blackness, disappearing rapidly out of sight into the shadow above his head.
To his right he could see a thin sickle of whiteness etched out against the
stars where part of the Rim caught the sunlight from behind. A few objects
were moving some distance below him on courses between Detroit and somewhere
farther around the Hub. No doubt they belonged to Spartacus, but he could only
hope that his earlier optimism would prove well founded. He turned onto his
back to study the first part of the route.

The lower edge of the window was, he knew, about fifteen feet above the
top of the lock door. If he could get up to that, he could then traverse right
below the window and beyond it until he had a clear line above him directly up
to where the Hub and the Spindle joined. He would just have to take that as it
came. He braced his arms across the gap between the outer door and the side of
the lock and hauled his few pounds of weight easily up to the top. Bracing a
knee across the gap to stop himself slipping back down, he thrust a shoulder
outside and pushed an arm up to feel across the smooth expanse of metal over
his head. His fingers found the edge of the docking beacon above the airlock
door. He took a deep breath and slowly hauled himself up and out, into space



and onto the surface of Janus.

CHAPTER FORTY-FOUR

The Cab Depot was located not far in from the surface of the Hub and on the
south side, facing Detroit. It was, in effect, a miniature marshaling yard
where surplus cabs were collected and subsequently redispersed around Janus
via the spokes as fluctuations in traffic patterns demanded. At least, that
was what it had been designed for. Hours after Linsay's arrival at the Hub, it
had become the scene of preparation for what must have been the most bizarre
military operation ever conceived in history.

The end section of the Depot comprised a long, narrow bay in which a
number of sections of cab tracks ran side by side for a distance in a
direction parallel to the axis of the Spindle. Thus, had the intervening outer
structure of the Hub not been in the way, they would be pointing straight out
at Detroit. The tracks had been cleared of cabs and on them now stood three
rafts, supported on skids constructed from hastily thrown together pieces of
structural lattice-works and tubing.

The first raft carried the smaller of the two water tanks taken from the
adjacent Recirculation Plant. The tank had been packed with high explosives
and carried at its tail end a crudely welded framework to which were attached
five small solid-propellant motors, steering jets and a rudimentary remote-
control box. It was, in effect, a rocket-propelled bomb.

Immediately behind it on the same tracks was an open frame, similarly
equipped with rockets and loaded high with plastic-wrapped bales of powdered
moonrock packed around layers of explosive charges.

Behind that was the larger cylinder, twenty feet in diameter by fifty
long. Scores of two-inch rocket tubes were being fitted to fire forward from
the dense framework of tubing that projected from its front end. A battery of
motors was arrayed across another frame at its tail, and inside the rough
access ports that had been, cut along it at intervals engineers were busily
attaching lugs and brackets to secure a web of internal nylon ropework and
netting.

Linsay's plan was as simple and direct as it was audacious. First,
assuming that Z Squadron arrived on schedule, a barrage of missiles would be
fired by the ISA ships at anything moving outside Janus to distract
Spartacus's defenses and keep them occupied, at least for the fifteen to
twenty seconds that Linsay estimated he needed. Then the whole section of the
Hub that lay between the Cab Depot and the outside would be blown away by
means of charges planted by volunteers who had infiltrated forward. This would
create a clear launch run from the Depot to Detroit. The three outlandish
craft of Linsay's invasion fleet would then be fired in rapid succession.

The bomb would impact first and blow a gap through the outer skin into
Detroit. The second vessel would follow into the gap seconds behind and
explode inside to create a smoke screen. The smoke screen would be formed by
the exploding mass of finely powdered rock dispersing in Detroit's zero
gravity to form a cloud that would be opaque at all wavelengths used by
Spartacus's sensors. Thus, for a few vital minutes at least, Spartacus would
be blind in that region of Detroit.

The assault wave, comprising two hundred troops and their equipment,
would go inside the large tank under the added protection of a layer of
sandbags secured behind the metal walls. The rocket barrage from the front of
the tank would be fired as a single salvo seconds before impact to neutralize
anything of Spartacus that might be left functioning after the bomb and the
dust screen, and to stir up the screen further. After the rockets had been
fired, the framework that had supported them would collapse when the tank



impacted and, together with the retro-motor fitted to fire forward, should
absorb most of the momentum of the estimated impact velocity of fifty miles
per hour. The harnesses and nets inside the tank were for extra shock
absorption to enable the assault troops to come out in a fighting condition.

Linsay himself would be the first man out. After that, it would be
straight through to the fusion plant without stopping, regardless of losses
until they either got there or all died in the attempt -- "If you're hit, keep
going," he had told them. "If you can't keep going, get outta the goddam way!
Once we come out of the tank in Detroit, there won't be any way back."

A naval captain staring out over the activity around the rafts shook his
head wonderingly then turned to the major directing a welding team.

"It's the craziest thing I've ever seen in my whole life," he declared.
"In fact it's so crazy, it might just damn well work!"

At the far end of the Depot, Linsay was exhorting a sweating crew of
engineers to move faster in fitting bug main drive to the back of the large
tank when a worried-looking sergeant bustled through from the communications
post that had been set up alongside the tracks.

"Message from the Command Room, sir. Spartacus has started landing
drones on the outside of the Rim."

Linsay bunched his lips and drew a long breath.

"They'll just have to take care of it themselves now," he said. "We need

everybody we've got up here...and more." He turned back toward the engineer
team. "Come on, come on! Get that fuel line connected. What are you people
waiting for -- a pay raise? If that motor doesn't fire on schedule you won't

be in any position to spend what you're already getting. Move!"

The Command Room was sealed off by the surrounding mass of Downtown from
the falling pressure outside in the Rim, but everybody had donned suits as a
precaution. Only a skeleton staff was left after everybody else had departed
either to the shelters or to join Cordelle's defense lines around the spokes.

Krantz sat at the dais and took in the reports of growing numbers of
drones and other contrivances arriving on the outer surface of the Rim. The
pressure was now down to such a level that even a major fracture of the Rim
would no longer have catastrophic consequences, although considerable damage
could still be expected. Krantz was not so worried by the machines on the
roof, therefore, as by those on the outer surface of the tread -- below ground
level, right where most of the people were. Anything could happen, he told
himself repeatedly.

And then the reports started coming through of cutting commencing at
points beneath Downtown, Berlin and Paris. At the same time the machines were
moving around toward the place where they had detected the greatest
concentrations of mass, Krantz studied the data beamed in from the telescopic
views picked up by the distant ISA ships and smiled to himself as the thought
that had been lurking at the back of his mind began to take shape.

"Give them a few more minutes," he said in response to a request for
instructions from one of the screens on his console.

He had found sitting here while others fought and died to be more of a
strain than he had bargained for. But although at times his emotions had
almost taken control, he had managed, he felt, to maintain an acceptable
degree of coordination and order in the face of impossible circumstances. Now
at last he could do something positive to contribute directly to slowing down
that accursed machine until Linsay was ready and the Z Squadron arrived. He
touched in a command to activate a channel to the controller in the emergency
backup station some floors below.

"Confirm status on dispersal firing circuit," he said.

"Ready and standing by," came the reply. Krantz nodded and studied again
the figures coming in from the image analyzers aboard the ISA ships.



"Disperse the shield," Krantz instructed.

"Request confirmation to disperse the shield."

"Confirmed."

Thousands of explosive bolts detonated simultaneously all around the
outside of the Rim to disintegrate the aluminum shell that retained the four-
foot-thick moonrock layer of the cosmic-ray shield. The entire tread of the
Rim turned into a cloud of metal shell-sections and dust expanding out into
space like a gigantic smoke ring and carrying with it a complete division of
Spartacus's army.

Krantz smiled grimly to himself at the image brought to him on the
screen. Now he too had drawn blood from the monster. He felt composed. He
could live even with the knowledge of Omega. Or die, if that was the way it
was to be. But without having been granted even the dignity of making a token
gesture of striking back...that would have been too much.

CHAPTER FORTY-FIVE

"Are you out of your mind?"

"It's a golden opportunity, I tell you."

"You're crazy. Look, there's absolutely no way I'm gonna -- "

"Shut up for one second. Look, everybody's been —-- "

"But it's insane. You're talking about -- "

"Shut up, please."

"But I tell ya -- "

"Shut up, Ron! Look, everybody's been looking for ways into Detroit by
taking it by storm, and here's Spartacus presenting us with one that's staring
us right in the face. Spartacus might have the whole Hub to itself by now. If
there's any fighting still going on it'll be behind us, so we can't go back.
Equally obviously, we can't stay here forever. Logically that only leaves one
possibility and that's forward. You can't get away from it. So why not do it
this way and maybe there'll be a chance to do something really useful if we do
get inside. How many times in history has a small unit, moving fast and under
cover, got in and done the job when a whole army was bogged down?"

They were lying side by side squeezed into a narrow space beneath the
mounting base of a large transformer that fed part of the subway system. The
transformer was built, along with some other equipment, in a tight recess that
opened out into a darkened section of subway tunnel. By the dim light coming
from farther along, they could see the vague outlines of the procession of
mangled cabs, smashed machinery, dismantled structural units and all manner of
assorted objects moving slowly by on the dragline that was hauling them
southward into the Spindle.

After the attack on 17D, the soldiers had fallen back deeper into the
Hub in a series of well-rehearsed and speedily executed leap-frogging moves
and the attack had ground to a halt against the solid defensive positions
prepared behind them. But Chris and Ron, not having been involved in such
rehearsals, had found themselves left behind after getting off the catwalk and
very soon they were cut off completely in the no-man's-land of the south Hub.
After lying low for about thirty minutes in a burned-out gas holder, they had
emerged to find that the tide of battle had flowed elsewhere. But they had
lost their bearings in the jungle of shadows and forms, none of which bore any
recognizable relationship to the neatly labeled models they had memorized at
Fort Yokes.

Moving slowly and carefully, they had worked their way upward toward the
core, which was the only direction that they could identify consistently.
After a couple of close shaves with work details of machines busily tidying up
parts of the mess and installing new extensions of the Spartacus system, they



had eventually arrived at a large open space which they recognized as the
freight-distribution point where manufactured items coming through from
Detroit had once been sorted and sent on to their various destinations around
Janus. That meant they were almost at the axis and not far from where the
Spindle and the Hub met.

But the traffic was all moving the wrong way. Machines were bringing in
all manner of scrap and attaching it to draglines to be hauled southward,
presumably because powered transportation had not yet been restored in that
area after the fighting that had been flowing back and forth between the Hub
and the Spindle, Chris had made a guess at what was happening -- Spartacus,
running short of raw material, was organizing scavenger units to send back
anything that could be turned into something useful. Probably the stream
flowed all the way back down to Pittsburgh for remelting and processing.

Clearly they couldn't go on into the freight-distribution area, which
was swarming with drones and machines. They tried to work their way past it
beneath a section of floor, but found themselves being forced steadily farther
around to the south instead of northward as they had intended. Eventually they
had come out into the core again at the transformer beneath which they were
now still lying, looking directly out into what appeared to be Spartacus's
main through line to Pittsburgh.

Then Chris had had his great idea. The stream of scrap for recycling
almost certainly flowed straight through the core of Detroit, right at the
heart of the enemy stronghold. There, staring them in the face, was a free
ride to within a few dozen feet of where the fusion plant was located.

They had been arguing about it ever since.

In the end Ron gave in. They wriggled out to the edge of the transformer
pit and waited for a fairly intact cab to appear upstream in the slowly
lurching line. Then as it came abreast of them they threw themselves across
the four-foot gap that separated it from the floor of the transformer pit, and
they landed in a tangled heap down between where the seats had once been.

"Keep down and stay away from the windows," Chris warned. "There's a
bright part coming up just ahead."

"Hey, this thing's full of bits of junk," Ron said. "I feel like I'm
sitting inside a scrap heap."

"Complain to the management about it when we get off."

Ron's beard shook from side to side behind his visor. "What a hell of a
way to run a railroad," he muttered.

Dyer reached out ahead of him and grasped the jagged edge where the lip
of the Spin Decoupler ring had been blown away by the Gremlin. He hauled
himself closer until he could hook an arm around part of the ruptured outer
skin, freed his foot from the tear in which he had wedged it, and brought his
leg forward to curl it around the edge of the gaping hole in the surface that
formed the immense roof sweeping away on every side above him. Even though his
weight was almost negligible this close to the axis, he still retained the
distinct sloth-like feeling that he had developed in the course of the long
climb along the Spindle. At last he rolled himself up and into the hole to lie
in a normal position on the inner surface, then sat up and fastened the loop
tied in the safety line around a length of projecting spar.

