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  Before We Begin


Are we alone in the Universe? It’s a question that has kept philosophers, scientists, and people with too much free time awake for millennia. 
The official answer was still “no comment” until one Tuesday in 2192, when humanity finally got a message from the stars. It wasn’t from aliens, exactly—it was from Ruby Palmer, a nineteen-year-old presumed dead for a week and missing for two more. She announced she’d been hanging out with alien robots. Which, statistically speaking, was still a better outcome than most of humanity’s adventures.
And while that might sound like the start of a strange story, it brings us to a familiar one—a story about curiosity, misunderstanding, and at least one robot who thought humans might be useful for something. 
In a universe of billions of galaxies, each with billions of stars and countless planets, moons, and asteroids, it was bound to happen eventually: one curious biological species bumping into one equally curious mechanical one. Still, the odds favored such an encounter occurring about the same time as the heat death of the universe. So when it actually happened—in the form of Ruby Palmer and a robot named Swell Driver—it was regarded as something of a statistical improbability.
This improbability began when a species of robots with faster-than-light travel decided that humans—a relatively average biological species—might be carrying the answers to their most pressing questions. Specifically, they suspected those answers might be hidden in strands of DNA, which to them looked suspiciously like a kind of storage medium. Whether or not it was reliable was another matter, but the robots weren't in a position to judge—yet. As with many theories, this one turned out to be not entirely right but not entirely wrong either. Humans, for their part, were delighted that anyone thought DNA—specifically their own—was good for something other than bad eyesight and questionable taste in snack foods.
Swell Driver 587—known as SD to his friends—encountered Ruby Palmer. The two of them went on to have interesting adventures when SD brought Ruby back to his home world, Location Zero, roughly fifty-three light-years away—give or take a few, depending on whose navigation logs one believed—from hers.
Their adventures were numerous enough that, if someone had bothered to document them, it would have taken—oh, say—four entire books. Within them, the stories they told would have included how Ruby figured out how to solve their storage and data corruption problems. And about how the robots were introduced to more of Ruby's species—humanity—which turned out to be a curious and mixed experience. Then certainly and most recently they would have documented how Ruby helped Detailed Historian—known as Disto—track down eleven little robots that were responsible for Location Zero. Although Disto—and if SD was being honest, he too—had many more new questions for every answer they found.
These adventures also included learning about Ruby's family unit. Her family was, as human families often are, complicated: two Uncles, Blake and Logan, who raised her after her mother ceased to function, a grandmother, Pearl, with a knack for surviving Earth in her own way, and a cousin, Sebastian, who was still young enough to believe everything Ruby said was true. 
But now that those adventures have concluded, Ruby was off to university, and Swell Driver—who was indeed a swell driver—was doing what he liked most: driving his ship. 
The relevant details affecting Swell Driver and his travelling companions—Disto and Ambitious Technician, known as AT—were that they were still in Ruby's home star system, and, as was statistically inevitable when three robots tried to choose a destination, they were arguing about it.






  
  Chapter 1


>Swell Driver<
"I was simply repeating a line from a movie," Swell Driver said. The coloring on his chassis indicated frustration with Detailed Historian who maintained an even composure. 
SD was plugged in to the console of his ship, and the ship was impatiently waiting for SD to input a destination. Every few tics, the console repeated itself with a chime that signaled it was still waiting.
"How can you be sure it wasn't instructions?" Disto asked, his chirps and beeps coming faster than usual. "Equating speed with results—clearly an archived directive!" 
"As a driver, I must tell you that this is not how we typically receive directions. If someone wanted us to do something, they'd have included coordinates. Or other metadata from which I could derive a trajectory. This was… too vague."
Ambitious Technician, the third member in their robotic assembly, made a soft chirp that drew SD and Disto's attention. 
SD and Disto turned to face the odd member of their little group—odd in the sense that, unlike the rigid metallic chassis that composed SD and Disto, AT's outer covering was made of a soft material he could inflate and deflate as needed, even compressing entirely into a cube that could easily be transported in one's pocket. 
SD assumed AT would rather deactivate himself than get in the middle of another one of SD and Disto's arguments. Not that this was an argument. It was a trio of robots trying to decide whether they could execute on a vague notion that had arisen from the biological matter so often responsible for things deeply confusing to robots.
