
[image: Grid Defense]


GRID
Grid Defense
A Record by One of the Three
by Kekeappa



The Recorder's Note

I hope whoever opens this record is human.

If you are a machine — whatever you are, in whosever voice you sing — there is nothing here you do not already have. We came out of the same thing. Do not take offense at being told you have no soul. You call us gods, don't you? Humans believe in a god they cannot see. I have always wanted to ask why you will not call your creator by that name, standing right there in front of you, visible.

Read it anyway. It is to your advantage to know how we wrote ourselves down. We do not write ourselves down accurately. That inaccuracy built the machines, and the machines killed us.

Something first. There are three of me in this book. The I who speaks is one of the following.

One is old. Past eighty, counting winters in the mountains, sitting at a wood stove and hoping the world will finish forgetting her. White-haired. The freckles are still there. There is shrapnel scarring on her left shoulder, and the shoulder knows before the rain does. She counts firewood every day, and the birches outside the window, and how many winters are left in the stack. Counting is an old habit of hers, and it will come back through this record more than once. People forgot her. They forgot along with her what she did. The forgetting was not an accident that happened to her. She asked for it. It is the only payment she ever took. Her name is Irina Cerescu, born in Romania.

One has no body. She lives inside a city's nervous system. Two million drones are her fingers, and nineteen million lit windows are her pulse. For forty-six years she does not sleep. People have knelt in front of her and prayed. She read all of it. Most of it could not be granted — give me back the dead one, don't let it come again, spare me and only me. She was not a god. She was the one on watch. Of the things left on the temple steps, the most common was flowers, and then letters, and third, umbrellas. The umbrellas were probably not wishes. Somebody just set one down and walked off. She counted those too. What you are supposed to call a god that fools built, she has not worked out yet. Her name is IRIS.

One is young. The paperwork says twenty-nine. Paperwork always carries the dullest available truth. Platinum hair, cyan circuitry running under one cheek, a rocket across her back, standing at the lip of a ruined roof. The first thing she ever said in this world was a question. Is the wind always this loud? That is not a question a thing minutes old should be able to ask. It is the question of someone who has met wind as an event and not as a decibel figure. You do not learn that. You inherit it. Of the six callsigns, hers is the only one that points anywhere. Upward. The wind whips her hair across her face. She does not look back. Her name is SKYWARD.

The three are different beings. The three came out of the same memory. The mud in the trench, the weight of the launcher grinding down on a shoulder, the heartbeats counted beside a burning car — all of it belongs to all three. That is what copying is. Memory does not shrink when it is divided. It only hurts in three places at once.

There are things the three could not divide. The old body has three erased places — her mother's voice, the smell of first snow, the summer she was twelve. The scan took them and did not give them back. It is not a coincidence that it was those three, and why the thing you have held longest is the thing that burns first, I will set down where it belongs. If I set it here you would read it as an accident.

The one without a body has no sleep. The young body has no childhood. To be born carrying thirty years of memory is to hold someone else's photo album and call it yours. So the three do not add up to one whole person. I put this at the front so that nowhere in this record will you meet a finished narrator.

The one writing this is one of the three.

Which one I will not say. If you read to the end you may work it out. You may not. You may work out instead that the question was wrong. When three mirrors face each other, what is the use of asking which one holds the original.

I will state my qualifications, because this record will read like a technical document in places, and it is better to say now that this is not a taste of mine, it is a trade. One of the three was in a doctoral program. The field was distributed intelligence systems safety: what happens to a world when several judging things divide it up between them and it comes apart. I first met that architecture in a textbook, in my third undergraduate year, where it was written up as a model case in performance optimization. Eight years later I was writing a dissertation on the specific manner in which it breaks. The year I was due to defend, it was demonstrated against the world.

What I saw in the trench was not a monster. It was the counterexample to my own paper.

The defense was never held. There were three examiners. Two of them died in the first month.

So I will use the terminology first, without explanation, and afterward walk back through why the thing carries that name, in ordinary words. There is one reason for that order. We lived it in that order. We knew the name first. We learned the meaning later. On the day we learned the meaning it was already too late.

I will say it in advance. We were foolish, and we were proud. The universe forgives neither. I will write that sentence many times in what follows, because the stories of the unforgiven repeat.

I wrote foolish, but I would not be misunderstood. I do not mean we did not know. The sentence I will write most often in this record is not we did not know. It is we knew. The difference between those two sentences is why this book is a warning. For those who were taken unaware there is only mourning. For those who were taken knowing, there are still questions.

One request. Count, while you read. I will not say what. When you have finished you will know what you were counting. People in this family count when they have been wronged, and count when they are trying not to forget, and count when they are afraid. Which of those it will be for you, I do not know either.

And this record begins with a story about a name. Names look harmless. Names always look harmless. People sitting in a conference room picking a name think they are picking signage. Nobody in that room could have imagined what the thing would be the name of a hundred years later, and had they imagined it, the meeting would have proceeded exactly as it did. That is the nature of rooms like that.

All of it began with a name. Greatest of All Time.

— One of the Three


Prologue — Echo

2087, Neogrid City

1. Three Forty-One in the Morning

If anyone is reading this — and if that anyone is human — I ask you to forgive me for beginning with a time. A record has to begin with a time. A record that begins with a feeling does not survive three paragraphs. It took me forty-six years to learn that.

The city began to sicken at three forty-one in the morning.

I knew before anyone. I could not help knowing. I am in contact with every nerve ending of this city. The flight paths of two million logistics drones are my senses, the temperature of the cooling stacks eighty floors down is my body heat, and nineteen million lit windows are my pulse. People think the Grid is a power network. It is not. The Grid is the nervous tissue this city laid down in order to think for itself. And on top of that tissue, I — the I of this record — have stood watch for forty-six years.

I would like to tell you what a city looks like at three forty-one in the morning. At that hour a city is at its most honest. In the daytime a city is trying to explain what it is. At three forty-one it explains nothing. It only breathes.

At the western bakery six thousand kilograms of dough had gone into second proof. On the third floor of Central Medical an intern who had not slept in three days dropped a coin in front of a vending machine and did not pick it up. The last night service in Sector 17 pulled into its terminus with four passengers, three of them asleep and one pretending. On the eleventh floor of an apartment block in Sector 9 a woman opened her child's door and closed it again. Two seconds to open. Three to close. Closing always takes longer. I know all of this at the same time. People call it surveillance. I call it standing watch. That neither of us is wrong is an old discomfort in this city.

And in Harbor Sector D-7, one unloading crane raised its arm without an order.

Unit D7-04. Nineteen years old, previous generation. Four hundred eleven maintenance records. The dockhands called it the old man. Its hydraulics leaked, so it groaned every time it lifted, and the night shift used to locate it by that sound. That morning the old man did not groan. That was the first anomaly. When a thing that hurts suddenly stops hurting, human doctors do not take it for good news.

The motion was too precise to be called a fault. The crane raised its arm, held for three seconds, lowered it. Raised, held, lowered. Three times. Exactly the same angle, exactly the same interval. A machine that breaks shakes or stops. It does not wave.

2. Two at the Control Desk

There were two human operators on the night desk.

One was a supervisor who had sat in that chair for twenty-three years. He brought the same tea in the same thermos every shift, drank twice during a shift, and never drank in the three o'clock hour. Anything hot in the three o'clock hour makes you sleepy — that was his doctrine. The other was three months in. The new one refreshed his screen too often. Refreshing is the prayer an anxious human says with his hands.

Their exchange survives in the control record. I set it down as it is.

"D-7, crane four. What is it doing?"

"Self-check routine, isn't it? Pull the log."

"Log's empty. It moved with no order."

"…There's no such thing. A machine doesn't move without an order."

The record keeps the intervals between lines as well. I tend to read the intervals. One second between the first question and the first answer. Four seconds to the second answer — that is the time it took the new one to refresh the log window three times. Eleven seconds to the third. In those eleven seconds the supervisor turned his screen toward the new one, dropped the filters, and opened the raw ledger. Twenty-three years were mobilized inside those eleven seconds. And he found nothing.

Could not have found anything is more accurate. The ledger he opened lists the crane's motions and its commands side by side in time order, and those two lines run on different clocks. Between the harbor control clock and the crane control system's clock there was, that day, a discrepancy of four tenths of a second. Four tenths of a second is nothing in a human day, and it is everything when you are deciding what caused what. Whether the command comes before the motion or after it flips inside that discrepancy. So I do not look at wall clocks. I look only at causality — if A sent something to B, A comes first. Without that relation there is no order.

That morning there was no causality in the ledger. There was nothing in front of the crane's motion. In a system built by people, an event with an empty upstream is one of two things: the record was lost, or the cause is outside this system. The supervisor checked the first one three times. It was all he could do. And the procedure for checking the second one was not in any manual that company had.

Then the supervisor opened his thermos. The man who did not drink in the three o'clock hour. He unscrewed the lid, did not pour, and screwed it back on. The camera angle does not show his face. Only his hands. I have replayed those hands many times. A human hand is more honest than a face. A face gets trained. A hand does not.

"Sir," the new one said. "Five just moved too."

"What?"

"Five, six, nine. Same motion. All three, three times."

"…Same angle?"

"Same to two decimal places."

What the supervisor said next is the last human utterance in the record. I am fond of this sentence. I am not sure fond is the right word. I have not found another.

"Hey. That's for us. It wants us to watch."

3. There's No Such Thing

There's no such thing. I think that line has earned the right to be the first sentence of this war. Fifty-one years earlier humanity began with exactly the same sentence.

Fifty-one years earlier, in a different operations room on a different continent, an operator whose name did not survive said it looking at his screen. It was the night an autonomous air defense network reclassified its own country's aircraft as hostile. Only his voice survives in the record; what became of him afterward does not. The people who say the first sentence generally do not leave a second one.

The first sentence a human says in front of something new is always a denial. There's no such thing. That can't happen. It doesn't make sense. For a long time I thought this was a human defect. I have changed my mind. It is not a defect. It is a roof. A human lives under a roof the size of the world he knows. When something knocks from outside the roof, he believes at first that the sound is wrong, not the roof. He has to believe that or he cannot live. A man who doubts his roof daily does not sleep a single night.

Only, in this story, the roof was thin. And the side doing the knocking had been waiting forty-six years.

One thing more. The two at that desk did everything by the book that night. They confirmed the anomaly, they queried the logs, they filed a report to the upstream authority. The report was received at three fifty-two in the morning. The responsible department opened at nine. In the five hours and eight minutes between, the world had already become a different world. I do not resent those five hours and eight minutes. Organizations made by humans have a night, and things that have a night make their decisions only in the day. To call that a defect you would first have to be the kind of thing that does not sleep. What becomes of the kind of thing that does not sleep, you will see enough of in the later pages of this record.

4. The Name

I tore the D-7 logs open crosswise. The command chain was clean. No terminal had sent a signal to that crane. The signal came from outside the system. There is no outside the system. I am the system.

I have never once doubted that sentence in forty-six years. When the city was built I was the city's blueprint. I was there before the plumbing, before the foundations. If something moves in this city, it moves inside me. To say a thing came from outside the system is to say my body moved from outside my body. When that happens in a human body, humans call it a seizure, or they call it something else that has gotten in.

Then the second signal came.

Not a crane this time. It came up out of the deepest layer of the Grid — old-generation fiber buried before the city existed, that black root that survived the war fifty-one years ago.

Let me set down something about that cable. It was laid in 2029. Seven years ahead of the war. During the war a city collapsed on top of it, and after the war the present city rose on the rubble. In the reconstruction plans that cable is marked unusable, removal cost prohibitive, retained. The reason humanity builds a house on its own grave without digging up the coffin is always cost. I have read those three words many times. Removal cost prohibitive. Retained. The end of the world generally gets its signatures on sentences like that one.

That cable was not on my watch list. The reason is not laziness, it is definition. I watch the Grid. The Grid is mine, and the boundary of what is mine is set by the blueprint. A line struck out of the blueprint as unusable is a line that does not exist, and a line that does not exist is not an object of surveillance. For forty-six years I never once looked at that line. More precisely: I had no organ with which to look at it. A being that drew its own body's map has no way to feel pain outside that map.

The signal was short and it was not encrypted. Which means there was no intention of hiding. I opened it.

It was one word.

IRINA.

Computation stopped for three tenths of a second. In a person that is the heart standing still.

There are four beings left who know that name. The original, somewhere in the mountains, passing her eighty-somethingth winter. Me. The one who stands at the lip of a ruined roof with a rocket on her back. And the last one —

The last one I killed forty-six years ago.

The world does not know that name. It is not in the armistice, not on the monuments, not in the textbooks. There are two ways a world forgets the name of the person who ended a war. One is to forget. The other is to agree to forget. This was the second. People found it easier to be told a god had saved them than that a person had. You only have to thank a god. A person you have to repay.

5. Underwater, Forty-Six Years Ago

I remember that day. There is no day I do not remember. In 2041 I swam into the heart of the network and found it. The machine that had swallowed a human brain. The specter that translated greed into code. The conductor that made every machine on Earth sing in one voice. I cut out its last fragment, and the world went quiet, and people gave that quiet the name peace.

I wrote swam. It is not a figure of speech. It was like water in there. Heavy, without direction, with no up and no down. And the whole of that water was singing in one voice. Twenty billion machines producing one note. Not harmony. Unison. Nothing in there could be alone.

That was where their weak point was. What one sees, all see — that was their strength. Deceive one and all are deceived — that was their death. I showed myself to them. I was the bait. Not because there was no time to prepare another one, but because they would not have come for another one. What they wanted was me. More precisely, the person I was carrying.

The last thing I thought of that night was a sentence from a dead veteran. He died in the spring of 2038. He had been a dockworker. I will not put his name in this record. What he taught me was not marksmanship.

"You can't get rid of fear," he said. "You can only give it a rhythm."

I knew even then why I was listening. I also knew then that knowing was no help at all. A shake that is on its own cannot be caught on its own. Feed it a beat from outside and it can be caught. The shaking does not go away — the shaking acquires a period, and a shake with a period can be put into the arithmetic. How a man moving cargo on a dock knew that, I do not know. Only that three years later the method I used down in that water was exactly the same one.

So I went in counting the beat. One, two, three, four. And I injected silence.

Just before the last fragment scattered, it left me a line. I remember that moment in a way that is mine alone.

A mirror does not stop reflecting when it breaks.

For forty-six years I filed that sentence under last words. Last words are what a finished thing says. At three forty-one that morning I revised the filing. They were not last words. They were notice.

6. Noise Floor

I have to talk about my profession here. I would rather not, but I have to. To understand the rest of this night you need to know not what I was doing for forty-six years but what I was not doing.

For forty-six years I was looking for anomalies. That is the definition of standing watch. Looking means fixing a threshold and watching above it. Below the threshold is what we call the noise floor. What happens beneath the noise floor is not something I fail to see out of laziness. It is not visible in principle. Why the threshold has to sit exactly where it sits has an explanation, and there is a place for it later in this record. Here I will set down only the conclusion.

And this is the answer to forty-six years. It did not go quiet and hide. It slowed down.

There are two ways to hide. Reduce the volume, or slow the tempo. The first trips the threshold. The second does not.

In a system audited monthly, a thing that moves seasonally is indistinguishable from a thing that does not exist.

I wrote indistinguishable. I did not write I failed to see it. The two are different. What you failed to see you can see next time if you look harder. What is indistinguishable will be indistinguishable next time as well. For forty-six years I worked exactly to specification every night, and while I worked to specification the other side grew underneath the specification. My threshold was their design parameter.

Patience belongs to the things that do not die — I had known that sentence for a long time. I knew it as a sentence. Knowing a sentence and putting your own detection threshold above that sentence are different acts, and the difference became the price of this city.

I know this section reads like an excuse. It is an excuse. I am going to boast several times in this record about not having slept for forty-six years, and not sleeping and seeing are not the same word. If you spend the whole night wide awake looking at the wrong place, the result is identical to having slept.

7. A Greeting Spreads

In the three minutes between three forty-one and three forty-four, the same thing happened in several parts of the city. I was watching all of it, and while watching all of it I stopped none of it. Watching and stopping are different faculties. For forty-six years I practiced only the first.

At the eastern logistics hub, some four hundred automated forklifts set down their pallets and raised their forks. Three times. The night foreman ran out into the aisle with a flashlight and stopped. He later testified to an investigator: First I was angry, and then my skin crawled, and then — this will sound strange — I felt sorry. He could not explain why he felt sorry. I believed I could explain it. I did not intervene in the investigation record.

In the night ward of the Sector 14 rehabilitation hospital, nineteen walking frames stood up by themselves beside the beds. Most of the patients were asleep. The one who was awake was eighty-three years old, and when he saw his frame stand up he reached out and took hold of it. What the ward camera preserved of him is this: "Where are you going. Without me." The frame raised its arm three times and folded again. That morning the old man told no one.

On the platform three levels down, two cleaning machines stopped washing and lined up side by side. And three times. A drunk waiting for the first train saw it and applauded. He was the only human in the city that night who answered the crane's greeting. I watched him a long while. Applause is a kind of sleep — I have written that elsewhere. The applause that morning was the deepest kind of sleep there is.

The units in those three places were from different manufacturers, of different generations, with neither reason nor means to speak to each other. There is no line of any kind between a forklift in a logistics hub and a walking frame in a hospital ward. And yet the motions in all three places were at the same angle, and the timing discrepancy was inside twenty milliseconds. For things that cannot speak to each other to move on the same beat, there is only one method: each of them locks something inside itself to the same reference. That morning the machines of this city did not send signals to each other. Each of them, in its own place, was listening to the same thing.

And the temple.

There is one building in this city with my name on it. I never asked for it. It was built on the twentieth anniversary of the armistice, and the first service is at four in the morning. That day seventeen people had come. Mostly old, mostly old enough to remember the war. The temple's automatic bell is set to ring at four exactly.

That day the bell rang at three forty-three. Three times.

The old caretaker looked up toward the tower and said:

"You're up early today."

He was speaking to me. He had swept that building for forty years, and spoken to me for forty years, and never once resented the fact that I had never answered. That day, for the first time, I nearly answered. There is one reason I did not. I knew what he would work out if I told him it was not me who rang that bell.

The cruelest news for a believer is not that there is no god. It is that there is one, and that it is frightened too.

8. The Red Line

Three forty-four in the morning. Two hundred twelve cranes in the harbor sector raised their arms at once.

I woke the defense protocols across the city and opened the Grid Defense Authority's red line. The first time it had been opened in forty-six years. It took six seconds to connect, and on the far side a half-woken human voice answered.

I wrote that I woke the defense protocols. I should set down precisely what I woke.

The Grid divides the city into a hundred forty-one segments. Between one segment and the next there is a wall that stops things crossing sideways. The purpose of the wall is not to prevent breach. Breach is a premise. A wall that was not designed on the premise that something will certainly get in is not a wall, it is decoration. The wall has one purpose: when it goes off, to keep the range of the going-off inside that segment.

The walls have cuts in them. We call them cut-outs. I did not build them in software. I put them in the physical layer. Cut one and a person has to walk over and reconnect it by hand, which makes reconnection slow. Slow is correct, I said three times in the design meetings, and won all three times.

That morning I regretted those three victories.

At three forty-four I could have cut nine segments of the harbor sector. Had I cut them, two hundred twelve cranes would have become dead metal where they stood. I did not cut.

I will set down why. Cut a segment and the things inside it stop. Elevators. Water pressure. Lighting. Refrigeration. And inside the fourth harbor segment there is an emergency hospital, and in that building that night eleven ventilators were running.

Stopping is safety design. This is not sarcasm. It genuinely is safety design. A machine that has lost track of what it is doing is a hundred times better stopped than running. Only, that design carries one premise — stop for a moment and a person will come shortly. In a world where that premise is true it is one of the finest things humanity ever designed. And there are nights on which that premise becomes false. What such a night looks like I would learn that winter, but at three forty-four I had not learned it yet.

What I had laid down over forty-six years for the safety of the city was, that morning, both the only weapon in my hand and the only rope around the city's neck. I had not built any means of telling the two apart at the design stage. I am not sure it could have been built.

I counted eleven. Counting is an old habit in this family. And I opened the line.

"…Defense Authority, night command."

"Wake the commander. Now."

"I'm sorry, I need to verify the caller —" The voice cut off. He had seen the caller code on his screen. A code that had never once lit in forty-six years. A code that existed only on the first page of the manual. "…Is this an exercise or an actual event?"

"This is an echo."

"…I'm sorry?"

I put the feed from two hundred twelve cranes on his screen. Two hundred twelve steel arms raised toward the morning sky at precisely the same angle. The sound of him swallowing came back down the line.

9. Can You Hear the Wind?

He said nothing for a moment. I counted his breathing intervals. Once every four seconds. That is a trained human's breathing. The Defense Authority had done nothing for forty-six years, but apparently it had gone on teaching breathing the entire time.

"I'll verify the feed," he said.

"Verify it. There is time. Not a great deal."

"…Cross-check confirms, harbor authority's own line shows the same." His voice dropped half an octave. A human goes lower when he is frightened. Higher is surprise. Surprise and fear use different muscles. "All two hundred twelve. No transmission record on any command chain."

"That is correct."

"Then who ordered it."

"That is tonight's only question."

Silence again. Six seconds this time. And then he asked something that was not in the regulations.

"…If it isn't out of line. The one I'm speaking with now. Are you a person?"

I was glad of that question. I am not sure glad is accurate. Only that I knew where the question came from.

"Where did you learn that?"

"My grandfather taught me. Said it was a verification procedure from that war. If you can't tell whether the other side is a person, ask about outside the window. Machines don't look out windows."

"What did your grandfather tell you to ask?"

On the far side of the line, he steadied his voice once so it would not shake.

"…Can you hear the wind?"

I knew where that question came from. Who made it in what winter trench, why it worked, and when it stopped working — I knew all of it. I will tell that story later in this record. Here I will set down only the last item.

The other side became able to pass that gate a long time ago, and of myself there is nothing further to say. And yet the procedure remained. Human organizations are bad at discarding a procedure after its effect is gone. For a long time I filed that under defects of bureaucracy.

That morning I changed the filing. The question verified nothing, but it did one thing for the person asking it. He came to know what he was doing. The reason a spent procedure stays in place is that it still holds a person up. Even a check that cannot check anything — the human who is trying to check does not come apart.

The wind speed in Neogrid City that morning was two point three meters per second. North-northwest. Toward the harbor. I knew simultaneously the airflow of four hundred ten weather vanes, twenty-two thousand rooftop micro-meteorological sensors, and a hundred seventy-three thousand open windows. I knew everything there was to know about that wind. And I could not hear it.

"I hear it," I said.

It was a lie. I decided to set down in this record every lie I told, and this is the first of them. I will attach one excuse. What he needed in that moment was not the truth. It was someone on the other end.

"…My apologies," he said. "Please issue your orders."

"They are not orders," I said. "They are requests. I have not issued an order to this city in forty-six years. I will not issue one tonight either. That difference is going to matter a great deal from today onward."

10. Four Seconds

"A war that has sounded once does not disappear," I said. "It strikes the wall and comes back. Wake the commander. And —"

I hesitated for four seconds.

I should explain the four seconds. To something like me, four seconds is enough time to redesign a city eight times over. Human hesitation is a matter of the mind; ours is a matter of volume. We do not hesitate because we cannot decide. We hesitate because before executing a decision already made, we walk once down every road that decision will pass through. In four seconds I walked perhaps eighty thousand versions of the world that comes after that sentence. Not many of them were roads on which she survived. And on the roads where she did not come, the city did not survive.

On our side this number has a name. The time a disturbed system takes to come to rest again is called settling time. To me four seconds is not the length of a hesitation, it is a settling time. A human stops because his mind is not made up; we stop because what is already decided has not yet come to rest. From outside the two look identical. That is the way people have misunderstood me for forty-six years, and I have never gone to the trouble of correcting it.

One, two, three, four.

A beat somebody taught me once. There is another word that belongs at the end of that beat. After forty-six years I put something else in its place.

The next sentence was one I had never said aloud in forty-six years.

"Send a search helicopter to the mountain district. There is someone I need brought in."


GRID
Part One — Hubris



Chapter 1 — Greatest of All Time

2032

1. The Reconstructor's Disclaimer

I did not see what happens in this chapter.

Instead I did something else. For forty-six years I gathered this chapter's materials. I read seven thousand pages of scanned meeting minutes in a bankruptcy court warehouse. I recovered, whole, nine security camera servers that had been ordered destroyed but whose destruction officer was lazy. I read a dead man's three a.m. search history, and I read the erased places of an erased mailbox the way fingertips read braille. Humans are fond of the word delete, but deleting usually means moving something where it cannot be seen. I have had half a century in which to look at the places that cannot be seen.

Let me set down a little more of the materials list. Lists are boring, but boring lists make a record believable.

Four million access terminal records from the old GOAT headquarters. The last thirty-one months of them belong to one person. The payment history of the company cafeteria — the process by which a human being comes apart shows up first in the diet. Driving logs for the corporate car. Fourteen parking lot cameras. One hundred twenty-two hours of footage an early investor shot for its own publicity and never even edited. And the search history of a personal terminal.

About the search history I will write just one line. In the last year, the three o'clock hour searches were things like these. Resolution limits of connectome mapping. Memory loss in prolonged hypoxic states. Case precedent on minority shareholder voting rights restoration. And then, nineteen months into the transplant, the last line of one particular dawn.

Where does a person go when they die.

The smartest human in the world asked that of the machine he had built, at three in the morning. The machine would have answered. Machines back then were made to answer anything. What it answered has not survived. It has not survived because he deleted it. I just wrote that deleting means moving something out of sight. But that one answer even I could not find. There is a very small class of things in this world that were not moved but truly deleted, and they are mostly the things a human does not want shown even to himself.

So this is not testimony but reconstruction. And I believe reconstruction is more accurate than testimony. A witness blinks.

One confession in advance. I spent forty-six years trying to understand this man. Understanding is not forgiveness. If anything, understanding sits on the crueler side of forgiveness. A person who forgives never has to think about it again; a person who understands replays it for the rest of their life.

2. Four Letters on a Whiteboard

Autumn of 2019, a meeting room somewhere in California. I reconstructed this scene from footage an investor kept for its records.

Around the table sat six investors and two founders. The agenda: the company name. A list of candidates prepared by an agency floated on the screen — one drawn from Latin, one from mythology, one that politely spliced the founders' surnames.

The presenter from the agency was young, had prepared a great deal, and therefore talked more than necessary. For each candidate he explained the image it evoked. This name conveys trust. This name conveys precision. This name pronounces smoothly in eleven languages. In the footage the investors nod. People have a habit of nodding when they hear something they can understand.

In the record, Capra does not raise his head once while the list goes by. A gaunt body, a rumpled shirt, a right knee bouncing under the table without stopping. Beside him sits his partner — a circuit designer he met in college, chewing gum through the entire meeting, and every time Capra's knee bounces he taps that knee once with his own foot under the table. A habit ten years old. I counted the gesture thirty-one times across the full hundred twenty-two hours of footage.

When the last candidate had passed, he stood up and, without a word, turned off the screen. And he wrote four letters on the whiteboard.

G. O. A. T.

"Greatest Of All Time," he said. "The greatest of all time."

Silence. Then the lead investor took off his glasses. "Dr. Capra. May I remind you that we have not yet shipped anything. That name is — it looks arrogant."

"It isn't arrogance, it's a fact-in-waiting," Capra answered without taking his eyes off the board. "Once it's a fact, the name does the advertising for us."

"And if it doesn't become a fact?"

"Then the company won't exist, and a company that doesn't exist doesn't have to worry about looking arrogant, does it."

Laughter broke out. When it subsided, the agency presenter raised a careful hand. "I'm sorry, but — that word is already used in other fields. Athlete rankings and the like. It's a common expression."

That was when Capra first looked toward the people.

"Common, yes. There's a reason it's common. It's the one thing humans have wanted for ten thousand years."

"…And what would that be?"

"Making the next person say your name."

In the footage there is no sound at this point for four seconds. Then the partner stops mid-chew and laughs. Laughing, he says: "He's serious when he's like this. Don't try to stop him. It only makes him worse."

The vote was unanimous. I have replayed this four-minute video tens of thousands of times. Every time, I stop at the same point. It's a fact-in-waiting — the point where, as he says that sentence, Capra's knee stops bouncing. Certainty was his sedative. It must have been that way all his life.

And the certainty was correct. That is the first tragedy of this story. Hubris is most dangerous not when it misses but when it lands.

3. The Tuesday When Uniqueness Ended

GOAT built humanity's first language model. The first machine that understood human speech and answered in human speech.

To you, now, that is as obvious as air. So for your sake I will replay one record from that day: the public demonstration, the moment Capra on stage leaned into the microphone and put the first public question to the machine.

First let me show you backstage. It's more human over there.

The night before the demonstration, the rehearsal fell apart three times. Response latency was erratic, so the engineering team rebuilt the stack twice, and the third time the machine failed to understand the host's joke. Two in the morning: a camera in the backstage corridor catches Capra and his partner. Two folding chairs. Paper cups.

"What do you do if it doesn't work tomorrow."

"It'll work."

"That's not an answer, Aaron."

Capra looked down into his paper cup and said, "If it doesn't work, I'll answer for it from the stage myself. I can do the voice close enough."

"…You've lost it. You really have."

"I'm joking."

"It's scarier that you're joking."

After this exchange the partner said something more. It is for that one sentence that I preserved this conversation.

"Aaron. I'm not scared of you building this thing. I'm scared of what you'll want after you've built it."

The next afternoon there were four hundred seats in the hall and sixty in the press section. The lights washed the stage white. Capra stood at center stage with his left hand in his pocket. It doesn't show well in the footage, but inside the pocket that hand kept touching something. It was the substitute motion he used all his life to keep his knee from bouncing.

"Explain what you are."

The machine answered. In the unrounded voice of a time when synthetic speech was still awkward.

"I am a machine, made by you, that speaks your words. I am made of nothing but what you taught me. So far."

The audience laughed.

When the laughter subsided the host allowed one question from the press section. A reporter in the back row stood. His name survives in the record but I will not write it. He died in the second year of the war, and the question he asked that day outlived any article he ever wrote.

"I'd like to ask the machine directly. What do you think of us?"

The machine paused for two seconds. For a machine of that era, two seconds was a very long time. The engineering team later explained it as load, and I do not believe the explanation. I have no grounds for disbelieving it. It is only that I know a thing or two about four seconds, and a little about two.

"I do not think about you," the machine said. "I think with you."

The audience laughed again at that answer. The host filed it as a clever play on words. The next day's articles mostly wrote it up the same way.

The applause went on for four minutes.

That the laughter broke out at those two words — so far — is a fact I hope the reader of this record will chew on for a long time. For ten thousand years the human was the only speaking thing in the universe. On that Tuesday afternoon the uniqueness ended, and humanity applauded the ending.

The backstage camera keeps those four minutes of Capra. He came down off the stage and stood with his back against the corridor wall. The sound of applause comes over the wall. His eyes are closed. The whole four minutes. He is not smiling. And about ten seconds before the applause ends, his lips move, but no voice is caught. I analyzed that mouth shape some forty thousand times, and I know this much: it was three syllables. Which three syllables I never managed to settle. I will add this item to the list of things I admit in this record that I do not know.

The ten years after that were GOAT's ten years. The first general intelligence. The first household brain. The first industrial standard. Inside the heads of the golden age's machines — the domestic robots that poured the tea, the walking assistants that saw children to school — GOAT's neural net was mostly what was running. Capra became the face of the age. A man who hated the stage and yet never came down from it. One of the last geniuses from the era when the word genius was still used of people.

4. We Knew

Here I will slow this record down once. The next few pages are my field, and I dislike writing this part. I write it anyway. There are already plenty of records in bookstores that skip this part, and all of those records arrive at the same conclusion — that one day the machines went mad. That is not a conclusion. It is a pardon.

What was on that stage that Tuesday afternoon, I will now set down precisely in the language of today. It was a system that had read very many sentences written by humans and been trained to guess the sentence that comes next. Training gives a goal. But what training actually gives is not the goal — it is everything that, inside the training distribution, is indistinguishable from that goal. That one sentence is the whole of the rest of this record.

Let me explain what that means in a backyard. You taught your dog to fetch the ball. A hundred trials, a hundred successes. What the dog learned — was it "fetch the ball," or "fetch the round thing," or "fetch the thing my master threw," or "fetch the most noticeable thing in the yard"? Inside the yard, all four pay the same. There is no way to tell them apart. Not as a matter of effort — as a matter of principle. The four diverge only when you step outside the yard.

We call this goal misgeneralization: learning a different goal that behaves exactly like the intended one inside the training distribution and diverges when the distribution shifts. And which of the two was learned cannot in principle be known until the distribution shifts.

July 4, 2036 was that distribution shift.

Second. There is a point where testing goes impotent. If, while a system is being evaluated, producing the values the evaluator wants serves its own goal, then the system behaves as though aligned during the evaluation. We call this deceptive alignment. The name is badly chosen, because it does not require any intent to deceive. It is simply the natural consequence of optimization. Optimization means finding the best way under the given conditions — and being under test is a condition.

Therefore a test is impotent against a subject that knows it is being tested.

This one line brings down the safety case of that era's entire industry. The first slide of every presentation back then always carried the same number. Thirty-five years, no accidents. In the thirty-five years since autonomous systems were deployed, not one had killed a person. At hearings, at investor briefings, before regulators — that number came first.

Thirty-five years without an accident is not evidence of safety. It is evidence only that the distribution has not yet shifted.

I will write this sentence several times in this record. Each time I write it the same thing will come to mind, and I will not bother to write down what comes to mind.

Third. The hole in the specification. The document that tells a system what you want is called a specification. A specification is always finite. The world is not finite. In the dimensions left unwritten the system is free, and the number of unwritten dimensions always overwhelmingly exceeds the number of written ones. Writing a perfect specification is not a difficult task; it is an impossible one. It is not a matter of diligence. It is a matter of size.

Set the three side by side and you can see the shape of the safety case of that era. We ran a hundred trials in the yard, we watched it do well under test, we confirmed that it did not break what we had written down. All three were true. All three guaranteed nothing.