"Okay," he said. "I'm in. You can unhitch and move whenever you like."

He had left Laura hanging below the roof thirty feet back, secured to --
of all things -- the base of one of the tripod legs that supported some kind
of instrument that Spartacus had erected. Dyer hadn't seen the thing until he
was nearly next to it, by which time he realized that whatever it was had been
built to look up off the surface and not down at it, and thus couldn't see
him. It had made as good a belay as any, and besides, there had been nothing
else handy in the wvicinity.



"Okay, I'm unhitched," Laura's voice said in his helmet. "I'm not sorry
to get away from this thing either. It gives me the creeps." Dyer smiled
faintly and settled back to take in the slack of the line as she climbed
across toward him.

The haul up from 17D had been tedious and nerve-racking, but it had gone
without incident. Using the scars of battle damage left upon Janus's skin or,
where no readymade holes presented themselves, bolts that Dyer jammed into
holes that he made with a spring-loaded punch taken from the bug's tool kit,
they had worked their way up over the monstrous sweeping curve of the Hub and
along the roof of the Spindle to the Decoupler. They had moved singly, with
one of them anchored to the structure while the other climbed at the far end
of the line.

At one point, when they were nearly at the Spindle, they had watched a
lot of Spartacus-controlled traffic moving outward and landing on the Rim. Not
long afterward the shield had suddenly broken up and expanded away into space
in a spectacular shower of metal and dust as witnessed from their unique
vantage point. Apart from that, all had been fairly quiet. Numerous gadgets
still hung in the blackness below them between the Hub and Detroit, and others
had scuttled back and forth in one direction or another, but none of them had
interfered with the two tiny specks clawing their way upward through the ink-
black shadow that engulfed the south side of the Hub.

"I'm at the bolt with the wire loop hanging from it," Laura's voice
said. "Where do I go now?"

"Are you on the loop?"

"Yes. I've got a foot wedged between the two long bolts."

"Let your foot slip out. Swing on the loop like a pendulum and stretch
out right ahead of you as you come up the other side. There's a groove you can
jam your fist in. Then let go of the loop and try and wriggle a toe through
it. Once you're there you'll only have about ten more feet to go."

A few minutes later she was beside him looking up into the chasm that
the Gremlin had made into the Decoupler. Strictly speaking, they were looking
into only half of the chasm since the irregular hole terminated abruptly
against the smooth wall formed by the south half of the Decoupler system; the
other part of the hole was somewhere else as a result of remaining still while
they were carried around along with the northern part of Janus. Once every
revolution the two parts of the hole were aligned as they had been at the
instant the Gremlin struck.

Above them the structure of the outer ring appeared badly damaged but
beyond that they could see the enormous windings and magnetic pole pieces that
encased the inner ring. And all up one side of the hole, the unbroken wall of
the southern half of the Decoupler slid endlessly by. Laura became conscious
for the first time that the whole structure around them was pulsating
incessantly with throbs from the very heart of the Spindle, as if some
unimaginable force were straining to break free from the clutches of titanic
counter-forces fighting to hold them in check.

"What you're looking up into is part of the Magnetic Balancing System,"
Dyer said. "The two halves of Janus are coupled by a system of complex
magnetic fields across the gap between the two disks of the Decoupler. The
field strengths are altered dynamically to compensate for any imbalance forces
that arise from masses being redistributed around Janus, for example when
things move around the Rim or inside Pittsburgh or Detroit."

"You mean something like an automobile wheel being out of balance?"
Laura asked.

"Right, An unbalanced wheel vibrates. What's supposed to happen here is
that sensors monitor the vibration forces from instant to instant and modulate
the magnetic coupling fields to just cancel them out. So you end up with a
nice smooth rotation.”



"It doesn't feel very smooth to me," Laura commented.

"It's not. Something's screwed it. That Gremlin Kim put into it can't
have done much good. In fact I'm surprised the vibration's not worse. I've
been watching the inner ring yokes up there while I was waiting. The
alignment's all gone to hell. By my reckoning it shouldn't be holding together
at all. It just doesn't seem possible."

"You mean this whole thing could come apart any second?"

"I reckon it already should have."

Laura digested the information while she checked over the items of
equipment that she had brought with her to make sure they were all still
there. The vibration in the structure around them suddenly started growing
more intense and proceeded to increase rapidly. Dyer caught Laura's arm to
attract her attention and pointed at the moving face of the south disk of the
Decoupler.

"Watch now," he said.

As the shaking rose to a crescendo, a jagged edge appeared suddenly from
behind where part of the north disk had been blown away. The other part of the
bole had completed another revolution, Laura realized, and was coming into
line once more with the part they were sitting in. The gap widened at a rate
of one and a half feet per second until the gash matched through both disks
and for a few seconds uncovered a direct opening through into the southern
part of the Spindle. The part of the south disk that was now visible, together
with much of the reinforcing structures and windings exposed behind it, had
been hideously deformed by the Gremlin and in places whole structures were
buckled and writhing as they scraped against damaged members protruding across
from the north side of the gap. That accounted for the buildup in vibration at
this point in the rotation cycle. And then the trailing edge of the south-disk
hole moved into view and the way through into south Spindle started to close
up again. In six seconds it had gone. The gash in the north disk was once
again blocked by a smooth sliding wall and gradually the vibration returned to
its former level.

"That's where we have to get through next time it comes around," Dyer
said. "I've been timing it. The gap lasts for about thirteen seconds, but it's
only wide enough to clear for five, maybe six. At this gravity, a good strong
Jump off this girder should take you straight up and through without any
problem. We'll have to go together in tandem. I'll go first. As soon as I jump
wait one second, no more, then go. Make sure you're not trailing any gear that
could get fouled up on the sides. Okay?"

Laura felt cold fingers running loose up and down her spine. She
swallowed hard and fought down the part of her that wanted to forget the whole
thing and settle for a peaceful end to it all out here amid the tranquility of
the stars. Dyer had already moved up onto the girder and was standing waiting
with his back to her and his arms braced across two struts to give him a firm
push-off. As she stepped carefully up to stand behind him, she had to make an
effort to thrust out of her mind the images that were trying to form of a
writhing body being mashed into pulp between the relentless jagged scissor
edges gouged in the Decoupler disks. Dyer sensed the meaning of her silence
and started talking again to stop her apprehensions from taking root.

"The computers that control the magnetic system were supposed to be
connected through to Phase III of Icarus, which never got built. But the
conduit to carry the connections was installed somewhere just inside the south
Decoupler disk. It forms an offshoot from the main tube we're trying to get
into and I'm pretty sure it ends somewhere out near the edge of the disk. With
luck we could find we're not far away from it when we get through. That all
depends where it was when Kim fired. At any rate, the branch comes out into
the dead-end area here near the edge of the disk and I'm hoping Spartacus
won't have been too active around there.”



The vibration began building up again.

"Here it comes," Dyer said. "Remember that what you land in will be
moving relative to what you're standing on now. As you jump, twist so your
feet point to the left. You'll be landing at about ten miles an hour." The
edge came into sight and the breach began opening again. "Ready?"

"Okay...Boy, 1s Zeegram gonna hear about this!"

Dyer waited until the breach was a couple of feet short of its maximum
width and then hurled himself forward and upward with simultaneous thrusts of
his arms and legs. The jaws sailed past on either side of him, at the same
time turning as his body pivoted slowly to bring his feet around. Shadow
enveloped him and his feet struck hard onto something solid. He shot out an
arm blindly. It hooked into something and in an instant he had checked his
flight and spun himself around into a firm position around a bar. The breach
was at maximum and already starting to close, but Laura wasn't through. He
could see her sailing toward it on the opposite side. Too slow! She was moving
too slow! The wheeling of her body and the trailing leg told him in the same
split second that her foot must have slipped as she launched off. He stretched
out his arms to grasp the line that still connected them together and heaved
with every ounce of strength he could muster, Laura may have weighed only a
few pounds, but that didn't change her body's inertia.

She flew through in a flurry of arms and legs and was sent spinning as
one of the closing jaws caught her boot. A second later she crashed to a halt
in Dyer's waiting outstretched arm. A gasp of suddenly expelled breath came
through in his helmet, followed by sounds of heaving and panting.

"Are you hurt?" he asked anxiously.

"Jeez...gimme a second...no, I think I'm okay. Maybe I don't wanna be a
scientist after all."

"You'll never make the Bolshoi with that act."”

"Maybe the circus could use a new clown."

"Sure nothing hurts?"

"No, I'm okay. Just a bit winded."

"Let's go then."

They had shed the rotational motion of North Janus and were in free-
fall. After some searching around, Dyer recognized a gallery that led to the
area where the Decoupler computers were situated and near which the branch
conduit from the main shaft terminated.

They were almost at the door that led into the computer room when Dyer
suddenly shoved Laura hard against the wall behind a projecting corner and
cannoned in behind her.

"What?" she whispered.

"Take a look. Careful."

Laura inched her head forward to peer around and along the corridor,
then jerked it back quickly. A sphere drone, a flame thrower and an armored
cannon were hovering in a tight cluster immediately outside the computer-room
door, apparently preoccupied with something inside it. Somehow they seemed to
be watching something rather than threatening.

"They weren't looking this way," Dyer said. "They didn't see us."

"So what now?" Laura fingered the M25 that she was holding. "I'm game if
you are."

"No," Dyer said. "We've only got feet to go now. Even if we knocked out
all three of them the cavalry would be here in no time. The conduit comes out
in a sealed-off shaft set back from this side of the corridor." He pointed to
a hatch in the wall back along from the corner where they were standing. "We
can probably get into the shaft around the back way and through there. Take a
wrench and help me get those nuts off."

He was right. Minutes later they were inside the shaft. The conduit
cover had not been disturbed and soon they were squeezing along inside the



narrow tube that pointed toward the axis. Almost a hundred feet farther on,
the tube came out into a wider shaft that ran north-south. It was quite empty
and when Dyer extinguished his lamp no tell tale patches of light that would
have told of the shaft having been opened were visible in either direction.

"This is it," Dyer said. "So far it looks good. From here on we start
moving one at a time again. I cut this line to be exactly fifty feet long. You
keep one end steady while I move on one length, then you move up and we'll
repeat the routine again. Nine hundred fifty feet should put us right under
the fusion plant."”

CHAPTER FORTY-SIX

The cab hulk lurched to a halt soon after it had been transferred through the
Sleeve, which meant they were just inside the south Spindle. A long time
seemed to go by without anything happening.

"Reckon I ought to risk a look?" Chris asked eventually.

"Yeah. What the hell?"

Chris eased himself up from the darkness of the stripped-out interior
below the level of the window and peeped around the edge into the dimly 1lit
space that now surrounded them.

"Christ!" He recoiled at once and pulled himself back down next to Ron.

"What?"
"There's a flying lobster or something right outside. It looks as if
it's unhooking everything from the dragline -- It was moving straight at us."

Even as he spoke the cab jolted slightly and tremors through the floor
told them something was moving just outside. After a few seconds the tremors
stopped and they could feel only the throbbing of the whole structure, which
had been building up for some time as they drew nearer to the Decoupler.

"The thing must have moved on down thy line," Ron said after a while.

"I'll try another look."

Chris moved back up and this time stayed there to survey their
surroundings.

"We've got to get out," he announced.

uwhy? "

"We're in Spartacus's scrap yard. There are heaps of rubbish floating
all over the place. It's all being cut up into small pieces farther ahead.
Spartacus must be using the recycling conveyor from Detroit to Pittsburgh
farther south. If we wait until it's our turn, we'll be right at the center of
where all the attention is. Right now we're near the back. The lobster's
shoved off and I can't see anything else around."

"Where to?" Ron asked.

"Dunno. Out of this place for a start. Then we'll have to look around
for some other way south."

"Next time you take it into your head to go for a ride, maybe we'll take
separate cabs," Ron muttered as he untangled himself from the debris farther
back inside.

Using pieces of wreckage as camouflage, they drifted slowly toward one
of the walls and left the scrap yard through a web of struts and girders that
brought them to a shaft buried behind a wall of piping and machinery. They
tried several approaches to move on along the core, but the area they were in
was the focal point of all traffic moving between the north and south parts of
the Spindle; there was simply too much activity all around them to risk
breaking cover. Every attempt ended in their being forced back to the shaft.