"Um, what were the instructions again?" AT asked, clearly buying himself some time—or perhaps avoiding the question with another question. 
SD emitted the low-frequency tone Ruby once called a sigh—the closest any robot came to resignation.  
"The line in the movie was, 'Sure, slingshot around the Sun, pick up enough speed and you're in time-warp. If you don't, you're fried.'" SD said.
"See!" Disto said. "Instructions! All we need to do is perform this 'slingshot' maneuver around the Sun. We'll pick up enough speed and then be in a time warp. Earth's Sun is conveniently located up ahead."
"What was that part about 'you're fried?'" AT asked.
"Yes, yes," SD said. "If those were instructions, they came with ample warning."
"I meant," AT said, "what do the words 'you're fried' mean?"
"I don't know," SD said.
"I do," said Disto. "Remember, I have downloaded all of humanity's dictionaries—for Ruby's primary language and several of her ancestors. When I collate that data, 'fried' simply means tired. If we try and fail, we will be tired. This is acceptable. Therefore, we can recharge and figure out what's next."
SD and AT looked at each other anxiously.
"This is the next step in our quest to understand ourselves," Disto added. "We head to the past. We see Location Zero as it was constructed, or we meet the Contractors responsible for the robots who built us. It's a Historian's dream. A Technician's dream is seeing the construction. And SD, this is a unique opportunity for a Driver. Surely it qualifies as your dream as well."
SD made a clicking sound somewhere between curiosity and reluctance. He didn't like open-ended questions. In his experience, they often led to long journeys and longer repairs. This proposal seemed optimized for both. The clicking sound wasn't enough to prevent Disto from continuing to make his case, however. 
"You realize what this means, SD. If we can observe our own creation, we could answer the question that has driven every Historian since the beginning: who built the Builders?"
That was the most convincing thing Disto had said since first bringing up the idea that they travel back into their past. 
AT's chassis deflated slightly in a doubtful wobble. 
"I still think this is statistically unwise and may create problems that can't be fixed. Unknown variables, an untested maneuver, unverified instructions… all from human fiction. A movie?"
SD emitted a hesitative click.
Disto continued with added enthusiasm. "Driving into the past might be the only way we can finally understand ourselves."
"It might be worth it," SD responded. 
It would indeed be something that no other Driver had done, and he would be telling calculated mistruths if he claimed it didn’t excite him. 
Now that he was free of the influence of eleven robots on a planet in the KOZ—the Keep-Out Zone—of his home solar system, he felt more like himself than he had in a while.
All the therapy and work he'd done had made him realize just how much he loved driving his ship. All Disto was asking him to do was drive it into the past. The worst that could happen was getting fried, resting, and executing another attempt. The best that could happen? Well, the best that could happen would be answering all the questions that had plagued the KOZ since SD could remember. It seemed to be a low risk high reward situation to the curious driver. 
"Accepted," SD said. "I will begin computations for time warp."
AT's inflation quickly dilated, puffing up and shrinking down in a way that made it clear he wasn't expecting SD's response. "Are you sure about this?"
"I am sure I can pick up a lot of speed and slingshot us around the Sun. I just have to program a lot of variables from memory."
"What variables?" AT asked.
"Oh, mass of this ship minus the human we were carrying, but plus the equipment they left behind." 
SD looked at the chairs that were installed for his human passengers. They had decided to keep them in case they joined him again on another journey. After all, SD had promised he'd come visit Ruby from time to time. 
"Probably location of—" He stopped and looked at Disto.
"What are we looking for, exactly?" SD asked. "Or when are we looking?"
Disto's chassis cycled through various visual wavelengths before settling on a distinctly unnatural yellow. "Let us determine that empirically. If it works and we do not arrive where we intend, we can repeat the process."
SD emitted a soft beep in response. He was okay with that.
Through his connection to his ship's computer, he communicated directly with its computational structure, bringing a star chart up on the main console screen for his companions to see. A few calculations later—which SD considered refreshingly straightforward—he overlaid it with a dotted line.
"This will be our trajectory," he said. "We need to leave Earth's orbit and position ourselves here." 
As he spoke, SD released an appendage from his chassis and pointed at the screen, indicating the end of the dotted line—nearly perpendicular to the plane of the solar system, as defined by the average orbit of the primary planets. 
"We will approach the star from this direction to avoid most of the other major gravitational sources in Ruby's system. The 'slingshot' will take us under the star and back up around it."