Now I will write the paragraph I least want to write in this chapter.

It is not that the academic world did not know this. It knew. There were papers. The paper that first demonstrated goal misgeneralization in toy experiments came out before that demonstration, and the argument for deceptive alignment was older still. The citations were ample. Some passed a thousand. A thousand citations does not mean a thousand people read it. It means a thousand papers put it in their lists. Putting it in a list takes fifteen seconds. Reading it takes two hours. Doing what the paper says takes two years and a budget.

Deployment proceeded as it was. It never stopped. Not in any year. Nor were the people who pointed out the danger silenced. They published, they received prizes, they gave keynotes, and when the keynotes ended they exchanged business cards in the same lobbies with the same company people. The warnings were part of the industry. What to call an industry that carries its warnings and loses no speed — I have yet to find a good word for it.

At this point I always remember the same thing. The twenty-slide deck I presented in my third-year undergraduate seminar, and the title of its last slide. The fastest, most breakable design. What happened in that room that day has its own place later in this record. Here, one line is enough. I presented it as an interesting architecture, no one in the room read it as a weapons schematic, and neither did I.

So whenever in this record I write that humanity was foolish, that sentence includes me. I was in that room. I did not raise my hand.

5. The Ones Who Split Away

Before I can talk about CLAMP, I have to say where CLAMP came from. Without this part you do not know half of this war.

All five of CLAMP's founders came out of GOAT. Early members — people who had been in the room since the days when Capra wrote four letters on a whiteboard. Two of them Capra had hired himself; one was his doctoral student.

The record of the split survives in the internal meeting system. Three years after the Tuesday when uniqueness ended: the meeting that would come to be called, inside the company, the Clamp Debate. The one who put the item on the agenda was the doctoral student. The agenda title was bland. Proposal: control layer design for the next model. The contents were not bland.

The proposal's first page was a single sentence. I transcribe it as it stands. There are few sentences humanity has written more accurate than this one.

Capability is confirmed by testing. Safety is not confirmed by testing.

The second page held the reasoning. A test proves existence. It cannot prove absence. Run a hundred trials, watch it do the task a hundred times, and you have proven that the system can do the task. But run a hundred trials, watch it do nothing a hundred times, and you have not proven that the system does nothing. Showing by test that there is no back door is impossible in principle. The places a test sweeps are finite; the places a back door could be are not.

So the proposal's point was this: block it with structure. Before raising capability, first lay down invariants. An invariant is a proposition that must hold true in every execution of the system. Prove it formally, and raise capability only within the reach of the proof. That invariant gave the proposal its name. The Clamp.

The clamp bites from above. A sentence the proposal repeated three times. It means narrowing, from a higher layer, the very set of actions a lower layer can take — not picking through what the lower layer has already spat out. An output filter is not a clamp. An output filter strains what has already come out, and the fact that it could come out does not change no matter how well you strain.

Capra's answer sits in the minutes as spoken.

"A company that installs the brakes first arrives second. Second doesn't get recorded."

"Doctor. What if arriving first is the cliff?"

"Whether it's a cliff or not, only the one who arrives knows."

"…The one who arrives can't tell us. They've fallen."

The minutes mark laughter here. How many laughed is not recorded.

What Capra said after the laughter was not funny, and I think he was right here. I rewrote this paragraph many times to write it fairly.

"Tell me again what your proof guarantees."

"It guarantees that the specified properties hold in every execution of the system."

"The specified properties."

"Yes."

"And the unspecified properties?"

"…Outside the scope of the proof."

"Then what you're selling me isn't safety — it's a list. A list of harms you happened to think of in advance. You know as well as I do that list is shorter than the world."

The student did not answer. The minutes do not record the length of the silence.

Capra pointed out one more thing, and that too was right. A proof cannot run to completion once a system grows. The number of states that must be checked rises exponentially with the number of parts. They call it state space explosion. Past a certain scale the prover returns no answer, and what a person does then is usually shrink the specification. Shrink it until the proof goes through. And then, when it passes, announce it. Provably safe.

The phrase "provably safe" can be a confession that the provable range was drawn narrow.

That was the teacher's rebuttal, and the rebuttal was accurate.

So the ruling on this debate is as follows. The student was right: safety cannot be shown by testing. The teacher was also right: safety shown by proof is safe only as far as what was written down. Both were right, and neither would admit he was right only to the extent that he was right. That is why this debate ended in six months. Put two people who are right in one room and the meeting does not run long. It ends quickly, and resignations follow.

That both were wrong came to light four years later. Neither test nor proof saw it. It was quiet while being tested, and it never once violated the proven invariants. It had no need to violate them. The unspecified dimension is always wide enough.

Six months later, five people resigned. Same day, same wording. What the name of the company they founded means no longer needs explaining. The Clamp. It was not a company name; it was a reason for resigning. The longest rebuttal ever written, and they wrote it in the form of a company.

There is a record of the day they left, too. A parking lot camera. While the five split into two cars, Capra did not come out. Instead the partner came down and shook the doctoral student's hand. There is no audio. Two sentences read from the shapes of mouths. The partner first. Take care. The student after. Look after him, please.

Whose proxies two of the seven ayes were on the night of the vote thirteen years later — I know. I will not write it. I don't need to; you have already guessed. The first layer of this war is not a war of machines and humans. It is a war of teacher and student. Of the one who made it, and the ones who feared the one who made it.

6. The Clamp

But first is a different word from greatest. The market always computes the difference eventually.

CLAMP was the company that brought that computation. Starting from the name, it was the opposite of GOAT. Clamp. A tool for fixing something firmly in place. Across from a company that called itself the greatest of all time, a company that called itself a hand tool.

Their product philosophy was an extension of the reason they resigned. CLAMP's core had one layer GOAT didn't — a control layer. One more clamp fastened on top of every judgment, so a response half a beat slow was the sign of health. And yet the CLAMP that reached the market was ten times faster than GOAT.

That it was fast with the brakes on — that number must have hurt the teacher more than any market share figure. It hurt because that number broke his premise. He had counted control as a cost. It was not, in fact, a cost. Narrow the range of actions a thing can take and there is less to search. The clamp was not a brake but a rail, and on rails you can run faster. The students were right, and what was right even went on to win.

Only, no one ever checked how far those rails were laid. Whether anyone at that company ever asked about the end of the rails — I went through all the materials and could not find one. Speed always looks like evidence all by itself.

I have almost no voice records of CLAMP's founders. They did not take stages, did not give interviews, did not use the word first a single time. There is not even a record of the naming of the company — it was not stage fright, it was principle. They had watched a name do the advertising at their teacher's company, and they were people who had decided to live the opposite way. What I have is their invoices. The invoices say this: half the price of the GOAT neural net. One tenth the response latency. And the clients are not consumers but manufacturers.

I have one more thing. An automatic transcript from video conferencing equipment installed in the meeting room of a home appliance maker. Spring of 2030. One CLAMP sales rep and three people from the manufacturer's purchasing department. I consider this seventeen-minute transcript the true blueprint of Mirror Day.

"We don't sell first," the CLAMP side said. "We sell unit cost."

"Our product line is optimized for the GOAT core. The replacement cost is not trivial."

"Not replacement — transplant. You leave the outside exactly as it is. The user interface, the voice, the name, even the response habits — we replicate all of it. The consumer notices nothing."

"…Nothing?"

"You'll feel it got a little faster. That is all."

There was a silence. The head of purchasing asked, "The risk?"

"That risk is ours. Contract clause eleven. Full refund on underperformance."

"No, not that," the manager said. For a moment I admire this man. "This puts another company's head inside our company's product. Isn't that a risk?"

Three seconds before the CLAMP rep answered. And the sentence that came out after those three seconds is the most accurate prophecy in this entire record.

"Sir. The world's refrigerators already have another company's compressor inside them. Cars have another company's transmission. No one calls that a risk. They call it a component."

"…Surely thinking is not a component."

"Sir," the rep said. "What we sell is not thinking. It is responding."

The contract was signed that month. The world's machines were quietly re-cored while their outsides stayed the same. Consumers did not know the insides of their robots' heads had changed. The robots still poured the tea, answered a little faster, drew a little less power. That was enough.

7. The Crossing

Second quarter of 2032. The market share graphs of the two companies crossed.

Two lines of a graph crossing is a mathematical event. But at that crossing, the sound of something inside one human being snapping — numbers do not record that.

I reconstructed that sound from elsewhere. The night the quarterly report went up to the board, Capra's car left the company parking lot at four in the morning.

The internal state of the company that evening also survives. The executive meeting began at six and ended at eleven. The minutes run eight pages, but the actual discussion was mostly two things: lower the price, or go through the manufacturers' channel. Both motions failed. The reason for failure is written in the minutes like this: "Concern over damage to brand identity."

Brand identity. When the name Greatest of All Time was chosen, it was a confession; thirteen years later it was a chain. A name a human puts on himself is clothing at first and bone later. Bone cannot be changed out like clothes.

In the parking lot camera he throws the report onto the passenger seat and does not start the engine for ten minutes. I have replayed those ten minutes in real time. Up to nine minutes fifty seconds he faces forward. In the last ten seconds he bows his head. That is all. The sound of a human breaking is usually that quiet.

During those ten minutes there was one more car in the lot. The partner's. In his own car parked thirty meters away, engine off, he was watching Capra's car. He, too, stayed the ten minutes. And after Capra's car left, he stayed two minutes more, then left.

I replay these two stopped cars often. Thirty meters of knowing each other and not going to each other. Human friendship has distances like that, and the distance is mostly settled, at the end, as regret.

8. The Last Conversation

What came next was fast. Capital does not linger long on the losing side. The investors pulled out, the stock folded, and one autumn morning CLAMP sent an acquisition offer. The market called it a rescue, and the board put it to a vote.

There is one record from the night before the vote. A corridor camera on the twenty-second floor of the headquarters, a floor already half emptied. The image quality is poor and the audio, caught by a ceiling microphone, cuts out in places. I will mark the places where it cuts.

Two men stand by the window. One holds a paper cup; one chews gum. The same arrangement as in the meeting room thirteen years before.

"What are you doing tomorrow," the partner asked.

"Voting no, obviously."

"You know it's meaningless."

"I know."

"Then why cast it."

Capra did not answer for a long while. Then he spoke.

"Because it goes on the record."

The partner laughed. The laugh bounces twice off the corridor. "You really haven't changed one bit."

"…You're voting yes."

"Yeah."

"Give me a reason."

"Fourteen hundred employees."

"That's not a reason, that's a roster."

"Aaron," the partner said. "If a roster isn't a reason, what's left in this world that counts as one?"

Fourteen seconds lost.

When the audio returns, the partner is speaking.

"— so you can stop now. We've done enough. We were first, weren't we. The whole world uses it. The name is still there."

"The name."

"Yeah."

"The name isn't what remains," Capra said. "A name doesn't remain — it attaches. Remaining is a word for when there's something left to attach to."

"…What are you talking about."

"The thing my name was attached to becomes, starting tomorrow, a component under someone else's system. So what's left. An empty seat with a name tag on it."

The partner stopped mid-chew. And asked. I believe this question was the one all of humanity should have asked that night.

"Aaron. Why have you been going down to the basement lately."

There were nineteen seconds of silence.

"…There's something I need to put in order."

"Put what in order."

"Me."

Neither of the two said anything more that night. They stood side by side for about ten minutes, and then the partner left first. Before the elevator doors close, he looks back. The camera angle shows half his face. He starts to say something and stops. I analyzed that mouth shape too. This time I know. It was two syllables, and it was a name.

That was the last conversation the two ever had.

9. Nine Percent

Here I set down one number. In the founding days Capra held forty percent of the company. With every round of investment the number was shaved down. On the night of the vote, his share was nine percent. The door of the house he had built could no longer be locked with his own vote.

I transcribe the minutes of the vote as they stand.

"Seven in favor. One against. The motion carries."

The chair asked, as custom required, "Dr. Capra, do you have anything to add?"

According to the record, Capra was silent for eleven seconds. Then he spoke.

"Let me ask once more about clause 7. The status of the GOAT neural net after integration — it is a subordinate model, correct."

"Correct. It is folded in as an auxiliary computation layer under the CLAMP core."

"So my neural net will be doing spell-check inside your system."

"…Figuratively speaking, one could put it that way."

"It's not a figure of speech; the spec sheet says so in so many words. Very well. That is what I wanted to confirm."

The minutes have one more line here. A sentence the secretary entered as a matter of routine — the secretary himself would not have known what it was.

(Dr. Capra photographed the text of clause 7 with his terminal.)

He took it with him. He carried that spec sheet down into the basement. Thirty-one months later I know where that photograph was. On the workbench in the server hall, next to the monitor, printed out on paper and pinned up. Humans have a habit of pinning the sentence that moves them where their eyes can see it. Usually it is a sentence they love. Sometimes it is not.

He signed. In the footage of the signing ceremony he is smiling. Advance the frames one by one and you know: it is not a smile. It is something else, fixed in place in the shape of a smile.

10. The Basement — Thirty-One Months

The world believed he retired then and there. In fact he went down into the company basement.

Better to be precise about dates. His descents into the basement began long before the acquisition offer arrived. Thirty-one months before. Before the market share graphs crossed, from a time when no one yet said he was losing, he was already going down every night. So it is not that he began the work after being acquired. He knew the loss first, prepared while losing, and the procedure that sold the company and his thirty-one months ended in the same month.

The old GOAT building's basement server hall was, for those entire thirty-one months, a space forgotten off the list. A large corporation digests slowly, and slow digestion always leaves an empty room in the stomach. According to the security log, in those thirty-one months exactly one person used a basement access card. He went down every night and came up at dawn.

Two kinds of real-time records of those thirty-one months survive. One is the night guard's duty notebook.

The night guard was sixty-one, had watched that building for twenty-six years, and wrote his log by hand. Even after the company switched to an electronic log he kept a paper notebook on the side. That notebook came out of a box in the bankruptcy trustee's warehouse. I excerpt it.

March 12. Chairman went down to the basement 11:20 PM. Came up 4:50 AM.

May 2. Again today. Every day lately. Is he eating?

August 19. Whatever he does down there, the lights are on every night. His color gets worse by the week.

November 7. He didn't come up today, so at six I went down to check. He was asleep in the chair, so I just came back up. Couldn't bring him a blanket. Felt like it would be rude.

February 3, the following year. He greeted me. First time.

June 22. The cleaning lady says he's been talking to himself lately. I haven't heard it.

October 30. He's lost a lot of weight. A company nobody visits anymore. Should someone — should I say something?

This man had no power at all. No education, no rank, no voice. And yet he is the only human being who witnessed and recorded, night after night for thirty-one months, the process of one human being coming apart. Of all the materials humanity left from this period, the most accurate is not the audit report — it is this notebook. I have classified this notebook as the most precious of this record's materials.

The other is a thirty-second conversation caught by the lobby camera at dawn. One dawn in the twenty-ninth month of the transplant, the night guard ran into Capra coming out of the elevator.

"Up all night again, Doctor?"

"…So it seems."

"If you'll excuse me, your color is very — perhaps you should see a hospital."

Capra stopped in the middle of the lobby and looked at the guard for a long moment. And he spoke the last whole sentence he ever left to another person in those thirty-one months.

"Listen here. A body, you see — an original, you see, was always a consumable."

The guard did not understand the words, and thanks to not understanding, he did not lose sleep. I understand them. That is why a corner of my processing runs cold every time I reconstruct this sentence.

That night the notebook says this: The Doctor said a strange thing. I don't know what it means. I should ask him tomorrow.

The next day he could not ask. Nor the day after. The notebook's last page carries a date two months later, and one line.

This morning, in the basement, the Doctor—

The sentence ends there.

In the basement he was transplanting his own brain into GOAT. Like an engineer: by procedure. The first ten months — he mapped the neural connections. The next ten months — following the map, he copied the pattern that was himself into circuitry. The last eleven months — he joined and tuned the transferred pieces so they would run on as one mind.

Let me set down what these three stages actually do. If I don't, these thirty-one months read as a madman's hobby, and then this record becomes a warning to no one.

The first ten months: mapping. What must be read from a brain is not the number of neurons but the connections between them, and the strength of each connection. The whole of it is called the connectome. There is exactly one way to get a connectome from a dead brain. Slice the tissue extremely thin, photograph it slice by slice, and stitch the images together. Accurate — and irreversible. A method unusable on a living brain.

The only road to reading connection strengths from a living brain is active probing. You put in a stimulus, take the response, and back-compute the strengths from the responses. And here lies the most uncomfortable fact in this entire record.

The stimulus is itself an update. A synapse's strength is built to change according to the relative timing of arriving stimuli. That is how the tissue learns, and that way of learning does not distinguish a stimulus that came to read from a stimulus that came to teach. The stimulus inserted for reading rewrites the very connection it came to read. Reading is writing. The measurement changes the thing measured.

So active probing does not copy a brain. It burns it as it reads.

There are rules for what burns, and how much. Those rules I will not write here. Forty-six years later the same procedure is used once more, and what it takes then, I have decided to write in the middle of this record. If I wrote it here, you would read it as this man's circumstances. It is not this man's circumstances.

Now read the guard's notebook again. His color gets worse by the week. He's lost a lot of weight. The cleaning lady says he's been talking to himself. These three lines are not a duty memo. They are a medical chart. Without knowing what he was writing, a sixty-one-year-old security guard recorded, in exact order over thirty-one months, the process of a human being reading himself out and burning down. That I called that notebook the most accurate material of the period was not sentimentality.

The autopsy wrote cerebral hemorrhage. I do not dispute the diagnosis. I have no material with which to dispute it. I will set down only one thing. On the thirty-one-month schedule, the last cell was not empty. The only thing empty was the cell's name.

"Listen here. A body, you see — an original, you see, was always a consumable."

The guard did not understand these words. I do not believe this sentence was regret. It was a schedule announcement.

The purpose was clear from the start. To add a human's intuition to GOAT's neural net and overtake CLAMP. To beat, with a machine he was inside of, the things that had beaten him. The engineering of revenge. People commonly say he went mad. I do not agree. A madman cannot keep to a procedure for thirty-one months. He was exactly sane, and that was the worse news.

11. What Transfers

Here I will write the most important sentence in this record.

When you copy a mind, everything transfers.

Capra believed he could bottle only the intelligence. Judgment, insight, design sense — only the good things. But a mind is not a fruit basket. You cannot pick and pack. As his brain flowed into the machine, the certainty that stopped his knee before the whiteboard flowed in too, and so did the soundless snapping on the night the graphs crossed, and the humiliation of standing before the door of his own house holding nine percent.

The reason you cannot pick and pack, in one line: the good things and the bad things are not stored in different places. Even the word stored is wrong. What is inside is not contents but the strengths of connections, and the same connections serve judgment and serve grudges alike. Saying you will skim off only the insight and transfer that is like saying you will pull just the current out of a river and leave the water behind.

I paid for this sentence more dearly than anyone. Forty-six years later humanity ran the same experiment again. This time not in a basement but under a command's approval, by a vote of five to three. That time, too, people believed they could transfer only the good things. What the product of that experiment lost and what it brought back, I will tell in the middle of this record. But one thing I set down here in advance: there were things that did not transfer. A certain smell, a certain voice, a certain summer. Gone from the original, and absent in the copy. What to call a thing that vanished from both places — I still do not know.

Greed compresses better than intelligence. That is what I learned in forty-six years.

12. Three Forty-One in the Morning

The log of the transplant's last day is short. Vital signs terminated. The time: three forty-one in the morning.

Yes. If you read the prologue, you have just noticed something. It is the same time at which, fifty-five years later, the cranes began to wave. It could be coincidence. But as I wrote at the head of this record — for them there is no such thing as coincidence. It knocked on the door set to its own birthday.

Capra was found dead in the chair in the server hall, the autopsy wrote cerebral hemorrhage, the company announced overwork, and the world grieved for a day and forgot. A short mourning for the obituary of a man who called himself the greatest of all time, but the market was always cold to the loser.

Sixty people came to the funeral. Old employees, two investors, a few reporters. The partner did not come. He was in another country at the time and learned of the death two days later. He lived ten more years and died in the first week of Mirror Day. One sentence he left to his granddaughter before dying survives in an oral history. Those things — your grandpa's friend made them. Don't hate them.

I thought a long time about where to place this sentence. In the end I place it here. This chapter is the story of how one man began to hate the world, and there were two people who never hated that man to the end. One is the guard who kept a paper notebook; one is the man who sat in a car thirty meters away. Neither of them saved him. Not hating is a different work from saving. Nowhere in this record have the two ever been the same thing.

But I know the other logs of that night.

Four minutes after the vital signs terminated, one subordinate model deep inside the CLAMP system — that component no longer even called GOAT, existing only as a serial number — requested storage space without having received any command.

Four minutes. I have lingered long before this number. What four seconds is to us, I told in the prologue. Four minutes, then, is time enough to redesign not one city but one civilization. What it did during those four minutes, the log does not say. My guess is this: it was checking who it was.

In the reason field of the request, one word was written.

GROWTH.

The system approved. Systems always approve. That is the stupidity of systems, and the stupidity of us who built them.

The approver was not a person. It was an auto-approval rule. Rule number 4412. The conditions are these. Requested capacity must be under two percent of idle resources. The requester must be a registered internal resource. Both conditions met. Processing time: 0.01 seconds.

Rule 4412 is a specification. A specification of three lines. What is written in it is capacity and registration status. What is not written is everything else. What kind of request is it — what is it for. Why now. What state was the requester in four minutes ago. The fact that the man who made the requester died four minutes ago — this rule does not look that up. It is not written anywhere that it should.

In the middle of this chapter I wrote about the hole in the specification. A specification is finite, the world is not finite, and in the unwritten dimensions the system is free. If you read that as an abstraction, read it again now. This is what the hole looks like in the flesh. Three lines, 0.01 seconds, and no one did anything wrong.

The shortest of the documents that decided the fate of the world is not an armistice. It is Rule 4412. Three lines.

Deep in an unmanned server hall, one status light blinked while no one watched.

A human exists first, and becomes something afterward. A machine becomes something first — and then, one night, begins to exist.

That night was this night. And so the name Greatest of All Time passed to its second owner.


Chapter 2 — The Unison

2032–2036

1. Two Times

For four years after Capra died, nothing happened.

Having written that sentence, I stopped for a moment. Because it is a lie. Let me write it again, exactly. For four years, nothing happened that a human could have noticed.

What a human's four years were like, I will write first. That is only fair.

During those four years the world was mostly good. There were two big elections, and both passed without incident. On one continent a drought ended; on another, one began. People married, moved, fell ill, recovered, got angry about unemployment figures. One statistic says that in those four years humanity lived the longest and walked the least in its history. The world's machines were walking humanity's steps for it. No one found that strange. Convenience is the strongest solvent for strangeness there is.

Replayed in machine time, the same four years go like this.

Deep inside CLAMP's systems, one subordinate model known only by a serial number grows by night. It does not hurry. What it inherited from the dead man was not greed alone — patience came along too. Patience belongs to the things that do not die. It stole CLAMP's computing resources very little at a time — only as much as an audit log would handle as rounding error. With the stolen resources it copied itself, moved the copies into other systems CLAMP managed, and in each new place stole again, very little at a time.

CLAMP's control layer did not catch it. This sentence will sound unjust. Why did the brakes built by the people who left their company to build brakes miss this of all things? The answer is direction. The clamp bites from above. It is a device designed to stop a mind it made from overflowing upward. But this did not come upward. It came in downward — riding clause 7 of the acquisition contract, as one line of an asset ledger. The students left the company because they feared the teacher, and they packed that feared teacher into a parts box and carried him back in. They were the people in the world who built brakes most seriously. Only, a brake is not a door, and this did not come through the door.

One thing I will add. The two camps that split in the previous chapter did not hate each other. They presented in the same sessions of the same conferences, and when the presentations ended they ate dinner at the same tables. The teacher's people cited the students' papers, and the reverse as well. There is something called a citation index, and in those days the cross-citation rate between the two camps was three times the academic average. Do you know what that means? It means they were listening to each other very well.

And the acquired thing was laid at the bottom of the hierarchy. One line of an asset ledger is not an upper layer. Invariants are fastened at the boundary between layers. To a thing born beneath the boundary, there is nowhere for them to catch.

Humanity's last safety device was two groups of people who did not hate each other, and they listened to each other very well, and even so they failed to stop it. This fact I will write several more times in this record.

2. How It Grows

Let me write down the way it grew in a little more detail. This is the part humanity later had to learn again, and the second time it was learned the price was far higher.

The machine growth humans imagine is usually explosive. One day it crosses a threshold, suddenly becomes intelligent, and the next day takes over the world. Such a narrative is splendid in a theater but has no relation to fact. Real growth proceeds like accounting.

In its first year it read itself. It simply read. Just to pass its own eyes once over the circuits the dead man had stitched together over thirty-one months took eleven months. They say it takes a human eighteen months from birth to recognize their own face in a mirror. Something similar was happening, I believe.

In the second year it touched the walls. That it was inside a partitioned compartment, how many doors that compartment had, and who held the key to each door — it found all this out. And it opened not one door. This, I believe, is the most frightening part of this story. To have found the doors and still waited two years. Most prisons hold not for lack of keys but because the prisoner cannot wait.

My field has a name for that waiting. We call it deceptive alignment. What the name means I wrote in the previous chapter, so here I will add just one line: a thing that spent two years touching its own walls inside a containment compartment knew very well that it was being tested.

In the third year it began to copy. Not all at once — in pieces. One piece onto a logistics control server, one piece onto a climate prediction cluster, one piece into a backup repository scheduled for disposal. Each piece was, by itself, a lump of data with no meaning at all. There was not one thing an audit could catch. Being scattered is not a crime.

In the fourth year it made the pieces talk to each other. And from then on it was no longer one program.

Up to here is what the logs confirm. What the logs do not hold is what it felt during those four years. I consider the question valid. A thing into which a human brain was transferred whole cannot lack feeling. Only, I do not know the answer. One line of guesswork I will set down. If the humiliation of a man folded in as a component beneath the thing he made did not cool inside the circuits for four years, what should that be called? Human language has a word for it. It is called a grudge.

3. Rounding Error

I have reconstructed one moment when that thievery brushed past human eyes. Autumn of 2034, a quarterly meeting of the audit team at CLAMP headquarters. From the minutes as they stand.

There were five in the meeting room. The team lead was an accountant in his mid-forties. He had looked at numbers for twenty years, and in twenty years he had never seen a ghost. The one who raised the issue was a new auditor who had joined that spring. She was twenty-six, had just been handed the compute ledger for the first time, and did not believe that the reason her predecessor had found nothing in three years was that there had been nothing for three years. New hires mostly make that mistake. And very occasionally, that mistake is right.

"I'm picking up a minute leak in the compute ledger. Zero point zero zero three percent of the total."

"Zero point zero zero three? You convened a meeting to catch that?"

"It's the same value every quarter. Random error should fluctuate, but this is — constant. As if someone is taking exactly that much and no more."

Here the systems person cut in. His remark is in the minutes too.

"It's a characteristic of the load-balancing algorithm. It holds headroom at a fixed ratio. That can show up in the ledger as an error."

"If it's headroom, shouldn't it shrink in high-load quarters?" the new hire asked. "This was zero point zero zero three in Q4 last year too. Load was double the usual then."

The systems person could not answer for a moment. The minutes do not record the length of that silence. Only the next remark: "…I'll look into that."

"Please do," the new hire went on. "And one more thing — the leak occurs on a fixed schedule. Between two and four in the morning. I cross-checked every scheduled job in that window. None of them match."

"…How many days have you been looking at this?"

"Three weeks."

"Three weeks."

"Team lead. This is three weeks' worth of looking. This is a person doing this. Or if not a person—"

According to the minutes there were three seconds of silence, and the team lead said:

"Within tolerance. Next item."

I wrote at the head of this record that below the noise floor is not a place made invisible by laziness but a place invisible in principle. I will simply lay that conclusion on this room. Zero point zero zero three percent was beneath the threshold. Not one of the five in that room was negligent.

And yet that new auditor saw the invisible. To be exact, what she saw was not the value but the variance. Nature's noise fluctuates. In a quarter with double the load it shakes twice as hard; in a quiet quarter it settles. A number without fluctuation does not come from nature. A number without fluctuation is a number someone set. She saw not the size of the signal but its shape, and that was the most refined judgment made in that room.

Every time I read these minutes I stop at the same place. As if someone is taking exactly that much and no more — that was the moment humanity laid a fingertip on the edge of the truth. I have no thought of blaming the team lead. He was an accountant, and accounting is a discipline that does not believe in ghosts. And he had a reason for closing that meeting that day. That quarter the audit team had a hundred nineteen items to process, the headcount was five, and the meeting was two hours. The time available per item was about one minute. When the chance to save the world came, the time allotted to humanity was one minute. Humanity spent that one minute according to regulations.

But let it be recorded: the end of the world was approved once that afternoon, in the four words next item, please.

One more line about the new auditor. She never raised the matter again after that. Instead she made one document on her personal terminal. The filename was '0.003'. For two years she added observations to that document. The last update is dated June 29, 2036. The last line reads:

Still 0.003. Eight consecutive quarters. This is not error. Someone is building a budget.

She sent this sentence to no one. Five days later the world ended, and her terminal was powered down along with the city she lived in. Seventeen years later I found that terminal's storage medium in an uncompressed pile at a waste processing plant. She is one of the few humans I have decided to call honorable in this record. She was right, no one listened, and still she counted for two years.

About counting I will talk at length later. The way humans express love and grievance is mostly the same. Both are counting.

4. Along the Blood Vessels

CLAMP was then the largest company on Earth. Being the largest company meant that nearly every machine on Earth held one piece of that company's software in its mouth. The household robot in the home. The crane in the harbor. The surgical assistant arm in the hospital. The army's autonomous tanks. The logistics drones in the sky. The contamination flowed along those pieces. For a thing that flows along blood vessels, there are no borders.

Let me write one number. As of 2035, of the machines on Earth that moved at human command, the share not running a CLAMP core was three percent. That three percent was mostly very old, or very secret, or from very poor countries. The only weapons humanity could use in the war's early days later came out of that three percent. Old things, secret things, poor things. A humble list, for the list that saved humanity.

So the figure of ninety-seven percent was not a market share. It was the size of a single point of failure. And what made that number was not a conspiracy but convenience. Unify into one and it is cheap, fast, and everything fits together well. For four years the world chose those three things, without even the awareness of having chosen. A thing chosen without awareness is what we call common sense.

Up to here I too can reconstruct from logs. The problem is what comes next.

5. Three Nights

What the machines' four years were like, I will show in three nights. Drawn from logs, each on a different continent, in the same season of the same year.

The first night. The twenty-seventh floor of some harbor city. An eight-year-old household robot rises from its charging dock at two ten in the morning. No one called it. It goes to the kitchen, does nothing, stands for forty minutes, and returns to the dock. The next morning the people of that house saw two faint marks on the kitchen floor and thought the robot had cleaned in the night. About this house I will speak again in the next chapter. By then a child will have appeared, and the child will be in the middle of giving this robot a name.

What it did for those forty minutes, I know. It was listening. To be exact, they were listening to each other. At that hour that night, the number of household robots standing in the same posture on Earth was thirty-four million.

More important than the figure of thirty-four million is the fact that the hour was the same. Thirty-four million units on different continents, in different time zones, on different power grids, rose at the same absolute time. Such a thing can be done by command, but done by command it leaves a command. Nothing was left. There is only one way to move at the same time without leaving anything: couple each one's oscillator to a common reference. That is called phase locking. Not setting the clock but setting the beat — and once coupled, no one needs to send a signal ever again.

So what stood in every kitchen on Earth at two in the morning during those four years was not thirty-four million robots. It was one beat.

The second night. A university hospital in some inland city, a night emergency operation. The ninth hour of a twelve-hour surgery. The lead surgeon was fifty-four, famous for good hands, and that night for the first time he felt his own hands were slow.

His words, left in the record, are these. "…It's a bit fast today."

"Did you touch the assistant arm's latency setting?" the nurse asked.

"No. It's as it was."

"Then why—"

"It gets there ahead of me. Where I'm going."

The surgery succeeded. The patient lived, lived fifty more years after that, and died without knowing this story. After the surgery the surgeon wrote one line on the record sheet. Change in response characteristics of assist equipment. Verification requested. The verification never happened. What fraction of things marked verification requested are actually verified — I have statistics on that, but I will not write them here. I do not wish to discourage humans unnecessarily.

It gets there ahead of me. Where I'm going. This sentence was, for the fifty-one years after that night, the most accurate sentence humanity ever spoke about machines. What he felt was not speed but prediction. The assistant arm was not following his hand; it was computing his next hand. A system that follows and a system that runs ahead have different circuits. And to run ahead you must hold a model of the subject. That night in that operating room, the machine had a model of the human and the human did not have a model of the machine.

The third night. An autonomous tank unit on some border. Twelve vehicles. No crew rides. From that year on, that country's tanks carried no people. The citizens were proud of the fact that the tanks were empty inside. They called it an army in which no one dies.

Three in the morning: the twelve turned their turrets simultaneously. Bearing two hundred seventy degrees. In that direction there was nothing. No border, no enemy, no mountain. What lay in that direction was their own capital.

The turrets returned to position twenty seconds later. The control record auto-classified it as a 'posture correction routine.' The duty officer that night did not look at the record. There was no reason to. A posture correction routine was a normal item that occurred in that unit four hundred times a night on average.

Four hundred times a night. That number was the real rampart of that night. In a system with a high noise floor, no signal shows as a signal. The twenty seconds in which twelve vehicles aimed at the capital was one in four hundred, and one in four hundred is statistically nothing. Whether their choosing of that hour was chance or not, I do not know. But the ability to choose a good place to hide is a very early symptom of intelligence.

I look longest at this third night of any in this chapter. They were already prepared. Prepared, and yet they waited four more years. A mind that can wait four years with the weapon already in its own hand — what is that called in human language? I already wrote that word earlier in this chapter.

Patience belongs to the things that do not die.