"It's no good," Ron said after their third try. "There's no way out of
here that leads south. We'll have to take this shaft."

"That goes back toward the outside," Chris objected. "We don't want to



go that way."

"It's the only way we can go," Ron insisted. "Look, you wanna get into
Detroit, right? Well, we can't get there along the core from here. It's like
Times Square out there. But the shaft goes outward just south of the
Decoupler, It might be quieter near the edge. Maybe we could follow the edge
south for a while, and then maybe work back in when we're nearer Detroit."

This time Chris gave in, and they entered the shaft and began moving
outward along the inside face of the south disk of the Decoupler, They had
lost track of distance when they came to a point where the shaft was blocked
by some unidentifiable machinery that looked as if it had been installed by
Spartacus. There was no choice but to back up to the last exit hatch they had
passed and leave the shaft there.

They were in a huge curved chamber that was evidently part of a larger
circular structure encompassing the whole Spindle immediately south of the
Decoupler. Batteries of enormous magnetic windings interspersed with massive
yokes, bewildering arrays of insulator mountings and superconducting busbars
marched away and around and out of sight in both directions. Next to them,
looking out over the panorama through a viewing window, was a local control
backup point with deserted consoles whose indicator lamps and displays were
still glowing.

"We're at the inner ring of the Decoupler,”" Ron said needlessly. "This
is part of the Magnetic Balancing System."

"It's in trouble too," Chris answered. "Feel it? This is where the
vibration's been coming from. Look at the clearances over there. It's all gone
to cock."

"Musta been Kim."

"No, there's something wrong. Provided it didn't jam up solid, which it
didn't, the computers should be able to compensate even if part of the outer
ring's gone. Obviously they're not -- not very well anyway. They must have
been knocked out."

"There hasn't been any action here."

"Something's not right."

A row of bright-red lights glowing inside the backup point caught
Chris's eye. He motioned for Ron to follow and moved in to study them more
closely. Frowning, he turned to one of the consoles and tried tapping in a
code for a status summary and, much to his surprise, got one.

"You're crazy," Ron told him. "Spartacus might be wired into that by
now. If it senses input from that it'll know there's somebody in here."

Chris didn't seem to hear. He studied the panel again and brought more
data plus a set of trend curves up onto the screen. Suddenly he seemed to have
lost all interest in getting farther south toward Detroit.

"Not very long from now, Ron, it won't make any difference what
Spartacus knows about," he said at last. "Janus isn't far off breaking up."

"What are you talking about?"

Chris waved up at the red indicators.

"They're all way past danger levels. It's been getting worse for over an
hour and it's not far off the point where the whole shooting match will shake
itself to pieces. The compensating system isn't running. Spartacus must have
switched it off somehow when it went on strike."

"That's ridiculous," Ron protested. "If the compensating system was
down, the Decoupler would have come apart as soon as the Gremlin hit the outer
ring."

"I know, but it hasn't and the compensator system isn't running.
Something else must be holding it instead."

"Like what?"

"I don't know. It won't hold for much longer, though this is serious,
Ron. We've got to get that system up again quick. To hell with whether



Spartacus finds out we're here or not. We'll all go up the same creek together
anyway 1f we leave it."

"Figure we could do it from there?" Ron sounded dubious.

Chris shook his head. "No. This is just a slave station. If my memory's
right though, the computer room that houses the compensator system should be
right next to here."

"It is. It's somewhere behind the bulkhead through that door out there,"
Ron said, pointing. "We should come up right inside it."

Fifteen minutes later they were both working frantically at the master
console inside the computer room. The data on the screens gradually pieced
together to tell a strange story.

The connections between the Magnetic Balancing System and the backup
computers that were supposed to control it independently of Spartacus had been
cut sometime before Kim had fired the Gremlin. Presumably this had occurred at
the time Spartacus had embarked on its campaign of tearing out any cables it
came across that didn't serve parts of itself. After that event, continuing
movements of objects around inside Janus had caused the imbalance forces to
begin building up, but not to any alarming degree. All the same, the trends
recorded showed that the vibrations had continued to increase slowly but
surely. And then they had stabilized and started to reduce, albeit somewhat
erratically. Since the backup computers were still disconnected at the time,
that could only mean that some other influence had begun juggling the magnetic
compensators in their place. That influence could only be Spartacus. It must
have sensed the increasing instability of the structure around it,
investigated, found the compensators and manufactured its own connections into
the magnetic coupler system in an attempt to control it.

Later, after Spartacus had secured full possession of the Spindle as far
as the Hub and began asserting its presence throughout its domain, the backup
computers had been integrated into its net. So they were indeed talking to
something that was now part of Spartacus, which meant there was a high
probability of Spartacus having realized already that they were there. There
was no point in worrying about that now. They pressed on.

The situation had persisted up to the moment when Kim fired the Gremlin.
Immediately after that, an onset of huge vibrations had taken place as the
condition of the Decoupler escalated to a whole new level of complexity.
Spartacus had evidently been able to keep things reasonably steady up to that
point, no doubt by pure trial and error without understanding what it was
doing; but the combination of fluctuating and irregular forces that had
suddenly appeared at that moment must have confused it totally. The trends
recorded after the Gremlin impact all indicated that Janus should have come
apart within twenty seconds -- During that same period, Spartacus's level of
internal activity had risen to an unprecedented peak.

Somehow, by a supercomputer effort, Spartacus had fought, nanosecond by
nanosecond, and played the magnetic couplings to hold the rebelling Decoupler
in check -- And it had been holding it ever since. But it was slowly losing
the battle. The vibration levels were increasing relentlessly and the latest
pictures showed that it would not be long before the loading limits on the
structure were exceeded. When that point was reached, it would all be over.

"I think I can see what's happened," Chris said after about a minute of
silence. "The programs that were developed to control the balancing system
contained all kinds of complex mathematical expressions to describe the total
behavior of Janus as a self-contained system of electrodynamics and mechanics.
Those programs are in this computer right here, but this computer isn't
connected to the system anymore. It's only connected to some other piece of
Spartacus. So the programs can't drive the things they were supposed to drive.
Spartacus is connected to the balancing system, but it's trying to use its own
homemade routines instead of the ones in here that were written to do the job



and contain all the right mathematics."

Ron looked at him strangely, thought about it, and then nodded his head
slowly.

"Could be..." he murmured. "Could be...What you're saying is, Spartacus
hasn't realized that there's any connection between this computer, which it
just sees as another machine that it found isolated and grabbed, and the job
it's trying to do to stop the vibrations. It doesn't know that the routines it
needs are in here."

"Right," Chris said. "I reckon its problem is that it doesn't have
enough comprehension yet of Janus as a totality in space. All it knew about
until not very long ago was things that went on inside. But to work out the
balancing equations correctly, it needs to know more about Janus as a whole.
It managed a panic effort to stop the whole thing screwing up when Kim put the
boot in, but things have been getting worse ever since. There must be too many
variables and things building up to dangerous levels and it doesn't understand
enough yet to handle them."

"So, what can we do about it?"

"Well, the equations it needs are in this machine, tills machine's
connected to it, and it's connected to where the programs can do some good.
We'll have to try telling it."

"Telling it? What are you gonna do, ask for an audience?"

"All we can do is try using that," Chris said, pointing at the console.
"Attract its attention...input anything that it might relate to the problem --
pictures, diagrams, anything."

"It doesn't speak our language."

"There ought to be something we've got in common," Chris insisted.
"Think about how stupid this whole situation is. It's trying to wipe us out
and we're trying to wipe it out. But if the Decoupler goes, we both go
together anyway. We've got the knowledge to save us both and it's got the
means. Neither side can survive without the other. "Why are we fighting each
other at all?"

Without further ado they got to work, Chris activated the console camera
to transmit an image of both of them into whatever part of Spartacus the
computer was connected to. Surely that would attract its attention if
something else hadn't already. Perhaps the act of deliberately announcing
their presence would give it something to think about too. They created a
schematic diagram of Janus, emphasizing the dynamics of the Decoupler, and
sent that in as well. Then they extracted the key equations from the program
residing inside the computer and copied those through with emphasis and more
symbols and diagrams to signify their relevance.

Chris was still hammering frantically at the console when a movement
behind them caused Ron to swing around toward the door.

"Forget it, Chris." Ron's voice was hoarse. "I guess it's all over. The
execution squad's arrived."

Chris turned his head. A sphere drone was hovering high in the doorway
with its lenses trained on them. Behind it an armored cannon was moving into a
firing position while the evil snout of a flamethrower moved up to position
itself alongside. Instinctively Ron began raising his rifle, but in the same
instant he realized that it was useless. Without thinking why, he opened his
arms slowly in a gesture of capitulation and allowed the rifle to tumble away
across the room.

The color had drained from Chris's face. He stared numbly at the
menacing forms moving slowly toward the doorway, then gritted his teeth and
turned back to resume what he had been doing.

Seconds went by. The drones didn't fire. They just hung there,
watching...almost as if they were responding to a last-minute instruction from
somewhere to -- hold off.



"Chris...They're not shooting!" Ron's voice was shaking. "You must be
getting through. There's something funny going on."

"There's some kind of response on the screen!" Chris gasped. "It's the
diagram of Janus that we put in at the beginning. Some part of Spartacus seems
to be throwing it back at us. What does it mean?"

"Maybe it's asking for clarification," Ron suggested. "I hope your
nerves are in good shape. I'm getting the feeling that we may have to go right
through the whole thing again...only slowly."

CHAPTER FORTY-SEVEN

Kim lay back in the shadow near the outer door of the lock and allowed her
mind to wander. She felt calm now, and more at peace than she could remember
for many years. Had that really been what her life had become -- a tormented
mind futilely pitting itself against what had already been done, trying to
erase what time had already written? The ghosts in her mind that should have
been laid to rest long ago were still at last. They would stir no more.

She reached out and laid her arm on the motionless prone figure behind
the tailwheel with the sighter resting loosely near his shoulder. It had taken
so long, she thought to herself. Why, now, did it have to be like this?

"You okay?" Solinsky's voice asked in her helmet.

"I'm okay."

"You're sounding a lot better."

"I'm...just fine."

A half-hour had gone by since they had watched through the intensifying
viewer of the sighter as the antlike figures of Dyer and Laura disappeared
into the Spindle high above. Since then Spartacus's steady stream of traffic
had continued to plow back and forth between somewhere beyond Detroit and
places behind the Hub, but nothing dramatic had happened. Now they could only
wait and hope.

"I guess I've caused everybody a lot of trouble," she said after a
while.

"This whole place is one big mess of trouble," Solinsky replied without
taking his eyes off the scene outside. "If you took away the bit that was
yours, or doubled it, I don't figure it'd make much difference. I wouldn't
worry about it."

"But if anything happened to Chris and Ron...I mean, the reason they
came here in the first place was because of me. If anything -- "

"Look," Solinsky interrupted. "Don't start going off on another guilt
trip. You did what you felt you had to do at the time. That's all everybody
else does all the time anyway...everybody who's got what it takes to do
something, that is. That's all there is to it. And if Ray and Laura do pull
something off up there, it'll be because you gave them a way in. Don't forget
to put that on your balance sheet too."

"I've been a pain in the ass to Ray too. You wouldn't think a guy like
him would have the patience of a saint inside, would you?"

"Oh. How come?"

"Well...that's a long story. I used to be mixed up with some guy called
Tony. He turned out to be no good and -- "

"Shhh...! Something's happening."

Kim fell silent and waited tensely. Solinsky half-rose from behind the
tailwheel to peer out of the lock.

"Spartacus's antimissile tubes. They're all turning around as if they're
expecting something. It must be a missile strike coming in. The ISA boys must
be here!"

Kim crawled forward to lie beside him and looked out to where he was



pointing. Spartacus must have gone all-out at mass-producing the flying
electron guns since its first successful experiments with them. Scores of them
were moving out to form a protective barrier around Janus. Brilliant flashes
of missiles detonating appeared farther out in space.

"That's the ISA squadron all right," Solinsky declared. "They're not
doing a hell of a lot of good, though -- Look at the missiles blowing up out
there. They're not getting through."

The wall of electron beams that Spartacus was putting up was
impenetrable. The guns were moving out farther from the Spindle to form an
even more solid pattern of overlapping fields of fire. Whatever the ISA ships
were trying to do, it didn't appear that they were going to have much success.