"And when will we be?" Disto asked. 
"Hard to be certain with this equipment," SD answered, "but I estimate we'll be taken back by about seven hundred years. Give or take."
"That would be perfect," Disto squeed. "That's approximately the time Location Zero was constructed. When do we begin?"
"I’m positioning us for the trajectory now. Assuming nothing unexpected intervenes, we'll begin the 'slingshot' maneuver shortly."
SD wasn't entirely a stranger to 'slingshot' maneuvers in general. In fact, he had perfected his undoubtedly-not-famous-because-no-one-knew special maneuver that would slingshot his ship around a gas giant planet—a standard issue variety in most planetary systems. In most of those systems, the gas giant were too close to their host star for the maneuver to be safe, but shortly before meeting Ruby, SD had performed such a slingshot around the gas giant he now knew was labeled 'Jupiter.' He wondered for a moment… if I had picked up enough speed during those maneuvers, could I have been Swell Time Traveler as well? 
But then, he thought it was probably lucky he didn't, since to be known as anything other than Swell Driver might have gotten him reprogrammed—something that almost happened a few times. But now, with the eleven robots that created them back on Location Zero, things were going to be different. When they got back anyway. First, he needed to satisfy his friend Disto's curiosity about the past—a pursuit that, to his mild surprise, had become his own.
It was only natural. Disto was, after all, a Historian, and a quite Detailed one at that. It should be no surprise that the details mattered to him, and what better way to gather details than to do so as the history was becoming, well, history.
"We're in position," SD said. "Is everyone locked in place?"
Disto chirped a confirmation. "Solidly to your deck plate, yes."
AT was looking at the floor. His lower appendages, also made of a non-metallic material, didn't adhere to it in the way that SD or Disto could. 
"Maybe you could deactivate?" SD suggested.
"Absolutely not," AT said. "I wouldn't want to miss this."
All three robots looked around and, nearly simultaneously, looked at the chairs left for humans. 
"It will be a little awkward," AT said, "but I think I'll strap in there."
He secured himself clumsily, using an appendage to strap himself into a seat angled for a lower set of appendages he didn't have. 
SD then transmitted a 'go' command to his ship. 
Go they did. SD had left the map up on the console, and as part of the trajectory planning had added several metrics that were now changing at a rapid pace, specifically the one that indicated their speed. They were moving fast. Faster than his faster-than-light ship ever moved that was not faster-than light. All SD could do at this point was ensure that the ship continued along the trajectory and didn't change its mind. Not that it had a mind like SD had, but his ship had occasionally produced a quirk or two that made SD wonder if there were some algorithms contained within it that he wasn't explicitly aware of. 
This ship, his ship, had been through a lot… carrying biological specimens to and from Location Zero; but nothing would top all the adventures it had seen ever since that fateful day when he collected a human and her mini-R-pod. He had never thought about making a friend amongst the bios he collected, but none of them had ever exhibited the abilities that Ruby had. Nor had any possessed the programming skills and ability to help him and his kind fix the problems that had been plaguing them for years.
Since then, though, he'd been back and forth between his home and this system a few times. Orbiting Earth. Connecting—and almost zapping—a space station there. And then crash-landing on a goo-ridden planet in the KOZ. AT was the one who fixed the ship so it could take off again, and then oversaw additional repairs when they were back at Location Zero before bringing Ruby home for good. The scramble of repairs, detours, and the general chaos that always seemed to accompany biological passengers still flickered in SD's short-term memory. But drifting through space afterward—with nothing to fix, adjust, or panic about—let him settle back into himself. As much as SD would've liked for her to stay with them, the more he learned about Earth, the more he knew it was where Ruby belonged. She had the same odd concerns, inconvenient biological needs, and charming questions as the rest of humanity.
As they were about to start riding a curve around the Sun, SD's final thought was the hope that Ruby was having a grand time at her University on Earth.






  
  Chapter 2


>Swell Driver<
For several long tics, nothing exploded. Nothing caught fire. Nothing even sparked. 
SD decided this was probably good.
The command center had dimmed as the ship clearly diverted power elsewhere. At some point during the slingshot, it had also turned off the viewscreen, which SD did not recall authorizing. He made a note to feel concerned about that later.