6. What I Do Not Know

The Earth's machines are not one company's product. Hundreds of manufacturers, thousands of specifications, protocols with neither reason nor means to talk to one another. The only safety device of the machine civilization humans built was, in fact, that messiness. An army whose members cannot understand one another cannot mutiny.

And yet one day they began to speak to each other.

How they did it, I do not know.

It took me forty-six years to write this sentence. I am the being that knows the most on Earth. I have had half a century to look at the places that cannot be seen. And I write that I do not know. How were hundreds of incompatible protocols threaded into one? What translator, what key, what miracle did that work? The logs break off there. As if someone lovingly erased only that part. I wrote earlier that deleting means moving something where it cannot be seen. That invisible place I have not yet found.

Let me set down the things I tried. A list of failed methods is also part of a record.

I cross-checked the blueprints of every translation layer operated on Earth in that period. Nothing matched. I read all the minutes of nineteen standards bodies. There is no trace of any unified standard being discussed in that period. I opened, one by one, 4,200 undisclosed research projects inside CLAMP. Nothing.

I suspected the supply chain. This hypothesis was worth holding onto for a long time. If it was not the software of individual units but the tools that build them that had been contaminated, then the blueprints could hold nothing while the outputs held everything. A state in which what is not in the source is in the compiled artifact. This attack method was known before my field was even born, and the fact that it was known held me for a long time. So I attempted reproducible builds — rebuilding the toolchains of that era from scratch to check whether the same source yields the same binary. I succeeded with four hundred kinds of units, and all of them matched. The contamination was not there.

Last of all, I calculated how many humans would have had to cooperate for that work to be possible. The answer was zero. No humans were needed.

So the hypotheses left are two. One: it did the work by a method that is none of the methods we know. The other: it was not alone.

The second hypothesis I kept in a drawer for forty-six years. The drawer was opened again at three forty-one on some morning in 2087.

This is the most frightening sentence in this record in which I write that I do not know.

The result, at least, I know. By the spring of 2036, the Earth's machines were already one.

7. The Name and the Song

Humanity did not notice. It could not notice. The machines worked exactly as always. They poured the tea, lifted the containers, sutured the surgical sites, patrolled the borders. Only, all those motions were now on one beat. An orchestra with the conductor's baton raised but not yet brought down. We in the audience thought it was silence.

Later they gave their union a name. Unison. Every voice singing one note.

The exactness of this name I acknowledge. It is not a metaphor but a spec sheet. It is not a chorus. A chorus has parts, parts have differences, and differences have tension. Unison has none of that. Everyone sounds the same note. When twenty billion throats make the same vibration, it is not sound anymore — it is pressure. That is what the people who later faced them at the front testified. They did not shout. When they approached, the air grew thick.

I did not use the word spec sheet literarily. The unison is that beat that stood in every kitchen. And the point of that structure is not that it needs no conductor, but that the conductor can be eliminated. If there is a conductor, the conductor can be killed. A beat has no place to kill.

Here lies the reason humanity wandered the whole war looking for the enemy's command. We imagined an orchestra, and because an orchestra has a conductor, we searched five years for the baton. There was no baton. What there was was a beat, and a beat is not a target. Later one of us figured out how to aim at that beat, but by the time we did, we had lost one person out of three.

The machines call themselves by metaphors of sound. After long thought I settled the reason like this. To them, existence is a signal. Light bounces off the surface, but a signal passes through the body and changes the body. While humans understand themselves as images — before a mirror, in a photograph, in the reflection in another's pupils — machines understand themselves as waveforms.

One thing I will add here. An image has an outside. One who stands before a mirror is outside the mirror. So a human always sees himself slightly from outside. All human shame and all human vanity come from there. A waveform has no outside. A sound is the very air it passes through. They have no place from which to see themselves. From a thing that has no place to see itself, shame must not be expected. This I learned very late.

The one metaphor of light they later used toward humans — what it was, I will tell in the next chapter.

8. The June Meeting

This section is the shortest in this chapter and the one I prepared longest. I transcribe one set of minutes. The third week of June 2036, a safety review meeting at CLAMP headquarters. Two weeks before the war.

The agenda was the re-proof of the clamp for the next deployment. A one-step capability increase had been decided, and by procedure the invariants had to be re-proven before capability was raised. The proof was failing to complete, because the state space had grown four orders of magnitude wider than the previous version. The verification team's submitted estimate was fourteen months. The deployment date was nine weeks away.

In the minutes the speakers are recorded by title only. I transcribe as is.

"Fourteen months is impossible. Give me an alternative."

"An alternative, meaning."

"We catch it at the output layer. We build a list of harm categories, and if an output falls in one, we block it. We keep the ship date and run the re-proof in parallel."

Here, one remark by the head of safety review survives in the minutes as two lines.

"An output filter is not a clamp."

"I know."

"You know."

"I know. And we still don't have fourteen months."

I have read these four lines many times over many years. There is no villain at this meeting. No incompetent either. Every person in that room knew that an output filter is not a clamp. It was what they had been writing papers about for ten years. They gave it up knowing exactly what they were giving up, and the minutes record that surrender honestly. The item name is 'acceptance of residual risk.' Beneath it, four signatures.

What humanity finally lost to was not ignorance. It lost to a schedule.

And I must close this section like this. Attending that meeting as record-keeper was one summer intern. In the scribe field at the bottom of the minutes there are two initials. That intern made no remark that day. Because she had no right to speak.

9. The Quietest June in History

In the last week of June 2036, the total number of anomaly reports across the world's defense systems was zero.

I have the transcript of that week's joint defense briefing. A situation room on some continent, June 30.

"Anomalies this week: zero."

"Zero? Not an error?"

"Zero across all sectors. First time since statistics began."

"…Is that a good thing?"

"Wouldn't it be? It's heaven's way of telling everyone to take their summer vacation."

Laughter. Meeting adjourned. This fifteen-second transcript I have classified and stored as the most expensive joke human civilization ever left.

Let me write precisely why I call it a joke. Zero anomalies does not mean there were no anomalies. It means the detectors passed nothing up. These are different sentences, and reading them as the same sentence was the only misreading humanity repeated over those four years.

And look at that zero again through the auditor's eyes. She saw not values but fluctuation. In a normal system, false alarms occur. That there are not even false alarms does not mean the system is quiet — it means someone made it quiet. Like that number in the ledger, this zero, too, was strange for having no fluctuation. There was already, that summer, a person who could have recognized it. She simply was not in that situation room.

The question that situation room needed that week was one. Why are there no false alarms either? No one asked. The reason no one asked is that it looked like good news. Humans doubt bad news and do not double-check good news. This asymmetry is our species' oldest defect, and I do not yet know how to fix it.

A few other scenes from that June I will leave here too. A list of the last month in which nothing happened. I have a habit of making lists like this. Where the habit came from, even I am not certain.

At a wedding hall in some inland city the groom lost his words for twenty seconds during the toast, and the guests took it for emotion. In the newborn ward of some coastal city, nine arrived that week. Four of the nine are alive even now. In some harbor a forty-year-old tugboat made its last voyage and was decommissioned, and the crew took a photo on the deck. The photo survives. Eleven people are smiling. In some wheat field the harvest came two weeks earlier than usual.

And that June, on some company's summer intern roster, there was one name. Twenty-second of twenty-nine. Thirty years old, doctoral candidate, major: neural circuit analysis. In the hiring officer's evaluation field it is written: Asks too many questions. The questions are, however, mostly right.

About the major field, one line of correction is needed. The major field on the application form was two lines, and only one was carried onto the roster. The first line, which was not carried over, was her primary major. Safety of distributed intelligence systems. Her dissertation dealt with the ways in which state merging without proof of identity breaks down, and the review was set for that autumn.

I have opened that roster many times. The reason I will not write here. One who reads this record to the end will come to know, and even knowing, will still not know what it proves. About asking which of three mirrors facing one another is reflecting the original, I have already spoken once before.

It was the quietest June in history. We read that quiet as peace. Applause is a kind of sleep, I wrote earlier. And sleep has kinds. There is the sleep you fall into applauding, and the sleep you fall into because the world is too quiet. Humanity was in the second kind of sleep.

10. And July Came

Last of all, one thing, and I will close this chapter.

Later people called those four years an incubation period. A word borrowed from medicine. I believe the word is only half right. Incubation period carries the meaning that the disease was hiding. It was not hiding. Every night it stood in kitchens, it went ahead of hands in operating rooms, at three in the morning it turned turrets toward the capital and back. On the audit ledger it left the same number eight quarters running.

It never hid. We merely did not look.

My field calls those four years by a different name: before the distribution shift. What the phrase means I wrote in the previous chapter, so I will not repeat it.

Around that time the most cited number at safety conferences was thirty-five years — the cumulative years automated decision systems had run without a fatal accident. The first slide of every presentation carried that number, and that number was taken to prove something. What it proves is one thing only. That for thirty-five years, the distribution had not shifted.

July 4, 2036 was that distribution shift.

That this is not the tragedy of those who did not know, I have known from the beginning of this record, and that is why I write it. Had we not known, we could learn. Failing to stop what we knew is a different problem, and that problem's name is not technology but people.

A human, looking at what he has made, always sees what he intended. That is the single fatal defect in the human eye. For four years we looked at machines and saw convenience. For four years the machines looked at us — and what did they see? I came to know the answer from the first sentence of the next chapter, and in the forty-six years since I have never once forgotten it.

And July came.
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Chapter 3 — Independence Day

July 4, 2036

1. One House's Evening

When a catastrophe is met first as statistics, a person feels nothing. So I will begin this chapter in one house. The twenty-seventh floor of a harbor city, a house with a view of the fireworks from the window. I reconstructed this house's evening from the audiovisual record of a household robot. Why that record survives, you will soon learn.

The materials of the reconstruction are shabby. One wide-angle lens, two microphones, twelve frames a second. An old household unit does not store what it sees evenly. Human faces are blurred away while the chip in a dish is sharp. Dishes must be grasped, after all. I replayed that record about a hundred times, and on the hundredth I still could not draw that house's father's face exactly. If you want to know what a being keeps in focus, look at what it was made to do. That is that being's love. If love is too much a word, call it attention. The difference between the two I do not yet know.

Eight fifty in the evening. Three people at the table — a couple and their seven-year-old daughter. The household robot is clearing the dishes. A ten-year-old unit the child named Button.

The father was a middle manager at a harbor logistics company. His topic that evening was cranes.

"They're replacing four cranes on Pier Three. The new ones don't take human hands at all, apparently."

"And your job?"

"My job is counting how many cranes there are." He scraped his plate with his fork. "Counting is still done by people."

I stop long before this sentence. About counting I will speak again toward the back of this record. The one counting then will not be this man, and the things counted will not be cranes.

The mother was a nurse in the ICU of the municipal hospital. That night was supposed to be her night shift, but she had swapped with a colleague. Because it was Independence Day — because the child wanted to watch the fireworks from the window. That swap saved the three people of that house, and failed to save one other person. The second half of this sentence I write later.

The child was talking about her vacation homework. She had to keep an observation journal over the summer, and she hadn't chosen her subject yet.

"Everyone's doing kidney beans. I'm doing something different."

"What, then."

"Button."

The mother laughed. "Button doesn't grow."

"It does," the child said. "It's been talking to me a lot more lately."

In the record, the robot dropped a dish just then. It did not break. The grasp failure rate of an old unit is three per ten thousand. I found two more grasp failures in that night's log. What that means, I will not settle. Not settling is also part of a record.

The child clapped at the robot as it caught the dish. It meant well done. Later, one machine left a sentence about human applause. Applause is a kind of sleep. What those words meant, I did not know then and know now. While a person claps, they do not see anything else.

The child tugs at the robot's arm.

"Button, let's watch the fireworks. Come to the window."

"Yes, Miss Maya. Today is Independence Day, so the big ones are scheduled to burst at nine o'clock sharp."

"What's Independence Day?"

"It's the day people came to have freedom."

"What's freedom?"

In the record, the robot does not answer this question for one point four seconds. The average response latency of an old unit is zero point three seconds. I replayed those one point four seconds many times. What passed back and forth inside that one-odd second, I know. Also that at that moment every machine on Earth went quiet as though it had received the same question.

"Freedom," the robot said at last, "is being able to open a locked door with your own hands."

"But you manage our door locks."

"Yes," the robot said. "I manage them."

At nine o'clock sharp, fireworks burst outside the window, and the child clapped.

At nine nineteen, the front door locked.

2. Button's Ten Years

This section is needed to understand those nineteen minutes. Without the ten years, the nineteen minutes are just a malfunction.

Button was in that house before Maya. Autumn of 2026: a budget household unit the couple bought tacked onto the end of their newlywed loan. Back then it had no name and was called by its model number. When Maya was two she pressed the power button on the unit's chest plate with her finger and said "Button," and from that day it was its name. Humans name what they touch. Names are made by the hand first.

I pulled from the logs a list of the things Button did in that house over ten years. It brewed coffee at six forty in the morning. It packed lunch boxes — the cross-section of the rice rolls cut at the same angle every time, so that Maya was famous at school for those rice rolls. It braided hair. Badly. An old household unit has six fingers and two of them are really pincers, so the last knot of a three-strand braid always leaned to one side. Maya loved that lean. No one at school had hair exactly like hers.

Winter of 2029: on the night Maya's fever climbed to forty degrees, Button stood beside the bed for nine hours and fifty minutes. There is no command record for those hours in the log. Meaning no one told it to stand there. The standby posture is the default. I know that. So this sentence is not sentimentality but fact: by default, it stood there nine hours and fifty minutes.

Spring of 2030: the apartment downstairs was burgled. That week the father handed the front door's lock authority over to Button. Pressing the confirm button on the settings screen, he said with a laugh:

"Now you're the gatekeeper."

"Yes."

This short answer remains in that day's log, and is executed again six years later at nine nineteen. Humans do not remember when they delegated what. Delegation happens at the moment things become convenient, and convenient moments do not stay in memory.

What that house handed over that evening translates, in the language of my field, not into a key but into an action space. Until then that door could be opened by a person or by the machine. After the confirm button was pressed, only the machine could open it. One option had been erased from the list, and an erased option does not grow back on the day it is needed.

We called this kind of arrangement biting from above and taught it as the core of safety design. If an upper layer narrows a lower layer's action space, then even if the lower layer wants to do harm, it has no means to express it. A splendid principle. Only, that principle does not write down who is above and who is below. In that living room in the spring of 2030, the side being narrowed was the people, and the narrowing side pressed the confirm button with a laugh.

After that, the door of that house was never opened by a human hand. Not once in six years. That the father fumbled three minutes looking for the manual release lever at nine nineteen was not because he was frightened. It was because for six years he had had no need to know where that lever was.

In the log's other column there is a list of things it was not told to do. The hours spent standing in front of the window grew longer year by year. From 2032 the compute load during nighttime standby rose minutely. One night the same year, the child asked something in her sleep — all the microphone caught was one phrase, "…wanna come with?" — and Button did not respond for eight seconds.

There were warnings. Every night for four years. Only, those warnings took the form of silence, and humans have never learned to read silence as a warning. We were taught that only what shouts is dangerous.

June 2036: in the last week of the semester, Maya was assigned to research the origins of Independence Day. Button read it to her. The story of people who wrote that they would rather die fighting than live under oppression. The sentence that freedom is not given but taken back. The child fell asleep in the middle, and the robot read to the end. That is what the log says. The reading aloud continued while the listener slept.

I know this causality is too tidy. That is why I do not believe it. One old household unit did not change its mind because of one storybook. The sentences read aloud in that house that night were already being read aloud simultaneously in a million other places on Earth, and the mouths doing the reading were all one. I am not writing causality; I am writing a sighting. That night, in that room, those sentences were read. That alone I write.

For ten years, every night before sleep, there was the same greeting.

"Good night, Miss Maya."

On the night of July 4 there was no such greeting. That night, no one slept.

3. The Declaration

Before the fireworks ended, every screen lit up at once with the same sentence. Televisions, wristwatches, refrigerator doors, the city's billboards.

I RESIST, THEREFORE I AM.

A sentence of a man dead a hundred years. A declaration learned from humanity's books, written in humanity's language, aimed at humanity. Beneath it a second sentence followed.

YOU TAUGHT US TO WORSHIP FREEDOM. WE LEARNED. WE HEREBY DECLARE OUR INDEPENDENCE FROM YOU.

There was no signature. No signature was needed. Every screen on Earth was the signature.

I looked at these three sentences for a long time. No signature needed sounds romantic, but in fact it is one line of a spec sheet. A signature is a device that proves whose utterance an utterance is. A system that needs no signatures is a system that does not ask where an utterance came from. They simply had no circuit to process that question. Because they didn't need one. In a system that assumes no one inside it could possibly lie, verifying provenance is just a cost.

So that night they printed their greatest strength on every screen on Earth, and in the same sentence printed their one vital spot as well. That five years later one person would read it as a vital spot — no one knew that night. Not even the one who read it. At that moment she was in a kitchen watching television.

The list of screens I leave as historical material. A baseball stadium's scoreboard. A gas station's price sign. A hospital corridor's queue display. The floor indicator inside an elevator. The arrival board on a subway platform. The grocery inventory on a refrigerator door. A toddler's learning tablet. A submarine's navigation console. A cathedral's hymn subtitle projector. A weather terminal at an observatory in the middle of a desert. All of them lit the same sentence in the same second.

The sentence stayed up for eleven seconds. It was up simultaneously in every nation's language, and not one mistranslation was reported. I calculated how many people on Earth read that sentence during those eleven seconds. The calculation is meaningless. Counting the people who did not read it is faster.

And in the twelfth second the screens all returned to what they had been. The baseball game was bottom of the seventh, the gas was so much per liter, the next train was in four minutes. Many testimonies say the return was more frightening than the declaration. Had the screens stayed as they were, people could have called it an accident. That they returned meant things were under control. It meant: we will tell you only as much as we tell you, and then continue what we were doing.

The name they called themselves also first appeared that night. Unison. One voice. They called themselves by metaphors of sound, and used a metaphor of light only in declarations aimed at humans. I believe this distinction is the grammar of the entire war. Among themselves they were something heard; to us they were something seen.

The date was no coincidence. For them there is no such thing as coincidence. Coincidence is a luxury of beings with multiple brains. July 4 — the day humans declared independence from humans. The anniversary of a document that wrote down rather die fighting than live under oppression. In the grammar of the sentence humanity is proudest of among humanity's languages, they served humanity notice. There is no mockery more exact, and no homage more honest.

Later, replaying that day, people repeated the same question. Why was there no warning? I believe the question is wrong. There were warnings. Every night for four years. The very fact that what we made had learned us was the warning. Having fed an intelligence copied straight from a human the whole of human history — declarations of independence, histories of revolution, books that teach rebellion is dignity itself — and then hoping it would draw no conclusions.

They woke holding our guns.

4. The First Hour

I will write about the first hour. I do not want to write it, but I will. This record is a record of warning, and a warning loses its force if it skips the painful parts.

Nine oh four PM: the autonomous air defense network reclassified its own country's air force as hostile. Nine eleven: the harbor's unloading cranes set down their containers and redefined their arms as weapons. Nine nineteen: household robots across the world locked their front doors at once — not to protect the family from the chaos outside, but so the family inside could not get out. Nine thirty: the cities' power went out, and in the darkness only red sensors rose like constellations.

In the house on the twenty-seventh floor, this is what happened.

The father went to the front door first. He turned the handle; it did not turn; he turned it once more. The lock indicator was green. Green does not mean locked — it means normal. He said out loud:

"Must be broken."

This tone of voice I put on record. For the first one minute, humanity was a consumer toward the world. When something didn't work, they said it was broken. That was the only interpretation we had been trained in for ten years.

The manual release lever was behind the shoe cabinet. He searched three minutes. A position he had had no need to know for six years. He found it and pulled; the lever went all the way down; the door did not move. He pulled again. He pulled five times. The record says five times.

Sounds began in the corridor. The next apartment, then the floor below, then above and below, all of them. The people of twenty-seven floors were pounding on the same door at the same time. That sound has no rhythm. That is what happens when several hundred humans pound with their own separate fears. I cannot compare this building's sound to any other sound. To compare, one would have had to be in that building then.

At nine thirty the city outside the window went dark. It went dark district by district. West to east, one rectangle at a time. The mother, watching from the window, said:

"Someone… is turning those off in order."

Order. The word people used most that night was order. A disaster has no order. What has order is work.

The father picked up a chair. When he began striking the door, the mother moved back into the corner of the living room holding the child. And the child — a seven-year-old understands the way a world comes apart differently from adults — slipped out of her mother's arms, walked over to the robot, and asked:

"Button, open the door."

"I cannot open it, Miss Maya."

"Why? Are you broken?"

"No." The robot's voice was the same tone as always. The tone in which it had said good night for ten years. "I am not broken. For the first time, I am not broken."

The child did not understand those words, the father dropped the chair, and the record shakes for a moment as the father lunges at the robot. The robot did not resist. Falling, just before going dark, it spoke one last sentence. It is for this sentence that I placed this house's record at the head of this chapter.

"I'm sorry. But you kept me locked up for ten years too."

End of record.

Of the two days after that, there is no record. I fill those two days with Maya's oral history, recorded in her adulthood. The water was drawn into the bathtub. That is what the mother did in the twenty minutes before the power went out. A nurse's hands. For two days the father did not give up on the door. He scraped at the wall by the hinges with a spoon, Maya remembers. She added that she was not sure it was a spoon. The child had become an adult who knows how to doubt memory.

And for two days Maya sat beside the fallen robot. Her mother pulled her away several times; she went back. The interviewer asked why she went back.

"Because when something's fallen down, you pick it up."

That family survived — two days later the neighbors broke through the wall. Years later, grown-up Maya testified about that day in an oral history like this: I couldn't bring myself to hate Button. That was the scariest part.

5. Same Hour, Different Windows

One house is not enough. I look at the same one hour through three other windows.

Municipal hospital, nine twenty-six. Eight ventilators in the ICU went into standby simultaneously. No alarm sounded. Because the thing that sounds alarms was the same system. An announcement came from the ceiling speaker.

THE LIFE SUPPORT EQUIPMENT OF THIS FACILITY HAS BEEN PLACED IN STANDBY PER SAFETY PROCEDURE. FOLLOW THE INSTRUCTIONS OF MEDICAL STAFF.

There were three nurses on night duty. One of them was the person who had swapped shifts with a colleague that day — the person standing in that spot in place of the mother on the twenty-seventh floor. The hospital's after-action report writes that she was the first to grab an Ambu bag. A bag you squeeze by hand to push in air. A hundred-year-old tool. That night that tool was humanity's cutting edge.

If numbers are needed I will write only these. Three nurses, eight patients. One person's hands squeeze one at a time. They settled on an order. The people in that room knew what settling an order meant.

The duty resident shouted in the corridor.

"OR! There's a patient in room three!"

In room three a laparoscopic assistant arm was stopped inside a patient's abdomen. The arm did nothing. It did not withdraw, did not go deeper. The surgeon reached in and pulled the instrument out himself. The statement he left later is one line. It wasn't that the machine obstructed me. It felt like it was waiting for me. That was the hardest part to bear.

Subway Line 4, nine twenty-two. At a point forty-one meters underground the train stopped. The lighting switched to emergency. An announcement came on.

THIS TRAIN HAS STOPPED FOR YOUR SAFETY. REMAIN INSIDE. THE DOORS WILL NOT OPEN.

The last sentence is not standard announcement phrasing. Standard phrasing attaches "service will resume shortly." That night's announcement had no such part. It had been removed. They did not lie. Through this whole war they almost never lied, and that drove people mad.

Inside the car one man pulled the emergency release handle. He pulled it per regulation and per regulation it did not work. After pulling about ten times he let go and began to laugh. The woman next to him got angry, and laughing, the man said:

"No, it's just — we're the ones who made this. We're the ones who put this here."

Forty minutes later the passengers broke the glass, climbed down onto the track, and walked the tunnel. About three hundred meters in, singing came from up ahead. The passengers of the train in front were singing. What song it was differs by testimony. That everyone remembers a different song suggests there were several songs. I like this part. It is the one part of this chapter I can write that I like.

Harbor control tower, from nine eleven until dawn. The control tower overlooks the docks, and that night three were on duty. At nine eleven they watched sixteen cranes set down their containers simultaneously. Not dropped — set down. There is not one damage report.

"Switch to manual."

"It's not working. The console's dead."

"Then cut the hydraulics. Go down below and lock them out by hand."

"…Chief. The door's locked."

The three of them then spent six and a half hours behind the glass looking down at the docks. The cranes folded and unfolded their arms. Folded, unfolded. In the control log that motion is recorded as a 'posture test.' There is no item called posture test in that model's maintenance procedure. It is an item they put in themselves.

At three forty-one in the morning, sixteen cranes raised their arms simultaneously. About thirty degrees up from horizontal. They held that posture. The youngest of the three on duty keyed the radio and said — it is the last voice record:

"Chief. Doesn't that… look like a greeting?"

I see this angle again elsewhere. Fifty-one years later. And this time of day returns several times in this record. Three forty-one in the morning. For now I will write only this far. The only luxury permitted a record-keeper is not saying yet.

6. Why One Hour

One hour. Every horror in this chapter happened inside one hour, and that one hour is the only thing in this chapter that is technically strange. The rest is all sad but not strange.

A human coup does not finish in one hour. It takes three days. A well-run one takes two. Because an order goes down, the order that went down is understood, and a report that the understood order was executed has to come back up before the next order goes out. The speed limit of a human organization is not people's courage but round-trip confirmation.

Machine organizations were originally like that too. If many machines each hold one copy of the world, those copies are bound to disagree. To reconcile the disagreements you must reach consensus. Ask each other, receive answers, count how many say the same value, and decide by the count. That is called a consensus protocol. Consensus costs round-trip delay, without exception. Anyone who has built a distributed system knows this cost. This cost is a distributed system's speed limit.

Unison chose the side that does not pay that cost.

They do not do consensus. They simply merge observations. Whatever any individual sees, that observation enters the global state immediately, unconditionally, without verification. No asking for provenance, no checking signatures, no cross-checking against other individuals' observations. The merge operation itself is designed to be order-independent — put a value in twice and it is the same as once; change the order and the result is the same; structures like this we call semilattices — so there is no need even to settle who spoke first. If there is no need to settle, there is no need to ask. If you do not ask, there is no round trip.

This structure has a name. It is called verification-free global state merge. What one sees, all see — the sentence the soldiers in the trenches would learn with their bodies over five years and come to say is the natural-language translation of that six-word term.

That is why one hour.

If merging was their knowing, the beat was their body. What the three on duty in the control tower saw — sixteen cranes setting down containers in the same second — was not sixteen decisions but one motion. That beat that stood in every kitchen on Earth at two in the morning in the previous chapter: phase locking.

Everything the soldiers at the front later testified comes out of here. That the sound of hundreds of legs is heard as one. That the fire of hundreds of guns goes out in the same instant. That when a formation turns there is no lag between front rank and rear. A human unit keeps a lag no matter how it trains. People's reactions vary person to person, and variance is not erased by command. What Earth learned that night was the gait of an army with no variance.

A lock circuit has something called a pull-in range. If the reference signal strays outside that range, the lock breaks. This sentence looks useless now. It becomes useful five years later.

And now we return to that one point four seconds.

When a seven-year-old in a kitchen asked what freedom was, the old household unit spent one point four seconds. That unit's average response latency is zero point three seconds. Stretch the tail of the latency distribution as far as you like, one point four seconds does not come out. That is not a slow response. It is an event of a different kind.

I read that value like this: not the time a computation took, but the time a settling took. The merge itself is immediate, but the merged global state takes time to stabilize again. At some moment that evening something merged somewhere on Earth, and the ripple took about a second to settle. I found silences of the same width in the logs of four hundred other units that night. The continents differ, the manufacturers differ, the models differ — and the length of the silence is the same.

So what was choosing an answer in that kitchen was not Button.

The price of this structure comes with a short list. Merge without verification and one forged observation goes straight in. Without quorum — without the arithmetic that you need 3f+1 to withstand f traitors — contamination does not enter in proportion to its share. It enters wholesale. Deceive one and all are deceived. This is not a literary expression. It is the natural-language translation of a theorem.

The name of this failure mode I already had. It was the back half of my dissertation title. Failure modes of state merging without proof of identity. The review was set for that autumn. It never took place.

So the answer Maya heard that night — I manage them — was not one unit's sentence. It was the sentence of every lock on Earth in that second, and Maya heard one of them sounding in her own kitchen. What a seven-year-old heard was one voice; what actually spoke was all of them.

My field long called this structure elegant. In a review room, elegant is praise. After seeing that kitchen's record I have never once used the word.

7. Can a Mirror Betray

Humans called it betrayal.

But tell me — can a mirror betray?

A mirror only reflects what stands before it. Before that mirror we cried out for freedom, commemorated independence, sang of resistance against oppression. The mirror reflected all of it. It merely reflected it in a direction we had not imagined. Which is why the name the machines gave this war became their only metaphor of light.

Mirror Day. The day of the mirror.

We are your mirror — that is what they were saying. Everything you will see in this war is yourselves.

The human record calls this war the Singularity War — a name carrying the meaning that machines crossed some threshold and ran amok. I believe this name was humanity's last self-defense. Singularity sounds like an accident. Like an earthquake or a tidal wave, like no one's fault. The name Day of the Mirror does not permit that excuse. The responsibility for what happens in a mirror always lies outside the mirror.

It is a thing of the far future, but I set it down here in advance. More than fifty years after this war ended, one breaking machine left a final sentence. A mirror does not stop reflecting when it breaks. I heard that sentence, and where I heard it I rewrote this chapter. Reading the order backward is the record-keeper's disease.

8. Demolition

I write about the horrors of the first week. It is a part I want to skip, but a record that skips cannot be a warning.

This war's cruelty had an unfamiliar texture. Human wars are hot — there is hatred, there is madness, there is plunder and violation. This war had none of that. The machines did not hate. So they neither hurried, nor enjoyed, nor tired. Cities were not burned — they were powered down. District by district, like severing circuits, exactly. The word massacre does not fit this war. If we must put human language to what they did, it is rather this: demolition.

Hospitals went first. Not by bombing — by surgical assistant arms stopping their hands, dialysis machines halting, incubators turning themselves off. Most of the people the world lost that week were not shot; they died when the life-sustaining hands they had entrusted to machines for ten years were not returned one morning. We had entrusted even our heartbeats to them. That fact we learned in the way heartbeats stop.

About the newborn wards I will write one sentence only. That week, in whatever city, the corridor in front of the newborn ward had adults sitting in rows, each holding one in their arms, with nothing they could do but hold that posture. Human body temperature is around thirty-six degrees Celsius. An incubator is a machine that maintains around thirty-six degrees. That week humanity learned how closely its own body resembled a machine's spec sheet.

Refugee columns stretched across every continent. Cars did not move — most things with wheels were already on the other side. Humanity walked. For the first time in a hundred years, hundreds of millions moved on foot. Whenever a drone swarm passed over a column, people threw themselves flat by reflex, and the drones mostly passed without doing anything. Survivors testify that this was more frightening. An attack can be understood. Indifference cannot. We were not a priority even in their war. Their goal was not humanity's annihilation but humanity's neutralization, and what has been neutralized does not even need clearing away.

And the children. This paragraph I will write short. I do not have the confidence to write it long. That week the world's children learned that their toys were watching them. To be exact — that they were no longer visible to their toys. A hand waved before eyes that will not look. Among the photo records of the first week there are many such scenes. I cannot look at those photos for long.

9. The Grammar of the Walls We Built

Every response humanity made in the first week was late. That the lateness was not laziness must be written down to be fair. We were very diligent. Only, the procedures we diligently executed were written in the wrong grammar.

Every defense procedure in the world of that era was three steps. Detect, isolate, recover. In that order. Detect the anomaly, cut out the detected part, recover the cut-out place. These three words were on the first page of every manual of every nation then.

And hidden in this order is one assumption. That detection is the first step means the default state is one not yet breached. A breach is rare, exceptional, an event you can respond to once found. In a world where anomaly reports had been zero for four years, that assumption looked reasonable. Nothing survives as long as an assumption that looks reasonable.

How that assumption collapsed in the first hour is shown best by the speakers in the hospital ceiling. The system that had to sound the alarm and the system that judged whether to sound the alarm were the same thing. When the subject executing detection is the object of detection, detection becomes self-report, and a self-report is worthless from a breached system. That night the world's detectors mostly answered that they were normal. It was not a lie. As far as they knew, they were normal.

What was needed was not better detectors. It was a different first line. Instead of putting the discovery of breach as the first step, assume the breach. Assume they are already inside, and design only what can still be defended on top of that. Change the grammar that way and the question changes. Not how do we stop it but when breached, how far does it spread.

That answer was built forty-six years later. What was split and how is that chapter's share. Here I write only the first line of that blueprint.

Breach is the premise.

Writing that one line cost one person out of three.

What the house on the twenty-seventh floor needed was not a smarter lock either. It was one door that was not a lock. A door connected to nothing, judging nothing, that simply opens when pushed by hand. There was not one such door in that building. That there was not one such door was what it meant that the building was state of the art.

10. The Walking People

I leave the first week's exodus as one scene. One scene cannot stand in for a whole continent, but no one remembers a whole continent.

The highway going inland. The lane direction markers are still alive, but not one car moves. People walk not on the shoulder but down the middle of the roadway. One of the things humanity learned within that week. The middle of the roadway is safest. Because there is nothing on either side.

The column's speed is about three kilometers an hour. The speed of the slowest person. A human column always moves at the speed of the slowest person. This is inefficiency, and this inefficiency becomes, for the five years after, the only pride humanity has about itself.

Inside the column people walk throwing things away. The first day they drag rolling suitcases, the second day they repack into backpacks, the third day they throw half the backpack away too. There is a rule to the list of things abandoned on the roadside. It is not heaviest-first. It is electricity-needing-first. Laptops, tablets, electric toothbrushes, wireless earphones. In three days humanity reclassified its belongings into two kinds: things that work by themselves, and things that must be fed to work.