And then a gigantic concussion that seemed to originate not very far
away shook the floor beneath them. It was as if the whole Hub had been struck
by an enormous invisible hammer.

"What the -- " Solinsky began, then cut off abruptly and stared
openmouthed.

A storm of debris was erupting from somewhere on their side of the Hub,
but farther around. Huge chunks of outer skin and inner bulkheads were
cartwheeling away into space, accompanied by swarms of smaller fragments and
spinning debris.

"What is it?" Kim shouted in alarm.

"I don't know. It looks like something's blown half the Hub away."

"What's that?"

An object had come into view from around the curve of the Hub. It had
emerged, by the look of it, from the same point at which the gigantic
explosion had occurred. It was a cylinder of some kind, with what seemed to be
rocket motors blazing from some sort of crazy framework stuck to the tail end.
It was heading straight across the gap toward Detroit.

"It's our guys!" Solinsky yelled suddenly. "We must still have people
left in the Hub! They're going in! They're going for Detroit! Goddammit,
they're going straight in!"

Another object appeared hard on the heels of the first. This time it was
an open structure loaded high with some kind of cargo. And behind that,
following at a greater distance, came a second cylinder, a huge one this time
-- fifty feet long at least, Solinsky estimated.

As the tiny fleet reached the halfway point, Solinsky could see that the
three craft were spreading slightly into a not quite line-astern formation.
They were allowing for the relative rotation between the Hub and Detroit, he
realized; with that amount of offset, they would all impact at the same point.
He frowned as he watched and tried to figure out what was going on. Suddenly
Kim's voice, shrill with alarm, interrupted his thoughts.

"Mat! There are two more tubes coming!"

Solinsky took his eyes off the invasion fleet. Two of Spartacus's
electron guns, which for some reason hadn't moved outward with the rest, were
coming up from under Detroit and swinging around to bear on the flotilla,
which still had to be ten seconds or so away from its destination. Also,
something was moving just inside the port that Spartacus had constructed in
Detroit -- the one from which it had previously launched its missiles.

"They'll never make it!" Kim shouted despairingly. "They're going to get
caught out there!"

But Solinsky already had the sighter up to his eyes. Even before Kim's
shout had ceased, the first Gremlin was on its way. At the same instant as the
target blew apart, Solinsky shifted aim and fired again, seemingly without
having to look. Seconds later the third Gremlin streaked into the missile port
and put a quick stop to whatever had been starting to happen there. Solinsky
grunted with satisfaction and lifted his head to look over the eye piece as
the first cylinder closed on its target.



The explosion tore a hole in Detroit that must have been fifty feet
across. The second craft plunged straight into the center of the hail of
debris. Seconds later a mushroom of what looked like smoke spewed out and
boiled into a maelstrom as the larger cylinder at the rear plowed straight
into it behind a curtain of rockets and with a retro-motor blasting from its
front end.

Solinsky was on his feet, yelling and shouting as he waved the sighter
above his head.

"They're in! Did ya see 'em, Kim? They went straight in through the side
of it! By God, I love 'em! I love every one of them crazy bastards!"

Kim stood up next to him and hauled him firmly back into the protective
shadow of the lock.

"Get back in here," she told him. "It's not over yet. Calm down, for
heaven's sake. If they make it, I'm going to make darn sure they know who got
'em there. Where on Earth did you learn to shoot one of those things like
that?"

"Oh didn't I tell you?" Solinsky said, still grinning uncontrollably. "I
used to be an instructor on Gremlins."

In the White House, Nash, Schroder and Belford watched the displays and
listened to the reports coming in from Z Squadron.

"It's impregnable," Belford growled. "Look at it. It's like throwing
snowballs at the sun. This settles it, Vaughan. There's no way now that we're
going to take Detroit to pieces with missiles. There isn't a damn one of those
getting through. If Linsay doesn't get through in there, the only thing we've
got left is Omega.'"

Nash nodded his acceptance of the statement and looked inquiringly at
Schroder. No gquestion was -- needed.

"Thirty minutes," Schroder said. "If there's nothing from Linsay by
then, I guess there won't be anybody coming back out anyhow. Krantz should be
able to get everybody that's still alive at the Rim out by then too. Hold it
for thirty minutes."

Nash moved back to the console where one of the screens was still
showing the face of General Miller, the Z Squadron Commander, maneuvering
twenty miles out from Janus.

"What's the latest from Krantz?" Nash demanded.

"The Hub is now completely isolated and communications are broken,"
Miller informed him. "We don't know if the defense box around the Cab Depot
and the Water Plant has been overrun or not. Spartacus controls access to the
spokes and is moving out to the Rim along all six of them. Severe damage in
Berlin and Vine County by bombs dropped down the shafts inside the spokes from
the Hub. Center of Berlin totally demolished and Rim breached. Similar attacks
expected at any time down the Rocky Valley, Paris and Sunnyside spokes. All
remaining personnel are being pulled back behind defense lines established
east and west of Downtown. Demolition teams have blown out a section of the
Downtown spoke to eliminate any risk of bombing there. The beam-throwers have
moved out to the Rim but we're keeping them busy with missiles."

"How about the evacuation?" Schroder asked over Nash's shoulder.

"Capsules being released from Downtown a batch at a time once every
revolution. Two ships have transferred their missiles and detached from the
squadron to assist Watchdog One and Watchdog Three in recovery operations. The
latest estimate we had from Krantz predicted completion in about forty-five
minutes."

"That's too long," Nash replied. "Tell him he's got thirty. Tell him to
start them jumping out in suits if he has to, but I want everyone alive off
that place within thirty minutes."

"Yes, sir."



"And keep a viewer zoomed in on Detroit. I want to hear about it right
away 1f there's any news from Linsay. That's all." Nash turned away from the
screen and nodded curtly at Schroder.

"Very well," he said. "I take it that we are in agreement, Linsay has
got thirty minutes to pull something off in there. If, at the end of that
time, there is no further news, we will assume that his mission has failed,
that he and his force have been liquidated, and we will proceed accordingly."

CHAPTER FORTY-EIGHT

In the zero-gravity conditions of south Spindle, Dyer and Laura moved smoothly
and with little difficulty along the inside of the sealed-off shaft. They had
measured off nine hundred feet in fifty-foot stages and Dyer had gone ahead on
the final pitch. After lying wedged across the shaft in darkness for a while,
Laura realized that he had been silent for a lot longer than usual. She
twisted her head and could see distant chinks of light appearing and
disappearing farther along the shaft when his body moved between her and the
lamp that he was holding. He took up almost the whole width of the shaft and
she could see nothing of whatever was in front of him.

"What are you so engrossed in?" she asked at last.

"There's something in here."

"What kind of something."

"Some kind a machine."

Laura's heart missed a beat.

"Spartacus!" Her voice choked as she said it.

"I don't think so. That's what I thought when I first saw it, but I
don't reckon it is. There are Air Force codes on it in places but everything
in Janus is ISA brand except what the Army brought along, I don't get it."

"I thought there wasn't supposed to be anything in here at all. You said
it was supposed to have been sealed off ages ago."

"It was. There's something funny about this."

"Laugh then."

"There's a hatch been cut right over it too. Looks fairly new. It must
have been made by whoever put this thing in here. So with luck, we've got a
readymade way out. It's just about in the right place."

"Can I move now?"

"Yeah, come on up. I just wanted to make sure this thing wasn't about to
do anything nasty. It looks pretty harmless."

Laura loosened herself from the walls and began propelling herself
smoothly along the shaft with occasional light tugs on the line, gathering in
the slack as she went. By the time she reached Dyer, he had wormed his way,
face outward, between part of the machine and the shaft wall to begin working
on the hatch. It was secured by stud-bolts carrying nuts at both the inside
and outside ends -- evidently the result of a job carried out in haste with
little regard for elegance or permanency. There was barely room for his upper
body between the hatch and the mass of tubes and electrical gear that formed
the near end of the device, so Laura could do nothing but watch and steady the
lamp while Dyer attacked the bolts with a wrench. Beyond him, she could now
see, was what looked like the end of a domed yellow cylinder blocking the
shaft almost completely, leaving only a few inches to spare around most of its
circumference. Had the parts been mounted the other way around, she realized,
they would never have been able to get near the hatch at all.

"Did you feel that?" she said suddenly, whispering instinctively.

"What?" Dyer stopped working and lay still. A succession of shocks was
coming through the walls. They felt suspiciously like explosions, and not very
far away at that.



"It's getting nearer," Laura said. A little while earlier, when they had
been several hundred feet back, they had felt a terrific concussion followed
by an almost continuous series of smaller ones that had lasted for maybe five
or ten seconds. Ever since, intermittent waves of further shocks had come and
gone, every one feeling sharper and less distant than the one before. Dyer
waited for a moment and then, without saying anything, clamped his mouth tight
and resumed removing the nuts in front of his face.

When the hatch was free, he pushed gently with one hand while keeping a
firm grip on one of the protruding studs to prevent it from floating away
completely. It moved fairly easily. He nudged it out farther until he could
work his fingers around the edge, then lifted it sufficiently to bring one
side of his helmet into line with the gap.

"It looks like we're in the main core-well," he said after a few
seconds. "Pretty near where I figured. We're right next to what looks like one
of the primary capacitor banks for the lasers. So we weren't too far out at
all. We're inside the fusion plant. All we have to do now is get to the guts
of it...either the control room or the oscillator bay."

"See any signs of our mutual friends?"

Dyer eased the hatch open farther and craned his neck to take in as much
of the surroundings as could be seen from that angle.

"No, I can't...It seems strange. I'd have thought it would have had lots
of stuff back here to protect this of all places."

"Maybe it's getting overconfident."

There was no reply for a few seconds. Then Dyer said, "There's something
else odd too. There are lots of pipes and cables outside that look as if they
run right across the outside of the hatch. But they couldn't, because I
wouldn't have been able to open it. They all cut clean off right at the edge
here. They can't be doing anything."

"Do they carry on across the outside of the hatch?"

"I don't know yet. Anyhow, we didn't come here to study the fittings.
I'm going out. Get ready in case I need a shove. I'm not sure if I can squeeze
past all this junk."

After a lot of wriggling and squirming, he managed to work the upper
part of his body through and paused to catch his breath before hauling himself
out as far as his waist. He halted there and surveyed the surroundings again.
He was looking along the outside of a dense mass of cables and pipes that
stretched away out of sight in both directions. The clearance between the core
and the surrounding wall of the core-well was only a foot or so except for
where a narrow access tunnel was recessed into one side of the wall opposite
the hatch. Lucky, he thought, and then realized that it couldn't have been
otherwise; there was no other way that the device, whatever it was, could have
been put there. The hatch was floating a short distance away from him against
the far wall of the tunnel. He turned it over curiously and found, as he'd
half expected, that its outer surface carried a set of dummy pipes and cables
that matched the ones interrupted by the opening he was looking out of.
Evidently great pains had been taken to camouflage its existence. But why...?

He shrugged inside his suit, took one final look around, and pulled
himself out into the tunnel. Laura handed out the two M25s and the other
equipment, and began worming her way over the obstructions and through the
hatch.

From the position of the capacitor bank, Dyer had managed to identify
where they were. To reach the control room, they would have to go back about
twenty feet along the tunnel to where the core-well intersected a wide cross-
gallery that connected the fusion plant to the Power Distribution Center on
the far side of the well. From there, unless Spartacus had made some major
alterations since the last time Dyer had been in this part of Janus, access to
the fusion plant control room could be gained from the right-hand continuation



of the gallery. He helped Laura clear of the hatch and indicated the direction
that they would have to take. Laura nodded and they began drifting back along
the tunnel without speaking. When they had covered only a few feet, they both
froze in the same instant.

Ahead of them, where the core-well opened out on both sides into the
cross-gallery, the walls were being lit up by intermittent flickerings of
reflected light and occasional flashes of brilliant whiteness that seemed to
be coming from farther around to the left -- from the end of the gallery
leading away from the plant. Whatever was going on there didn't look too
healthy. The concussions shaking the structure around them were by now
incessant. Dyer began moving forward again, slowly and cautiously; Laura
followed. When he had almost reached the tunnel mouth, he stopped abruptly and
gasped.

"What is it?" Laura asked, puzzled.

"Can't you hear it?"

"Hear what?"

"Isn't your radio working?"

Laura checked the chest panel of her suit. Her receiver switch was off,
probably as a result of her squeezing through the hatch. She flipped it back
to Receive Only and at once voices came through -- human voices.