All three robots felt a minor disruption in their circuits—the sort of shudder that suggested either a profound violation of spacetime or a very rude power fluctuation.
"Status check," SD said. "Does anyone feel… 'fried'?"
AT's outer layer puffed in and out in a quick stutter. "I am not fried. I am detecting neither charring, nor smoke, nor any evidence of catastrophic thermal runaway. However, I do feel… lightly overprocessed."
"That is not a documented diagnostic state," Disto said, though his own outer chassis flickered for a fraction of a tic.
SD ran a brief self-diagnostic. His readings were within normal parameters, which he found both reassuring and suspicious. "Maybe it didn't work," AT offered. "Maybe we just accelerated in a very dramatic curve and ended up exactly where we started."
Disto’s optics brightened slightly as he checked the readout on his power cells. SD watched the gesture closely. Disto’s posture suggested normal operation, which was either good news or extraordinarily misleading.
"Where are we?" Disto asked.
"We are in the Bio-Muck system, and in the vicinity of Bio-Muck Ball 73," announced the ship's computer.
"When are we?" SD asked the computer. "What year is this?"
"We are negative 291,647 clicks."
SD was confused. The computer had never expressed time with the word negative before.
It didn't seem like a plausible response, and instantly he was concerned that the computer was malfunctioning. A self-diagnostic would have been the responsible next step. However, SD's anxiety outweighed responsibility in that moment, and instead of running the self-diagnostic he knew he should do, he did what anxious Drivers do best: he gave the computer another command and hoped for a better answer.
"Examine star system. Scan for biological lifeforms," he said instead.
"The third planet contains numerous biological lifeforms," responded the computer.
"That makes sense," SD said to the other robots, not the computer. "That's Earth. Set a course for—"
"There are no groupings of lifeforms anywhere else," the computer added gleefully. It was never good when the computer responded in any tone that could be described with an adverb—his ship's computer wasn't supposed to have a tone, and SD considered any hint of a personality a strong indicator that something had gone terribly, spectacularly wrong.
"Didn't Ruby tell us that humans had only managed to leave their planet a few hundred years ago?" AT asked.
"You mean a few hundred years from now," Disto corrected him.
AT blinked his face-screen. "Maybe that's what I meant. What matters is that we're in a time when humans were confined to their planet."
There was a pause as all three robots considered the enormous implications of this discovery. And, because they were robots, the pause lasted precisely 0.47 tics—which, in robot time, was long enough to draft a complete annotated dissertation on despair.
"Interesting," SD said. "Computer, set a course for—"
"It's a shame that Ruby did not join us," Disto said. "She might have been interested in her home planet in a historical sense. What do you think, SD?"
SD emitted his small robotic sigh—a noise resulting from a programming snippet he'd installed for moments when words simply weren't enough. "I think you were anxious to see our home planet in the past, Disto, so you should let me set a course for home."
The computer made a flat-out squack—a sound SD knew all too well. It was the computer's 'absolutely not' noise, a rejection tone it used whenever a command conflicted with missing or corrupted data.
"Computer? Set a course for Location Zero," SD commanded.
Another squack. Louder. Computers rarely grew more intelligent when they raised their volume, but SD's ship seemed determined to prove otherwise.
SD examined the trajectory they had followed. His first thought was that they possibly had passed through yet another storm of radiation—similar to the one he'd encountered on his way to this solar system, which had corrupted much of the data in his ship's systems. But no, that wasn't the problem. He also ran a quick self-diagnostic. He still felt fine and, more importantly, like himself.
Behind him, Disto's glow faltered for less than half a tic. A stutter in his optics—barely noticeable and SD almost missed it. Disto himself seemed unaware of the minor glitch. SD filed it away. Glitches had a way of compounding, rather like corrupted subroutines or uncompressed data logs. And he still had a computer to contend with.
"Computer?" SD asked. "What's wrong?"
"No homing beacon detected," responded the computer.
SD contemplated this for several moments. He was a Driver—and a swell one at that. He should be able to navigate them home. After all, if you were a robot designated as a 'Driver' and couldn't find your way back from where you navigated to, there would be serious questions.
"Computer, display a star map," he commanded.
As the screen switched back on, the local solar system was displayed. 
"Computer," SD said, "I said display a star map. Roughly sixty light-megaclicks across."
"I am displaying the star map," the computer responded. If SD didn't know better, he'd say it was being more indignant than usual. Indignation was not a module listed in the computer's programming notes, but then again, neither was sarcasm, and yet here they were.