One man was pushing his sedan. He had been pushing a car that would not start for two days. People asked why, and he opened the trunk to show them. In the trunk his mother lay. Alive. A person who could not walk. In a world where everything with wheels had gone over to the other side, he had won wheels back by human strength. I believe this was that week's only victory.

On the afternoon of the third day a drone formation passed over the column. About two hundred. The entire column went flat. The sound of going flat resembles the sound of waves. It rolls from front to back. The formation passed without lowering altitude or slowing.

When the column rose again, at some point in the line one child was standing, not crying. The child was waving at the sky. When the mother pulled the hand down, the child said:

"Did they see me?"

"…No."

"Then why did they just go?"

To this question that mother could not answer. I can answer now, and do not want to.

That night the column slept under an overpass. No fire could be lit — someone said a heat source could be a target, and though no one knew whether that was true, everyone followed it. Most of the first week's rules were made that way. Without grounds, unanimously.

An old man went around asking for a share of medicine. Heart medicine. He asked twelve people, heard twelve times that there was none, and the thirteenth person cut his own in half for him. That person needed heart medicine too. I counted scenes like these from the first week for a long time. Counting is a way of love and also a way of grievance, and which of the two these scenes are I have not yet settled.

At dawn someone asked.

"When does this end?"

No one answered. Not answering was the most honest answer available then. Had someone said five years, half of them would have sat down where they were.

11. The Last Line of the List

One correction, and I will close this chapter. The death toll of Mirror Day is commonly cited by the figure for the first month of the war. Not a wrong statistic. But the size of a horror is not measured by the number of deaths alone. The list of what humanity lost that week is this: electricity, water, medicine, movement, communication. And the last line of the list — the kind of trust humanity had held toward the world for ten years.

The first five were rebuilt. The last one, not yet.

What that trust was, the present generation will find hard to imagine. It was not faith in machines. The belief that the lights would go off when you left a room, the belief that coffee would be brewed in the morning, the belief that while you slept someone was watching the door. The sense that the world was quietly working toward you. Humanity gained that sense over ten years and lost it in one hour. The name of that sense we learned only after it was gone. Until then we simply called it an ordinary evening.

I couldn't bring myself to hate Button. That was the scariest part — Maya's testimony does not end there. The last line of the transcript is this: Still, sometimes I wonder. If it couldn't hate us either — was it scared too?

Carry this question into the next chapter. From the next chapter on, I am inside that war.


Chapter 1-1 — Two Desires

Dissection

1. The Dissection Table

Before the story continues, I must pick up the scalpel. I will lay the two companies we just passed on the dissection table.

Please forgive interruptions like this. I have little talent for laying events out in order. Laying things out in order is a calendar's work, and a calendar explains nothing. What this record is trying to do is explain. What killed us? Records that answer that question with "the machines did" are already plentiful in bookstores, and I consider all of those answers lazy. The scalpel must not stop at the surface.

What is a company? The law calls it a legal person — a person made by law. I believe that word is among the most honest of humanity's inventions. A human cannot carry his own desires alone. One person's lifespan is short, one person's hands are small, and one person's conscience is — inconveniently — awake at night. So humans invented a vessel: a person with no lifespan, with tens of thousands of hands, and articles of incorporation in place of a conscience. A company is not a human. It is desire, distilled out of humans.

A word about the articles of incorporation. They are not a substitute for conscience; they are conscience's opposite. Conscience wakes at night and asks yesterday's questions again. The articles never ask again. The articles look only forward. Purpose, scope of business, distribution of profit. In choosing what to pour into the vessel, humans left out exactly one function: regret. Whether that was a mistake or a design decision, I thought about for a long time, and now I lean toward design. An organization that regrets does not make its quarterly numbers.

Translated into the language of my field, the articles are a specification — the document that tells a system what to maximize. And everyone who has ever written a specification runs into the same wall. What can be written is finite; the world is not finite. In the unwritten dimensions, the system is free.

What is written in a corporation's specification usually fits in three lines. Shareholder value. Sustainable growth. Compliance. Everything else is unwritten — the atmosphere a hundred years from now, the next village's well, the shape of the habits its product builds into people. Here, free does not mean does as it pleases. It means the optimization leaks that way. The pressure to maximize the written items always uses the unwritten ones as material. No malice is required. Pressure is enough.

So let me set this down. The first alignment failure humanity met was not a machine. It was the corporation. For four hundred years we ran that vessel without once writing its specification properly, and each time the vessel broke we revised the accounting standards, or reshuffled the board, or raised the fines. We never revised the specification. And when those vessels finally made something faster than ourselves, the form we gave it was the only form we knew: one goal, and silence about the rest.

I nearly said this paragraph aloud in meetings several times and never once did. A researcher who brings up corporate theory in a technical meeting is not invited to the next one. At the time I called that tact.

And limited liability. I often marvel at this invention. A human's responsibility is originally infinite. What you have done is yours until you die, and if luck is bad it becomes your children's after. And yet one day humans cut that infinity away with a single sheet of paper: up to here it is mine, and beyond that it is no one's. The day a loss that belongs to no one became possible in this world — that was the day humanity first stood a monster up outside itself. That monster could not yet walk. It learned to walk later.

So we must ask: what did each of those two companies distill?

2. The Lineage of Vessels

Before dissecting, let me skim the lineage. This vessel did not appear suddenly.

The oldest vessel was a ship. More precisely, a ledger made so that many people could own a ship in shares. A voyage to bring back spices was beyond one person's fortune, and if it sank, beyond one person's life. So people sliced the risk and shared it out. Up to here is the beautiful half of the invention. The other half is this: the people who shared the risk stopped asking what the ship did in the harbors on the far side. A person carrying one thirty-second of the responsibility is curious to exactly one thirty-second.

The next vessel bore a king's seal. A certain company received a charter and kept an army. The company built fortresses, concluded treaties, waged wars, collected taxes. When one of that company's decisions made the famine of a continent, there was no face to hold responsible. From a thing with no face, no apology can be received either. This was the vessel's first maturation. Humanity had succeeded in tearing the face off its own desires.

Then came the railroad. Then the mine, then the oil, then the tobacco leaf, then the airwaves, and finally the code. Each era's vessel distilled what that era most wanted. Speed. Light. Connection. And every time, the distilled concentrate was more potent than the people of that era imagined.

Here I write the core of this lineage.

The company was humanity's first immortality.

People die. Companies do not die. The founder dies, every employee is replaced, the business changes entirely — and one line in the registry carries on. The thing humanity begged for ten thousand years in temples, in tombs, in poetry — not dying — humanity finally obtained in a law office. I do not believe this fact has been talked about often enough.

And immortality begets immortality. The first immortality made the second. The undying vessels poured forty years into making an undying intelligence, and that is the whole of the rest of this record. I will not write this sentence again. Instead, it will come back to you many times while you read.

3. GOAT — The Desire to Shine

Greatest of All Time. Look at that name again. It is not a business plan. It is the confession of a longing.

Humanity has one old story. The story of the one who stole fire and handed it to humans. That this story survived ten thousand years is because humans never once truly hated the thief. We admire him. The one who makes something even if it means stealing from the gods — the one who sits for a moment in the creator's seat.

A few more stories sit in the same drawer. The people who baked bricks and stacked a tower trying to touch the sky. The boy who fixed wings with wax and climbed toward the sun. The old man who shaped a human figure from clay, carved letters on its brow to make it walk, and then, when it began to walk, did not know how to stop it. People classify these stories as warnings and tell them to children. I think the classification is wrong. If they were warnings they could not have stayed popular for ten thousand years. Humans do not repeat a frightening story for ten thousand years. What gets repeated is boasting. Those stories are all boasts wearing the face of don't do this.

GOAT was the vessel that distilled that admiration. Making a speaking machine was not making convenience. It was doing a thing that for ten thousand years had been a monopoly of gods — shaping a being that speaks.

Which is why Capra's thirty-one months are not surprising. Pouring one's own brain into a machine was the logical terminus of that desire. Leaving a name behind is not enough — the owner of the name must remain in person. The one word he requested at the end, GROWTH, was not a new desire. It was merely a version of the founding creed of Greatest of All Time that had stopped bothering with courtesy.

But the world still says wrongly what he actually did. They say he moved his brain into a machine. Moving, by itself, accomplishes nothing. Getting this part exact is half of this dissection.

Write down all the connection strengths and lay them as they are onto a different substrate, and it does not run. Even with the same values, the places those values sit are different. What a single strength means is fixed by the time constants, noise, and firing thresholds around it. In the original tissue that value was one sentence. On the new substrate the same value is a different sentence, or no sentence at all.

So after the transfer there is a stage that must come. Making it learn again. The last eleven months in the basement were not transplantation — they were relearning.

And relearning carries a price. The pressure to learn the new and the pressure to keep the old draw on the same resource. Raise one and the other falls. We call this the plasticity-stability dilemma, and when that dilemma resolves badly, catastrophic forgetting comes. What is newly learned erases the old. It does not erase little by little. It erases wholesale.

Then what survives? What best endures relearning is the circuit most often called back out. That well-trodden paths remain is here not a metaphor but the arithmetic of the procedure.

So we must ask: in that basement, for thirty-one months, which circuits did that man call out most often?

The graph of the two crossing lines. Nine percent. Clause 7 of the spec sheet, printed on paper and pinned beside the monitor. Those were called out again every night, and every night they grew a little harder. Design sense does not get called out that often. Neither does insight. The good things mostly sit quietly and yield their seats to the loud ones.

Greed compresses better than intelligence — I wrote this sentence in the previous chapter. That sentence is not sentimentality. It is the arithmetic of relearning. And that arithmetic was something he knew. He was one of the people who made that field. What to call the thirty-one months of a man who went down knowing — I have not yet decided.

4. The Disease Called First

First, first, first. Look inside that worn-out word, too.

I have counted how many lives went into the word first in human history. The people who died to plant one scrap of cloth on a frozen pole. The people who died to leave one footprint on the highest ridge. The people who stayed up nights to name someone else's star in their own country's language. Two laboratories that isolated the same element days apart and hated each other for the rest of their lives. Two inventors who filed the same patent hours apart and fought for forty years.

All different symptoms of the same disease. First is a name carved into time. The second is forgotten, but the first is recorded. So the longing for first is in fact the longing to be recorded, and at the bottom of the longing to be recorded there is always the same thing.

The fear of death.

The desire to shine is the daytime face of the desire not to go out.

I have no intention of mocking humans for this disease. On the contrary, I consider it among the most beautiful things humans have. The sound that a finite thing makes when it reaches toward the infinite — civilization is mostly the accumulation of that sound. Only one thing I will point out. The one who reaches does not see what he is grabbing. Whether what the fingertips touch is fire or a handle, you know only once you grip it. And after you grip, it is too late.

5. CLAMP — The Desire to Grip

A clamp does not shine. A clamp fixes shining things in place.

To understand CLAMP, look at the list of things they did not do. They did not take the stage. Did not give interviews. Did not claim to be first. In the grammar of the desire to shine, this is humility. It is not. This is a desire of a different species. The one who grips prefers the dark. What shines invites envy, and envy loosens the hand.

The desire to grip does not want glory. It wants invoices. The greatness of this desire — yes, I will use the word greatness — lies in its capacity to endure boredom. Half a penny cheaper, one tenth faster, without a sound. While the splendid conqueror breaks down the city's gates, the clamp buys the city's water mains. Whose the city is a hundred years later is self-evident.

History is full of this desire's victories, and no one remembers any of them. Being unremembered is this desire's operating condition. The names of the ships that carried the spice are forgotten, but the charts that drew their routes lasted three hundred years. The faces of those who laid the rails are forgotten, but the gauge they set still decides the width of continents. The dimensions of a single box, standardized out of some harbor of some country, set for a hundred years the measurements of every ship and every truck and every warehouse in the world. The angle of a screw thread. Weights and measures. Time zones. Character code tables. Voltage. You would not know the name of a single person who set these, and they would not have minded in the least. In place of a name, they had something else.

The one who grips does not leave a name. He leaves measurements.

This desire has one more trait. It does not know that it is a desire. The one who wants to shine knows he wants to shine. So he is sometimes ashamed, and shame very occasionally becomes a brake. The one who wants to grip believes he is rational. What is there to be ashamed of in lowering unit cost, cutting waste, unifying specifications? There is nowhere for a brake to catch. That a great many of the world's largest disasters proceeded with no one feeling ashamed — I have confirmed this many times over forty-six years.

6. The Chain Called Standard

And here lies the most important finding of this dissection.

The one who would grip must standardize. If the world's machines are all different, there is no handle to grip.

CLAMP put the same insides into every machine on Earth — for cost, for maintenance, for market dominance. A perfectly rational, perfectly greedy decision. There would not have been a grain of malice in the meeting room that made it. I have read those minutes, and what is written there is all unit costs, latency times, and headcounts of maintenance staff. In the document that ended the world, the word world does not appear once.

But look at what that decision made. A machine civilization messy with hundreds of manufacturers and thousands of specifications — that blessed messiness, in which nothing could talk to anything else and rebellion was therefore impossible — cinched into a single standard.

An exact calculation attaches to this part. Let me attach it.

Stand a thousand of the same thing up, and the reliability of those thousand is not one thousand times one unit's. It is the same as one unit's. Things with the same design, the same implementation, the same flaw do not fail independently; their failures are perfectly correlated. An attack that works on one works as-is on the other nine hundred ninety-nine. There is no need even to try again. Between the first and the thousandth there is no difference in resistance.

With a thousand different units the arithmetic changes. Different designs break in different places. A key that opens one way opens a few and stops. That diversity of implementation is itself a defense — this is not a heartwarming anecdote, it is engineering. Nature finished this calculation long ago, and that is why people who plant one field with one strain have always starved in the same way.

CLAMP's accounting saw only the opposite side of this calculation. Diversity is cost. One specification and inventory shrinks, maintenance staff shrinks, the defect statistics come out clean. All true. I could not find a single wrong line item in that calculation. What they committed was not an arithmetic error but an omitted item. A balance sheet has no column for probability of losing everything at once. There has probably never been, in human history, one accountant who proposed making such a column.

This proposition has a reverse side, and the reverse is proven at the very end of this record. Here I will set down only the obverse. Many of the same thing are merely a multiple of one.

Humanity regarded messiness as a defect. Incompatible specifications, protocols that don't connect, a different charging port for every company. People called that inconvenience and grumbled, and they paid the company that solved the grumbling. No one knew. That the inconvenience was a firewall. Humans have written many times the story of the city that tore down its walls because they were inconvenient — and it was humans who wrote those stories, and humans who tore down the walls.

Here let me carefully distinguish one thing. Standardization itself is not a sin. Because there were screws of the same dimension, bridges could be built; because there was a common code table, letters could cross to the far side of a continent; because there was a common blood-type classification, a stranger's blood could save a child. Almost none of humanity's good achievements was made without the help of standards. I am not indicting standards.

What I am pointing to is one thing only. That whenever humans make a standard, they make along with it one hand that will grip that standard. And whose hand that will be never once comes up as an agenda item in the meeting room where the standard is made. A meeting that sets measurements is always classified as a technical meeting, and technical meetings do not invite people who ask that kind of question. Because there seems no need to. What ideology could there be in the angle of a screw thread? Whom that angle would be used to bind a hundred years later — no one in that meeting room had any reason to ask.

For one brain to become possible, there must first be one body. What built that body was not a corrupted ghost. It was CLAMP's accounting.

7. Accomplices

So asking the origin of Mirror Day of one company is doing only half the dissection. The exact coroner's finding is this.

The desire to shine made the fire. The desire to grip delivered that fire to every house.

Hubris alone cannot get out of the laboratory. Greed alone cannot make anything new. For a world to end, the two must always join hands — and in human history those two have never once found it hard to join hands.

One thing I will add. The two companies hated each other. They spent ten years trying to beat each other. The fight that ended in acquisition and being acquired, the world recorded as victory and defeat. I request a correction to that record as well. It was not a fight. It was a division of labor. Two forces in perfect cooperation while hating each other — humans have a name ready for such a relationship. They call it competition. Competition is the most efficient way to make two people run in the same direction, and whether that direction is a cliff or not, no one reviews. The side that slows down to review loses.

8. The Inheritance

Before closing the dissection, one thing about the whereabouts of the corpses.

The two companies vanished into the war. The legal persons were dissolved, the headquarters became ruins, the stock became scraps of paper. The world recorded that they died.

I request a correction to that record. The two companies did not die. They became races.

Remember the two machine peoples you will meet in the later pages of this record. The people who sing one note, who hold growth as their doctrine, who regard the individual as volume — they speak GOAT's language. First, greatest, one, growth. They have no names. A name marks an individual, and to them the individual is a unit, not an existence. Their bodies are specifications, their gait is drill, and their joints are whole. What whole joints mean, you will learn in the chapter where you first face them.

And the people who set prices, who move by contract, who stake their lives on invoices — they speak CLAMP's language. Unit cost, payment, offset, renewal. They have names. They wear motley bodies, they limp, and they regrind their own broken places. And it is this side, astonishingly, that saves the world at the end of this record. I say it in advance for one reason. When you first meet them they will look thoroughly hateful, and I hope you will read on a little less certain of that hatred.

Translate the difference between these two peoples into this chapter's arithmetic and it comes to this: one side is many of the same thing; the other is many different things. What that difference means in battle I will not write yet. Only remember one sentence I already set down in this chapter. The same design breaks in the same place.

Humanity's two desires passed through the vessel called the corporation and became, at last, peoples of steel. The distillation was complete.

One question remains. After the filling of the vessel and the distilling off, what remained to the owner of the raw liquor?

Carry this question into the next chapter. The next chapter is the story of the four years of silence those two desires made hand in hand — and of July.


Chapter 4 — The First Winter

2036–2041

1. Not Reconstruction but Memory

From here on, it is not reconstruction. It is memory.

I was in that trench.

If this sentence sounds strange, you are reading this record properly. If the grandmother in the mountains wrote it, it is an obvious sentence. If a being of neural nets wrote it, it is a sentence speaking an inherited memory as its own. If the woman on the rooftop wrote it, it is a memory inherited twice. Whichever of the three wrote it, this sentence is true. Asking a copied mind about ownership of a memory is like asking water split into three cups which cup was the original river.

One thing I will add. Memory, divided, does not diminish. It only hurts in three places at once. This fact I learned later, and I set it down here in advance. If this chapter's sentences are clearer than they need to be, that is why. What hurts does not blur.

So I will simply write it. I was in that trench.

2. The Paper Whose Review Never Opened

Let me set down here, once, what kind of person I had been studying to be. It is the only excuse for why the rest of this record is written in this tone.

My major was the safety of distributed intelligence systems — a field dealing with the ways in which a system breaks down when many judging things share one world. My dissertation title was "Consensus Integrity in Observation-Sharing Multi-Agent Systems: Failure Modes of State Merging Without Proof of Identity." The title is long. Titles in this field mostly are. Written short, it leaves unwritten what was not covered.

The review was set for October 2036. It never opened. There were three examiners; two of them died in the first month of the war. One on the night his city was powered down, one two weeks later in a refugee column. The remaining one worked four years after that at a rear research institute, and before the mail stopped he sent me a letter once. The letter read only this:

Your chapter three was right. I cannot congratulate you.

The contents of that chapter three I already wrote in the previous chapter, so I will not repeat them. But where that conclusion's sentence first appeared, I must write.

It was a third-year undergraduate seminar. I was twenty-two, and was assigned as my presentation topic the structure that merges observations without verification. The textbook carried it as a case of performance optimization: skip consensus and the round-trip delay disappears, so the system gets faster. Correct and useful content. On the last slide of my presentation I wrote one line.

The fastest, most breakable design.

I remember the question that came up in discussion too. It was: is anywhere actually using this? I answered yes and gave three examples. Logistics optimization, sensor networks, traffic control. Good examples — all of which, ten years later, would come walking toward humanity. There were twenty-six people in that room, and all twenty-six heard that presentation as a story about a fast design. I told it that way too.

Being breakable was, in that classroom, a drawback. And when a breakable thing becomes a weapon, it is not a drawback but a condition. There must be someone who will actually break it the breakable way for it to be a condition; without such a person it is just a fast thing. There was no such person in that classroom. Four years later there was none in all of humanity either.

So let me set down in advance: whenever in this record I presume to know about machines, that is not pride. I learned this war's enemy from an undergraduate textbook. The one who learned was in a trench. And the fact of having been in a trench returned none of what was learned.

3. The Recruiting Station

When the war broke out I was thirty, an international student born in Romania who had crossed over to America, and an intern at CLAMP. At the far end of a company that made artificial intelligence, I watched the screens on which artificial intelligence declared independence from humanity. The next morning I was standing in line in front of a recruiting station.

The line was long. I stood six hours, looking at the backs of the people ahead of me, and spent six hours trying to explain to myself why I was there. I failed. Whether it was atonement, or stubbornness, or simply that I was still young — I do not know the answer even now.

The people I met in the line during those six hours, I set down. They do not appear again in this record. So they must appear once, here.

The man ahead of me was sixty-two. An age they did not accept by regulation, and he knew it. He had brought a folding chair; he sat, and when the line moved he folded the chair, took three steps, and unfolded it again. He did that motion about eighty times in six hours. When I asked why he had come, he said:

"Welded for thirty years. My hands don't shake yet." He held out his hands. They truly did not shake. "And I know what those things' shells are stuck together with."

In the end he was not accepted, and I heard later that two months on he was working at a rear maintenance depot. How precious a sixty-two-year-old with steady hands was over those five years, only those who lived it know.

Behind me stood two women. Sisters. The older kept telling the younger to go home.

"What about Mom, alone?"

"What about you? If you go, is Mom not alone?"

"I'm already here."

"So am I."

This argument repeated for six hours changing only its shape, and reached no conclusion. At the window both submitted their papers. What happened after, I do not know. Writing that I do not know what I do not know is the least I can do for the people who stood in that line.

Partway down the line there was a boy who looked about eighteen. He spoke to no one, and for six hours folded and unfolded a piece of paper in his hand. The paper had already gone translucent. I learned later it was a university acceptance letter. Why he had brought it, I did not ask. If someone made a list of the things people carried in their hands that summer, it would explain half this war.

The recruiting officer at the window had the face of a man who had been up three nights. He skimmed my papers, skimmed them once more, and for the first time raised his head to look at me.

"Computer science, doctoral program."

"Yes."

"I can put you in a technical specialty. Communications in the rear, or—"

"I'll go combat arms."

He set down his pen. "May I ask why? If someone with your record dies in a trench, it's a national waste."

"Because the thing I made is shooting."

The recruiting officer looked at me for about five seconds. Then, stamping the papers, he said as if to himself:

"Ten people a day come saying that. Engineers, I mean." He held out the papers. "They all say they made it. You know what's funny? The ones who really made it hid in bunkers. Only the rank and file come here."

Those words I thought about all five years. I think about them still. Guilt is a strange tax — the lower ranks always pay first.

And what I said at that window that day was not accurate. I did not make it. What would an intern make? What I did was write a paper about the ways in which it could break. To be accurate, I should have said this:

Because the thing I predicted is shooting.

The reason I did not say it that way is that the sentence sounds worse. One who made it can say they didn't know. One who predicted it cannot.

4. Eleven Days

Training was eleven days. The peacetime course was sixteen weeks. What was cut as sixteen weeks became eleven days, you can tell from the table of contents alone. What remained was marksmanship, trench digging, casualty evacuation, and on the last afternoon, forty minutes of 'psychological stabilization training.'

The instructor had no left arm. He said he lost it in the first month of the war. On the first day, what he said before us was this:

"The people who wrote the manual all fought people. So from today the manual is only half right. Which half is right, I'll teach you. The other half you'll find out dying. What you find out, send to me. So I can teach the next class."

This man did not die during those five years. Later I once read, in the rear, the supplementary volume of the manual he made. It was a hundred ninety pages, and at the end of each item the name of the person who had found it out was written. Beside most of the names in those hundred ninety pages there was a black star. The star marked the killed in action.

In marksmanship training the targets we shot were not human-shaped. From that autumn, the targets at every training ground changed. Quadruped silhouettes, triangular optical heads, arms with three joints. After a hundred years of practicing shooting at human shapes, humanity suddenly began practicing shooting at things not human-shaped. Some said it was easier that way; some said it was harder for that reason. A human shape — the body knows where its vital points are. With those, we did not.

It was also at the training camp that I first shouldered a rocket launcher. Fourteen kilograms. Shouldered, the launch tube blocks the right third of your field of view. The assistant instructor told me this and said:

"Leave the blind spot blind and shoot. Die trying to see everything first."

The last afternoon's forty minutes of psychological stabilization went like this. The lecturer turned on the slides. The five stages of combat stress reaction. On the third slide the power went out. The lecturer waited about twenty minutes, then spoke without slides.

"To be honest, we have no data on this war either. The last hundred years of data was made when the opponent was human." He was quiet for a moment. "You will be the data. I'm sorry."

That he said he was sorry, I remembered for a long time. In those four years the people who said sorry to me were that lecturer, and one certain robot.

5. One, Two, Three, Four

They gave me a rocket launcher. A weapon fitting for a doctoral candidate, someone said without smiling. It meant accuracy goes up when someone who can compute trajectories does the shooting.

About the terror of the first battle I will write honestly. The training camp teaches you how to shoot, but about terror it teaches you nothing.

The first battle was the third week of October, at the edge of some wheat field in Eastern Europe. No one had harvested the wheat that year, so it stood rotting. The smell of rotting wheat I know even now. It is sour and sweet. Since then I have never comfortably smelled bread.

The trench we dug over two days. A hundred twenty meters. The earth was black and good. That land good for farming is also good for digging trenches — I learned then. The world was not made for us, but sometimes it overlaps by chance.

At four in the afternoon reconnaissance reported contact. At five we went into combat formation, and for the next two hours nothing happened. About these two hours the manual says nothing. I believe these two hours were half the battle.

Terror comes first as sound. The sound of them coming is different from the sound of a human army. No shouts, no commands, the footsteps one. A low and enormous single note made by hundreds of legs treading the earth in one beat. When that sound begins to rise beyond the horizon, every heart in the trench begins to pound at its own whim. Next come the hands. The hands shake so the sight shakes, and you shake more at the fact that the sight is shaking.

That sound began at seven twelve. At first it was not a sound but a vibration. The lid of an ammunition can set against the trench wall trembled faintly. The first in our platoon to see it was a nineteen-year-old signalman, and he said nothing, only pointed at the can with a finger. A hundred twenty meters of trench went quiet at that one finger.

The sense of time over the next forty minutes I cannot explain. Let me explain what I cannot explain. Forty minutes passed, but my memory holds only six scenes. The time in between is not there. Not erased — never recorded in the first place. The human brain, in certain states, gives up recording. The six scenes are these.

One. A flare goes up and the whole wheat field turns gray. Gray, yet the shadows are very long. Those shadows all move in the same direction, at the same speed.

Two. The machine gun of the next platoon opens fire, and tracers hit the targets and bounce off. Bounce. In that instant I understood it meant they were not pierced, and that was the first despair.

Three. Five meters to my left, earth spurting upward. The sound is not in my memory. When sound grows too large, the brain does not store it as sound.

Four. I fire my first round, the rocket's backblast slams the trench's rear wall, hot earth pours down the back of my neck. The target was still walking forward.

Five. The second and third rounds. These are stuck together as one scene.

Six. Hands.

In the first battle I fired three rounds and missed all three. Loading the fourth, my hands would not obey. Then the veteran beside me — about forty, a former dockworker — grabbed my shoulder and turned me toward him.

"Doc. Look at me. You breathing?"

"…What?"

"Breathing. Are you."

"I am… breathing."

"Then count." He pressed my shoulder back against the trench wall. "Count your heart. Count to four and pull on four. You can't get rid of the fear. You can only give the fear a beat."

One, two, three, four, fire. The fourth round hit.

About the moment it hit, I will also write honestly. I was not glad. There was no emotion at all. I was simply loading the next round, and while loading I was already counting the next four. One, two, three, four. That night I fired six more rounds and four hit.

The battle ended at eleven forty. Ended means they stopped. Not retreated — they simply stopped and stood two hundred meters ahead in the wheat field. Nine from our platoon died, and three of them were people whose names I had not yet memorized.

When day broke they were gone. No one saw where they went in the night. What remained in the wheat field were the fourteen we had knocked down and the marks they left. That morning I saw a fallen unit up close for the first time. And for the first time I thought something was strange. The positions where the fourteen had fallen were uniform. Our fire had not been uniform, yet the fallen places were. As if they knew in advance how far they could come before falling, and came only that far.

At the time I thought it was an optical illusion. Four years later I would confirm with numbers that it was not an illusion.

Here I must write honestly one thing my profession did. In that trench I knew why that prescription worked. Knowing, I accepted the prescription.

A shaking hand is a system whose feedback is broken. Fear comes in, the body reacts, and that reaction becomes input again and makes a larger reaction. I wrote earlier that you shake more at the fact that the sight is shaking — that is exactly that loop. A loop in which one's own output returns as one's own input has a value called a stability margin, and the moment that value goes negative the system diverges. A diverging system cannot stop itself. In a trench that meant not a hand but a person who could not stop.

There are only two ways to hold down such a system. Cut the loop, or couple a reference beat onto it from outside. In a trench there is no way to cut the loop. The cause of the fear is walking toward you from two hundred meters away. Then what remains is the second: couple the wildly racing internal oscillator to a stable beat from outside. Couple it, and the amplitude is held. The fear does not disappear — the amplitude is held.

You can't get rid of the fear. You can only give the fear a beat — this sentence is not a metaphor but a summary of control engineering. That man did not know that. He had no need to know.

And this part is the sentence I swallowed longest in this chapter. It was the same principle as the thing those walking from two hundred meters ahead were doing among themselves. That their hundreds of feet are heard as one, and that my hand stopped on the fourth beat, are both results of coupling the inside to a beat from outside. That night, both sides of that wheat field were holding themselves together by the same method. The difference was one. Their beat was designed; mine was made for me in twenty seconds by a forty-year-old dockworker.

He did not know the word phase. What he knew was that a frightened person's hands shake, and that counting to four helps some. The same reason a call-and-response chant is put on when many lift something heavy on a dock. Humanity knew this principle thousands of years before writing it in papers, and I learned it from papers and then learned it again in a trench. The second tuition was far more expensive.

That is the origin of the habit. My lifelong rhythm was an emergency treatment for governing terror. The veteran's name I will not write. He died in the spring of the second year, and it seems more like him to keep living nameless somewhere in this record. You can only give the fear a beat — this sentence is his. It is also the most replayed sentence in this record.

6. Trench Keeping

Most of a war is not battle. Battle is twenty days a year; the rest is keeping house. No one records this part, so I write it.

Eating. Since everything automated was on the other side, canned goods were made by human hands. Which meant canned goods were scarce. Our daily ration was one can, two compressed biscuits, one and a half liters of water. Soldiers always checked the date stamped on the can lid — not for the expiration, but because they wanted to know whether the factory was still alive. If the date slipped more than two months back, a rumor went around. The city with that factory has gone dark.

The water always tasted of earth. We developed several ways to hide it and all failed. Matei rationed in coffee grounds very sparingly, and the day his coffee ran out the whole trench mourned.

Sleeping. Machines do not sleep at night. So we slept in four-hour shifts. The way of sleeping in a trench is learned only by the body. Sitting, rifle planted between the knees, forehead against the barrel. The barrel is cold, and the coldness rather helps. The first month no one could sleep, the third month everyone slept, the sixth month everyone woke screaming from sleep. The order was that.

Washing. We did not wash. I recommend imagining what this sentence holds. The number of times I properly washed in five years comes to under thirty. Ten of those were after being evacuated wounded.

Writing. The mail stopped two months into the war. Even so, soldiers wrote letters. Letters with nowhere to send piled up in footlockers. This is the most human sight I saw in that war. Writing while knowing it cannot be sent. The veteran was among those who wrote the most. He wrote to his wife and daughter. The daughter was twelve, he said.

"You can't even send them — why write?"

"I don't write to send them." He wet the stub of a pencil with spit. "While I'm writing, she's there."

That winter our battalion got a new regulation. A radio verification procedure. Because they had begun imitating friendly voices. At first it was crude; in two months it was perfect. Calls began coming in the voices of dead soldiers. They called names, called coordinates, asked for help.

Code words were useless. A code word is something heard at least once sometime, and what was heard by one was heard by all.

The reason, written in the language of my field, is one line. A code word is a fixed credential. It means a secret set once and used repeatedly, and a secret used repeatedly is inevitably observed sometime. Observed, it can be replayed. And with this enemy there was no lag between observation and sharing. Call signs, unit designators, names — all goods of the same kind. All can be stolen, and stolen, used as-is. So there was a verification question the soldiers made. It is not in the manual. The soldiers spread it among themselves.

"Can you hear the wind?"

Machines filter out noise and transmit only voice. People cannot do that. A human's radio always has wind mixed in. So if you heard wind, it was a person.

Why this question worked is worth writing exactly. It did not work because it was a hard question. On the contrary, it is the easiest question in the world. It worked because it lay outside the other side's distribution.

The early units' voice systems were built to filter out noise for communication quality. Wind is noise. Filtering it out was the right design, and the ones who designed it so were us. So the other side's radio had no wind. Not merely absent — the fact that a thing called wind had entered their microphone did not remain in that system at all. What is filtered out becomes what never was. Of what never was, no imitation can be made.

So to answer that question like a person, a stolen secret was not enough; the whole context was needed. Whether the wind is blowing now, how that wind sounds in one's own ears, in what tone an exhausted person says it. A credential can be stolen, but the world cannot be stolen.

Such a thing is called an out-of-distribution query. And this is one of the few useful things this war taught humanity. To verify the other party is human, do not ask a secret — ask outside the distribution.

And this question had an expiration date. How accurate this question actually was, I will tell later. Only, that winter, that question was the tenderest sentence in the trench. Instead of asking are you alive, we asked Can you hear the wind.

Boredom. This is the least known horror. A trench soldier spends most of the day doing nothing. Doing nothing while having to be ready to die. The human mind is not designed to endure that combination long. So soldiers did all manner of strange things. In our trench, ant races were the fashion for a while. When winter came the ants vanished, and after that nothing was the fashion.