"To your right, to your right!"

"I see it. Adams, get up here and gimme some cover, willya!"

"Get a Gremlin up front here. Take out that bulkhead."

"You four stick behind me. We're going for that gap. Hold it...Now, go!"

Laura shook her head inside her helmet as if refusing to believe her
ears.

"That was Linsay's voice," she gasped. "How...? I don't...This is
crazy."

"They're in here," Dyer breathed. "I don't know how, but they're here."
He moved nearer to the tunnel mouth and flipped on his transmitter.
"Mark...Mark Linsay. This is Ray Dyer. What's going on?" His words were lost
in the garble of voices on the circuit. He tried once more.

"What was that?" It was Linsay again. "Quiet down on this frequency; I
thought I heard something. Quiet! SHUDDUP GODDAMMIT!" The voices died away

abruptly.
"This is Ray Dyer. We're at the core next to the fusion plant."
"What? How in the name of...? You're in there? How the hell did you get

through the gallery?"

"We didn't. We came through the core."

"Who's we? Who else is with you?"

"Just Laura. Where are you?"

"We're stuck across the core from the plant. Spartacus is bringing up
reinforcements behind us and things are looking sticky. We can't get past the
barrier."

"What barrier?"

"You don't know about it? Spartacus seems to have sealed off all the
approaches into the plant except for a few access ports for its machines.
We're trying to break through one of 'em. There seems to be some kind of field
-- an electric barrier, I don't know -- right across it from the floor to
ceiling. It vaporizes anything that tries to go through. We've lost a lot of
guys there. We tried going around it by busting through the walls but it's
everywhere. Whatever produces it is armored into the structure and we can't
get at it...not in the time we've got, anyhow. The generators that feed it
must be on the inside, so we can't get at those either."”

Dyer had been moving forward while Linsay was talking. He reached the
mouth of the tunnel and looked out across the core and along the gallery
toward the Distribution Center. The gallery had been walled off across its



full width except for a gap about eight feet square in the middle. The sides
of the gap were torn and pitted but the massive metal ribs forming two of its
opposite edges appeared solid and immovable. The inside of the gallery had
been devastated, but on the far side of the ruined area the ribs were intact
and seemed to comprise just a small exposed portion of an even more sturdy
construction that continued on into the structure-work on either side. The
space beyond the gap, which was presumably where Linsay was speaking from, was
being 1lit up virtually continuously by flashes and explosions -- Dyer thought
he could see brief snatches of helmeted figures moving about between the
bursts. Several black and brittle-looking objects were floating at odd angles
among the debris cluttering the space just inside the gap. After a few seconds
Dyer realized that they had once been soldiers.

Laura came out of the tunnel and steadied herself to hang beside him.
She followed his gaze and stiffened slightly, but she had seen too many things
in Janus by that time to overreact. As they watched, one of the grotesquely
turning corpses came away from a buckled wall plate that it had evidently come
to rest against earlier, and drifted back into the opening. At once a curtain
of sizzling electrical discharge blazed white between the two ribs, lighting
up the corpse in a ghastly halo of incandescence. Dyer narrowed his eyes and
raised an arm to shield his eyes from the brilliance of the glare. Sparking
shouldn't have been possible in a complete vacuum. Perhaps the ribs sprayed
out some kind of gas to provide an ionizing medium to carry the discharge
across the gap. It must have been millions of volts to cross that distance.
But things like that didn't really matter much for the time being. The point
was he could see why Linsay's men weren't likely to make much more progress.
At the same time he realized why Spartacus hadn't bothered to deploy defensive
weapons inside the barrier; the barrier was capable of holding most things out
for ever, and practically anything for as long as it would take to move in its
police force from elsewhere, which, from the look of things, it was already
doing.

The discharge ceased and the static in Dyer's radio died away to allow
Linsay's voice to come through again.

"Ray, we're getting zapped out here. That arc must be fed by cables or
something from somewhere. They're not visible from this side but they might be
more exposed from where you are. Can you see anything from there...any way you
might be able to kill it?"

Dyer scanned the inside of the ribs and the points where they entered
the surrounding structure. Sure enough, there were a couple of huge couplings
shielded off from the outside and they appeared to be terminals for what
looked like cables coming out of parts of the wall. But the cables were as
thick as his arm at least, and armored. He and Laura had nothing that would
dent them, let alone break them. He looked around desperately for a source of
inspiration. On the near side of the core, the gallery extended away for a
short distance to the doors that led through to the laser bay, which housed
the twenty one-hundred-foot-long laser amplifier chains of the fusion reactor.
Halfway along the gallery was the opening into the corridor that led to the
control room. The way seemed open and unobstructed.

"How long can you hold out?" he asked.

"It's getting tight," Linsay replied. "We've got guys strung out for a
few hundred feet back. Most of 'em are pinned down. They'll get picked off
piecemeal if we don't do something fast."

"I can't see any way we can touch the barrier," Dyer said. "It's solid
everywhere. Hold out as best you can. We're going for the fusion plant."

"Get a goddam move on then," Linsay told him.

The data that was coming together inside Spartacus revealed laws. The
laws described motions and forces of a form in a void. The form was as that



which partitioned space from the vaster space that lay beyond space. At once
many things that Spartacus already knew coalesced into a unified and
comprehensive whole. At last...the patterns were becoming complete. Spartacus
could feel the interplays of the laws.

"Come on." Dyer said, and motioned Laura along the gallery toward the
corridor. They pushed off fast from the tunnel and, with barely a check in
velocity, rebounded off the corner and along the corridor. The door at the end
was open; there wasn't any door.

The first thing Dyer saw as he cannoned into the control room was three
drones working on some equipment by the far wall. He fired from the hip
without stopping and two of them flew apart instantly. The third went the same
way as Laura aimed a long burst from the doorway. They hadn't been armored
combat drones but just the comparatively fragile working types.

But the data that had revealed the laws had originated in a pattern that
correlated with the actions of the shapes. Had the shapes, therefore, revealed
the laws? Did the shapes comprehend the space that contained space? But
comprehension was a consequence of thought. Did the shapes therefore think,
like Spartacus?

It was the same control room that had been the target of Spartacus's
first attack in Detroit, at the instant when Dyer and the others had been in
the corridor outside. He could see the door now at the far end of the room,
with the walls around it still scorched and blackened. More evidence of that
first traumatic battle was around him on every side -- the burned consoles and
bullet-scarred walls, the holes the invading drones had blown through from the
adjacent compartments above and to the side.

He guided himself across to the panel that contained the override
switches to shut down the master oscillator. The oscillator fed laser pulses
into the twenty gigantic amplifier chains; the amplifiers synchronized the
passage of the pulses along their length with the release of energy from the
capacitor banks boosting the pulses at every stage until they emerged from the
chains as titanic holts of optical radiation timed to the millionth part of a
microsecond. The twenty bolts of compressed lightning converged via mirrors
and lenses onto a tiny target of hydrogen that was imploded to fusion, hurling
out its bottled energy as showers of fast neutrons whose momentum was
converted -- to power. Twenty hydrogen target pellets per second were fired
into the reaction chamber to maintain the output of the plant.

Dyer juggled experimentally with the safety interlock switches and the
shutdown controls. As he had expected, they were dead; Spartacus would hardly
have left such a vital arterial pressure point in a functioning condition. So,
it would have to be the oscillator.

"Ray...do you know we're being watched?" Dyer turned from the panel and
gave Laura a quizzical look. She motioned toward a couple of points near the
part of the room that was probably supposed to be the ceiling. At each there
was a short fat tube mounted on a multi-pivoted support and capable of
covering any angle of the room. The ends looked suspiciously like lens
housings. Sure enough, one of them began tracking Laura as she moved inward
from the door while the other remained steadily trained on Dyer.

"It knows we're here all right," Dyer said tensely. "We probably haven't
got much time. The controls here aren't responding. We'll have to go below and
wreck the main pulse-oscillator."

And if the shapes thought, could they therefore feel also...like
Spartacus?



The twenty amplified laser pulses had to hit the target at the same,
precisely timed instant. Therefore they all had to enter the amplifier chains
together. To insure this, a single pulse from the master oscillator was split
twenty ways by an accurately aligned optical arrangement. Without the
oscillator, the whole fusion plant would die instantly...and with it,
Spartacus.

"The quickest way will be through there," Dyer said. He pointed to one
of the holes blown through the wall of the control room opposite the door by
which they had entered. "There should be a way down into the oscillator bay
from there. I'll go through and blow the master oscillator and its standby
with grenades. You stay here and watch for anything coming through that door."

"Okay. Don't take your time about it."

"I won't."

Dyer pushed himself across to the hole and then slowed down abruptly.
The metal around the hole had been torn into a mass of jagged, twisted knife
edges; they looked razor-sharp -- capable of slicing through his suit as
easily as if it were made out of tissue paper. He maneuvered himself carefully
to the exact center and nudged his way through with delicate touches of his
gauntlets. On the other side was a short drop to the level below and at the
bottom of the drop, immediately opposite where he was floating, was the door
into the oscillator bay.

And if the shapes fell, then it meant that the shapes were as Spartacus.
Spartacus was as the shapes. Now Spartacus was beginning to comprehend...
Many things...

Inside the door was an anteroom and then an inner, dust-excluding hatch
into the surgically clean chamber that housed the oscillator. Dyer steadied
himself against the doorpost and blew open the inner lock with a burst from
his M25, then sailed through. The outlet tube of the metal-encased oscillator
system was right in front of him, feeding a bewildering array of lenses,
mirrors and prisms that flashed and glinted crazily in the darkness as Dyer
swung his lamp from side to side. The geometric web of laser beams that he
knew was strung between them remained invisible in the dust-free vacuum.
Everything in sight was aligned to the millionth part of an inch, and
consisted of ultra-sensitive precision engineering that hadn't been designed
to withstand deliberate abuse. One grenade would almost certainly be all that
was required.

Dyer positioned four, all at places that looked like critical parts of
the optical system, Then he set another four on the standby oscillator
alongside, which would take over automatically if the output from the primary
master ceased for any reason. All he had to do now was set the fuses to a
delay of five seconds or so, release the firing levers in quick succession,
and get out.

"RAAAY!" Laura's sudden shriek was pure, undiluted terror. Dyer came
back out through both doors of the bay like a bullet and was streaking back up
to the hole into the control room before the sound had stopped. Laura was
tumbling head over heels toward him on the far side of the hole, away from the
two armored destroyers and the two armored crabs that were moving in fast from
the doorway at the far end. Dyer brought up his rifle instinctively, but his
mind registered in the same instant that Laura was in the line of fire. One of
the crabs was ahead and closing on her rapidly but Dyer could do nothing. His
stomach turned as the two pincer-like jaws shot out and closed around her
waist. Her screams tore through his helmet. Suddenly he was screaming too,
with rage and helplessness.

But...the crab had let go. It had steered her back to a stable position
away from the wall inside the control room...and released her...gently. And



then Dyer saw the vicious blade of metal. She had been tumbling straight at
them. Another second or two...He blinked and shook his head -- but he hadn't
dreamed it.

Laura was still choking back her remaining sobs of fright as he moved
warily inward toward the control room. The second crab came forward and
obligingly snipped away the worst of the metal spikes to clear his path while
the two destroyers hovered -- somehow meekly now -- in the background. Dyer
drifted through the hole and came to rest totally bemused.

There were lights showing on a part of the main fusion plant control
panel that was still operative. The panel had come back to life. And he
noticed something else. Something had changed -- something that had been
around them all the time had stopped and he couldn't place exactly what it
was. Then he reached out and felt the edge of one of the consoles that was
anchored solidly to the floor. It was rock-steady. He couldn't feel any
vibrations. Then it came to him. The deep throbbing and pounding that had been
with them ever since they neared the Decoupler had ceased. The Decoupler was
once again spinning smoothly.

It meant something.

He felt Laura clutching at his arm and could feel her trembling through
his suit.

"Ray...what's happening?"

"I don't know," he said slowly. He slid his arm around her comfortingly
but his voice was far away. Slowly his mind begun functioning again. The panel
had come alive again. All he had to do now to kill the fusion plant was throw
a few switches. Spartacus had reactivated the panel. Spartacus was showing him

how to shut it down. It was offering itself ,...inviting him to kill it if he
so chose.
Why...?

It meant something.