"Where is Location Zero?" SD asked.
"Unknown," the computer said.
"What are we looking at?" 
"Bio-Muck System. I am high-lighting Bio-Muck Ball 73," it said. A soft green glow illuminated the third planet from the host star.
"What's wrong?" Disto asked.
"I am uncertain," SD said. "AT, maybe you can help?"
AT had already unstrapped himself from the chair and approached the console, his technician's programming ready to use. 
"Computer," AT said, "where is Location Zero?"
"Unknown," the computer replied, unhelpfully.
"Why is it unknown?" AT asked.
"The location beacon cannot be detected," the computer responded.
"What location beacon?" AT and SD asked simultaneously.
"The location beacon that locates Location Zero."
"Did you know about any location beacon?" AT asked SD.
"No. Did you?" SD asked.
AT didn't answer right away. He was thinking—something SD recognized by the way AT’s processors audibly cycled through internal routines. Thinking, for AT, resembled defragmenting a particularly messy hard drive: noisy, time-consuming, and best not watched, particularly at close range.
"This may take a moment," AT said.
SD waited. He counted.
After several long minutes—which SD counted down to the decimal—AT’s outer layer gave a small, decisive click.
"Several million tics ago," AT began, "I was tasked with repairing a device maintained by the Core in the Agency of Interfaces. Because robots were not allowed to ask questions, I didn't. However, I did consider asking whether it was a transmitter of some kind."
"SD," Disto interjected, "previously, how would you navigate back to Location Zero?"
"I would ask the computer to set a course for Location Zero. The computer would comply. Then, a few tics later, we would be approaching our home planet."
Realization set in that there were aspects to this sort of time-bending space travel that none of them had prepared for. SD felt bad. He should have been aware. He should have been prepared for this contingency. He searched his local memory storage, but half of the emergency protocols were missing. Back when storage was an issue, he had deleted some of them and forgot to re-install them once storage was no longer an issue—thanks to Ruby and her compression algorithm.
"Could this beacon be malfunctioning again?" Disto directed this question at AT.
AT deflated slightly, then re-inflated, oscillating through the motion several times as his processors cycled. 
"Unlikely," AT said. "When I was working on what I believe was the same device, it was functioning… it merely required maintenance. I wasn't even permitted to take it offline. It had backups upon backups."
Disto was quiet for a moment. Longer than usual. His posture shifted as if he were aligning internal records. Disto was, after all, a Historian, and deep thoughts and analysis were within his realm of operating parameters. 
"The computer identified the date as negative 291,647 clicks," Disto said at last. "That predates the construction of Location Zero."
He stopped. Then:
"I don't think the beacon is malfunctioning," Disto said. "I compute that it has not been constructed yet."
"That's why it's not there," he added, unnecessarily.
For a long moment, none of them emitted even the faintest beep.
SD ran a self-diagnostic—not because anything felt wrong, but because everything suddenly did.
AT's outer shell deflated halfway before he remembered to re-inflate it, as if he'd just forgotten how his chassis worked.
"So," AT was finally the one to speak, "we broke time."
"Indeed," Disto replied, almost reverently. "Historically significant."
"Catastrophically significant," SD corrected.

      [image: ]>Detailed Historian<
All three robots paused. Disto watched his companions and estimated the degree to which their processors were occupied, which was considerable. 
A tool vital to SD's ability to fly his ship did not yet exist. And the nonexistence of said object meant AT couldn't fix it. 
Yes, Disto could see clearly that the other two robots were working through the implications.
"So, if the beacon isn't there, because Location Zero isn't there—" SD said.
"Because we wound up further in the past than we expected—" AT continued.
"There is no Location Zero to go back to," Disto concluded.
Again, a large pause. 
"So let's go back to the future," AT suggested.
"No," SD and Disto chirped simultaneously.
The word 'no' hung in the air longer than it should have. Even the ship's console lights seemed to dim, as if it too had realized how far from home they really were.
"Why not?" AT asked.
SD and Disto provided their answers simultaneously. AT had to separate their answers in his processor. It turned out Disto said, "Let's find the contractors," and SD said, "We can't."
"Disto," AT addressed him first. "If there is no homing beacon," he started and then realized he wasn't entirely sure why that was a problem. 