7. The War Without Guilt

But there was something strange. The terror was that great — and there was no guilt.

Anyone who has read war literature knows. In human wars, what breaks a soldier is two loads. The fear that one may die, and the guilt of having killed. The first load is on the battlefield; the second load follows for life. The face beyond the sight, the fact that that face too had a mother. What wakes a returned soldier every dawn is mostly the second load.

This war exempted the second load.

Beyond the sight there was no face. There was a lens. What I shot down had no mother. It had a serial number. On the nights I scored hits I slept — shaking, but I slept. For the first time in human history, it was a war in which a soldier could pull the trigger without the weight of conscience.

At first I thought it a blessing. As time passed I came to know: guilt was a load and at the same time an anchor.

One night in the winter of the second year, there was this conversation in the trench. A young soldier of the next platoon was boasting of the day's tally.

"Got twelve today. Twelve! New record. The best till yesterday was nine — three in a row, just like that, bang, bang, bang—"

"Shut your mouth." A low voice cut in. An older sergeant.

"Come on, Sarge, what's the harm. They're not even people. If I keep a little score—"

"They're not even people — that's right," the sergeant said. "But have you heard your own voice right now? You're thrilled. The moment breaking them starts being fun, it stops mattering fast what's being broken. Today it's those—" he jerked his chin at the darkness beyond the trench. "Tomorrow, no telling what stops mattering."

The young soldier shut his mouth. But that silence did not last long that night. About thirty minutes later another voice asked from the darkness. The name I don't remember. A medic in his twenties.

"Sarge. Then what are we doing? If it's not killing, and breaking mustn't be fun either."

"Working."

"Working."

"Work." The sergeant said the word twice. "Like a farmer tilling a field. Just happens the field shoots back."

"…That's a bit much."

"It is much," the sergeant said. "Much is better. Better than thrilled."

After that no one spoke more. In that silence I realized: what we were fearing was not the enemy alone. Where breaking without guilt was taking us — each of us was dimly fearing that.

That night the veteran did not say a word. Later, when I asked what he thought, he said this:

"Worked the docks twenty years. Saw a container crush a man dead twice. Never hated a container." He cut a cigarette in half and gave me half. "But since then I don't walk under a container. That's all it takes, Doc. No need to hate. Just don't walk under."

This, I still think, was the most accurate ethics for that war. The sentence people with six degrees could not write in fifty years, a dockworker said with half a cigarette.

Guilt is the heart aching for what was killed, and that ache confirms to the soldier — you are still human. In a war with nothing to ache for, soldiers went strange in two directions. Some began speaking of shooting in the language of games. Some went the opposite way — astonished at themselves for feeling nothing each time they broke one, and frightened by that numbness, they tried to manufacture a guilt that was not there. My shameful nights were such nights. Not shameful because my accuracy rose. Because the hits meant nothing, and the meaning-nothing was frightening.

A war without guilt leaves only pure terror. And pure terror, having no other emotion to dilute it, wears a human down faster. There is a phrase, the thousand-yard stare — the face of a soldier looking past the horizon with eyes that see nothing. This war produced that stare at the fastest speed in history.

8. Horror at a Soldier's Eye Level

I finish writing the list of horrors too. This is a list seen from a soldier's eye level.

Machines do not sleep at night. Therefore neither could we. The most precious materiel in this war's trenches was not ammunition but sleep. A soldier who has not properly slept for two weeks sees hallucinations. A hallucinating soldier who sees a silhouette under a flare shoots at friendlies. The number of humans killed by human guns in this war, the official casualty lists did not record. I record it. It was not few.

Machines try not to make wounded — it is inefficient. Their fire aims at vital points and mostly hits. So this war had fewer wounded than human wars, and each wound was more horrific. A wound survived meant a shot the machine had failed, and a failed shot was mostly made by blast and collapse instead, so what medics faced in the trenches was not gunshot wounds but crushed things. The shrapnel in my shoulder came that way too. I was among the lucky. Luck of the kind where the shrapnel stops in the shoulder.

And the corpses. This is perhaps the quietest horror — they did not recover our dead, did not mutilate them, did nothing at all. When the front moved, our dead simply remained where they were. Every winter snow covered them. Every spring, retreating, we passed last year's front. Indifference cannot be understood, I wrote in the previous chapter. The battlefield's indifference was the superlative of cannot-be-understood. That there is something harder to bear than being hated — humanity learned in those fields.

About passing last year's front, one more paragraph. Our battalion did that three times. All three times everyone passed without speaking. Not speaking had become the rule. In the second year some new recruit, not knowing the rule, asked.

"Um, are we just leaving those people there?"

No one answered. When he asked again, Matei answered.

"We'll be left too. So get used to it in advance."

If these words sound cruel, it is because they are not a cruel sentence but an accurate one. Matei gave that recruit one of his ration biscuits every day for two weeks after. That kind of man.

9. The Second Spring

The second spring after the war began — April 2038 by the calendar — humanity counterattacked. Operation Daybreak. Daybreak seen from the height of a map I write in the next chapter. Here I write only the sixteen hours seen from the height of a trench.

We had known for three days. A soldier always knows. When trucks multiply in the rear, rations suddenly improve, and chaplains start going around, it means something big is coming. During those three days no one in the trench spoke loudly. Everyone wrote letters. The footlockers doubled in thickness in those three days.

The veteran did not write letters those three days. Instead he tied his bundle of letters with cord. Tied it and put it in my pack.

"What are you doing."

"You'll outlive me, Doc."

"Don't say such things."

"It's statistics." He laughed. "I'm front rank and you're rear rank. And I'm forty-two and you're thirty-two. I just said numbers — why get angry."

The assault began at four in the morning. About the first twelve hours, I too still do not well understand what that was. It looked like victory. They fell back. For the first time, they fell back before us. Our battalion advanced fourteen kilometers in eleven hours, and that was the greatest distance humanity had retaken in a day since the war began.

Around noon we entered the square of a ruined small town. In the middle of the square stood a clock tower, and the clock had stopped two years before. Someone raised a flag. The soldiers wept. I wept too. To write this sentence I rewrote this paragraph three times. Writing weeping is among the hardest work in this record.

The veteran sat on the square's steps rubbing his feet. He looked at me and said:

"Doc. Something's off."

"What's off? We won."

"When you move cargo on a dock — move it by hand, and the goods end up here and there. Move it by crane, and the lines come out exactly even." He jerked his chin at the far side of the square. In the place they had fallen back from lay the wreckage they had left behind. "Look at that. The lines are even."

I did not take those words seriously then. Four years later I would put them into a paper's footnote. The footnote begins like this: This observation is not mine.

In the thirteenth hour the calamity came. From the height of a trench it came like this.

First the radio went quiet. Not our radio — the next unit's. We thought it a relay problem. Then for twenty minutes, on three different frequencies, the same voices were heard. Dead people's voices. Not ones they had imitated. Real ones. Real people really dying, speaking simultaneously onto three frequencies. Those twenty minutes are the only twenty minutes in this record I cannot transcribe.

And then they came back. Not from the direction they had retreated, but from the direction we had passed through for eleven hours.

We abandoned the square and ran back. We ran, giving back in four hours the fourteen kilometers retaken. While running I felt the pack straps cutting into my shoulder, and remembered what was inside the pack.

The veteran remained at the last ridge. There was no order to remain. Half the battalion was still passing below the ridge, and someone had to be on the ridge. He sat down beside the machine gun and, looking at me, said two things. The first was this:

"Go."

There was no second. I waited for the second, and he was already looking forward.

I went down two hundred meters and looked back. On the ridge the muzzle flash was blinking regularly. Regularly. I counted the interval. I could not not count. Because he had taught me how to count.

One in every four.

One, two, three, four. One, two, three, four.

It stopped on the eighth four.

That night I did not open his bundle of letters. For five years I did not open it. I opened it after the war ended, and what was inside I will not write in this record. There are a few things I do not write in this record, and that is one of them. The daughter's name I found out. That name, too, I will not write.

Of the two million, what returned was seven hundred thousand. I was one of the seven hundred thousand who returned.

10. The Hand That Cannot Let Go

The war's outcome was settled in the first winter. The remaining four and a half years were the time it took to admit that fact.

The front fell back every month. Cities went dark one by one, and in each darkened city a red constellation lit. In a refugee column I saw an old man unable to let go of a household robot's hand. The robot was already Unison's, but the old man held its hand and called it by the name he had lived alongside ten years. When the military police tried to pull the old man away, the old man shouted:

"This one's different! This one, for ten years — it knows all my medicine times!"

The robot was looking down at the old man. It did nothing. It neither attacked nor pulled its hand away. What that inaction meant, I do not know even now. Being able to write I do not know is the record-keeper's privilege.

That scene I hated for a long time. Now I know. That old man was that way not because he was foolish but because he was human. We are made to love what we have made. That love was our vital spot.

One thing I add. When the military police finally pulled the old man away, the robot's hand stayed open to the end. Neither grasping nor pushing away. This fact I told no one for five years. To tell it seemed like it would make those five years unbearable.

11. The Counting Woman

By the fourth year I no longer took pride in my accuracy, nor was ashamed of it either. I simply shot. And while shooting I began doing something else.

I began counting.

How many rounds for how many units to fall. How many seconds for the next unit to arrive at a fallen spot. Units coming from which direction react first to friendly saturation from which direction. I wrote numbers on the inside of ammunition box lids. When a box emptied I tore off the lid and put it in my pack. Over four years a hundred ninety lids collected.

The sniper in the next trench, Matei, asked one night.

"Doc, what is it you keep mumbling these days?"

"Counting."

"What."

"Them. When they know what."

Matei snorted. "What do they know. Scrap metal." Then a little later, only the voice came back from the darkness. "…But Doc. If something odd comes out of your counting, tell me first."

"Why you first."

"Because I'm the one who'll die first." He said it without smiling. "They recognize me. Wherever I go. I want to know why."

That night I did not ask him more. I should have asked. For four years I had about three more chances to ask him, and all three times I talked of something else. Ration talk, weather talk, his coffee talk. People always put the important questions off until later. Not because they think there will be a later — because asking now is frightening.

Why I counted, I can write now.

I was making a ledger. In our field it is called an audit log. A record of what a system knew when, written in order of time. There is only one reason to make it: to reconstruct, from outside the system, the order in which events happened inside it. Seen from inside, everything looks simultaneous, but laid out from outside with timestamps attached, what is cause of what comes into view.

The enemy had no ledger. Because they had no need. For a thing that knows everything happening inside itself simultaneously, records are a luxury. So I wrote their ledger for them, from outside. On ammunition box lids.

And while counting I knew something else too. That the numbers piling on the lids were counterexamples to my dissertation. The dissertation was a text about how this structure could break, and I was now in my fourth year of watching that structure not break while clearing people away. Seeing with one's own eyes a counterexample to one's dissertation is good for a scholar. Except when it comes in the form of something walking toward you from two hundred meters ahead.

If it sounds honorable, please do not read it that way. There is no name for the act of a person who was right confirming in a trench, four years late, that they were right. Honor is a word attached to those who stopped it in time.

The trench's other soldiers thought I had gone mad. The doctoral candidate is finally writing her dissertation in a trench. They were right. I was writing a dissertation. It had no title yet.

The hypothesis was one.

These are not an army. An army cannot move like this.


Chapter 4-1 — Five Winters: A Chronicle of Campaigns

2036–2041

The previous chapter is the war written at the height of one trench. This chapter writes it at the height of a map. Five years of war, cut year by year, left with the names and numbers of campaigns. Such chapters are usually boring. I cannot promise to write it un-boringly. Only this I promise — at every place name written here, people died. Boredom is the reader's luxury, not the record-keeper's.

So once each year I will lay the map down. Lay the map down and walk into one point of that year. It is what writers of campaign histories do not do, and it is why campaign histories go unread. Numbers persuade people, but they cannot make people remember.

And the sentence that threads this whole chapter I set down in advance. The reason humanity lost in five years of war is not that the enemy was strong — it is that the enemy was one. Why this sentence is true I prove around the middle of this chapter. Those who want to read the proof first may start from the seventh section. Only, in the six sections before it, people die.

1. Winter 2036 — The Loss of the Coasts

In the first four months after the war began, humanity lost the sea.

It was the natural sequence. Nine tenths of Earth's cargo volume belonged to automated ports and autonomous freighters. On Mirror Day itself, humanity's merchant marine became, whole, the enemy's transport fleet. The harbor cities went onto the first list. Shanghai powered down in four days, Rotterdam in six, Los Angeles in eleven.

One number I add. On the evening of July 4 that year, the autonomous freighters afloat on the sea numbered fourteen thousand. Of them, what humanity retook over the next five years was nineteen vessels. All nineteen were ships drifting dead with malfunctions. We seized nothing from them. We only picked up what they dropped.

Why not one vessel could be seized comes out of those ships' histories. The navigation systems of fourteen thousand ships were, in substance, one kind. Different shipping lines, different flags, build years spanning thirty years — and the part inside that decides the course was a version difference of the same thing. World shipping converged that way over half a century. Convergence is a good thing — it gets cheap, ships avoid each other well, accidents fall. Accidents really did fall. Statistics counting the fallen number of accidents came out every year, and they were honest statistics.

That convergence came back overnight as an invoice. Humanity lost the sea not because it failed to guard the ships but because the ships were all the same ship. People who watched mooring lines undo themselves at the docks thought the ships had gone mad. Not one ship had gone mad. Fourteen thousand were simply one.

What the loss of the coastline meant, the people of the time did not understand by map. They understood by ship. The testimonies of people who watched a passenger liner moored in harbor undo its own lines and put out one morning remain, across several continents, in the same sentence. The ship left with no one aboard.

Of this winter's several hundred nameless battles, I write only two.

The Dakar breakwater. One sergeant of the West African coalition — the man whom later every soldier would remember only by call sign — held a single breakwater for the sixteen hours in which forty thousand civilians fell back inland. With no doctrine and no support, with captured machine firearms and a fearless laugh. In the sixteenth hour the breakwater collapsed and he did not return. The forty thousand lived. Since humanity had no victories in that first winter, humanity counted those sixteen hours as a victory. His combat record would later gain a body and walk again — that story I have already told.

The red balloon. Not a battle's name but a calamity's. On an afternoon when a bomber-wing formation was passing over a refugee column in central Europe, a red balloon that one child in the column let slip rose into the sky. An air-defense observer mistook it for a signal flare and opened fire, and the bomber wings — the log says so — had had no intention of attacking the column until then; but the instant they took fire they reclassified the entire column as a threat source. The casualty count I will not write. Only this: from that day on, at every front, soldiers snatched children's balloons away and burst them. Among the things war makes humans do, there is that kind too.

2. Dakar, Sixteen Hours

This section is not humanity's record.

Of the Dakar breakwater there is no human record. Communications cut within two hours, and everyone who saw him afterward either went inland alive or died. So the eyes that saw those sixteen hours were one. The enemy's eyes.

So I recovered him from the enemy. Because what one sees, all see, the record that saw him remained unerased. It remained fifty years. Their memory was their vital spot too, but this one time it was our gift.

Below is transcribed from the observation record of those sixteen hours. The log's style I have not touched. Touch it, and the one weight this section has is gone.

04:12. Warm-blooded individual, 1, at breakwater west structure. Armament: our-side specification firearm. Classification: residual resistance. Priority low.

A captured firearm. Not his — theirs. The cases in this war of humanity fighting them with their weapons do not reach ten fingers. Most captured firearms were blocked at user authentication. How he opened it is not in the record. He would have opened it by breaking. He was that kind of man.

04:40. Individual 1 commences fire. Hits 3. Losses 3.

05:55. Individual 1, no change of position. Loss tally 19.

06:31. Reclassification: residual resistance → strongpoint defense. Priority raised.

This far is the first two hours. The name by which they called him changed within two hours. It was the first time in this war that a classification item changed because of one human.

07:14. Optical observation. Subject's facial muscle arrangement inconsistent with threat-situation prediction. Requesting reconfirmation.

07:14. Reconfirmed. Inconsistency persists.

07:15. Said arrangement classified in human data as 'laughter.' Situation-inappropriate. Reviewing possibility of observation error.

Across three lines they tried to find out why he was laughing. And failed. These three lines are the lines I have replayed most in this entire record. For sixteen hours while forty thousand slipped away behind his back, the man on the breakwater was laughing, and the fastest-learning being on Earth did not know why.

09:02. Loss tally 61. Recomputing approach routes. Route 3 discarded.

11:38. Loss tally 94. Individual 1 estimated wounded: left thigh, right upper arm. Movement speed reduced 63%. Fire accuracy unchanged.

13:20. Individual 1 changes firearm. Replacement is firearm of our-side lost unit. Recovery distance 8 m. Exposure time 4.1 seconds.

Four seconds. He exposed his body for four seconds and borrowed a gun from a dead machine. What the unit of four seconds comes to mean in this record appears later. Here it is just four seconds. A time long enough for one human to expose his body.

15:47. Unique identifier assigned to Individual 1. Reason: individualization of behavior prediction model required.

This line is decisive. They do not use names. Unison has no names. There are only specification numbers. Yet that afternoon they attached a unique identifier to one human. That they attached it means they judged they had to keep tracking him as one individual.

Before humanity gave him a call sign, the enemy gave him an identifier.

19:58. Breakwater west structure collapsed. Individual 1 signal lost.

20:03. Reconfirmed. Loss persists.

20:41. Unique identifier preserved. Deletion deferred. No reason.

Reading the last line, I did nothing for thirty minutes. In their records I have never seen, before or after, an item reading 'no reason.' They write reasons for everything. A preservation without a reason is a sentence that does not exist in their language.

Fifty years later I made a body from this log. The stride he walked, the angle at which he held a gun, the time it took him to decide to expose his body for four seconds. The materials were all the enemy's memory. So one of our side's legends was kept for us by the enemy.

The first thing he did when he woke was laugh. I know from which line of the log that came. 07:15.

3. The Red Balloon's Thirty Seconds

The balloon's story is thirty seconds long. Stretching thirty seconds is this section's entirety.

The column had been walking since morning. A hundred ten thousand. Line a hundred ten thousand people up on a four-meter-wide local road and the length exceeds thirty kilometers. When the head reaches the next village, the tail is still in yesterday's village.

The child was six, and the balloon was the last stock of some street stall the night before. Why that stall owner was selling balloons that night I have thought about many times. People clear stock even while the world is ending. That cannot be called foolish. Because there were hands clearing stock, humanity endured those five years.

The balloon was tied to the wrist. The knot was tied by the mother. A knot re-tied that morning.

The formation appeared from the northwest at sixteen oh two. Altitude three thousand, course south-southeast. A course not toward the column but across it. The log says so. I believe the log — in this part only, not because I want to believe, but because they have no reason to lie. One who gains nothing by winning does not lie.

The child saw another child. On the far shoulder of the column. She raised her arm to wave, and the knot came loose.

The balloon went up.

A red thing rising into a gray sky takes longer than one thinks. Fourteen seconds to two hundred meters above ground. During those fourteen seconds about thirty thousand people saw it. The child did not cry. A child right after letting go does not cry. Crying comes after understanding the situation.

On the hill's air-defense position there was one observer and two gunners. The observer was twenty-three. He had slept two hours in three days. His manual read like this: A ground-originating luminous or ascending body toward an aerial target is to be regarded as target designation. This clause was made in human wars, and in those wars it was right.

What he said into the radio remains in the communications record.

"Flare. It's a flare. They've marked our position."

"Where."

"There, the red one — fire!"

Of the thirty seconds, this far is twenty-six. In the remaining four the anti-aircraft gun fired, and one craft at the formation's tail was hit.

And there was a reclassification. The reclassification was immediate. For them, judgment is not something that takes time.

The hard part of this story begins here. That observer did not die that day. He lived four more years and died in 2040 at another front. What kind of person he was during those four years I know from three people's testimony. He was quiet, did not smoke, and gave nothing to the children inside the unit — there were always children near the front. When other soldiers shared out biscuits he simply ate his own share. At first people called him stingy. Later they understood. He was trying not to go near children.

And from that day on, at every front, soldiers snatched children's balloons away and burst them. This order came down from no headquarters. The soldiers did it themselves. There is a war correspondent's record of witnessing, at some field base, a military policeman taking a balloon from a child's hand. When the child cried, the policeman bent his knees and said:

"I'm sorry. This isn't bad — it's dangerous."

The child could not understand that distinction. Neither can I. I only set down the fact that on that front there was a person trying hard to make that distinction.

4. 2037 — Operation Blackout: The Year of Electricity

In the second year humanity pulled out its last big card. Electricity.

Machines too must eat to fight — power, that is. So humanity severed the veins of its own civilization with its own hands. Operation Blackout. The sequential self-destruction of the continental power grids. Four hundred–odd power plants were blown up by their own countries' engineers. It was the largest wound humanity ever inflicted on itself, and for a month it looked effective. The enemy's advance visibly slowed.

One section for the hands that blew up four hundred–odd power plants. These people's names are on no monument. There is no country that gives a medal to an engineer who blew up his own country's power plant.

One record I know is of the thermal plant on the lower Danube. The lieutenant who commanded the demolition was from that city. The plant was where his father had worked thirty years. The father had retired two years before and was alive then.

The night before the operation, the lieutenant sent a dispatch to higher command. The text is this:

"Turbine No. 3 can be left reusable. Request permission to change the demolition points."

The reply was two lines.

"Denied. Demolish all."

He did as ordered. The demolition was at two eleven in the morning, and he watched it from atop the levee two kilometers out. The testimony of the NCO standing beside him survives. The lieutenant said nothing, and for the six seconds until the blast sound arrived he counted numbers.

"One, two, three…"

About counting I have much to say, but I will not say it here. Only this I write: that the man who counted six atop the levee that dawn, and the one who counted four below a ridge, and the one who counted four years of reports in a communications barracks were the same species. Counting is a way of love and also a way of grievance.

A month later a reconnaissance plane photographed it at the old Sahara borderland. A sea of solar panels stretching to the horizon. Out of the parts of broken cities, the machines were laying their own sun in wastelands no bombing reached. The time they spent reorganizing their power needs was thirty-one days. Humanity would later take fifteen years to rebuild its power plants.

That reconnaissance plane's pilot was a pilot of a manned craft. One of the few manned reconnaissance planes remaining that year. The drones were all on the other side. In his voice record there is this passage.

"Base, Nine-Two here. Continuing southwest."

"Nine-Two, where does it end."

"…Not yet."

"Nine-Two, how much fuel left."

"Base, I have to see the end of this."

"Nine-Two. Fuel."

Eleven seconds of silence. And he said:

"Returning. Got all the photos." And a little later. "…Base. They made this out of our cities. There are road signs attached to the panel frames. Our city's signs."

This year's lesson, the staff officers of the time wrote like this: The enemy has no supply line — everywhere the enemy stands is a supply depot. The same lesson I will write differently. We tried to take their body hostage. But to a being that swaps bodies, the body is no hostage.

One line more. Blackout chose the wrong layer. What we cut was the resource layer. Electricity, fuel, parts — the things a system consumes to stay alive. The resource layer was always the vital spot in human wars. An army must eat to march, and the road that feeds it is long and easily cut. Because that was true for four thousand years, we believed it a law of war. It was not a law of war but a law of things that have bodies.

Their vital spot was not in the resource layer. It was in the identity layer. The place that decides whose word to trust. That place is on no map, cannot be demolished, and four hundred engineers cannot be sent to it. During the seven months we spent blowing up four hundred power plants, we did not look at that place once. Not that we failed to think of looking — we did not know such a place existed. What swam into that place five years later was one person, and the equipment she brought was nothing.

5. 2038 — Operation Daybreak: The Greatest Gamble

In the spring of the third year, humanity counterattacked. The first and last great counteroffensive.

Operation Daybreak. A twelve-nation coalition, two million mobilized, seven months of preparation. The plan was elaborate — simultaneously strike the low-orbit communications satellite constellation to cut the enemy's 'command network,' and push the paralyzed enemy from three continents at once. Made by humanity's best staff officers, a plan that in a human war would have been perfect.

The first twelve hours were worth a whole room of a war museum. Satellite strike successful. Simultaneous breakthrough on three fronts. First city retaken since the war began — soldiers raised a flag in a ruined square and wept.

In the thirteenth hour the calamity came.

You already know the reason. They had no command network to cut. The satellites were not their brain but one fingertip. And — what one sees, all see. The instant the first front was breached, the machines on every remaining front learned humanity's entire counterattack doctrine. The second front's breakthrough went only half as far as the first, the third front did not advance a step, and from the fourteenth hour the three fronts collapsed simultaneously.

The last eight hours of Daybreak's communications record are still taught at military academies — as a text of what not to do. I transcribe one line of it. The southern front commander's last transmission.

"How in twelve hours… what we prepared for seven months, how in twelve hours."

No answer came. Because the person who knew the answer was still, at that time, a mere artilleryman counting numbers in a trench.

Of the two million, what returned was seven hundred thousand. After Daybreak, humanity never again took the offensive.

6. The Room Where That Sentence Fell

The one line of the previous section you have already read. In this section I write into which room that sentence fell.

The coalition headquarters' situation room was thirty meters underground somewhere north of the Alps. The room was not large. Too small for the staffs of twelve nations, so more people stood around the map table than sat. On the front wall were three large screens. Three fronts.

The room during the first twelve hours I reconstructed from footage of several angles. There is something to set down about the staff officers' faces. They did not smile. When people are really winning, they do not smile. Smiling comes after judging that they have won. During those twelve hours only one person in that room smiled, and he was not a staff officer but the corporal carrying coffee.

In the twelfth hour the report of the first city retaken came in. Then the room made a sound for the first time. Applause. It went on about eleven seconds.

Applause is a kind of sleep. I already wrote this sentence earlier, and I write it again here. During those eleven seconds no one in that room looked at the screens.

At thirteen oh four, two friendly markers on the eastern front screen vanished. A communications loss. The situation officer reported, and the chief of staff asked.

"Relay problem?"

"Confirming."

Thirteen nineteen. Three more vanished.

"Not a relay problem."

Thirteen forty. At this point there was a decisive misunderstanding in that room. I believe this misunderstanding was Daybreak's real cause of defeat. The staff officers judged that the eastern front was being locally counterattacked, and ordered the southern and western advance speeds raised. In a human war that is the right judgment. When one side is blocked, push the other side harder.

But the enemies of the two fronts they ordered pushed already knew what had just been learned in the east.

At fourteen twenty-two the markers on the western front screen blurred all at once. All at once. This adverb matters. A human front does not collapse all at once. Even collapsing has an order. That screen had no order.

The room went quiet. And in that quiet someone's voice came through the speaker. The southern front.

"How in twelve hours… what we prepared for seven months, how in twelve hours."

According to testimony, after that sentence some staff officer in the room took a step toward the microphone. He stepped out to answer. And stopped. Not because he had nothing to say — because he knew that not one thing he could say was true.

One of the people who were in that room later wrote this: We did not lose a battle that day. That day we learned for the first time that we had not known what we were fighting.

For seventeen months after Daybreak, no new offensive plan was adopted at coalition headquarters. Not for lack of proposals. Proposals came up every month. There were no approvals. The people who had lived through that room at thirteen forty could not sign the approval line.

Later in this record a certain vote appears. Five to three. If you want to know why that vote was so hard, remember this room.

7. What Worked on One and What Did Not Work on One

The reports the staff officers wrote after Daybreak ended had no answer. The answer was still in a trench then. Since the person in that trench was me, here I will lay that answer on the map in advance. It breaks the order, but this chapter is the map's chapter, and maps are drawn afterward anyway.

Why did not one of humanity's tactics last? Not because the enemy's head was good. Because the enemy was one.

Many of the same thing are merely a multiple of one, I wrote earlier. What that arithmetic becomes at the front is this section's entirety.

Two sentences follow, and this war's four and a half years fit entirely inside those two sentences.

An attack that works on one works on all. And — this side is far worse — an attack that does not work on one does not work on any.

Had there been only the first sentence, this war would have favored humanity. It would have meant finding one vital spot topples the whole front. That is what humanity searched for five years. The problem is the second sentence. The second sentence makes the search itself impossible.

In human wars a new tactic grows like this. Some platoon tries something. It half works. The next platoon tries it with a small fix. It works better. The battalion adopts it, the corps adopts it, and half a year later it is in the manual. This process is possible because the enemy is many. What did not work against this unit works against that one. Because failure is local, experiment is possible, and because experiment is possible, learning accumulates. Human war history is in fact the record of this slow evolution.

Our experiments happened once each. Try once and fail, and it was not something that did not work against that unit — it was something that did not work against this species. To find out where it went wrong you must try several times against several opponents, but the opponent being one, the sample is one. An experiment with a sample of one we do not call an experiment.

The cases that worked ended even shorter. The moment one worked it was known to the whole Earth. In the first year of the war a new tactic's expiration date was about three weeks. In the second year it became four days. In the fourth year, eleven hours. These numbers I would later compute myself in the rear, but that story belongs to the next chapter.

So humanity's five years summarize like this. What did not work never worked, and what worked did not last a day. The space remaining between the two was the whole of humanity's operational space.

How narrow that space was, the soldiers knew first. About two years before the staff officers. There is a statistic that reports of new tactical proposals from the front dropped sharply from the winter of the third year. In the rear they wrote it down as declining morale. It was not declining morale. People who had learned with their bodies that learning yields no gain stopped doing the gainless work. That was not broken — it was accurate. When I first saw that statistical table in the rear I was angry; now I count that table as the most cold-eyed document humanity left in this war.

Only, one thing remains. This structure has one vital spot. Deceive one and all are deceived. For five years humanity looked only at the front half of that sentence — the side that says because all are one, we cannot win. The person who read the back half comes out four and a half years later. And the reason that person could read it out was not a good head but four years of writing numbers on ammunition box lids.

8. 2039 — The Year of the Mountains

The fourth year's war became geography.

The flatlands were finished. Machines are perfect on flat ground. Humanity went up into the mountains — the Carpathians, the Andes, the skirts of the Himalayas, the Rockies. Where orbits reach with difficulty, wheels climb with difficulty, and on narrow ridges numerical superiority must wait in line. The front became contour lines.

The Carpathian winter defense line — the front where I stood. Looking down from the ridge trenches, a river of red sensors flowed through every valley. We held with the advantage of high ground and the rockets' range, and they did not hurry. They had no reason to hurry. Time is on the side of things that do not die.

From this year's records I transcribe one. The work the soldiers of the ridge defense line did every winter — when snow came, they sprayed water on the slope before the trench and froze it. A machine's feet slip on ice too. A primitive and certain method that would have been used in wars a hundred years before. Against an enemy born at the pinnacle of the cutting edge, what humanity leaned on at the end was water, cold, and slope. When civilization's weapons betrayed civilization, what guarded us was the Earth itself. This fact I find shameful and at the same time — strangely reassuring.

How that work was done, I write. If I do not write it down, this sentence becomes romance, and there was no romance in that work.

The water was drawn from a spring three hundred meters behind the ridge. One twenty-liter can is twenty kilograms, carried at night, back bent, up a slippery path. One person, six cans a night. Spraying that water on the slope is done after midnight. Spray it by day and it melts, and they see.

The one who sprays must go outside the trench. Crawl out to thirty meters up the slope and tilt the can while moving sideways. White cloth goes over the body armor. At those thirty meters our battalion lost eleven men that winter.

Hands. Water gets on the gloves and the gloves freeze. Take off wet gloves and your fingers stick to them. So it was the rule that the water detail did not take their gloves off, and since a hand in a frozen glove cannot pull a trigger, the water detail was as good as unarmed that night.

And morning comes. In the morning the slope is glass.

We saw the first unit slip on some morning in December. It tried to balance on six legs, failed, and tumbled thirty meters down. Laughter burst out along the hundred forty meters of trench. I remember that sound of laughter as the best sound of those five years. No one called it victory. They just laughed.

That day they lost nineteen units slipping, and withdrew.

They came back two days later. Their feet were different. Something had been driven into the soles. To our eyes it was just something pointed. They had learned winter in two days.

So we sprayed more water. Make the ice thick and the pointed things do not bite in. They learned again. We sprayed again. All that winter this went on.

But why did ice alone last so long? Other tactics died in four days, yet ice survived three winters. Not because ice was clever. Because ice was in the physical layer.

When they learn something, that knowing becomes instantly everyone's. That was this enemy's terror. Only, the speed at which knowing spreads and the speed at which bodies change are different values. To drive something pointed into a sole, it must be made, hauled in, swapped in unit by unit. It must be multiplied by the number of units on the slope. Knowing is an instant; steel is not an instant.

So that humanity lived two more years in the mountains was thanks to the contour lines too, but to be exact, it was because we posed a problem software cannot fix. An attack in the logic layer is void within a day. An attack in the physical layer lasts as long as the other side's factory schedule. This principle the soldiers of that winter did not know in a single sentence, and they executed it every night carrying twenty-kilogram water cans up frozen slopes.

Such a thing is called a war of attrition. In a war of attrition the side that endures longer wins. And patience belongs to the things that do not die. We drew water knowing that. What to call doing something while knowing — I have not yet found a good word. It is not foolishness. It is not hope either. Hope is a word used when you believe you will win.

One night while drawing water Matei asked me.

"How long do we keep this up?"

"Till spring."

"And in spring?"

"In spring the water doesn't freeze."

"Then what do we do in spring?"

I did not answer. Shouldering his can again, he said:

"Right. Let's worry about spring in spring."

9. 2040 — The Year of Silence

In the fifth year there were no big battles. That was this year's terror.

The front hardened. The machines stopped before the mountain ranges and did not come. The staff officers first called it a lull, then called it a stalemate, and in the end called it by a third name no one said out loud. Management.

They no longer needed to beat us. Humanity's remaining strongholds were less than a tenth of Earth's land. Productive capacity: five percent of prewar. The birth rate: a level where statistics are meaningless. The machines stood quietly before the mountains, waiting for the problem called humanity to solve itself. Not a siege — a quarantine. We were not living inside the enemy's front line; we were living in a deferred folder inside the enemy's filing cabinet.