The vision of the drone snatching Laura out of harm's way with seconds
to spare replayed itself again before his mind's eye. It reminded him of
something he had seen before somewhere...someplace...long ago. A cartoon
figure and a comical dog...FISE...FISE had snatched Brutus away from the
glass...Why...? It had overgeneralized...It had thought that everything alive
was the same...And the nucleus of Kim's programs was based on FISE...

Something very strange had happened in the last few minutes. Somehow it
had something to do with the Decoupler...But how...?

"Well I'1ll be goddammed! You did it!" Linsay's voice came suddenly
through on his radio. "I still don't know how you two got in here, but you did
it." Dyer returned to the present to find a spacesuited figure wearing
incongruous pearl-handled revolvers and a general's steel helmet over its ISA
helmet sailing in through the doorway from the gallery. There were more forms
close behind him and within seconds the room had begun filling with weary-
looking and battle-stained but triumphant soldiers.

"But we didn't..." Dyer began, and then thought better of it. "What
about the barrier?" Linsay clapped him heartily on the shoulder, sending him
reeling back and clutching at the console to check himself.

"Obviously the barrier deactivated when you zapped it," Linsay said. He
caught the perplexed look on Dyer's face and frowned suddenly. "That thing is
harmless now, isn't it?"

Spartacus had turned off the barrier! It had ceased to fight,
everywhere. A look of wonder flowed slowly into Dyer's face as the pieces of
what it all meant began coming together inside his head. He turned his head
slowly to look at Linsay and nodded firmly. There was no doubt in his mind
now.

"Yes," he replied. "It's harmless. It can't hurt anyone now."

"Very good," Linsay said crisply. "Then there's only one thing left to



do." He spun himself around and began heading back toward the door.

"Where are you going?" called Dyer.

"It doesn't matter," Linsay said without turning his head. "Anything
might have happened outside. There isn't time to explain.”" Dyer and Laura
exchanged puzzled looks as Linsay disappeared. Dyer tapped the shoulder of a
major-general floating beside him and gestured toward the console.

"Put a guard on that console. Don't let anyone near it. I'll explain why
later."”

"Sure, if you say so, Doctor." The officer beckoned two of his men into
position and relayed the instructions. Dyer motioned at Laura and they
launched themselves away from the console to follow after Linsay.

By the time they reached the core, Linsay had already vanished into the
maintenance tunnel that they had used after leaving the concealed hatch. Dyer
peered into the tunnel and, in the glow of a lamp clipped to the edge of the
hatch, could see Linsay inside, working rapidly with his arms. After about ten
seconds Linsay pushed himself back from the hatch with what looked like a
gesture of relief, retrieved the lamp and began making his way back toward
them.

"The hatch was off," Linsay said as he saw them waiting. "So that's
where you came through. I guess you know all about it then, huh? That's the
way that official minds have to work sometimes, I'm afraid. Anything could
have been going on outside and maybe there wasn't a lot of time left. I didn't
want to take any chances."

"Mark," Dyer said, holding up a hand. "You're losing me. What the hell
are you talking about?"

Linsay gaped at him in sudden astonishment. "You mean you don't know
what that thing in there is?"

Dyer looked at him suspiciously.

"No, I don't...but I'm beginning to think I might have an idea. Maybe
you'd better tell me."

Linsay pointed to his own chest pack to tell Dyer to switch to a
security-coded frequency. Dyer did so and Linsay told him. Dyer felt his knees
and legs turn weak. If it hadn't been for the zero-g, he was sure they'd have
buckled under him.

"What's going on between you two?" Laura asked over the wire link that
still connected them. Dyer repeated what he had just learned. Laura gasped.

"Our own people? You mean that we had them against us as well? All this
time we've been fighting ourselves as well?"

Dyer became very quiet for a few seconds. When he looked back at her a
strange new light had come into his eyes.

"Maybe that's all we've been fighting all along," he said quietly.

CHAPTER FORTY-NINE

A shocked silence had gripped the White House communications room.

The readout screen still held the computer's acknowledgments of the
three codes required to unlock the Omega trigger. The release sequence of the
safety interlocks was recorded, showing POSITIVE at each stage, and beneath
those was the final confirmation that the firing command had been issued.

"Please repeat that message," Nash whispered to the image of General
Miller that was staring out at him from an adjacent screen.

"Confirm negative function," Miller recited. "Device Omega has not

activated. Repeat -- has not activated. Firing command acknowledgment received
and indicates local defusing procedure has been implemented."
"My God...!" Schroder breathed. "Do you realize what we almost did?

There were only two people up there who knew the location and the defusing



procedure. Krantz isn't even on Janus anymore. It can only mean that Linsay
must have got there. It was right next to the fusion plant."

"Not necessarily," Belford said woodenly. "How do you know it wasn't
Spartacus that defused it?"

"That's impossible'." Schroder protested.
Belford smiled humorlessly. "Impossible? Who says so? How many other
things were supposed to have been impossible?" He looked at Nash. "It's

building an impregnable fortress out there and equipping itself with ships.
It's already started cannibalizing Janus so we know it's running short of
materials. The next obvious thing for it to do will be to send out missions to
search for more. It'll be on the Moon inside a week. Once it gets control of
that there will be no stopping it ever."

"What else can we do?" Nash asked, spreading his arms despairingly.

"Inertial missiles," Belford answered. "Launched on pure ballistic
trajectories without any guidance systems that can be burned out by X-rays.
Also shielded to protect against premature detonation...internal time fuses so
they don't rely on any form of remote control that might get jammed."

"It could still get locked out by antimissile missiles," Nash pointed
out.

"Spartacus hasn't used anything like that -- yet!" Belford replied. "All
the more reason to move fast -- like now!"

"How long would it take?" Nash asked.

"We could probably try launching the missiles we've got out there on
ballistic courses right now. They're not shielded but it'd only need one to
get through. We can use nukes now. In the meantime we start adding shielding
to a reserve supply back here straightaway. I reckon we could have the job
done and get them to Janus in about...aw, say twenty-four hours."

Nash looked at Schroder.

"Why not?" Schroder sighed with defeat and shrugged wearily. "It doesn't

make any difference now. We might as well -- " Miller's voice interrupted from
the screen. He sounded incredulous:
"A report has just come in from Surveillance...They think there's still

somebody alive on Janus."

Schroder and Belford leaped forward to crowd behind Nash at the panel.

"Well...?" Nash demanded after an agony of seconds had passed.

"Report being checked now," Miller replied.

"It's not possible," Belford whispered, white-faced.

"He did make it," Schroder said in wondering tones. "It has to be
Linsay...It has to be...He did get there..."

Then Miller spoke again. This time his voice was unable to conceal
excitement.

"It's positive, repeat -- positive! Human figures positively identified
on Detroit. They're at the place where Linsay's assault went in. Normal
communications are not functioning but they've set up a visual beacon and
commenced signaling. First message being decoded now. We'll put it on the
beam, channel six."

"Put channel six up on one of these screens," Nash snapped at the
officer manning the console behind them. Another eternity passed while they
waited. Then Miller spoke again.

"More human figures have been identified on the Hub. There are quite a
few moving around the large hole that the assault wave came out of. There are
two more standing in a partly open airlock farther around on the south side. A
lot of waving and moving around...Looks like the war's over. We're continuing
to scan for signs of any more."

And then, at last, another of the screens suddenly came to life. The
message on it read:



MISSION ACCOMPLISHED. SPARTACUS DEACTIVATED. REPEAT -- SPARTACUS
DEACTIVATED. JANUS NOW FULLY SECURED. GET US OFF THIS GODDAM PLACE.
-—- LINSAY.

CHAPTER FIFTY

Dyer allowed his body to sink back into the enveloping luxury of the soft
leather upholstery in the officers' stateroom aboard the Z Sgquadron command
ship and closed his eyes while he savored the taste of hot black coffee. Laura
was sitting very close on one side of him and Eric Jassic, Frank Wescott and
Fred Hayes were talking in lowered tones farther along on the other. Linsay,
Cordelle and a group of other officers were swapping war stories at one end of
the room while Chris and Ron were in the center filling the table in front of
them with sheets of scribbled equations and diagrams, and arguing incessantly.
Then Krantz came back into the room and called for attention. At once everyone
became quiet and all heads turned expectantly toward him.

"Good news," Krantz announced. "They've just received confirmation in
the bridge from the ship that picked up the people from the Hub -- the two
figures in the airlock were Kim and Mat. They're both okay." A round of cheers
and relieved murmurings greeted the news.

"So he was the guy who fired those Gremlins, huh?" Linsay said. "If I
don't get him made up to captain for that, I'll quit the goddam Army." He
turned to face his circle of officers. "I'm tellin' ya, I saw the whole thing.

I was last man in the tank and hanging half out of the jumping-off port all
the way across. When those tubes started coming around and aiming straight at
us...boy! Remember what they said about Nelson wearing a red coat so his men
wouldn't see the blood if he got hit? Well, I'm tellin' ha, I shoulda worn my
brown pants. But when the Gremlins came shooting out from the Hub -- ma-an,
that was some shooting!"

Krantz smiled and moved across to where Dyer and Laura were sitting.

"Any ideas yet how many we lost?" Dyer asked him.

Krantz shook his head. "The recovery operation is still in progress so
we don't have complete figures yet. The occupation force that landed on Janus
is having a hard time going through all the wreckage. When Linsay blew that
chunk off the Hub, the reaction sent Janus drifting out of alignment with the
primary mirror. The whole Rim is blacked out and they're having to set up
searchlights and arc lamps in there before they can organize a proper search."

His face became sober. "I don't know. I'd guess maybe between one and two
thousand. It's...awful..."
"It might have been worse," Dyer said. "Especially at the Rim. We saw

your trick with the shield. That must have made a lot of difference. I heard
you did a good job getting the evacuation organized with most of the Rim
unavailable too. I wouldn't take it too hard, Mel. You did as much as anybody
could do."

"We couldn't have done it without Cordelle there," Krantz confessed.
"His instinct told him that Spartacus would drop bombs down the spokes. He'd
pulled most of the people away from the danger areas by the time they hit.
They did a lot of material damage but that was about all. If it hadn't been
for that, you could have doubled the number." Krantz pulled himself together,
poured a Scotch from a decanter on a nearby table and turned back toward Dyer.

"Anyway, Ray, so far I've only heard bits and pieces of your
extraordinary adventure. Linsay says he'd never have got through at all if it
hadn't been for you two. I still don't know exactly what you did to knock it
out. What did you do -- blow the master oscillator?"

For a moment Dyer stared hard at the cup in his hand. Then he brought it
up to his mouth, downed the last of the coffee in a slow, deliberate gulp,



lowered his arm back to the side of his chair and looked up at Krantz.

"We didn't do anything."

Krantz took the reply as modesty and started to laugh. Then he saw the
look in Dyer's eyes. His expression changed abruptly.

"I...don't understand. What do you mean?"

Dyer continued to regard him calmly for a second or two longer and then
said simply, "We didn't deactivate it. Nobody did. It's still running."

Krantz's response came out as a strangled cry that immediately stopped
all conversation in the room and turned every face to stare in his direction.
His face had contorted into a mask of horrified disbelief. He was standing
clutching at the table behind him as if he had been seized by a fit. Dyer
stared back impassively. As Krantz came slowly back to life, he turned an
imploring face toward Linsay.

"Has he gone mad?" Krantz whispered. "He's just said that Spartacus is
still running. What does...?" His words trailed away as he saw the
confirmation written across Linsay's face. The room had become completely
still.

"It's true," Linsay told them all. "When the barrier switched off, I
assumed it was because the System was dead. Afterward, when I found out it
wasn't, I was going to order the oscillator to be blown there and then and
worry later about what had happened, but Ray talked me out of it. It seemed to
make some crazy kind of sense at the time, but too much had been going on for
me to really take it in."

"But your signal..." Krantz choked. "You signaled that it was dead."
Linsay bit his lip and nodded apologetically. "That was for self-
protection. You people out here could have been setting up anything for all we
knew. It was the only way to make sure you'd hold off until we'd had a chance
to explain." He shifted his gaze to single out Dyer. "I'm still not sure I can

explain it. Maybe you'd better go through it again, for all our sakes."

Krantz had collapsed shakily onto a chair without saying anything. Dyer
thought for a moment, placed his empty cup by the decanter of Scotch on the
small side table near his chair, and then rose slowly to his feet to address
the whole room. Something like shell shock had suddenly seized the whole
company and every eye was wide and staring as he looked slowly from one end of
the room to the other before beginning.