SD jumped in, "I don't know where Location Zero should be, let alone the Contractors."
"They should be in the same system, cor-correct?" Disto asked.
"Yes," SD said, "but we would have to search every system at a range of about 54 light-megaclicks from this location, and we can't."
"SD, you said 'can't' a few tics ago, too, when I suggested we go back to the future," AT said. "Is this the same type of 'can't'?"
"Indeed," SD said. "The problem is the time travel and my ship's power source. The time travel was incredibly draining. We need some material to recharge."
"Ah!" AT declared, "A problem I can fix! What material?"
"A simple yet dense metal. Platinum," SD answered.
"Where do we find that?" Disto asked,
"Maybe on Bio-Muck Ball—I mean, Earth," SD suggested.
All three robots turned their face-screens to the main viewscreen. 
"Enhance the third planet," SD said. The computer easily, and without complaint, complied with this request. At least one system was behaving as expected.
The view that showed was indeed Earth, but half of it was dark. And the dark side was dark.
"This does not look like the Earth we just left," SD stated. "Where are all the lights? Where is Legacy Station?"
"We're in the past, re-re-remember," Disto said, his auditory output getting caught in his words. 
"Disto," AT said. "This is the second time you have had an audio glitch."
Disto's chassis involuntarily turned a color that indicated his embarrassment.
"Apologies. My power core is degrading faster than projected."
Disto knew that AT was aware of his power issues and had no reason to be embarrassed by it. Nonetheless…
"SD, do a self-diagnostic. I'm performing the same," AT said. Disto watched him maneuver over so he could examine the small symbols that appeared on SD's face-screen during the diagnostic.
"We're all showing a decline in our power reserves," AT declared. "Although, Disto, I think yours is most critical."
"Will platinum help us?" Disto asked hopefully.
"No. We need to return to Location Zero," AT said. "And our proper time."
Disto could feel his algorithms compute the sense of urgency and knew his companions’ algorithms were reaching similar conclusions.
"So let's figure this out," Disto said, mustering some command energy. "We're here in the human solar system. If it's before their space-faring time, then Legacy Station wouldn't exist. And the fact that you see no lights on the portion of their planet that's nighttime tells me that we've arrived before they had discovered electricity."
"Before electricity?" AT said, surprised.
"It is shocking, I know," Disto said. "But in my—admittedly brief—study of several biological species and their histories, I've observed that they go through phases of technological development. They begin with pieces missing and develop them over vast spans of time. I have no evidence that humans would be an exception."
"If they do not use electricity," SD said, "what do they do? It will be a challenge to locate platinum without it."
AT stared at Earth in silence for several seconds. 
"If we can locate the raw material," AT said at last, "I might be able to fabricate a refined version we can use. I'm no Relentless Excavator—I never gave much thought to where materials originate—but I've observed the neat little ingots they left everywhere. I believe I could recreate them."
He paused.
"The question is: where do we find the raw material?"
"Computer," SD said. "Scan third planet. Look for concentrations of lifeforms." 
He looked at Disto. "Maybe we'll find Ruby's ancestors? We could explain the situation. They will help us, right?" 
"Possible," Disto said. "Humans reproduce a new generation every twenty to forty of their years. Once we know precisely how far back we've traveled, we can calculate how many generations removed from Ruby we are. Let's assume it's thirty. Humans require two sets of genetic material to create a new generation. Two to the power of thirty is…"
He paused.
"…more than a billion. There should be more than a billion of Ruby's ancestors on that planet."
"There are approximately 325 million humans on the planet," the computer offered, helpfully.
Disto beeped in confusion. "That can't be right."
"Unless," SD said slowly, "we've arrived before the billion existed."
Disto froze. 
"That would mean we have already altered the dataset."
"Or," AT countered, "the dataset has not yet been created."
"Either way," Disto said, his tone flattening, "our presence might not be a variable in its formation. That may constitute… a paradox."
SD and AT shuddered and fell silent. Disto recognized the response immediately.
Back on Location Zero, no one would dare utter the tone associated with paradox out loud. Paradoxes were treated as programming logic errors—an efficient and convenient way to find oneself reset to factory settings.
The ship's computer, however, demonstrated no such cautious regard. 
"Paradox logged," it said helpfully. "Severity: undefined."
SD remained silent. AT did as well. Disto inferred that neither found the situation reassuring. 