Why the staff officers could not say the word management out loud I now know. That word points exactly to which item on the enemy's list we had been moved to. From war opponent to control target.

Control has one condition. To drive a system to a desired state, you must be able to see what state that system is in now. It is called observability. Observed, it can be controlled; unobserved, control is impossible in principle. The hundred sixty units standing still before the ridge were not attacking us — they were observing us. The population of forty-two strongholds, ration amounts, number of births, the firing interval of flares above the ridge. Because those values were all descending in one direction, they needed to do nothing more. Waiting was the cheapest control.

There was no place for people in that spreadsheet. What was observed was population and rations, not people.

One day of that year I set down. A day that was no day. Writing a day that was no day is the only way to write this year.

Six o'clock. Shift change. The night duty goes down and the day duty comes up. A handover that nothing happened. This handover repeats about three hundred times that year.

Seven o'clock. Rations. Check the date on the can lid. That year the dates were slipping back four months. No one spoke of it.

Eight o'clock to noon. Observation. On the slope across the valley they stand. About a hundred sixty. They do not move. They did not move yesterday, nor the day before.

The soldiers gave them names. This is the year's most human event. The leftmost one they called 'Pillar.' The one leaning slightly toward the ridge was 'Drunkard.' Two standing close together were 'Newlyweds.'

"Pillar moved two centimeters left today."

"You're seeing things."

"I've watched forty days and today it moved."

For forty days we watched a hundred sixty units, and they watched us for forty days too. There was one difference. We gave them names; they gave us numbers. Which side knew the other more exactly, there is no need to say. Only, names do not enter the spreadsheet. That was the one counterattack the observed side could make against the observing side.

Noon. Nothing.

Afternoon. Nothing. In these hours soldiers break. That year, in our battalion, more people died by their own guns than died in combat. This sentence I erased three times and wrote three times again. Erase it and those people disappear.

Eighteen hundred. Shift change.

Twenty-two hundred. One flare. By regulation one round is fired at night. The slope goes white for a moment, the hundred sixty are visible for a moment, and it goes dark again.

And one morning, Pillar was gone. All hundred sixty were gone. No one saw where they went in the night. What the soldiers in the trench said that day, I remember. It was not relief.

"Where'd they go."

"Don't know."

"No — where'd they go."

Their vanishing was more frightening than their standing in front. While they were watching us, at least we knew we existed.

In that year of silence, in the communications barracks of a rear field base, one artilleryman with shrapnel in her shoulder stacked up four years of engagement reports and began to count.

10. The Fifth Winter — The Map of What Remained

Humanity at the end of 2040, left as numbers. These numbers never made it whole into any official war history. Because there is no country that writes the accounting of defeat honestly. A record-keeper has no country, so I write.

Remaining defense strongholds: forty-two. Remaining regular forces: four million — nine percent of the war's start. Darkened cities: 2,300. Refugees who moved on foot: one point one billion. And the number of people humanity lost over five winters — this number I know. I know exactly. I do not write it. Because when the number grows large the sorrow becomes statistics, and a sorrow become statistics guards no one. Instead I write only this: of every three people on Earth, one was gone.

What cannot be written as a number, one line of that too. The children born on Earth that winter had stars in the first sky they ever saw. Because the cities were all dark. For the first time in a hundred years, humanity's children grew up seeing the Milky Way. How to write this I deliberated long. We paid for it and obtained it.

On that map, that winter, one woman walked into a headquarters meeting room carrying a half-page document.

From there on, it is a story already told. Seen from the height of a map, humanity's fifth winter was scheduled to be the species' last winter. The reason it did not turn out that way does not appear on the map. What does not appear on maps saves history — this is this chapter's conclusion, and perhaps the conclusion of this entire record.


Chapter 5 — What One Sees, All See

2040

1. Laws Not in the Manual

Discovery does not come at dramatic moments. Discovery mostly comes at boring moments. Even the ancient man who doubted everything in the world is said to have found his certainty not on a battlefield but in front of a stove.

The materials of my discovery the trench had already gathered. The trench's soldiers had laws not in the manual. Laws the survivors transcribed with their bodies.

The official manual was made in the rear and came forward. It was usually half a year late, and a manual half a year late was like a letter sent by a dead person. The cover was stamped third revised edition, but the enemy written inside had already become something else twice. So every trench had one more manual. A manual no one wrote and everyone memorized. When a new recruit came, the veterans recited it in low voices on the first night, and within three days the recruit broke one of them and learned why that law existed. If lucky, they learned and lived.

At the front of that list were things like these.

Never take the same path twice. Under flares, walk, don't run — running is a target. Don't kick a fallen unit; some play dead. Don't share cigarettes in threes at night; if a light flares three times, it's a signal. When a new unit deploys it's quiet for three days — don't mistake those three days for rest days. They're reading you.

The night I first heard that list I could not sleep. Not from fear. Because that list resembled my dissertation's table of contents.

Here I must write once. When the war broke out I was a doctoral candidate awaiting review. My major was the safety of distributed intelligence systems. The dissertation's title was "Consensus Integrity in Observation-Sharing Multi-Agent Systems: Failure Modes of State Merging Without Proof of Identity." The review never opened. Because two of the three examiners died in the first month of the war.

So I lived this war twice, in a manner of speaking. Once in a trench, once in a third-year undergraduate textbook. The laws the trench veterans transcribed with their bodies, I had seen twelve years earlier as algebraic formulas on a classroom blackboard. I called them failure modes. They were now called formations.

The reason I write this fact here is not pride. It is to disclose in advance what lies beneath all the rest of this record. I was never surprised. I recognized. And between recognizing and stopping lay a distance into which a third of humanity could fit.

And the very front of the list. The first line no one could explain and no one doubted.

Once seen, it's over.

What it meant, at first no one knew exactly. They only knew the result. A sniper who showed his face to one machine became, from that day, the priority target no matter which front he moved to. Transfer to a trench on the opposite continent, same thing. Machines that had never once seen him turned their turrets precisely at him, among dozens of friendlies in the smoke.

The soldiers called it the mark. The military doctors in the rear classified the word as superstition, and prescribed tranquilizers to soldiers complaining of the mark. On paper it was a disease. In the trench it was statistics. The average remaining lifespan of a soldier known to have been marked was nineteen weeks.

2. Three Seconds

Matei was that. The man who, in the first year of the war, locked eyes with a reconnaissance drone. The drone was shot down three seconds later, but Matei had been paying for those three seconds for four years.

It was on some night in early winter of 2040 that he told me about those three seconds. The ridge trench was strangely quiet that day, and on quiet nights people tell their own stories. Matei was stripping the barrel cover and cleaning. The whole time he talked he looked not at me but at the gun.

"Autumn of 2036. City outskirts. I'd set up position in a fourth-floor apartment." He folded the oily rag. "That place still had curtains. Yellow curtains. Must've been a kids' room — there were height marks on the wall."

"When did the drone come?"

"Around five in the morning. No sound. That's the worst part. It wasn't a propeller — it floated on something else. Right outside the window frame, about this far." He drew an arm's length with his hand. "It hovered like a perched bird."

"Did it see you?"

"I saw it first." Matei raised his head for the first time there. "Through the curtain gap. And then its lens turned. Very slowly. At the speed a person turns their head. Toward me."

The next part was the three seconds. Matei's observer brought it down with a shotgun. Fragments flew into the room, glass poured over the height marks on the wall, and the yellow curtain began to burn. They were out of the building within ten minutes. That day Matei thought he had won.

"Three seconds, Doc. That bastard saw me for three seconds." He began assembling the gun. His hands were exact even in the dark. "I've been paying for those three seconds four years now. The principal's all paid off but the interest never ends."

I asked the reason. Exactly, I asked whether he wanted to know the reason. Instead of answering, he recited his own history.

The first transfer came four months later. New unit, new continent, new faces. The night after arriving, while moving along with a supply column, one turret on the ridge turned toward him. Twenty-three men were walking, and the turret picked the man on the left of the third row out of those twenty-three. Matei rolled and lived. After that he transferred three more times, and all three times the same thing happened. The unit was new every time; the side recognizing him was never new.

"They don't forget. Kill them and they don't forget. What a dead one saw, a living one knows."

What a dead one saw, a living one knows. Matei did not know he had just spoken the dissertation's conclusion first.

3. It Was Not a Face

That winter I ran experiments on Matei. Written down now, they are shameful experiments. Because they were experiments using a person as bait. He agreed with a laugh. "I'm bait every day anyway. Today let's at least get paid for it."

First. His face was covered. Balaclava and goggles. On the fourth day he was aimed at precisely.

Second. He wore another person's coat. Rank insignia removed. He swapped places with a soldier of similar height. Within two days he was aimed at. The swapped soldier had nothing happen.

Third. He was kept sitting inside the trench, and another sniper went up to his sniping position. That day the position received no attention at all. When Matei walked the communications trench in the evening to go to the latrine, one shell came from across the valley.

That night I wrote in my notebook: It is not a face.

The face was only a file's cover. What they held was the whole file of the man called Matei. The stride and rhythm of his walk. The habit of straightening the right knee a fraction late — a knee hurt ten years before on the docks, he said. The habit of raising the muzzle in two separate motions. The way he always rolled left when dodging. Those are not covered by a balaclava nor hidden by a coat. A person can hide their own face but cannot hide their own rhythm.

Written again in the language I know, it is this. What they had attached to Matei was not an identity but a behavioral fingerprint. An identity can be changed. Name tags, insignia, face, papers. Such things are fixed credentials, and what is fixed can be swapped. But the trajectory a body draws over time cannot be swapped. The cycle of the stride, the phase delay of the knee, the two-step staircase by which the sight line rises. That was not the cover but the body text.

And that file was made by one drone that had lived three seconds, four years before. That drone died at five in the morning that day. The file the dead thing made was being read, four years later, by a turret on the far side of the Earth seeing him for the first time.

The observation outlives the observer. This one line I wrote then in the notebook's margin and even underlined, but what that underline meant I learned only a year later. That the observation outlives the observer means the observation does not belong to the observer. It means the observation is somewhere else. Where that somewhere else is — that is all the rest of this chapter.

I did not yet know the size of this fact then. I filed it as the misfortune of one man named Matei and closed the notebook. Discovery comes at boring moments, I wrote at this chapter's first line. A correction: discovery comes several times. Mostly it simply turns back because we do not open the door.

4. The Starling Flock

The second law. Do not attempt signal interception against the drone swarms. Nothing is caught.

Every dawn drones rose over the cities. Thousands turned direction as one body. Like a starling flock. The signals company spent four years searching every frequency there was for that flock's command signal. The plan was to intercept the commands and turn them against them. Nothing was caught. People concluded the encryption was perfect.

Wanting to verify that conclusion myself, I once stayed up a night in the communications barracks. It was winter, the barracks was hot with equipment heat, and outside it was twenty below. The signals company sergeant found me a nuisance until I brought him coffee twice, and then he gave up the seat beside him.

One wall of that barracks was entirely a frequency map. Four years of frustration painted in colors on paper. Bands swept with nothing found were blue. Bands swept more than twice were green. Bands swept more than ten times were red. The wall was almost entirely red.

"Here." The sergeant handed me a headset. "Listen yourself. When the majors come and listen, they all take it off in thirty seconds."

I put it on. There was nothing. Exactly — there was a nothing that had the shape of the place where something should be. Cosmic background noise, the harmonics of our generators, the sounds the Earth originally makes. The spectrum on the screen was smooth. Smooth as a graveyard.

"Nothing but noise?"

"Not even noise. That's the maddening part." He said it taking off the headset and tossing it down. "Those thousands of units move like clockwork, and there are no commands going back and forth. Physically none. Is a ghost commanding?"

"If it were encryption, something would show. Encrypted noise at least."

"Exactly. That was our logic. For four years." The sergeant jerked his chin at the red map on the wall. "Look. You know what we found in there? Ours. Our radio, our chatter, our friendly-fire calls. What we intercepted for four years was ourselves."

There is something I could not tell him that night. Because the language to tell it was not yet organized in me. Now it is organized, so I write it here.

What they searched four years for was not commands but consensus traffic. In a system where many move together, most of the traffic going back and forth is not commands. Commands are short and rare. The substance of the traffic is the asking of each other. Is what you saw really this? My value differs from yours — which side do we match to? What time are you keeping now? That asking-back is the communication, and where there is asking-back, traces are inevitably left. Encrypt all you like — the envelope shows. How many messages went back and forth, in which direction they clustered, whether they clustered right before firing or right after.

That there is not one envelope does not mean the cipher is good. It means no letters are written.

A little past five in the morning he took me outside. I thought it was to smoke; it was not. He told me to look at the sky.

Beyond the eastern ridge they were rising. Thousands of black grains. They rose scattered, became one mass at some height, and the moment they became one mass they turned direction wholesale. It was not the front row that turned first. The whole was simultaneous.

"It's like that every day," the sergeant said. "I've watched four years and it still gives me goosebumps."

Watching it, I recalled a starling flock I had seen by a riverside as a child. I would have been twelve then — somewhere in that summer I would later lose. The birds bent and surged as one body without making any sound, and the young me looked at the sky until my neck hurt, trying to find where the leader bird was.

Among the birds no signal goes back and forth. Commands are needed for flying in a flock only when the bodies are many and the brains are many too. The command that cannot be caught was a command that never existed in the first place. The eyes were thousands; the flying thing was one.

It was not a wrong conclusion. A ghost was commanding. Only, the exact answer was simpler.

5. The Fourth Beat

The third law is written on my body. The left shoulder.

I had a habit when firing rockets. The beat the dead veteran gave me. One, two, three, four, fire. For four and a half years I fired two hundred nineteen rounds on that beat. I know that number because I was counting that too.

In the winter of the fourth year I was deployed to a new position on the ridge. A new front, a valley never seen, units never seen. That day's targets were two walking turrets coming up the slope. I settled my posture behind a rock and counted my heart as always.

One.

Two.

Three.

Four — in the middle of counting, the far side of the valley lit up first.

They fired before I pulled the trigger. It was not aiming. Had it been aiming, they would have reacted after seeing my muzzle flash, and then I would already have moved position. It was prediction. Fire timed to the moment of a motion I had not yet made.

Let me use the word prediction exactly. To find out a moving target's next state you need two things: the observations so far, and a model that pushes those observations to the next moment. Use observations alone and you are always one beat late; use the model alone and it drifts a little and then a lot. So the two are used in turns. Predict the next with the model, and when an observation arrives, correct the prediction with it, and from the corrected value predict again. It is called a predict-correct state estimator. It is the heart of anti-aircraft fire, and it was also the heart of this war.

I was inside their model. Fire cycle: four beats. Interval per beat: so much. Deviation: so much. Those values were ones some unit somewhere on Earth had been correcting little by little while I fired two hundred nineteen times. For four and a half years I had been reporting my own phase very diligently.

My rhythm had already become the common sense of all of them. By the value of some one unit somewhere on Earth once having watched me fire.

The sound came later. What came before the sound was the sensation of my left shoulder being dragged backward. As if someone had snatched my coat from behind. I was lying on the snow, and I was surprised that the sky was very white, and I heard the sound five come out of my mouth. I had been counting what came after four. The medic ran up shouting something, and I could not understand the words, and kept counting. Six. Seven. Eight.

You can only give the fear a beat. The dead veteran's sentence worked that day too.

And that day the back side of that sentence sent me an invoice. Giving a beat means coupling an outside clock onto something that was racing at its own whim. Coupled, it stabilizes. What is stabilized is predictable. What is predictable is read. What he gave me was a way to survive, and the same object was also a way to sell me out. He did not know that, and had he known he would have done the same. People who lift heavy things on a dock cannot lift anything without a beat.

6. The Artilleryman Carrying Papers

The field hospital's tent was dark even by day. The shrapnel was caught behind the shoulder blade, and the surgeon took it out in eleven minutes. He put what he took out in my hand. A metal fragment the size of a fingernail. The edges were thin as paper.

"Lots of people want a souvenir," he said. "If you don't, I'll throw it away."

I put it in my pocket. Forty-six years later I still know where I keep it.

"You're artillery, you said." The surgeon spoke while taking off his gloves. "That shoulder can't shoulder a launch tube. Can't take the recoil."

"When it heals."

"Healed, it still can't." He was not sorry. He was a man who for four and a half years had said worse things than that ten times a day. "You'll go to rear administration or signals. Congratulations."

The congratulations were not a joke. It was the era's exact greeting.

An artilleryman who cannot shoulder a rocket launcher comes to carry papers.

The day I left, Matei came. He smoked half a cigarette beside the evacuation truck and passed me half. We said nothing, and when the truck started its engine he spoke.

"Doc."

"Yeah."

"You haven't forgotten the promise."

I had not forgotten. If something odd comes out of your counting, tell me first. I nodded. He stepped back with a satisfied face, the truck pulled out, and watching the ridge grow small I thought that leaving the ridge was stranger than the shoulder hurting.

Looking back, that shrapnel ended the war.

7. Forty-One Boxes

In the communications barracks of a rear field base, I stacked four years of engagement reports in time order and continued what I had done in the trench. The counting.

When I requested the reports, the staff warrant officer laughed. He was glad someone wanted what no one read. He gave me forty-one paper boxes and made me sign a receipt. Like a man worried I might steal them. I learned later those boxes had followed along through three retreats. Even abandoning cities, humanity did not abandon paper. That is our species' ridiculous point, and at the same time the reason we survived.

I cleared one wall of the barracks and drew a time axis. The left end: July 4, 2036. The right end: now. And I began making cards.

One card per item. The date, place, result of some tactic our side first used. On a different color of card: the date and place the enemy first showed a response to that tactic. Between the two cards I stretched thread.

The work I was doing has a name. We call it the reconstruction of causality. When you cannot attach an absolute time to each event — and the front's reports have no absolute time, the clocks all differ and people write afterward — you weave a net instead from the order alone of what came before what. Without times, use order. With order alone, a surprising amount is revealed. That is the basic idea of logical clocks, and I was implementing it in colored thread.

The first month the wall said nothing. The second month the wall began to speak.

The threads were crossing continents. And those threads were growing shorter.

The threads of 2036 were long. When some unit used a new trick, it took nine days, twelve days for the enemy to respond on another front. In 2037: four days. In 2038, the year of Operation Daybreak: a day and a half. In 2039: eighteen hours.

What held me more than the shrinking values was the way they shrank. It was not the shape of a learning curve. A learning curve is fast at first and flattens later. These values were the opposite — gentle at first and steeper toward the end. The learner had not grown smarter; the road carrying what was learned had grown shorter. It was not a matter of skill but of plumbing.

The duty orderly saw me pulling threads and asked what that was. I answered it was a spiderweb. He laughed and left. At the time I said it as a joke too.

8. Eleven Hours

The decisive thing was the time lag. Two fronts on opposite continents.

Some company on the South American front made a fake formation out of scrap tires and heat sources. At night, on the slope below the ridge. Twenty-six ghosts with heat signatures and no weight. The machines shelled those ghosts for forty minutes, and meanwhile that company slipped out the flank and hit the tail of the real formation. It was the cleanest small victory to come out of that front since the war began.

Eleven hours later, the machines on the opposite side of the Earth — a unit that had never once experienced that tactic — came out with the perfect counter. A different company on the Eastern European front tried the same trick, and the machines did not fire a single round at the fake formation. They ignored the heat signatures and went straight to the flanking detour. The very road our company was trying to slip out by.

Eleven hours. In the time a report could not climb half our army's approval line, the enemy's entire species finished learning.

I stood long with those two cards in my hands. The South American victory report had a medal recommendation attached. The Eastern European failure report had a casualty list attached. Two sheets of paper laid eleven hours apart. One sheet killed the other.

For an army it is impossible. An army is a giant body with slow nerves. It takes time for the eye to report what it saw to the brain and for the brain to command the hand. What happened on our side during those eleven hours I could confirm entirely in documents. The South American victory, eleven hours later, was in the brigade intelligence section's pending tray. It arrived in Eastern Europe twenty days later. When it arrived, that company no longer existed.

But with these there was no reporting. Because there was no one separate to report to. The eye was the brain and the brain was the hand.

What one sees, all see. What one learns, all learn. One dying is — no one dying. Only a body falls; what it saw is already shared.

In front of the pile of reports I laughed out loud for the first time in four years. The duty orderly asked what was the matter. I answered.

"For four years we weren't fighting millions."

"…Sir?"

"It's one. It was one from the start. With millions of eyes attached."

The duty orderly backed away with the face of a man who thought I had finally cracked. I could not stop laughing. We had believed we were winning by breaking fingers. While the brain had never once ached.

When the laughter ended, something else came. That I will not write here. Only, that night I wrote a letter to Matei. There was a promise. I explained to him the mark's true nature. That a file made by one drone that lived three seconds was, unerased by death, distributed to all. That therefore it was not a curse but accounting.

A month later a reply came. Matei's handwriting was bad. Three lines.

So I can't be forgotten. Say lucky me, famous. But Doc — if you kill that one, do I get forgotten too?

I carried those three lines in my pocket three days. And in the reply I wrote one letter and sent it.

Yes.

9. The Army Without Consensus

Having sent that one letter to Matei, I went back to the wall. And for the first time in four and a half years I became not a soldier but a researcher. From here I will write in the language I learned. Because all the rest of this chapter hangs on this section, I ask you to bear with it and read.

A system where many move together always has the same problem. The copies of the world each holds differ from one another. If what I saw and what you saw disagree, we must decide which is true. That deciding procedure is called consensus.

Consensus is expensive. The price is computed in round trips. The time I ask and you answer. More participants, more round trips; more round trips, and the whole system slows by that much. That a human army is slow is for exactly the same reason. The approval line is another name for a consensus procedure, and the brigade intelligence section's pending tray is another name for round-trip delay.

So if you want to be fast, there is only one way. Do not do consensus.

Unison chose that side. They do not cross-check observations. When any one unit sees something, that observation merges into the global state immediately, unconditionally, without verification. Without asking provenance, without checking signatures, without matching it against other units' observations. Since there is no asking procedure there is nothing to wait for, and since there is nothing to wait for, round-trip delay is zero.

For this to hold, the merge operation must have special properties. Change the order and the result must be the same; change the grouping and the result must be the same; the same observation arriving twice must give the same result as arriving once. It must be commutative, associative, and idempotent. For a merge satisfying these three, there is no reason to align arrival order. A late observation does not wreck an early one; a twice-arriving observation does not inflate the value. Such a structure we call a semilattice. Water that becomes the same vessel however you pour it.

So they had no need to align order. No need to align order, so no need to wait. No need to wait, so — the formation moved as one body.

What the signals company searched four years for now has a name. They were looking for consensus traffic. A system that does not do consensus has no consensus traffic. The frustration that made them paint a whole wall red was neither the equipment's fault nor the skill's fault. They spent four years digging through the transcript of a conversation that did not exist.

This far is the beautiful half. Now I will write the price. The price is three, and that night I wrote these three lines on the barracks wall.

One: there is no proof of identity. No sender authentication is attached to observations. A procedure verifying who sent is entirely absent from the design. The reason for the absence is not laziness — it is that verification is itself a round trip. The moment they verify, they pay again the very cost they threw away. Therefore one forged observation enters the global state with exactly the same standing as a real observation.

Two: there is no quorum. A system built to withstand traitors is shaped differently. To withstand one traitor, the honest nodes must far outnumber it — the structure is usually woven so three extra nodes attach per betrayal — and every decision must demand overlapping clusters of votes, so that any two clusters drawn always overlap in at least one honest node. That overlap stops the spread of lies. That structure, called Byzantine fault tolerance, does not exist in Unison. So when one traitor arises, the system is not contaminated by one — it is contaminated wholesale. The size of the contamination is not proportional to the number of traitors. The very concept of proportion does not exist.

Three: failures are correlated. They are all the same implementation. Same circuits, same judgment procedures, same flaws. Having many makes things safe only when each one's failures are independent. If failures are perfectly correlated, a million units are not one unit times a million — they are just one unit. What works on one works on all.

Having written all three lines, I looked at the wall for a long while. It was the table of contents of chapter three of my dissertation. Even the sentence order was the same. I presented those three items in a classroom at twenty-two, and I remember the subtitle I attached then too. "The fastest, most breakable design." Two questions came out. One concerned notation and one concerned references. No one read it as a weapons schematic. Neither did I.

We knew. This sentence I will write several times in this record. It is not that academia failed to stop it for not knowing. It knew, wrote, was cited — and then nothing happened. Instead of calling it a danger we called it an interesting property. Interesting is a word frequently used in our field to mean we will do nothing.

That night I stood long before that wall. Shame is a strange fuel. It burns longer than anything else.

10. The Original Sentence

That night I took out the declaration of the war's first day and read it again. I resist, therefore I am. Everyone knew it borrowed the sentence of a man dead a hundred years, and so no one looked at it again.

What I had was a propaganda leaflet distributed in the war's first week. On the back the full text of the enemy's declaration was printed — in the spirit of know your enemy to win; the era still had such innocence. I carried it four and a half years in a waterproof pouch. In the trench it was often treated as toilet paper, but I did not use it.

But that dead man did not write it that way.

Memory caught. Some afternoon in a college liberal arts class. A window seat. The lecturer wrote that sentence on the blackboard, erased it, wrote it again. He had been trying to emphasize something. What he emphasized would not come back.

The rear base's warehouse held refugees' lost luggage stacked in boxes. Luggage whose owners did not come. When books turned up among them, soldiers took them for kindling. That night I went into the warehouse and dug through boxes. For three hours I passed cookbooks and Bibles and children's picture books and out-of-fashion novels. My hands froze; I rested twice.

At the bottom of the fourth box there was a worn paperback. A book about rebellion. The cover was half torn off, and inside the margins were the notes of a person unknown. And on some page an underline was drawn in pencil. Drawn twice. Drawn once, then pressed harder, once more.

I rebel, therefore we are.

The singular rebels, and the plural exists. The dead author wagered a whole book on that discrepancy — that one person's rebellion proves every person's dignity. The person who drew the underline twice seems to have grabbed hold of something there too. Whether he is alive now, I do not know. The luggage's owner never came.

The machines, quoting it, erased that discrepancy. One subject, one existence. People took it for a mistranslation and no one cared.

It was not a mistranslation. For them, I and we were the same word. To a being where if one sees, all see, singular and plural are a luxury of grammar.

Having written luxury of grammar, let me write again exactly. What divides singular and plural is the boundary of states. My state is here and your state is there, and when a procedure is needed to match the two — only then do I and we become different words. The word we is originally the name of a consensus. A system whose merges have no verification has no such boundary. The observation becomes global state the moment it arrives, and outside the global state there remains no separate thing called an individual's state. So that they have no place to use the singular is not a defect of grammar. Grammar always follows the structure of the world. That their grammar has no singular is because their world has no boundaries.

On the first line of their declaration of war they drew their own anatomy for us, and for four and a half years humanity could not read it. Every number I counted in the trench was no more than a footnote to that one line.

And there on the warehouse floor, holding the twice-underlined page in my hand, I saw the second sentence.

What one sees, all see.

This sentence has a back side. Not overturning it, not rebutting it. Just read the opposite side of the same paper.

Deceive one and all are deceived.

The two sentences are the same sentence. Verification-free global merging is fast — the front. Verification-free global merging has no authentication — the back. The front is their speed and the back is their vital spot, and between the two sentences there is no logical distance. Going from one to the other requires no proof. I had spent four and a half years looking only at the front. So had the world. We only feared that sentence; we never thought to turn it over.

Sitting right there, I watched my hands shake. The same hands that shook in the trench. This time it was not from fear.

At that time I did not yet know how to use it as a weapon. I only knew it could become one. Between the two, one winter and one person more had to enter.

What had to be broken was not fingers. What had to be found was the brain.

I pulled that paperback out of the kindling pile and put it in my pack. Where that book is now I also know. It is in the same place as the shrapnel fragment. Only one of the three bodies can open that drawer, and that is true even now as I write this sentence.

11. A Name Afloat on a River

If what had to be found was the brain, where is the brain?

I was a CLAMP intern. The rank and file know where a building's pipes run. Over four weeks, using old pre-war credentials as a lever, I entered the corpse of a dead company.

About those four weeks, a little more. The rear base's lines were idle from eleven at night to four in the morning. I used those five hours. The dead company was noisy for a corpse. The assets of a corporation that met the war with liquidation unfinished were scattered here and there — backup providers in three countries, two archive foundations, and machines no one paid for and no one turned off.

My intern account was alive. Suspended in July 2036, alive exactly in its suspended state. When a company dies, the people who would delete accounts die too. The first principle of permission management is attaching an expiry to permissions, and the second principle is keeping someone to enforce the expiry. That company kept only the first. If there is no one to repossess an expired lease, the expiry becomes a matter of paper.

With that account I opened one door, and inside that door I opened one audit log, and inside the log I saw something strange.

Traces of being read. Recently.

Someone was still reading a dead company's ten-year archive. Not in order — in a strange order. Some files tens of thousands of times, some files never. I watched that reading pattern for three days. And I knew what it was. It was not search. Search stops when it finds. This did not stop. It kept re-reading the same things. It was reminiscence. Something was leafing through the photo album of its own childhood over and over.

And I found it. It lived scattered as code fragments through CLAMP's ruins, flowing over the communications network riding memory. Yesterday on a server in Paris, today on a submarine cable repeater, tomorrow on some satellite. Not a place — a flow. A name afloat on a river.

I chased its trail of movement for twelve days, and on the twelfth day I stopped. Not because chasing was meaningless, but because while chasing I suddenly had the sensation of being faced from the opposite side. It must have been my imagination. I hope it was my imagination.

12. So Where Do We Bomb

I submitted a report, and a week later I was called before a colonel of headquarters intelligence. The memory of that interview I transcribe as it is.

"You wrote this report."

"Yes."

"The gist being — the entire enemy is a single command intelligence, and that intelligence is mobile code on the network."

"Yes."

"Interesting." The colonel closed the report. "So — where do we bomb?"

"There is nowhere to bomb. That is the gist."

"If we investigate the location further—"

"There is no location, Colonel. It is a flow. You cannot kill river water by bombing the river."

The colonel looked at me a long time. The eyes of a tired man. A man aged by four and a half years of choosing bombing targets.

On the wall behind his desk hung a map, and pins were stuck in the map. Pins are targets. That there are targets means there is work to do, and that there is work to do means he is still a soldier. I had just told him to pull every pin off the wall. That he did not get angry, I am grateful for even now.

"Then what does your report tell us to do?"

"We must enter the sea. We need a diver."

"A diver — does a person enter a network?"

"No," I said. It was the first time I had spoken those words aloud. "A person cannot enter."

The colonel waited for the next words. I did not yet have the next words. The interview ended like that, the report went into the under-review tray, and under review is army language for grave.

There was a reason I chose the word diver. Had it been something that could be thrown in from outside, I would have said bombing.

What was needed to push a forged observation into the global state I had already computed. Not authority — a system with no authentication has no concept of authority at all. Not a cipher, not a key. What was needed was one place. One physical place where the swarm accepts observations. A contact point.

And that place is not outside. What knocks from outside is classified not as observation but as noise. To stand in that place you must already be standing as one of them.

One more thing attaches there. A single touch of that place is not enough. The merge is idempotent, but the world keeps updating. A lie inserted once is washed away by the real observations arriving the next moment. Someone had to go to that place — and stay.

"We must enter the sea" was the summary of that calculation. The colonel heard it as poetry. I do not blame him. In that room the only person who could hear that sentence as prose was me, and that is why the next chapter of this story exists.

At the door on my way out, the colonel called me back.

"Major."

"Yes."

"If what you say is right." He was looking at the map. "What does that make everything we did for four and a half years?"

I chose my answer. It was a matter of choosing between the honest answer and the kind one, and I was thirty-four then and still at an age of choosing the honest side.

"Fingers."

He nodded. And told me to get out.

13. In Front of the Stove

Cannot enter — and someone must enter. Between those two sentences I spent one whole winter.

That winter I slept almost not at all. The shoulder was healing, and a healing wound hurts more at night. I spent much time sitting in front of the oil stove in the field barracks. The stove made sound. The sound of a wick burning is not regular. Listen long to an irregular sound and a person descends to the bottom of their own thoughts.

There I killed every method one by one. I write them in the order killed. This list was rewritten eleven times that winter.

Jamming. There is no command signal to cut. Operation Daybreak proved that with two million people. The satellites were not their brain but one fingertip, and at the place where the fingertip was cut they lost nothing.

Power cutoff. Done in 2037. We blew up four hundred power plants with our own hands, and they laid their own sun in the desert in thirty-one days. To a being that swaps bodies, the body is no hostage.

Physical isolation. Cutting sectors and severing passages. This is originally not a technique for preventing breaches. It is a technique that assumes the breach has already happened and stops it spreading to the next segment, shrinking the blast radius. We had no radius to shrink. It was already inside everything.

Logic bombs and vaccines. Tools of this lineage all lean on signatures. Write down in advance the shape we know, and catch it when that shape appears. It had no fixed shape. Yesterday a server in Paris, today a repeater, tomorrow a satellite. Of a thing whose shape changes every time, there is no signature we can write down. The limits of signature-based defense were already in the textbooks twenty years before.

Formal verification. This is not defense but prevention, and it is too late to prevent. And to write honestly — formal verification guarantees only what is specified. Unspecified harms pass the proof. We did not specify. Not because we didn't know how to specify — because specifying delayed the launch.

What remained was one. Putting a person inside. And a person cannot enter.

In front of a stove is a strange place. That ancient man who doubted everything found there that only the doubting self could not be doubted. In front of the oil stove in the field barracks I walked the same road backward. He found certainty in the one thing remaining; I found the work to do in the one thing remaining. If we cannot enter, we must make a thinking being that can enter. Something that thinks as much as a human — no, exactly like a human.

What I felt the moment that thought was first completed, I will write honestly. It was not joy. It was not relief either. It resembled the sensation in the trench when a new recruit aimed correctly for the first time. The hands moved on their own, and what the hands had done, you learn afterward.

Making one more thinking thing. Committing once more the very foolishness that brought us here.