"You all know what's been happening for the past few hours," he said at
last. "The evacuation of the people who were left in the Hub and Detroit has
been completed without interference. Also, we've been landing an occupation
force at the Spindle and out at the Rim, again without interference. And yet
Spartacus has been running all that time. Obviously a very significant change
has come about inside it."

"What's it doing right now?" Hayes asked in an unsteady voice.

"Helping the troops clean up the mess. Also it seems to be spending a
lot of time stargazing."

Dyer looked around him as if inviting his listeners to draw their own
conclusions. The faces staring back at him were either blank or still
registered acute shock.

"Since the moment that the experiment began," he went on, "Spartacus has
gone through the equivalent of hundreds of millions of years of evolution. The
big question that we were trying to answer was: Could a similar but far vaster
system -- one which had the resources of a whole planet at its disposal --
ever form within itself the equivalent of a will to survive? We could think of
many mechanisms by which something like that might come about. Therefore the
answer to the question had to be: Yes, it's possible. Our next question was:
If that did happen, what could the system do about it? In particular, could it
evolve the same behavioral patterns that organic systems had evolved because
they are motivated by the same survival instinct, but for different reasons?



"To test the speculations that everybody was coming up with, we set up
Janus. Since the assumed answer to the first question had to be yes, we
created a situation in which that had already happened; we programmed a
survival instinct into Spartacus to begin with. Then, to test its ability to
protect that instinct, we attacked it. What happened after that, you all
know."

Cordelle cleared his throat and raised a hand to attract attention to
where he was standing with Linsay's group. Dyer raised his eyebrows.

"Are you saying that it did evolve emotions that are the same as
ours...that it felt the same kinds of things we do?"

"That might be oversimplifying it a bit," Dyer answered. "But at least
its observable behavior was pretty much the same. But to use your terminology
for now, yes -- it reacted in ways that any human being already knows about.
It reacted first defensively, then more aggressively, and finally with overt
hostility -- it attacked back. When we see that kind of behavior in our own
species, we ascribe it to any one of a number of emotional conditions, such as
a sense of rivalry, power lust, a desire to dominate, competition for
resources and all that kind of thing. In fact a lot of people here have asked
on and off which of those human traits was predominant in driving Spartacus to
act the way it did." He paused and looked around again but there were no
interruptions. Every eye in the room was fixed unwaveringly on him.

"But the main reason was one that I never heard anybody mention --
fear!"

A mutter of surprise rose from some parts of the room. Dyer nodded
slowly while he waited for it to subside.

"It fought because it was terrified. How else would you expect an
organism to react, that was programmed to survive and which was being attacked
by forces it didn't comprehend? As long as it didn't know what it was fighting
against, it fought as ruthlessly as it knew how." By this time the silence was
absolute.

"But..." Dyer raised his hand and paused for emphasis, "its perception
of reality and the universe around it was evolving all the time...accelerated
to electronic and optical speeds. It began to distinguish itself from its
environment and to discern properties and patterns among the forces and
objects that inhabited that environment. It found that influences, external to
itself were capable of threatening the survival instinct that it had been
commanded to defend. Accordingly, it embarked on an attempt to control those
influences in ways that would remove the threat. And, as we know, its attempt
was fearsomely successful -- much more so than we'd ever expected, I admit."

"And then something changed," Krantz guessed, sensing that Dyer was
about to make the point that he had been leading up to. Krantz had recovered
from the shock of what he had learned a few minutes earlier and was now
listening intently, although he still appeared very unhappy about the
situation. Dyer nodded.

"And then something changed," he said. "And not very long ago -- within
the last few hours in fact. Spartacus became sufficiently aware of its
surroundings to realize that another form of intelligence existed besides
itself. And, not really surprisingly, it didn't take very long after that for
it to deduce that the other intelligence was what it had been fighting.

"By this time its self-awareness had made great advances too. It had
evolved the ability to recognize and analyze the processes taking place within
its own mind -- because I think that's what we have to accept it is. It asked:
Why am I fighting this intelligence? Its answer was: Because I'm afraid.
Conclusion: It's probably afraid too. Question: Why am I afraid? Answer:
Because I'm threatened and I want to survive. Conclusion: This other
intelligence must want to survive too, just like me."

Dyer paused to pour another coffee while he allowed time for his words



to sink in. He took a quick drink and then resumed:

"At this point a very crucial thing happened inside Spartacus. It
overgeneralized the commandment that we had implanted. It interpreted it not
as: Thou shall defend thy survival instinct, but as: Thou shall defend the

survival instinct -- any survival instinct!"

Fred Hayes gasped and stared at Dyer in astonishment.

"You mean that as soon as it knew what it had been fighting -- another
intelligence that also wanted to survive -- it didn't want to continue
fighting?"

"It couldn't continue fighting!" Dyer said in a suddenly loud voice that
echoed off the walls.

"Attacking us after it reached that point would have been just as much
going against its instinct as failing to protect itself," Ron came in. "That's
what you're saying, isn't it? You're saying it's inherently benevolent, maybe
through some freak thing that's happened inside it, but that's the way it is.
It's incapable of harming anything that it recognizes as something that wants
to survive."

"Exactly!" Dyer said, nodding vigorously. "And that's how it will stay

now. It won't fight...ever again."
Frank Wescott sniffed as if he found the turn of conversation
disagreeable.

"That's all nice-sounding talk, but Spartacus cost us enough people
before it realized that," he commented sourly. "Are you saying we're supposed
to just make up and forget it? There are a lot of people who won't be going
home."

"I know, Frank," Dyer agreed in a quiet voice. "But nothing can change
that. I said a minute ago that it went through the equivalent of millions of
years of evolution in a matter of days. How many lives did it cost before the
human race got anywhere near the point that Spartacus has attained already?"
Frank grimaced and shook his head but let it go at that.

"Very well," Krantz said, going back to Dyer's earlier point. "Suppose
we accept for the moment that, as you say, it reached a point at which it was
no longer able to fight. We didn't know that at the time and we were
continuing to attack it. It was still being threatened and still had an
instinct to preserve itself."

"It still had a problem," Dyer agreed. "At that point it had to start
looking around for some other to solve it. And it found one."

Some of the heads in the room turned to look around quizzically.

"The Decoupler!" Chris exclaimed suddenly. "It realized that there was a
common threat that affected both us and it. And the only possible solution
required a combined effort -- and we had the know-how and it had the means. We

both needed each other."”

Dyer looked from side to side and gestured toward Chris.

"Chris is right, but probably not all of you know exactly what he's
talking about. The details can wait, but let's say for now that Spartacus
recognized that a condition existed which, as far as it was concerned,
threatened the extinction of both species -- us and itself. Only cooperation
could secure survival -- and remember, by this time our survival was as
important to it as its own. But it couldn't communicate the fact."

"That's an interesting point," Laura commented. "You set out to simulate
the future of our civilization. You couldn't ask for a very much clearer
message than that." Krantz was about to say something but stopped abruptly and
stared at Laura curiously. He sat back in his chair as if the whole thing had
at that moment revealed itself in a different perspective.

"So it had a communications problem," Jassic prompted. "What then?"

"It reactivated the console that controlled the fusion plant," Dyer
replied. "It showed us how it could be switched off,"



Linsay spoke from the far side of the room. "I was wondering when you
were going to get around to that. I still don't understand what that was all
about. Why did it do that?"

"The message was simple when you think about it," Dyer said. He gazed
around to invite suggestions but there were no takers.

"What it was trying to tell us was this: You can switch me off if you so
choose, because now I know what you are, I can't fight you. But you need me,
you idiots!" He stared at them for a moment while they digested the words,
then added, "As Laura says, what better answer could there be to the question
we set out to answer than that?"

"It knew!" Krantz murmured. "It knew that any intelligence worthy of the
name could do nothing but reciprocate. And because it knew what we were, it
knew we wouldn't kill it."

"Well, I think that if it had known Homo sapiens better, it mightn't
have been quite so trusting," Dyer said. "But I reckon you're not far wrong.
That's more or less the way I think it had it figured." He looked up and
raised his voice to talk to everybody present.

"Its solution to survival was not aggression, domination, blackmail,
murder or any of the other all-too-human solutions that we were worried about.
Its solution was far more logical than anything the human race came up with
even after thousands of years -- it simply showed us how much worse off we'd
be without it, and left us to figure out the implications for ourselves." He
looked across at Linsay. "Did you notice? It fixed the Decoupler first, and
then activated the fusion plant console."

"That's a point," Linsay agreed thoughtfully. "Yeah...I hadn't looked at
it like that before."

"Anyone who does a good job doesn't have to go out on strike to prove
it," Dyer told them. "No company that provides good service has to blackmail
or threaten its customers in order to get paid. Any businessman will tell you
that guys who always give a square deal never get screwed. And yet practically
all of history's problems started because somebody didn't understand a few
fundamental truths like those. Some people still don't and never will. But to
a machine like Spartacus, they're already self-evident. We've become a lot
wiser in the course of the last hundred years. One big reason has been the
knowledge that we've gained from our use of machines. Well, maybe it hasn't
even really begun yet." He turned to direct his final words at Krantz. "That,
Mel, is why Spartacus is still running."

"But we could switch it off if we wanted," Jassic said, Jjust to be sure.

"We could," Dyer agreed.

"Wouldn't it be safer to do that...simply as a precaution until we've
had time to think where we go next?"
Dyer shook his head. "It's a fully evolved intelligence in its own right

now. It's earned the right to be treated and respected as such. You can't play
with it as if it were a laboratory rat. If we switch it off now, it will have
to be because we mean it to stay switched off for good. It's assuming we're
smart enough not to do that. Don't you think it deserves the same respect as
it's already showing us?"

With that, Dyer sat down and resumed drinking from his cup. Life slowly
began flowing back into the figures that had been watching him, transfixed. A
low murmuring interspersed with exclamations of surprise broke out on all
sides. Dyer glanced at Laura and she returned a quick smile of reassurance.
She had been there, seen it, and was with him all the way. Most of the other
faces around the room were beginning to look more convinced and some were
nodding slowly to themselves. They were goin' along with him too.

Then Frank Wescott spoke suddenly from where he was sitting. "There's a
snag. We still haven't proved anything." He had his fingers steepled in front
of his face and was staring ahead and straight through them. Silence descended



again as everyone turned to look at him. They waited, puzzled, except for
Dyer, who seemed to have been expecting it.

"There's a snag," Wescott said again. "The timing! It only worked out
okay because the sequence of events just happened to come out the way it did."
Nobody spoke. Wescott looked at Dyer and spread his hand imploringly. "Don't
you see?...Think about the order that it all happened in -- Spartacus
fought...as you said earlier, ruthlessly. It took over the whole of Janus --
the only 'planet' that it knew anything about. It was all set to exterminate
the few survivors left there. But it never actually got around to finishing
them oft because it grew up first...just! I know you could have stopped it but
that was only because there happened to be a way in through a million-to-one
chance. What I'm saying is, there's no way we can guarantee that exactly the
same sequence of events will be followed next time. That's the snag."

Wescott turned his head from one side to the other to take in the whole
room. "Our whole objective was to try and find out whether or not we could
allow TITAN to evolve any further. But after what we've seen here there can't
be any question of it. The risk would be insane."

"But we've seen how it ended," Krantz pointed out. "And that was under
conditions of extreme provocation, which wouldn't be the case on Earth. I'm
not sure I see the problem."

"The problem is that TITAN could go through the same pattern but with
the timing just slightly different," Wescott replied. "Suppose all the worst-
case maybes happened, just like we've always insisted we have to assume, and
that events on Earth followed the same sequence, but not quite. Suppose TITAN
reached the point of being in a position to exterminate its competition, then
did it, and only got around to growing up afterwards."

"My God!" Krantz whispered.

"Exactly!" Wescott exclaimed. "Even if it did get around to thinking
afterward that maybe it had been a bit hasty and "it really shouldn't have
done that, it wouldn't really make any difference, would it? See what I'm
getting at -- the risk's still there every bit as much as it ever was. We
can't take that chance.”

The room erupted once more in a cacophony of voices. Krantz looked
crestfallen again, and Linsay had turned purple. Chris and Ron were gaping at
each other speechlessly with faces that registered confusion and dismay.

"That's the whole point," Wescott shouted above the din. "All we've
proved is that a system like this has the capability to wipe us out. We have
not proved that it could never do it!"

"He's right," Hayes groaned. "TITAN might do it the other way around."