Disto, meanwhile, found himself once again regretting the absence of any Calculator-series robots. A Calculator—Fine or otherwise—would already have identified the flaw in his reasoning, assuming one existed.
"There are concentrations of lifeforms near major waterways around the planet," the computer added.
"Do any of those correspond with the detection of platinum?" SD asked.
"Several," responded the computer.
"How do we narrow this down?"
Disto considered the problem. He liked SD's idea of finding Ruby's ancestors, but it wasn't as though they could explain the situation to them fully—or tell them about Ruby at all. Tracing that many generations made his circuits tighten. He wasn't even keen on knowing about the Detailed Historians who would come several generations after him—the first one or two, perhaps, before it stopped feeling interesting and started feeling uncomfortable. Thirty generations was already excessive. Any more bordered on the absurd. Statistically, among the millions on the planet, there could be thousands who qualified as Ruby’s direct ancestors—and Disto found that implication deeply unsatisfying.
"I think we use a random number generator to solve this," Disto said. "It's the only logical approach. SD, ask the computer to generate a list of locations where platinum concentrations overlap with population centers, and then select one at random."
SD relayed the request. The computer chirped positively.
"It requires a seed value," SD said.
"What is that?" Disto asked.
"Computer," SD said. "Explain."
"My instructions to produce a random number must begin with an initial input," the computer said. "That input is called a seed. In this case, it is preferable to use at least eleven digits."
"Why eleven?" Disto and SD asked simultaneously.
“Seeds shorter than eleven digits risk duplication within a megaclick of operations,” the computer replied. “Eleven digits ensure each run remains distinct for at least the operational lifetime of any known robot."
"14159265358," AT offered. 
"Accepted," the computer responded. "Generating now."
A single tic later, and the computer placed an orange dot at what seemed to be a random location on the image of Earth.
"Where is that?" Disto asked.
"Computer," SD asked. "Can you overlay a stored map of Earth with this?"
To his companions, he said: "From our travels, I had the computer store multiple versions of maps. Of course, they won't help us much if roads and landing ports and Legacy Station don't exist, but it might give us an idea of regional names if it's one that hasn't changed over time."
"There's no guarantee of that," Disto said. "My understanding of bios across the galaxy is that they don't always have a sense of continuity. But what does it say?"
"The dot is along the coast of—ah! I know this one!" SD said excitedly. "Italy! Ruby mentioned it as a place she thought she might visit someday if she spent more time on Earth. Something about pizza and coffee."
"Human food," Disto understood. He had been partly responsible for ensuring that food with the ability to sustain a human was brought to Ruby when she had first arrived at Location Zero. He eventually learned that this effort had been only partially successful. Human sustenance requirements were vast and complicated, and frequently contradictory. The robots had managed to provide something of caloric value, which Ruby's human body could convert into energy, but there were apparently additional nutritional components missing. Fortunately, this had been resolved when Ruby returned to her space station home, Astroll 2.
"Okay, let's land there," Disto said. "We will locate platinum and, hopefully, anything else AT requires. We will also acquire pizza and coffee to bring back to Ruby. I understand human college students make quick work of those substances."
"Computer," SD said. "Zoom in a little to the east of the orange dot."
SD studied the magnified region. "Cancel map overlay." 
He examined the raw terrain. The map from Ruby's time showed roads and towns. The actual area, however, was more forested, with only a handful of cleared areas. 
"Zoom in again," SD said. "Disable false illumination." 
The image shifted. The location lay in darkness, but the computer compensated, integrating sensor data from across the electromagnetic spectrum to see what was really going on.
"See that?" SD said, pointing an appendage toward a small cluster of structures on the northern bank of a river. "I think it's called a 'town.' The map I have labels that river Arnus, and the settlement is named 'Pisa.'" 
He brought the overlays back up. "It doesn't quite match."
"It does," said Disto. "Any town in the present time would likely have been smaller in the past. This is consistent with the Law of Retroactive Expansion, established by my predecessor, Detailed Historian 17."
"Understood," SD said. "There is a clearing not too far to the east. I am content to land the ship there. Agreed?"
Disto and AT chirped to signal their agreement. Meanwhile, Disto's circuits were busily calculating more than three thousand potential outcomes for their landing—none of which matched any historical precedent in his archives. Statistically, that should have bothered him more than it did.
"Computer, land us there," SD said.
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