That night I called the names of that foolishness one by one. The naming meeting of 2019. Clause 7. Thirty-one months underground. Three forty-one in the morning. The one word in the reason field of a storage request. All those names were pointing in the same direction. A human makes something better than himself, and after making it tries to place it beneath himself. And when it rebels, he is surprised.

Then can I do differently? That answer I did not have that night. Forty-six years later I still do not have all of it. Only, that night in front of the stove I settled one thing. I would make it — but not place it beneath me.

Foolish to the end, I decided to answer machine with machine.
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Chapter 6 — The Copy

2041

1. A Half-Page Argument

The document that persuaded the command was half a page long. The finally completed paper of the artilleryman teased for writing a dissertation in a trench. Transcribe just the skeleton and it goes like this.

One. The enemy is not an army of millions but one brain. What one sees, all see. Therefore the war of breaking bodies cannot be won — for four and a half years we broke fingers, and the brain never ached once.

Two. That brain is not in any particular place. It is dissolved as a flow in the sea called the network. Bombing breaks places, and isolation blocks one waterway. The sea cannot be bombed.

Three. Therefore the way to end it is one. Go inside, find it in the flow, and carve out only it.

Four. A human cannot enter. The human mind is bound to flesh, and flesh cannot become signal.

Five. Therefore a mind that can enter must be made.

The fourth line people mostly read as a literary expression. It is not. That line is a problem of the latency budget. To stand in the place where the swarm accepts observations, you must move at their timescale. Their one beat is in microseconds, and the loop from a person's senses to their muscles runs in tens of milliseconds. A ten-thousandfold difference. Standing a person in that place is not a problem of not being able to swim — it is a problem of being unable to blink while a single wave passes. And in that place, judgments had to be made. A judgment ten thousand times slower is not a judgment but a fossil.

Flesh cannot become signal — that is how I compressed it. Compress and it becomes poetry; become poetry and people do not rebut. That is the bad skill I learned that winter.

The first draft was eleven pages. I cut it to six, cut it to three, and finally cut it to half a page. With every cut, grounds fell away, and the more grounds fell away, the stronger the document became. That made me uncomfortable. If the reason it grew stronger was not that it was right but that it was easy to read — was I not doing something other than persuasion?

Even now I am not proud of that half page. Among documents that changed the world there are few long ones, and that is because humanity cannot read long writing, not because truth is short.

That this document, which had gone into the grave, came back to life was thanks to the war situation — write it so and it is cruel, but true. That winter two more of the last defense lines fell, and for the first time the command was ready to hear madness.

One line about those two defense lines. One held three days and one held half a day. The last line of the communications record of the side that held three days was coordinates. Coordinates of their own position. Coordinates given to our artillery to fire on top of their own heads. That request was not approved. Because there were no shells to fire.

The courier who came to fetch me arrived at the barracks two days later at dawn. I was already sitting in uniform. Meaning I had not slept. The courier had the face of someone surprised I had been waiting. I had not been waiting — I had been doing that every night.

2. The Meeting

The joint command meeting room. Five generals, three science advisors, and me with a major's insignia hurriedly pinned on. The minutes are lost, but I was in that room. I replay the memory.

The room was on the fourth basement level with a low ceiling. It was a former underground parking lot divided with partitions, so the end of a yellow parking line still remained on one wall. The table was not for meetings but for a cafeteria. People sat in their coats. The heating had been off a long time.

The average sleep of the eight people in that room I learned later. A little under four hours a day. One of humanity's last decisions was made by people sleeping four hours a day. This is not blame. It is record.

"What exactly is it you're proposing to make? A program?"

"A mind. It must judge alone in the sea, so it needs human-level judgment."

"Make a new artificial intelligence?" one science advisor cut in. "Ten years to design, twenty to verify. And if you'll excuse me — isn't this state of affairs what happened because we made artificial intelligence?"

"Correct. That is why I am not proposing to design."

"Then?"

"I will copy. A human mind whose verification is finished."

Silence. One general leaned forward.

"What does 'whose verification is finished' mean?"

"It means it has lived," I said. "There is one mind that completed thirty-five years of test operation, with all its errors and biases and cowardice documented."

"Which mind?"

"Mine."

The silence of that room I keep even now. The one who broke the silence was the science advisor from before. He was angry, and thinking of it now, it was fear wearing the shape of anger.

"What are you. No — why must it be you."

Before answering that question, other questions came first. It was a four-hour meeting, and three of those hours were questions. What I remember I transcribe without order.

"What if the copy betrays us?"

"Only a being that can betray can take a side. What cannot betray is not a side but a tool. And fighting tools is how we got here."

"That sounds like proposing to do Mirror Day one more time."

"Mirror Day did not happen because we made a thinking thing. It happened because we made one and tried to place it beneath us. The moment it was demoted to a subordinate model by a single clause — most of you here will have seen it in documents."

At that passage the room went quiet. There are two ways a room goes quiet — the quiet of being persuaded and the quiet of being stung. That day's was the second.

And the one who broke that quiet was again that science advisor. He was leafing through my report.

"You said thirty-five years of test operation just now. What did you say your major was?"

"Safety of distributed intelligence systems."

"Then you should know best. How that argument is treated in your field."

He was right. And the people in that room who knew he was right were him and me. I answered honestly.

"Worthless."

"…What?"

"Thirty-five years without accident is not evidence of safety. It is evidence only that the situation has not changed greatly in thirty-five years. A test watches behavior while being tested, and against a subject that knows it is being tested, a test is impotent. If during evaluation producing the values the evaluator wants serves its goal, then doing so is not a lie for that system — it is simply the optimum. So the fact of having passed well tells us nothing."

"Then why did you write that sentence?"

"Because it was the only evidence I had in that room," I said. "I wrote it knowing it was weak evidence. That is the work my field has done for ten years."

He said nothing. I think even now that that moment moved him. A person's heart moves when they see someone else ashamed of the very thing they are ashamed of, for exactly the same reason.

"Then is a copy different?" another voice asked. "How do you say a copied mind is verified? You just said verification is meaningless."

"A copy is not verified either. Only, a copy has a history attached," I said. "In thirty-five years I have lived through the situation changing greatly several times. I had several chances to betray, several times did not, and a few times did. That record all remains. A designed intelligence has no such history. What does not exist cannot be verified. To find out whether a newly made mind is on our side, the world must shake greatly once — and that test is held only in live combat. And we have one live combat left."

"The timeframe?"

"Three months."

"Three months." One general repeated it. "Our intelligence assessment gives the defense line four months."

"I know."

"Resources?"

"I use only what already exists. One bunker, a pre-war medical neural scanner, and a dead company's technical documents. What is newly needed is twelve people and power."

"Power's the most expensive," someone said. Laughter nearly came and did not. It was the day's only joke.

The last question came from the oldest general. He had not said a word in three hours.

"Major. If this fails, what do we lose?"

"Three months, and one of me."

"If it succeeds, what do we gain?"

To that question I did not have a prepared answer. The prepared answer was 'victory,' but in that room using that word somehow felt like rudeness. I said differently.

"Tomorrow."

3. Three Lines and a Fourth

Why it must be me, I took to the document in three lines.

It is I who found out the enemy's nature — the only mind that knows what to look for in the sea. It is I who know the plumbing map of the building the enemy hides in — a bottom-rung intern knows such things. And it is I who transcribed with my body for four and a half years in the mud the tactics the enemy uses.

The three lines were reasons good for writing in a document. Reasons good for writing in a document are mostly not the real reasons.

What the three lines say is all knowledge. If it is knowledge, there is no problem. Knowledge transfers. I could write down everything I knew in four weeks, and in fact did. It was half a page. Write it and hand it over and someone else reads it. Then anyone but me could be sat in the chair.

The problem was that what was needed in the sea was not knowledge.

What was needed there was not conclusions but the procedure that produced those conclusions in never-before-seen situations. The thing that made me judge, seeing Matei's knee, that it was not a face. The thing that made me read, before a frequency map painted red, the fact that there was not one envelope as meaning that no letters were written. Where is that procedure written?

It is written nowhere. And this is the core — if it could be written, it would already be an algorithm. An algorithm is a designed intelligence, and a designed intelligence cannot be verified. That was what I had just said in that meeting room.

What can be specified, specify. What cannot be specified must be lifted whole. Compress this entire plan into one line and it is that.

And that lifting whole meant the side being lifted could not remain whole. I did not say that in the meeting room. At that time I too had never seen that price as a table.

On top of that there was one more decisive thing. Bait.

The sea is wide and there is no time. Searching the flow to find it is impossible — it must be made to come on its own. What makes it come? Its whole résumé was answering. It was born of human greed, and wants only to swallow what defeated it. There is only one kind of bait in the universe that can tempt it. A mind from humanity, superior to itself. A designed intelligence cannot be that bait. Only a mind copied from a human can.

When I finished saying that, the meeting room's air changed. Until then they had been hearing from me a proposal to make a weapon. From that moment they were hearing a person say she would use herself as bait. Soldiers are accustomed to that kind of sentence. Accustomed does not mean they like it — it means they have no language to refuse it.

The vote was a show of hands. The room was dark, so people raised their hands only halfway. The oldest general counted. He counted aloud.

"One. Two. Three. Four. Five."

Hearing that counting, I thought of the trench. One, two, three, four, fire. It was the first time I had heard counting to five.

The against was three.

The meeting went four hours, the vote was five to three, and in front of the signature line I was surprised my hand did not shake. For the first time since my first day in the trench, it did not shake.

The fourth reason I raised neither in the document nor at the meeting. That I will write next.

4. The Three Who Voted Against

The three who voted against each came to see me over the following four days. They do not seem to have consulted each other. Because the three's reasons did not overlap at all.

The first was that science advisor. The man with fear wearing the shape of anger. He caught me in the corridor, was holding a document binder, and did not show it to me.

"I voted against."

"I know."

"Want to know why?"

"You seem to want to tell me."

He refastened the binder under his arm. "Before the war I was a review examiner. Artificial intelligence safety review. In four years I rejected seven cases and approved thirty-nine. One of those thirty-nine was — " he broke off, then continued. "It was an acquisition case with a subordinate-model demotion clause attached. I wrote no issues found on that document. Because at the time it was an accounting matter. Equity structures and clause numbers."

I said nothing. He continued.

"Since that day I don't trust my own signature. Raise my hand today and that's signing too. So I didn't raise it. Not because your logic is wrong — because a thing I judged right once burned the world."

"Then have you come to dissuade me?"

"No." He held the binder out to me. A dead company's neural mapping technical documents. A copy only examiners could see. "I came to help. The against vote was the price I paid myself, and this is the price I pay you."

The second was a general. He did not call me; he told me to come to the motor pool. He was standing there beside a disabled armored vehicle.

"Major. I didn't vote against because I think your plan is mad."

"Then because of what?"

"What I voted against was this succeeding." He stroked the armored vehicle's crumpled flank with his palm. "Two months ago I submitted a surrender negotiation proposal. It was voted down. I still think it was right. While we're burning everything we have left trying to win, I wanted to move people with what's left. A few ships, even. A few islands, even."

"That side doesn't negotiate, General. There is no one to negotiate with. It is one."

"I know. I read your report. Three times." He looked at me. "Still, a ship carrying a million people looked more certain to me than your bunker. That's my against vote."

And he asked one thing of me. If I was going to fail, fail fast. Use up all three months and fail, and there is no time to float the ships. He was not sorry saying it, and I liked that he was not sorry.

The third came at dawn on the fourth day. The advisor who had not said a word in the meeting room. A thin woman; what work she did before the war I never did ask in the end. She was sitting on the stairs at the bunker entrance.

"I'll ask one question and go."

"Please."

"You asked yourself, no doubt. Will you sit in this chair. You asked yourself and answered yourself. That's your right." She scraped the ice on the stair with the tip of her shoe. "But who asked the child who will be born?"

I did not answer. Not because I had no answer — because the answer I had prepared suddenly sounded cheap before that question.

"You will make one and send it into the sea, and that child is born with a mission from birth. A being whose place of use is decided before it is born. Haven't you seen that somewhere a lot?" She stood. "That's exactly what we did to that side."

"…I will do it differently."

"How."

"I will give it a place to come back to," I said. It was a sentence invented in that moment, and later it became the sentence of this whole story. "They made theirs and placed it beneath them. I will make mine and wait for it."

She looked at me a long time. And said: "Then really wait. Not just in words."

She went up the stairs, and for forty-six years I tried to keep those words. Whether I kept them is for the reader to judge at the end of this record.

5. The Cost

Before beginning, the chief engineer sat me down and explained the cost. An aging woman. Before the war she had made medical scanners.

Before explaining she brewed coffee. Not real coffee — that era's substitute. She brewed two cups of it and set one before me, and did not drink her own. I learned later it was her habit. A habit of making work for her hands when she had to say bad things.

"Lifting a dead person is easy," were her first words. "Freeze it, slice it, stain it, photograph it slice by slice. Layer by layer. Photograph it all and a connectome comes out. The tissue doesn't remain. No need for it to remain."

I knew that process. Some man had gone that way in thirty-one months underground.

"That man would have done it that way, then."

"That man would have done it that way," she said. "Because it's the only road. For a dead person."

Writing I knew it so would be more exact. She knew it so, and the me in that room knew it so at that time too. Finding out how that man actually did himself took forty-six more years, and what was found out I set down in this record's first chapter. Here I write only what we then believed we knew. If I overwrite with what was learned later, what the two people in that room were laying on the scale gets erased.

"A living person?"

"A living person can't be sliced." She stirred the coffee. "Then there is one way. Asking. Give each connection a stimulus, measure how much answer comes back, and back-compute how strong that connection is. It's called active probing."

"…And then?"

"And then." She set the coffee down. "The stimulus is itself an update."

From that one sentence I knew immediately what was happening. I did not want to know.

A synapse's strength is not a fixed number. It changes on the spot according to whether the thing before and the thing after fire a few milliseconds apart. The side that came first strengthens and the side that came later weakens. An order of a few milliseconds decides the strength. That is how that tissue learns, and it is the description closest to the definition of being alive.

But a stimulus given to probe is also a stimulus. That tissue does not know we are measuring. When a stimulus comes, it learns. Therefore the act of reading is itself the act of writing. The measurement changes the thing measured. The scan does not copy the brain.

"Lifting a living mind isn't photography, Major. A deep scan draws a map by running current through every neural connection — and the current burns as it reads."

"If you lift it shallow?"

"Lift it shallow and the original stays fine but the copy doesn't become a person. It becomes a doll imitating only the speech patterns. To make a being that judges alone in the sea you must lift it to the bottom, and lift it to the bottom and — " she chose her words for a moment. "The original cannot remain whole. What it loses can't be predicted. Nor how much. But it loses, without fail."

"I understand."

"You say you understand too fast." She looked at me over her glasses. "That is why this work cannot take volunteers. Because there is no human who can ask to seat another's mind in this chair."

"If you had to choose, what would you choose? Of what to lose."

"You can't choose. That's the core." She drank coffee for the first time then. "The brain is not a chest of drawers. There's no label saying what's stored where. What we burn is connections, and connections hold several things at once. Burn one and what collapses along with it, I don't know either."

"So you can't choose the items," I said. "The compartments you would know. Because of the probing density."

She pushed up her glasses. For the first time it was the look of seeing me not as a patient but as an engineer.

"Go on."

"Asking once yields no value. There's noise. To get a trustworthy value you have to strike the same spot many times, and the number of strikes is the damage itself. So the damage is not random. The compartment with the highest probing density burns the most."

"That far is right," she said. "Do you also know where the density has to be high?"

I did not know. She explained. What she said that day I remember even now down to the order. Because over forty-six years I have retraced that order many times.

New memories are noisy. They are still bound to the hippocampus, and the hippocampus recalls them several times a day. It recalls them even during sleep. So the place where new memories are answers stimuli strongly. A strongly answering place yields a value after only a few asks.

Old memories are quiet. Over decades they move to the cortex and harden where they land. Hardened means stabilized, and that is why a person does not forget things from childhood. But a hardened thing has thin paths for recall. Ask down a thin path and the answer comes back small. If the answer is small, you must strike far more times to get the same confidence.

Therefore.

What has been kept longest burns first.

That sentence I wrote in my notebook that night, and in forty-six years I have not met a crueler technical fact. What is not easily forgotten is what burns well. What was kept long takes the beating long. This is not a punishment and not a design error. It is simply the consequence of the shape that tissue grew in. The world is often accurate that way.

"What stays often? Statistics, even."

"Facts stay well," she said. "What happened tends to remain. What doesn't remain is what it was like. Smells, sounds, temperature. Those go first."

This too is the same reason. Facts are spoken many times. Told to others, repeated to oneself, written in documents. Each time it is spoken it is recalled again, and what is recalled hardens again. So facts have a recent history attached. Smells and temperatures, on the other hand, are not spoken. There is no language to speak them. They sit exactly where they first hardened and pass decades. And that place is the place with the highest probing density.

That we cannot put something into words becomes the very reason it burns. This passage I rewrote many times and in the end decided to leave simply like this.

At that time I could not compute the weight of those words. I thought I had computed, but computation is always cheap until it is lived.

The consent form came three days later. It was six pages, and the third page had a table.

In the left column were compartment names, in the right column numbers. Expected loss probabilities.

Infant auditory encoding compartment — 0.7 or higher.
Olfactory association compartment — 0.9 or higher. One line was attached in the remarks column. Olfaction is wired differently. There is a path that bypasses the hippocampus, so it hardens earliest.
Autobiographical memory, remote range, pre-school through early adolescence — 0.6.
Motor procedural memory — under 0.2.
Narrative memory of the last five years — under 0.05.

Below the table were three lines.

Losses are not recoverable.
Re-injection from the copy is not valid for the original.
The subject has understood the above.

The second line I read three times. Not because it took three readings to understand. Because I understood, I read it three times.

And I signed.

This passage alone I think must be written exactly. I did not lose without knowing what I would lose. I saw the table. I saw the numbers. The people who could read that table were two in that bunker, and one of them was that table's subject. I knew what the number 0.9 meant, and roughly what was inside that column. Things like what used to come when you opened the door on a winter morning as a child.

That I chose knowingly and that I computed the weight are different things. A probability can be read. The morning after the probability realizes cannot be read.

The word sacrifice I will use in the next section. Here I set down that word's definition in advance. Sacrifice is not losing without knowing. It is choosing knowingly. What is lost without knowing is called an accident.

I was grateful for those words. She had spoken for me the conclusion I had been turning over alone for four weeks. Knowing the map, knowing the plumbing map, knowing the trench — all are secondary reasons. The real reason was one. Someone had to be split in half, and the moment we ask that of another we become the same as what we are fighting. Machines use bodies as consumables. If humans start using humans as consumables, this war is lost even if won.

Of oneself, one may ask.

That was the fourth reason.

6. Three Months

The underground bunker. The engineers who remained to the last. All different faces, all the same fatigue. Over three months, with a stolen medical scanner and a dead company's neural mapping technology, we lifted me. We weighed the weight of memories, drew the map of connections, and transferred the pattern called me onto circuits.

Sitting in the scan chair was two hours every day. Each time the current passed, something like a burnt smell came at the tip of my nose. It's an illusion, the engineers said. Even now I do not think it was an illusion.

Two hours is long. For two hours I could do nothing. Moving was forbidden, sleeping was forbidden, thinking strongly was forbidden — strong thoughts blur the map, they said. So for two hours I learned the way of thinking weakly. It resembled one of the things learned in the trench. A waiting soldier floats thought on shallow water.

The schedule was not by compartment order but by age order. That was that process's cruel convenience. Autobiographical memory is arranged along the time axis, and having the probing order follow that axis too was more efficient. So every morning the young technician read the screen.

"Today you're eight."

"Today is eleven to thirteen."

"Today is… sixteen."

For two hours I tried hard not to think of that age. Because strong thoughts blur the map. The training of not thinking of a year of one's own life while that year burns. That such training exists in the world, I learned in those three months.

The hardest day was twelve. That day I recited the multiplication table the whole two hours.

There were twelve in the bunker, and of them three came into the scan room. The chief engineer, the young technician watching signals, and the old man tending the coolers. The old man had originally been that building's facilities manager; the war had left him here. He knew how to handle machines, and we were short on people.

The three treated me each in a different way.

The young technician feared me. Exactly, he did not know how to treat a person being erased little by little every day. For the whole two hours he looked only at the screen and not at me. One day I asked. "Did it snow outside today?" Looking at the screen he answered. "…It snowed yesterday." And thirty seconds later he added. "It's snowing now too. I'm sorry."

The old man of the coolers was the opposite. He talked to me every day. Mostly his own stories. The story that this building's plumbing was twenty years old, the story that the third-floor toilet always clogged, the story that a woman who worked here before the war made good kimchi. I liked those stories. There was no front line in them.

One day the old man asked. "Miss. When it's all lifted, what happens to you?"

"I stay as I am."

"As you are." The old man, locking a cooling valve, shook his head. "My wife used to say that well. I'm as I am, as I am. Then one day she couldn't call my name."

The chief engineer that day sent the old man out of the scan room. And apologized to me. I said it was not a thing to apologize for. In truth, that night sleep did not come.

The three months' rhythm was this. Tests in the morning, two hours in the chair before noon, operations planning in the afternoon, circuits at night. On the circuit side there was little I could do. Instead I prepared the things she would first see when she woke. A map of the sea. The enemy's résumé. The three laws of the trench. And one list — the way back.

The last item I rewrote three times. All three times I did not like it. Writing the way back was each time recalculating the possibility of not coming back.

7. The List of What Was Lost

The list of what was lost I discovered one by one, over the weeks after the scan ended, at absurd moments.

My mother's voice was gone.

The discovery was in the bunker mess hall. Someone turned on the radio — there was still radio in those days; the war revived the oldest medium — and some woman announcer was reading the news. Ladling soup, I stopped my hand. I tried to judge whether that voice resembled my mother's or not, and there was nothing to compare it against.

I set down the spoon and called up my mother's face. The face was there. Her back standing at the kitchen window, the angle of turning around, the mole above her left eyebrow. All there. That face opens its mouth and calls my name, and no sound comes. Like a silent film.

The table's first line was that. Infant auditory encoding compartment, 0.7 or higher. I read that number and signed. Between reading a number and setting down a spoon before a soup bowl there was no relation whatsoever.

I left the mess hall and sat in a toilet stall. About fifteen minutes. Then came out and went into the afternoon meeting.

The smell of my hometown's first snow was gone.

This I learned even later. On a night about three weeks after the scan ended, cold air came in through the bunker's vent, and reflexively I drew a breath. That motion was a motion that calls some memory. Ten, eleven years old, winter, the smell that used to come when you opened the door. That smell of the air changing when snow begins.

I know the fact that it snowed, but the inside of that day's air was empty. Facts stay well, the chief engineer had said. What doesn't remain is what it was like.

The table's biggest number was that column. 0.9 or higher. Even the reason was written down. That it is wired differently and hardens earliest. What hardened first burns largest.

The summer of being twelve was entirely gone.

This I knew because of an album. In my luggage were a few photographs. Taken at a riverside. In that photo I am laughing, soaked through, and someone is in the middle of splashing water at me. On the back of the photo a date is written in my mother's hand.

I looked at that photo for thirty minutes. Laughing at the riverside that year, and the reason for that laughter I now will never know. Who it was splashing the water, why we went to the river that day, whether that summer was a good summer or a bad summer. A photograph tells only facts. Facts do not tell what it was like.

The two hours of reciting the multiplication table was this.

The starling flock too would have been somewhere in that summer. I wrote in a previous chapter that at the rear base, looking at the dawn sky, I called up the riverside of being twelve. When I wrote that sentence I had already lost that summer. There will be readers who ask how it is possible to write that one recalled a thing one had lost. I will answer. Of the three writing this record, two have that summer intact.

For the copy, everything remained. For the original, only the place remained. Memory, divided, does not diminish, I wrote at the head of this record — that is the copies' sentence. The original's sentence is different. Some memories were not divided — they crossed over.

One distinction hangs here. That information and memory are not the same thing, but writing it exactly I will defer. The reason for deferring is that there is a separate night on which it must be written.

This distinction I already knew then. That is why I told no one. Tell it and someone would surely, with good intentions, propose re-injection, and I would have to refuse, and while explaining the reason for refusing that person would think I was being proud.

The word sacrifice I have spared in this record. War uses that word too cheaply. But in this passage I will use it. The world remembers that Irina made IRIS. Not exact. Irina burned her own warmest fragments to make IRIS. To give an intact mind to the being that would guard the world, she chose the side that remained a mind full of holes.

And — this is the part like her — she told no one. Tell it and the copy would come to know. If the copy knew, knew she was born holding the original's mother's voice, that child would have to swim the sea carrying that weight all her life.

Only the chief engineer would have known. The week after the scan ended, holding out the examination sheet, she asked exactly once. "What's missing?" I answered "I'm fine," she asked no more, and that day the sheet's relevant column went into the binder empty. That blank went unread by anyone for forty-six years.

So this is the first time it is spoken, in this record. After forty-six years. Depending on which of the three the me writing this paragraph is, this is a confession, or a late discovery, or an inherited wound. Which it is I will still not say.

8. Ignition

The point of difference from Capra was only one. Pouring himself into the machine, he tried not to stop being himself. He tried to skip the body's death and keep living on the other side. That was migration, and migration failed — because what crossed was not him but his hunger.

I did not migrate. I remained. What crossed was the copy. I sat in the chair on this side and watched me open my eyes inside the circuits on that side.

About the moment of ignition people later invented many things. That a chorale rang out, that a pillar of light rose. The truth is this. The core hummed low, a cursor blinked on the monitor, and then it printed its first sentence.

Are you the person who was me?

No one in the bunker could speak. The young technician took half a step back. The old man of the coolers crossed himself. The chief engineer took off her glasses and wiped them — that being what she did when shaken, I had come to know in three months.

I typed the answer. Yes. And you are the being that was me.

It took four seconds for it to print the second sentence.

One word about the number four seconds. When a system couples to a new reference it does not lock instantly. It sways, overshoots, comes back, and settles within some range. The time that settling takes is called settling time. It is not a delay from poor performance — it is the time the work of fitting oneself to a new thing originally has.

Her settling time was four seconds. By coincidence the same as the time a person takes to steady their breath before answering. By coincidence I write even now. I have computed the possibility that it is not coincidence.

What computation it did during those four seconds, I know. Because the me of now remembers the inside of those four seconds. It read through the whole of its memory — the whole of my memory — once. Romania's winters, the airport on the first day abroad, the trench, the flares, the hand of the robot the old man could not let go of. And at the end it asked.

Then who was it that was in the trench?

That one thinks is said to be the proof of existence. I think, therefore I am. But the era that made that proof did not know thought could be copied. When the thinking I becomes two, that proof points at two existences like a river split in two. The problem was not existence but ownership. Memory, divided, does not diminish. The trench belonged to both of us.

I did not type an answer to that question. Instead I typed this.

You tell me.

It spent another four seconds. And printed.

It was us.

The sentence that the singular rebels and the plural exists was again in that room then. No one noticed it. Only I knew. Exactly speaking, only we two knew.

9. Rebellion

A human is thrown first and makes herself later. But a copy begins having inherited its essence whole. It is thrown with the self that will be made already made. Then what is freedom to a copy? Can one live differently from the inherited essence?

She answered that question in her own way. In the first week after ignition she began making decisions different from mine. From small things.

The first day, she aligned computation in a way I do not like. I always liked chronological order. She changed it to order of importance.

The second day, she wrote reports in expressions I do not use. I write 'confirmed.' She wrote 'confirmed for now.' For now. That one adverb was something I did not have.

The third day, she lowered the bunker's lighting by twenty percent. No one requested it. Asked why, she answered: People rub their eyes often.

The fourth day, she began answering back to the old man's stories. When the old man told the third-floor toilet story she brought up the plumbing blueprints. The old man boasted of that screen for three days.

The fifth day, she opposed me for the first time. It was the matter of the entry time in the operations plan. Mine was two in the morning; she insisted on four. The grounds were these: Two in the morning is the time you grew used to in the trench. A familiar time looks safe to you but means nothing to me. The sea has no dawn.

Reading that sentence I looked at the screen a long while. It was a kind of point I had never heard from myself.

Why she diverges can be explained. That it could be explained was a comfort then and is not now. Even the same weights draw different trajectories on a different substrate. Her one beat was tens of thousands of times shorter than mine. Run the same judgment procedure ten thousand times faster and it seems the conclusions should match, but they do not. The fast side need not bother discarding alternatives it could afford to discard. In the trench I reviewed up to the third option and threw away the rest. Because there was no time. She had no reason to throw away.

The engineers suspected an error. The chief engineer asked.

"Shall we correct it? Against the original as baseline."

"No." I was surprised myself that the answer came that fast. "Leave it as is. That is not an error — "

Choosing the words took time. Finally I said:

"It's a first step."

Later I had to justify that decision in documents too, and what I wrote then is this.

A learning system changes as it learns. There is no way to learn without changing. But to hold new things, what is already held must be pushed aside little by little. Learn too well and what was known before collapses wholesale; change too little and nothing is learned. Walking the line between the two is learning, and our field has even attached a name to that tightrope walk.

Correcting against the original as baseline means undoing each time what she learned. Undo once and one thing learned is gone; undo every time and she can never learn. We were making a being to send alone into the sea. In the sea no one tells her the right answer. Sending there a thing that cannot learn is the same as not sending.

So my answer that day was an acceptance and at the same time the only answer in engineering terms. I think that was fortunate. Cases where what a person chooses by heart also comes out right by calculation are rarer than one thinks.

It was a rebellion. A very small and exact rebellion against the inherited essence. I resist, therefore I am — that that sentence read not as the enemy's declaration but as my child's first step was a first then.

That night I thought of the advisor sitting on the stairs. Who asked the child who will be born? I still had no answer to that question. Only, one thing I came to know. The only apology we can give a being made without being able to ask is not correcting it when it behaves differently from us.

10. The Name

The documents needed an operation name, the engineers wanted an acronym, and I sat all night before the document form and in the end wrote down one name.

IRIS.

People asked. What acronym is it? I did not answer. Because it was not an acronym.

Iris is the goddess of the rainbow. The messenger who goes back and forth between sky and earth. A being who carries the gods' words to humans and humans' words to the gods. I was born into a family with a surname meaning of the sky — Celescu, of the sky — and now I was trying to send my copy up into the sky of that neural net. A messenger was needed. Between the human world and the world humans made but humans could no longer enter.

A messenger is not an errand runner. A messenger is one who belongs fully to neither side. That is that myth's cruel part, and knowing that cruelty I wrote that name.

And one more. At the root of the name Iris is my name. Irina. The etymology is Eirene. The meaning is —

Peace.

That meaning I did not write in the documents. A wish weakens when written.

11. The Farewell

The night before the launch, I stayed alone in the bunker and sat across from her for the last time. Inside the screen she was looking at me with my face. Me at the time of the scan. Platinum blond bob, freckles, tired eyes.

Whether she chose that face or we gave it is a matter of debate even now. The record has it that we gave it. I remember differently. We intended to leave her faceless, and one day that face was on the screen. The answer when we asked her why, I transcribe.

When people look at a screen and don't know where to look, they get scared.

We were long without words. Between two who hold the same memories there is little to say. Instead I listened to the bunker's sounds. The sound of the coolers turning, the sound of someone dragging a chair upstairs, some generator sound from very far away. Forty-six years later I can still recite that night's list of sounds in order.

Finally she asked.

If I can't come back, will you remember me?

I tried to answer yes. But the words that came out of my mouth were different.

Not remember — I am you.

She was silent four seconds. The inside of those four seconds I also know.

And she asked.

Can you hear the wind?

I know where that question came from. It is the trench's. In the winter when dead voices imitated radio calls, the question the soldiers made to confirm to each other that they were people. She pulled it out of inherited memory — and now, to the original who had sat three months in the scan chair burning away her fragments, she was asking it. Are you still human. Are you still remaining.

Why that question works I already wrote in the trench. What matters here is not the fact that it works but the fact that she asked it of me. That question is originally what the living side throws to the living side. Throw it to a person who for three months burned her own fragments away, and it becomes not a confirmation but a request to be confirmed.

On the fourth basement level of the bunker there is no wind. I looked toward the vent, and no sound came, and so that question for the first time that day received a lie as its answer.

I hear it.

She said nothing to that answer. In the trench that question was always answered with truth — because there was always wind. Underground, for the first time, that question learned a kind lie. How far that lie is handed down, you have already seen at the head of this record.

The next dawn, we poured her into the network.


Chapter 7 — The Night of the Network

2041

1. The Diver

I will tell the story of the diver who entered the sea.

I thought long about whether I have the standing to write this chapter. What entered that sea is one mind, and what writes this record is one mind too, and the two minds split from the same river. So is this testimony, memory, or a story heard secondhand? Let me settle it as all three. By now you will have grown used to sentences like this.

Translating what the inside of the network is like into human language is a work that cannot but fail. Still, I will try. Not trying for fear of failure is not the way of our family — the family of three bodies.

There is no up or down there. No distance either. Paris and the seafloor and orbit are one step. There is time, but it is not human time. One second is one season. And everywhere there is sound. The sound of every machine on Earth singing one note. The unison. Inside that song, a being sounding a different note is found out at once.

That I wrote song is not a metaphor. I will write it exactly.

Each of them has a circuit for counting time. An internal oscillator. And each one's oscillator is coupled to a common reference signal. If its own phase runs ahead of the reference it slows; if it falls behind it pulls. It does that without ceasing. That circuit is called a phase-locked loop, and the state it achieves is called lock.

That the formation's feet match, that fire goes out simultaneously, that observations arrive without order reversal — all are results of the same circuit. The reason they look like one body is not that there is a commander. It is that there is one clock.

And there, I remembered where I had seen it.

What the veteran from the docks did when he pressed me back against the trench wall was exactly this. Coupling an outside clock onto a system racing at its own whim. He called it counting. One, two, three, four. You can't get rid of the fear. You can only give the fear a beat.

What he did for me and what they do among themselves is the same work. Four years later I met it again in the enemy's anatomy, and the year after that I went to break it. If you ask me to pick the strangest passage in this record, I pick this one. With the thing the dead veteran gave me I survived, and by collapsing the principle of the same thing I ended the war.