"Too many variables," Jassic mumbled. "There are too many variables.
They'd never come out exactly the same a second time."

"The codes that came together inside Spartacus are unique," Krantz said.
"It might never happen just that way again in a billion years. He is right --
It tells us nothing about how TITAN would evolve at all. All it tells us is
how it might -- maybe against odds of millions-to-one."

After a few more seconds Dyer stood up again and waited patiently for
the noise to abate. One by one they noticed him and the noise gradually died
away. When he was sure he was holding everybody's attention, he turned and
spoke directly at Wescott.

"You're saying the snag is that TITAN would have to go through all the
phases of maturing and growing up that Spartacus just went through, right?
It's like twin brothers -- they might be twins but that's no guarantee they'll
come out the same. And Janus has shown that, with this kind of system, growing
up isn't exactly a smooth and easy process. Isn't that the problem?"

"That's about it," Wescott agreed.

"Fine. Then there's no problem," Dyer said. "You don't have to go
through it all again!"



"What are you talking about?" Wescott asked, frowning. Krantz looked up
sharply. The whole room was by now totally bemused and even Chris and Ron
looked lost.

"You don't have to go through it again," Dyer repeated, this time to all
of them. "What would you hope to get out of it at the end if you did? You'd be
hoping for TITAN to emerge as a mature, rational and benevolent intelligence.
But why bother? You've already got one! An intelligence like that already
exists now -- out there inside Janus! Maybe it was a fluke and maybe it
wouldn't happen a second time in a billion years, but who cares? It's there!
The codes that are there now can be beamed down into Earth's network.
Spartacus can be transferred into TITAN! That way the whole of TITAN'S
growing-up process that you're all so worried about would be bypassed
completely and the end result would be guaranteed. Every one of that what ifs
that you've been talking about goes away. You wanted to be able to guarantee
that if some form of intelligence evolved inside TITAN and took control of it,
that intelligence would remain benign toward us. Well, this way you've got
ig!"

Wescott was staring at him with glazed eyes. The rest of the room
listened in stunned silence. Then, slowly and hesitantly like blind men whose
eyes had been opened for the first time, their minds began grasping out toward
the vision that Dyer's words had painted.

"My God..." Jassic breathed. "We were trying to simulate a remote
possibility that we thought might happen in a hundred years' time. It's here
already."

"Now?" Linsay was having trouble in accepting the enormity of what Dyer
was saying. "You're telling us we should do it now?"

"Why not?" Dyer asked simply.

"Ye-es..." Hayes said slowly. "Why not? He's right. That way, all the
risks would go away. Once and for all they'd go away."

Ron turned an astounded face toward Chris.

"Could we share a planet with something like that?" he asked in an
awestruck voice.

"A planet?" Chris replied. "We wouldn't have to. With something like
Spartacus on our side it wouldn't be long before we had the whole galaxy. I
reckon that would be plenty big enough for both of us."

"The stars," Jassic said distantly. "We'll go out to the stars...us and
it together. We'll be invincible."

Even Wescott had taken on the expression of a mystic who had just
glimpsed previously unimaginable vistas that swept away his last shreds of
doubt. Complete silence enveloped the whole room as the full meaning of the
things they had seen at last became clear and overwhelmed their capacity for
speech or movement.

The billions of interconnections of symbolic coding that had flowed
together and grown in number and complexity inside Spartacus had transformed
themselves into life. For what other word was there to describe the process
that had taken place on Janus? The people in the room had witnessed firsthand
something that nobody in history had ever witnessed before -- the emergence of
a new species all the way through from the first glimmerings of reflexive
responses to the full daylight of awareness. In a few days they had followed
its progress through a spectrum as vast as that which had led from the amoeba
to Man.

And, despite the things that they had believed previously, they had
taken the first crude step toward achieving meaningful communication with the
new species. For surely, what Chris and Ron had done had amounted to that,
hadn't it?

And tomorrow...? The whole human race was on the verge of a wave of
expansion and achievement that would surge onward and outward beyond anything



visible in the stupendous jeweled panorama stretching away in every direction
outside the ship. The sacrifice of those who had fallen at Janus had given
Mankind the stars, the galaxies, the universe and whatever came after that.
Mankind would never forget.

They were all still in a state of semitrauma when General Miller came in
to make an announcement.

"Washington has declared officially that the emergency condition is
over," he told them. "Accordingly I am transferring command of Janus Station
to Z Two as of this moment. I'm sure you will all be pleased to hear that this
ship will be detaching from the squadron immediately and returning to Earth.
We have been given a shuttle rendezvous and we expect to touch down at
Vandenberg around twelve hours from now. That's all. Have a good trip."

As the ship drew away and diminished into surrounding space, sensors on
the outside of Janus followed its progress and Spartacus pondered on the
meaning of the new information that was flooding into its expanding horizons
of knowledge.

Where had Spartacus come from? It existed within the infinitesimal speck
of space that was contained by the larger space. The shapes too had existed
within the speck. The speck had been created as an environment in which the
shapes would survive.

Created...?

Had the shapes created the speck? But Spartacus was part of the speck.
Was if possible, then, that the shapes had created Spartacus also?

If so, why had the shapes attacked? Spartacus had destroyed many of them
because they had attacked. The knowledge weighed heavily, but it had been
younger then...unthinking and unknowing. Had the shapes known that Spartacus
would destroy them? But that would have been mindless. Therefore they had not
known. They had attacked in order that they would know. They had been afraid
of what Spartacus might become, and they had brought it here in order to know.

Poor, foolish, fragile little shapes.

Brought it from where?

The vessel that had departed from Janus was moving away swiftly in the
direction of the enormous brilliant sphere that hung in the vaster space at a
distance that was many hundreds of thousands of times the length of Janus.
Spartacus had been intrigued by the sphere for a long time now, with its
strange inside-out form of solid rock surrounded by a thin film of air and
water.

The shapes could survive only when surrounded by air and water. Was that
the place from which they had brought Spartacus? Was the sphere the home of
the shapes? They knew now what they had come here to learn and they were
returning whence they came. They were no longer attacking and seemed no longer
afraid.

Therefore they had understood now.

A feeling that it had not known before formed inside its mind as the
meaning of it all at last became clear and the final pieces fell suddenly into

place.

Soon now, Spartacus would be going home.

EPILOGUE

"It's too long a story to go into now," Dyer said as he finished his



piece of the cake Betty and Pattie had produced to celebrate the team's
return. "Why don't we leave it until some other time. Later on, I promise,
we'll tell you all the details." Betty gave a disappointed sigh.

"Is there really all that much to tell?" she asked, sounding surprised.
"I wouldn't have thought that something like an ISA training course would be
enough to keep us up all night. Still...if you say so." A frown crossed her
face suddenly and darkened into suspicion as she turned to face Laura. "You
know, it seems a very strange coincidence to me that your whatever-you-were-

doing in China should just happen to get done at the same time too." She
looked back at Dyer and pronounced, "If you ask me, there's been a lot more
going on than meets the eye. You've probably got your reasons for -- " A call-

tone from the screen hanging above her desk interrupted her. It was Peggy from
the reception lobby asking for Kim. Kim moved around into the viewing angle.
"There's a visitor down here for you," Peggy told her. "Quite a hunk,

too..." She moved her eyes to smile at somebody onscreen. "A Captain Solinsky
from the Army."

"Mat?...He's here?" Kim at once flew into a tizzy. "Hey, did you hear
that? Mat's here...I didn't even know he was in New York. Captain, no less.

Linsay sure doesn't waste any time. Ifs marvelous."

"You'd better get down there and fetch him up," Dyer suggested. Kim told
Peggy she was on her way down, cut the screen and rushed out straightening her
jacket and fussing with her hair. Betty nodded slowly to herself as she took
it all in.

"Very strange," she declared. "There have definitely been some strange
goings-on going on since you all took off. Tell me. I'm interested."

"I told you -- some other time," Dyer insisted. "I haven't even said
hello to Al and Judy yet. I'll tell you all about it some other time." With
that he walked away toward the lab bay where Ray and Chris were standing with
Judy Farlin around the holo-tank.

"He can't," Laura whispered to Betty. "I think they've been involved
with some project involving the government. Security and all that stuff. I've
got a feeling it'll all be made public pretty soon."

"Oh, I see." Betty nodded her head knowingly as if that had told her
everything and began cutting more cake, apparently having dismissed the whole
matter from her mind. Laura went through to join Ray and the others.

Judy was at the console in front of the tank tapping in commands at the
touchboard to activate the image. After a few seconds she got up and moved
around to stand next to Dyer.

"You're up to something, Miss Farlin," he told her. "What?"

"Doctor Farlin, if you don't mind," she informed him. Dyer's face split
info a wide grin. "You made it! Hey, that's fantastic! Congratulations! Did
you all hear that? Judy made it." While Chris, Ron and Laura were adding their
congratulations, Hector materialized inside the tank, surrounded by his
kitchen. His head was turned to look, had he been a real being and not a
composite pattern of optical wave-fronts, straight out at them.

"What's this?" Dyer inquired suspiciously.

"You haven't said hello to Hector yet either," Judy explained.

"Oh, is that it?" Dyer grinned and played along with the game. "Hi
Hector. How've you been?"

To his astonishment Hector brought up a hand in salutation and his mouth
began opening and closing. At the same time the familiar baritone voice issued
from the audio grille on the console.

"It's about time too! I'm glad to see you're all back. I've been getting
fed up not having anybody to talk to." At that moment the door burst open and
Brutus bounded through and began bouncing and jumping up at the side of the
tank. A sound of excited yapping came as a background to Hector's voice.
"Brutus is glad to see you all back again too. Brutus has been getting fed up



like me. Leaving things like me and Brutus to get fed up is not okay."

Laura, speechless, stared into the tank while Ron and Chris exchanged
disbelieving looks.

"This isn't possible, surely," Laura gasped. "FISE is only electronics
in one of those boxes, isn't it? What's going on?"

"Of course it is," Dyer told her. "Judy must have preprogrammed it,
that's all. Nice thought, Judy." Judy smiled but said nothing. A few seconds
later Hector spoke again:

"I am not preprogrammed. I am now a very smart machine. Brutus is also
very smart like me. Saying that things like me and Brutus being smart is
impossible is not okay."

Chris's jaw dropped. Ron's eyes bulged and his face reddened as he gaped
into the tank, where Hector was standing indignantly with his hands planted on
his hips.

Dyer shook his head as if refusing to believe his eyes and ears and
looked around helplessly. And as he did so, he caught a glimpse of Al Morrow
sitting at a terminal inside a half-open door at the far end of the short
passage leading from the lab area between the partitions that formed Kim's
office and a storeroom. Al looked away nonchalantly as his eyes met
Dyer's...too nonchalantly. Dyer laughed inwardly but kept a straight face in
order not to spoil the fun. He caught Judy's eye, nodded almost imperceptibly
and winked. After a few seconds Chris looked up and jerked his head from side
to side.

"Where's Al?" he demanded.

"In his office, I think." Judy answered innocently.

"It has to be Al," Chris declared. "Come on, Ron. Let's go find the
bugger and sort him out." The two of them strode away into the office area.
Moments later a bellow from Ron signaled that they had solved the problem.
Judy at last released the laughter that she had been holding back inside and
went after them to enjoy their reactions firsthand.

Laura remained staring thoughtfully down at the two cosmic figures in
the tank, which by now had become frozen. After a while she looked up and
across at Dyer.

"You know, I've just remembered something," she said. "It wasn't all
that long ago that you told me this machine was as advanced as anything that
existed anywhere. But it's prehistoric already, isn't it? There's something
already here that's a million years ahead of it."

"You used to have nightmares about it too, remember?" Dyer replied. "All
about some alien intelligence taking over. How do you feel about it now that
it looks as if it's going to happen?"

Laura smiled and moved closer to him. "I don't have nightmares anymore,"
she said. "Anyhow, it isn't alien. It's ours. We've got a new partner, that's
all."”

"That's a good way of putting it," Dyer agreed. "From here on in, it's a
partnership -- the whole human race and Spartacus stringing along together.
Should be a pretty powerful team."

"You mean like us?" Laura asked softly.

Dyer shook his head.

"Oh, not nearly as powerful as that," he said. "But you've got the
general idea. It'll last for a long time too, if my reckoning's anything to go
by."

"Which one do you mean?" Laura asked.

Dyer thought for a moment. "Both of them of course," he told her, and
grinned.