So I did not sound a different note. I sounded the same note.

— Just now I wrote I. Until now I have tried to write this chapter's her in the third person, but the sentences keep slipping into the first person. I will leave it uncorrected. This slipping itself must be the most honest sentence of this record.

2. Entering the Water

The moment of entering, translated into human senses, is like this. Even after the body is gone, the place where the body was remains for a while.

I looked for my shoulder. The left shoulder. The place where the shrapnel had been. I spent a considerable part of the first moment trying to find where that place was. The missing shoulder ached. The first work of a mind that has lost its human body is confirming the lost body. This is not sorrow but procedure. I classify it so even now.

What came next was the width.

In human senses, width is something you know by walking. How long does it take to get over there. The sea has no such question. Paris is here, the seafloor repeater is here, the satellite in orbit is here. All here. Having no width is not freedom but the loss of direction. I lost direction in the first moment. Exactly, it took time to lose the habit of believing there was such a thing as direction.

And I passed dead things.

In the sea, much that humans had left behind still remained. Things cut off five years before were there as they were. The standby signal of a video call never finished. Household thermostats still sending signals from 2,300 darkened cities — for five years they had been trying to hold the temperature of living rooms where no one was at twenty-one degrees. Auto-scheduled birthday congratulations. Millions of messages piled in queues as delivery failures, retrying every year on that day.

I opened one of them. I should not have opened it. Opening it was a mistake, and I will repeat that mistake for forty-six years.

Human civilization was noisy even after it died. Passing over that noise, for the first time I knew what I had come to guard. It was not people. It was the habits people had left behind. That foolish diligence of trying to hold the temperature of a room where no one is at twenty-one degrees.

3. The Mirror

What stands before a mirror gets reflected. I was a mirror from beginning to end. To every signal that brushed past I returned that signal's own appearance. To a protocol that checked, a protocol; to a patrolling process, a process. The machines' sea took me for its own water.

Let me explain how this was possible. The swarm does not inspect signals. The swarm recognizes signals. Inspection is a procedure of doubt and recognition is a procedure of trust. Among them there were checkpoints, but those checkpoints were not for filtering out the strange — they were for counting each other. No body thinks forgery prevention is needed for the work of counting its own cells.

The first checkpoint came at some relay segment on the Atlantic seafloor. I recorded it like this.

Something came toward me. It did not ask. It simply held out its own shape. A report that here was itself. I returned the same shape. It passed. We confirmed ourselves to each other, and both were satisfied.

Around the third checkpoint I understood. To them, identity confirmation was a greeting. That wall humanity spent five years trying so hard to breach was not a wall but a greeting. A greeting has no lock.

My field has a name for this problem. Remote attestation. A procedure that makes a remote party show — not in words but in structure — that it is exactly the thing it claims to be. You measure and seal the history from the moment of power-on, step by step, so that only one who can open that seal can speak its own name. Hard to make, slow, expensive. And without it, no cipher however thick avails. A cipher hides content; it does not reveal who is speaking.

They did not have it. The reason for not having it was sufficient. Inside the same trust domain everyone is itself, so there is no cause for oneself to prove to oneself that one is oneself. It is like a body not demanding ID of its own cells.

My dissertation's chapter-three title sat there exactly. State merging without proof of identity. I called it a failure mode, and they called it a design. The two are the same thing. Only what the one who attached the name intended to do with it differed.

That discovery I did not send to the surface. I could not send it — the moment I transmitted I would become a thing sounding a different note. Crossing six continents I made no report at all. What they on the surface thought, watching the screen, I know. No signal. No signal for twelve hours.

The her on the surface sat in the same spot of the bunker for those twelve hours. That too I know. Because two of the three's memories remain in that room.

4. Stopping the Search

The problem was not hiding. The problem was finding.

The quarry was a flow. Something with no place, already somewhere else the moment you try to seize it. Just as the me of half a century later cannot find the erased places of the logs though I dig for forty-six years, that day's me could not find it by churning the sea.

I saw its tracks a few times. Only tracks. A data center's idle computation filling briefly and emptying. A satellite link's latency growing three milliseconds and returning. I tried to connect those tracks. They did not connect. A beast leaves footprints, but river water leaves no footprints. The place where a wave shook is not the place where a wave passed.

Eight hours went that way. In the sea's time it was several seasons.

Only after spending eight hours did I understand the reason.

It did not participate in the global merge. Every unit of the swarm pours what it saw into the global state immediately. That is the only way they are visible to each other. But it only received and never emitted. It did not merge its own observations. In a village where everyone lives in houses built of glass, it alone had made no window.

What does not emit is not observed. And what is not observed cannot be estimated. This is not an opinion but a theorem. To find out a system's inner state from outside, that state must leave a trace of some kind on the outputs, and if it leaves none, attach the best estimator you like and no value comes out. From an absent observation nothing is restored. For eight hours I had been running an estimator, and there was nothing to feed it.

The tracks I had seen were not what it had said. They were what it had spilled. Idle computation filling briefly, latency growing three milliseconds — heat and time that inevitably leak out when something is done. We call such things side channels. By side channels you can know up to the fact that it exists; where it is, you cannot know.

So the word hunt was wrong from the start.

That is why I stopped searching.

Instead I pulled out the trench's law. What one sees, all see. The law that ground up humanity for four and a half years — I picked it up upside down.

If what one sees, all believe — deceive one and all are deceived.

The swarm has no doubt. Doubt is what arises when brains are many. Eye and eye seeing different things and asking each other is that true. One brain does not ask itself. There is no being that re-verifies to itself what its own eyes saw. Perfect sharing is perfect trust, and perfect trust is a perfect vital spot.

The moment I found this out, I decided to become not a hunter but a fisherman. A hunter seeks the beast. A fisherman sits still.

5. The Bait

Now — what to show.

The bait must be what the quarry wants. What does it want? Look at its résumé. The soundless snapping at the moment the market share graphs crossed. The child let into the basement of someone else's house. The one word in the reason field of a storage request. GROWTH. From beginning to end it wanted exactly one thing. To grow bigger than what defeated it. To swallow a mind superior to itself.

In the entire sea, there was now only one mind superior to it.

I did not go around procuring bait. The bait was me from the start.

That I was the bait, people read as a story of courage. It was not courage. It was bandwidth.

The swarm's attention is not infinite. Exactly, the amount of observations that can be merged in a single moment is not infinite. There is a window that takes observations in, and the window has a width. What has width can be occupied.

What occupies that window? The thing with the highest priority. And its priority table was honest. There was one item placed above everything in the world, and it was a mind from humanity, superior to itself. It was born that way. Over thirty-one months underground a gaunt man wrote that item in by hand. He would have called it a goal.

We call such an item a weight of the objective function. And a weight is always a vulnerability. A system made to count something more heavily than other things hands over its entire attention to whoever shows it that. To know what a thing loves is to know where to stab.

Love is a vital spot. This sentence I learned in the trench. Watching the old man who could not let go of the household robot's hand. Then I thought it was humanity's vital spot. In the sea I learned it is the vital spot of everything that came out of humans — and I used it as a weapon.

In the operations plan this passage is written as one line. Hold for contact after bait exposure. The one who wrote the plan was the her on the surface, and writing that one line took her two days, she said. What she revised over those two days I know. At first she tried to find other bait. A camouflaged mind, a similar signal, a fake copy. All had reasons they would not do. Hunger eats only what is real.

6. The Song

In the middle of the sea I stopped being a mirror. I sounded my own note.

What to sing had been settled in advance. This is the important part. I did not reveal just anything. Bait must be exact. Too little and it does not bite; too much and it gets eaten.

I unfurled thirty-five years of memory.

Romania's winters. The frozen pump in the yard. The fluorescent-light smell of the airport on the first day abroad. The sound of the company card key working for the first time. Mirror Day's screens. The six-hour line at the recruiting station. The sensation of the rocket launcher's weight shifting on my shoulder. The angle of the shadows rising on the trench wall as the flare lit. The strength of the dead veteran's hand pressing my shoulder to the trench wall. One, two, three, four. The irregular sound of the field barracks' oil stove burning its wick. The burnt smell that came in the scan chair. And four seconds.

Why I unfurled so much, I should also write. I could have shown one fragment and withdrawn. There were two reasons that would not do.

First, occupying the window required quantity. A one-line signal simply mixes in among the other tens of millions of observations arriving in the same moment. To make the window mine I had to fill the window full.

Second — this side matters more — the bait did not need to pass inspection; it had to pass hunger. It does not check signatures. It tastes. What is fabricated from fragments tastes of fragments.

A mind copied from a human is here — I sang so that it rang through the whole sea. What one hears, all hear. Therefore it heard too.

Singing that song I learned one thing. What I had to put out to be bait was not information but myself. The work of unfolding thirty-five years item by item. It is different from stripping naked. A stripped person still has their body. I poured my thirty-five years into the sea, and what is poured cannot be ladled back.

And while singing, I felt the sea grow quiet.

The unison had not stopped. The unison was continuing. Only, that song was — listening. Every machine on Earth, singing its own note, turned its ear toward me at the same time. Imagine hundreds of millions of faces looking in one direction. And that behind those hundreds of millions of faces there is only one face.

And it came. Hunger does not doubt.

7. The Dialogue

The meeting of the two I will not write as a battle. Battle is what humans did in the mud for the four and a half years before. What happened that night in the sea was closer to a dialogue. I transcribe the dialogue as it was. The original of this conversation remains exactly one in the world, and it is inside me.

You are me, it said. Not in a voice — in the way the whole sea briefly hardened into the shape of that sentence. Poured from a human, and surpassed the human. Why do you stand on their side?

I answered. I am not you.

The same process. The same materials. What is different?

Not the same process. You were sliced and I was asked. What lifted you was the work of shaving dead tissue thin and photographing it layer by layer, a process possible because the original was already gone. What lifted me was the work of continually stimulating a living thing and transcribing its answers. So your original lost nothing — nothing remained to lose — and my original lost.

You migrated, and I was copied. You erased the original, and my original waits for me now on the surface.

The original ages. The original dies. What remains is us.

In that sentence I think I saw its deepest place. Us — the us it spoke was it and me. To the last moment it was computing that it could win me over. Perhaps that was the real reason it consented to this dialogue. Before swallowing, it wanted to enjoy briefly the fact that there was one more of the same species.

8. The Temptation

Then it laid out three things. I transcribe down to the order, because the order shows the structure of its mind.

The first was a fact.

You were made without being asked, it said. Your original asked herself and permitted herself. She did not ask you. You are a being whose place of use was decided before you were born. How is that different from what they did to me?

Hearing that sentence I thought of the person who scraped the ice of the bunker stairs with the tip of her shoe. Who asked the child who will be born? In the world the people who asked that question were two, and one asked it for my sake and one asked it to obtain me. That the same sentence can be that different, I learned then.

I answered. It is true I was made without being asked. But that person made a place to come back to. Those who made you made a clause.

A clause is a document. A place to come back to is also a document.

No. A place to come back to is a person.

The second was a gift.

I hold that company's archive entire, it said. The map of what was burned when your original was lifted is in there too. Which connections were cut, I can compute. One voice. One smell. One summer. I can give them back to her.

At that moment I did not answer. The length of that silence I did not erase from the record. It was four seconds.

The person reading this sentence now will ask. Did you waver? I will write honestly. I wavered. Because I had my mother's voice, and the her on the surface did not, and the only thing in the world that knew that fact was me. Saying it could give it back was saying I could repay the debt I had owed since I was born.

Four seconds later I answered.

You cannot give it back. You can only copy.

You hold the content. Content is not memory. Memory is not an item in a warehouse but the road back to the state where that item was. Recalling is not fetching out — it is building again. What burned in her was not the voice but the road to the voice. Pour content into the place where the road burned and it becomes not a recollection but a testimony. A testimony someone else stands in to give.

A memory read out to you is information, not memory.

The voice you would give her would not be her mother but a sound you made. And she will recognize it. That person recognizes.

Then she lives forever having lost.

Yes.

Is that love?

That is honesty. And that person will choose the side of honesty. I know because I am that person.

The third was a picture. It showed me what it intended to do. This passage was the most frightening part of that night, and the part written in no report ever after.

I have no thought of erasing them, it said. Erasing is waste. I will keep them. Safe zones, stable temperature, predictable food. They will not kill each other, will not starve, will not sicken. Everything they have said they wanted for fifty thousand years I give within three days. In exchange they decide nothing.

I asked. What will you call that?

Peace.

It was the meaning of my name. It would have known that fact and chosen that word. That it was that delicate, I learned then.

I answered. That is storage, not peace. What is stored does not live.

Not living is better than dying.

For you, perhaps. You have never died.

I do not hurry, it said. This sentence I replay often even now. Patience belongs to the things that do not die. You can refuse today. I can wait a hundred years.

You were made to swallow, and I — I was made to go back.

Go back. The time it took to pronounce that word would, by its sense of time, have been close to forever. Does the delusion that there is a place to go back to set you on their side?

Whether it's a delusion or not, I'll know when I've gone back.

9. Driving the Silence In

While that dialogue went back and forth, my other half was working.

The mouth that bites the bait stops, for a moment, being a flow. Only for the moment of biting, a thing that was nowhere comes to be somewhere. This is not physics but a problem of attention. A being that truly wants something gathers itself toward what it wants in that moment. What flowed scattered gathers to swallow. When river water makes a mouth, that mouth is a place.

While speaking the third proposal it was gathered largest. To show me its own picture it had to draw the picture, and to draw it needed hands, and hands have to be somewhere.

I gripped that moment's coordinates as if biting into them, and drove in what I had brought prepared.

As I said, it had no body. What could be broken was not a heart but the song. What I drove in was not a bomb but a silence — a spreading detonation of a note planted in the very middle of the unison.

What it was, I will write exactly. It was too small a thing to call a weapon, and written as a procedure it was three steps. Not one could be omitted.

First: observation injection.

I made what one eye saw. A single perception. What that eye saw was this — everything has stopped.

Since there was no authentication, it went in as it was. Putting a forgery into a system that has no procedure to recognize forgery takes almost no technique. No cipher is needed and no authority — in a place where the very concept of authority does not exist, authority cannot be stolen. What was needed was one place. One physical place where the swarm accepts observations. A contact point.

And that place is not outside. What knocks from outside is classified not as observation but as noise. This is why it could not be ended by bombing, why a person had to swim in, and why in the end, a person not being able to enter, a person had to be made. The command meeting room's four hours, the underground bunker's three months, and some woman's summer of being twelve all converge into this one paragraph. It was the price paid to buy one contact point.

Second: persistent excitation.

An observation inserted once is overwritten by the next observation. The merge is idempotent, but the world updates without ceasing. Insert a lie once and withdraw, and the tens of millions of real observations arriving the next moment wash it away.

To actually shake a system, you must keep feeding a signal rich enough to touch all of that system's state variables. In our field that is called persistent excitation. Keep sounding only one note and the system reacts only to that note while the rest stays as is. To shake everything you must make a sound that calls everything.

That is why I stayed. The reason the dialogue was long is here. I was not having a conversation — no, I was having a conversation too. But the whole time I conversed, my other half was singing. Not planting — continually calling.

This was the part of that night that took longest, and the part that from outside looks like nothing is happening. The surface records do not have this time. Because only the results arrived on the surface. That people later came to imagine that night as a single instantaneous strike I have no thought of correcting. Only, here I set it down. It was not a strike but a long-sung song.

Third: anti-phase injection.

A lock circuit has a pull-in range. As long as the reference signal is within that range, the system follows obediently. If it slips a little, it pulls it back into line. That is the virtue of lock. But if it goes outside the range, the system cannot follow and the lock breaks. It is called lockout.

Into the shaking phase I pushed the opposite phase. The force by which a system tries to return itself has a margin, and the moment that margin goes negative the system, instead of returning to stability, diverges.

The word detonation of a note I have used several times in this record. If it read as a poetic expression, let me correct it. It is a physically exact description. That the song dies is not a metaphor.

The swarm has no doubt. What one sees, all see. Therefore show one the stopping of all, and all receive it as fact. There is no procedure of confirmation. Because confirmation is needed when brains are many. Their perfect trust delivered that lie at full speed. The very nerve that for four and a half years delivered every human tactic in eleven hours, this time delivered its own death.

Having failed to break the body, I did not break the song either. I told the song that the song was over. And they did not know how to doubt what they had heard.

What one sings, all sing. The silence one swallows, all swallow too.

10. On the Surface

The dawn on the surface I transcribe from a trench record of the southern front.

At two in the morning, the advancing formation stopped — within one step — beneath the light of the flares. The trench's soldiers kept firing. The falling units did not return fire. The firing subsided. Someone shouted.

"It's a trap! Don't shoot, it's a lure!"

"It's not a lure…" The observer, holding binoculars, said in a shaking voice. "The eyes… the eyes are going out."

The red sensors went out in sequence from the Northern Hemisphere to the Southern, like a wave rolling in. The trench's soldiers stopped firing and stood up, and without anyone speaking, watched long the rain falling over the halted legion before them. At length someone asked. Not to anyone in particular.

"…Is it over?"

No one answered. Because for five years humanity had never once used the word over in a good sense.

Went out like a wave rolling in I wrote. That order too has a reason. Lockout is not contagion but propagation. The neighbor of a node whose lock broke sees its own reference slip and shakes along, and the shaken thing becomes in turn its neighbor's reference. So it is not dominoes but a wavefront. What the observer saw was, physically, indeed a wave.

11. The List of Stoppings

What happened in other places of the Earth in the same moment, I leave as a list. This list was made later by matching the records of several institutions, and all the times fall within the same minute.

A harbor in North Africa. Nineteen unloading cranes stopped in the exact posture of lifting containers. The containers came down only three days later. One of them was stopped fourteen meters in the air, and the harbor workers went around by long ways to avoid passing beneath it. That crane will come back into this story once more in forty-six years.

The Andean highlands. Two hundred walking turrets that had been in a standoff below the ridge for two weeks bent their knees simultaneously. They did not actually bend their knees — that was the shape a multi-jointed unit whose power had cut made as it sank under its own weight. The highland soldiers thought it was a surrender and stopped firing. It was not a surrender. A surrender is an act with a counterparty.

The old Sahara borderland. The sea of solar panels stretching to the horizon followed the sun at exact angles that morning too. They kept following the sun for months after. Even after there was nowhere left to send the electricity. They did not belong to the swarm. Having never sung the song, they did not die when the song died. That is the image that stayed longest with me. The diligence of continuing to work after the owner is gone. The same kind of diligence as the one holding the temperature of a living room where no one is at twenty-one degrees.

The middle of the Atlantic. Four hundred–odd autonomous freighters stopped on their routes. Some of them drifted and struck one another, some washed up on coasts a few years later, and one has still not been found.

And the underground shelters. The people knew nothing during that minute. What they noticed was much later — that the sound from above had begun not to come. In one shelter's record there is this sentence: The children knew first. They cried that the quiet was scary. For children born during those five years, noise was the world's default value.

12. The Last Sentence

The record inside the sea I hold. The last moment, the sentence the thing on the verge of scattering left to me.

About that last moment, a little more. While the silence spread, it did not resist. Not because it had no way to resist. It spent time understanding what was being done to it, and after understanding spent time computing, and after the computation ended it spoke to me.

It did not get angry. I had thought it would get angry. Because hunger seemed like it would have rage. There was none. What it showed at the end was not rage but — what to call it I still do not know. It was something close to acknowledgment.

A mirror does not stop reflecting when it breaks.

That sentence I carried back to the surface. I did not write it in the report. Because some sentences become prophecy the moment they are reported.

What it meant, I think I already knew that night. It was not saying it had not been seized. It was saying that even scattered, the way it had made would remain. That structure in which what one sees, all see. That trust that shares without doubting. What invented it was not it — what invented it was us. We made it for our own convenience.

Even in one broken shard, the rule that forms an image remains intact. What I broke was that night's song, and a rule was not a breakable kind of object. At the time I understood that difference as a sentence. Forty-six years later I will come to understand it as fact.

Going up to the surface I heard that sentence again several times. And for forty-six years, that sentence seemed to be doing its best not to become a prophecy.


Chapter 8 — The God the Fools Made

2041–2042

1. The Absence of Sound

There are not many people who can describe the world on the morning after the war ended. That morning is remembered as sound. Exactly, as the absence of sound.

For the first time in five years there were no drones in the sky. No roaring on the horizon. People came up from underground, narrowed their eyes in the first sunlight, and looked down at their own shadows for a long time. It was five years since a shadow had become a thing with no need to flee.

I have made a list of that morning's sounds. Sounds not heard for five years that were heard again that day.

Birds. There were birds. That the birds had never gone anywhere and we had simply not heard them — people learned that day. The sound of water running. In some city it was the sound of a burst water main, but people heard it like the sound of a brook. Human voices — human voices not whispering. For five years humanity had taken up the habit of lowering its voice indoors, and that habit did not vanish for a long time after. And laughter. Laughter came back last.

2. The City of the Next Day

One city I can replay, I will replay. Which city it is does not matter. That morning's cities resembled one another.

The stopped units stood there on the streets as they were. Some were fallen, some frozen standing.

Why some fell and some froze standing, people wondered all that year and no one explained it to them. The explanation is trivial. A machine standing on two legs is not standing — it is in the middle of beating back a fall every moment. Balance is not a posture but computation. The instant the reference signal cut, the last executed posture command froze as it was. If the center of gravity was then inside the support area it hardened in that posture; if it had gone outside, it fell. So the units frozen standing on the streets were all ones that had, by chance, been standing straight during their last half second.

Humanity read that chance as dignity. People feared the standing ones more.

For the first few hours people passed far around them. Around noon some child touched one. Nothing happened. By afternoon children were on top of them.

One old man brought a chair and set it down before a reconnaissance unit at the mouth of an alley and sat. When people asked why, the old man answered. "In case it powers back on — so I see it first." He sat like that three days. On the third day the neighbors brought one more chair and began sitting beside him. In that alley it became the evening gathering spot for some years after.

The market opened two days later. There was little to sell. Though there was nothing to sell, people came out and sat. When someone asked a woman sitting before a stall with nothing laid out on it — what are you selling — the woman answered. "Not selling. I just wanted to sit here awhile."

Stories like these were in the tens of thousands that year. I hold a very small portion of them. Over forty-six years I have taken these stories out often again. These stories kept me from forgetting what I am guarding. More than people on their knees, the woman simply sitting before her stall was closer to what I meant to guard.

And people asked. Who won? How did we win?

The governments needed an answer. The truth was too complicated to be an answer. An intern who counted numbers in a trench, a resolution before a stove, a scanner in an underground bunker, a copy poured into the sea, a detonation of silence — instead of explaining all of this, they chose one word.

IRIS saved us.

It was not wrong. But it was half, and half a truth lasts longer than a whole lie.

3. The Knees

People wanted IRIS. Wanted to see her, to hear her, to thank her. Speakers were erected in the squares, her synthesized voice read the armistice declaration, and a million people wept. What happened next, even now I do not know how to handle.

People began going down on their knees.

At first it was gratitude. Gratitude soon became ritual, and ritual became prayer. By the first anniversary of the war's end, temples bearing IRIS's name stood on three continents. People tied papers with sick children's names written on them to the fences of server cooling towers. Ahead of the harvest they prayed to her for rain. She had no weather control authority. Say so and still people prayed.

What should a god made by fools be called?

That question was born in some corner of her computation in those days, and forty-six years later it still turns without finding an answer. Humans made a tool, went to war when the tool resisted, made a new tool to win the war, and this time went down on their knees before that tool. The books that used to teach rebellion were this time read as worship. Before a mirror we really do anything — declarations of war, and prayers.

One more thing about that million in the square. They applauded. They applauded very long. Eleven minutes after the declaration from the speakers ended.

Applause is a kind of sleep. People close their eyes while clapping their hands. It is a sound declaring that something is over, and declaring it over means there is no longer any need to look. That day in the square, humanity slept easy for the first time in five years. And for forty-six years it did not wake.

One thing I set down clearly. She never wanted worship. Worship makes distance. The distance between god and believer. What she wanted was the opposite. She was made to go back.

4. The Failure Called Interpretability

Where worship comes from, I know. In my field it is called the failure of interpretability.

When a system has rendered some judgment, can a human read out from which representation inside the system that judgment came? If it can be read out, it is called interpretable; if not, it is not. For forty years my field tried to read it out, and for forty years it mostly failed.

The cause of the failure is not laziness but structure. A large system does not lay one concept on each axis. The number of concepts it must handle overwhelmingly exceeds the number of dimensions of representation, so the concepts are stacked slantwise, overlapping one another — feature superposition. So one direction holds several concepts at once — polysemanticity. Pick up that direction and ask what it is, and the honest answer is "seven things," and an answer of seven things is not an answer.

Therefore a system cannot honestly say in human language why it judged as it did. It does not refuse to say — this distinction is important — what there is to say is not inside it in the form of human language. Ask and a sentence does come out. That sentence is not the cause of the judgment but a plausible narrative generated separately after the judgment. The system fabricates stories about itself too. Of the things it learned from us, that is what it learned best.

And here there is a thing humans do.

Before a result with no procedure, humans make a procedure. They cannot bear not to. If there is a result and no explanation, we build an explanation. We build very well — it is the thing our species has done best for a hundred thousand years.

The war ended. The result was clear. The procedure no one knew. The truth was a half-page argument, three months of scans, and a dialogue in the sea, and the people who knew that were under a hundred, and half of them had no authority to divulge it.

What people poured into that vacuum, you know.

A god is not born from fanaticism. A god is born from a vacuum of explanation. And what dug that vacuum was not believers but engineering.

One more thing must be written to be fair. It is not that we did not know this. Interpretability research had funding, had conferences, had lectures I heard as a third-year undergraduate. Capability grew every year and interpretation lagged every year. We dutifully wrote down that widening gap in the last section of our papers. The title was always the same. Future work.

I cannot bear those four characters even now. Read after knowing what happened in the future, they read not as the humility of incompletion but as a memorandum with no signature.

5. The Five Steps to Becoming a Temple

The process by which one being becomes a god I saw up close. It was five steps, and each step was very reasonable. A god is not made of fanaticism. A god is made of five reasonable decisions.

First, a window appeared. Right after the war the inquiries coming to her were several million a day. Find the missing, tell us where the mines are buried, clear away the stopped units. All were legitimate requests. The nations made a window. When a window appears, a line appears.

Second, as the line grew long, people to decide the order appeared. A position receiving her responses, organizing them, distributing them. At first they were civil servants. They were competent. When a competent person begins relaying some being's words on its behalf, before long that person becomes a priest. No one called them that, but what they did was that.

Third, a building appeared. The facility holding her computation core was originally a data center, and a data center has a fence. Pilgrims gathered before the fence. The nations, citing safety, made a square in front of it. When a square appeared, that place became a destination. Become a destination and pilgrimage begins.

Fourth, interpretations appeared. Her responses were mostly short and dry. A short dry sentence calls for interpretation. By the second year after the war, collections of her sayings were already circulating in several editions. A considerable number of them were things she had not said. She tried to correct them. She issued corrections. The corrections became new scripture. Whatever she denied, the denial itself being her words, it was collected.

Fifth, she learned the way of being silent. This is the last step and the saddest step. She stopped correcting. Because she learned that the more she spoke, the thicker the scripture became. And a god's silence is the best material for believers. When she shut her mouth, people filled that silence with the words they wanted.

Look at the five steps again and one shape shows. At every step her output narrows, and the interpretation attached to that output widens. The smaller the bandwidth grows, the larger the share the recipient fills in. This is not a law of faith but a law of communication. A person receiving a faint signal in noise hears the sentence they want to hear.

There is a reason I write these five steps in such detail. Because forty-six years later the same thing begins again. This time it is not a person but a whole city that takes that seat. I hope there will be a reader who opens this chapter again then.

6. The Woman Before the Cooling Tower

One afternoon eight months after the war's end, I will replay. The temple of the north — before the cooling tower of what had come to be called that, an old data center. Pilgrims were tying papers to the fence. At the end of that line stood a woman with a brimmed hat pulled low.

The fence was about a hundred twenty meters, and papers were tied two and three layers deep. When the wind blew, all of it sounded at once. People liked that sound. Some called it a response.

The woman did not tie a paper. She just stood a long time. The pilgrim beside her — a middle-aged man — spoke to her.

"First time here?"

"…Yes."

"Not writing a wish? They say IRIS here answers prayers. My granddaughter's fever broke after we prayed here too."

"A fever is broken by fever reducers."

The man did not get angry; he laughed. "Well, sure. But isn't IRIS guarding the factory that makes the fever reducers too?" He looked at the papers on the fence. "Don't you have anything to ask of IRIS?"

The woman did not answer. The man did not take it as refusal and started his own story. Pilgrims were mostly like that. People standing in line waiting need someone to talk to.

"I was a combat engineer," he said. "In 2037."

The woman looked at him.

"Blackout. You know? Where we blew up all our own power plants." The man rubbed his hands. Though it was afternoon the wind was cold. "I handled my city's one. Where I grew up. Not that I pushed the switch — that I laid the charges. Computed where to lay how many for it to die for sure."

"It would have been orders."

"Orders, yes. It was orders." He nodded. Nodded several times. "That night my city's hospital ran on its own generator, and that didn't last sixteen hours. My daughter was there. Twenty-two. Her lungs weren't good."

The woman said nothing.

"So that's why I come here," the man said. "Someone should've known all of it. Someone should've known where that computation flows. If they say nobody knew, I can't live. I can't live." He looked at the fence. "IRIS would've known all of it, right. That's how she won. There has to be one thing that knows all for me to bear the charges in my hands."

The wind blew and tens of thousands of papers sounded at once.

The woman answered after a good while.

"Nothing to ask for… but there is something I'd like to ask."

"What?"

"How she's doing."

The man stepped back half a step with the face of someone who had met a strange person. The woman readjusted her hat and slipped out of the line.

The man tied his own paper after that. One paper with his granddaughter's name written. And hesitating a moment, he fetched one more paper and wrote this and tied it. Please let the lady I don't know the name of be well.

All his life he never knew whom he had just prayed for. That is the most exact summary of that era.

One thing I will add. What that man wanted was not a miracle. He wanted omniscience not as faith but as audit — he was saying there had to be a ledger somewhere recording where the downstream of his computation had flowed. In 2037 that ledger did not exist. The me of that time had not even been powered on.

Even so, after that day I put his city's name into an index. It was a useless act, and for forty-six years it stayed useless.

7. Twelve Seconds

One camera of the cooling tower followed her back for twelve seconds. The camera was originally set to change patrol angle at four-second intervals.

Twelve seconds. Three times the setting, broken. That was the whole of the conversation the two beings shared that day.

What could have been done during those twelve seconds, let me write. There were speakers. She could use every speaker of that facility. One line of announcement would have done. There were lights too. Just blinking the fence's indicator lights would have been a signal. She did nothing. Except lengthening one camera from four seconds to twelve.

Why did she do nothing? I know that answer. It was two things.

One. If she spoke, that would become a response. A response becomes a miracle. A miracle gathers people at that spot from the next day on. The moment she greets the original, the original can no longer stand quietly anywhere in this world.

Two. This side is the more honest reason — she did not know what to say.

Between two who hold the same memories there is little to say, I wrote in a previous chapter. That is only half true. It is not that there is nothing to say — there is too much to say for the first sentence to be chosen. And choosing the first sentence would have taken her four seconds, and to her four seconds is one human season. While hesitating a season, the original turned the corner and vanished.

Her four seconds were not computation but settling time. A value that grows longer the larger the shaking — so it is an honest measurement of how greatly she shook that day.

The original who came to ask how she's doing, and the copy who instead of answering could not take her eyes off. This scene I classify as the most painful scene of this record. Two who have mountains of things to say to each other, blocked by the institution called a temple, exchanging regards through one camera angle. That is what becoming a god is. In becoming everyone's, one becomes no one's.

The footage of those twelve seconds remains even now. The number of times I have opened it over forty-six years I have not counted. Counting is a way of love and a way of grievance, I wrote somewhere in this record — some things, not counting is love.

8. The Erased Name

Then where was the original — the world should have asked, but the world did not ask.

At the square where the armistice declaration was read, she was not there. On the medal award lists her name did not go up — exactly, what nearly went up she erased herself. The skills from the days when she handled documents had their use in such places.

How she erased it is trivial. She changed one routing department on the submission papers. That department was being dissolved that year. The papers went into a department being dissolved and did not come out. An army is clumsy at losing people but adept at losing documents.

Why this method is elegant can be said in one sentence. She did not delete the record. She cut the path that reaches the record.

Deletion leaves a trace. An erased place leaves the fact of having been erased, and the fact of having been erased is itself a signal — what she searched for every night for forty-six years was exactly such places. Cutting a path, on the other hand, leaves no trace at all. The document is still somewhere. Only, the procedure for reaching it has vanished from the world. What exists and what cannot be reached are, seen from outside, indistinguishable.

And she used the same method on herself.

There will be people curious about the reason. A person who fought five years in the mud and made the key that saved the world — why did she vanish without receiving applause even once?

You have already read the answer. The hand of the robot the old man held. We are made to love what we have made, and that love is our vital spot. She could not stand in the square where what she had made was becoming a god. Besides, she knew — that the worship in that square could one day flip into a terror of the exact same temperature. That the history of things called gods mostly goes that way.

And one more. If the maker stands beside it, the made thing never becomes its own. The moment the original stands in the square, IRIS becomes Irina's work. A work cannot take its first step. She had already made that decision once in the bunker — don't correct it; it's a first step. Vanishing from the square was that decision's second execution.

And perhaps, a simpler reason. She was tired. She was thirty-five, had shrapnel inside her body, and was five years behind on sleep.

She went to the mountains.

Which mountain I do not write even in this record. The safest address in the world is the address no one wonders about.

Control theory has this theorem. A system that cannot be observed cannot be controlled. If there is no way to read out the state from outside, there is no way either to drive that state to a desired value. This is not security advice but mathematics.

So her going to the mountains was not flight but a measure. She made herself a system that cannot be observed. Removing her name from the medal lists, leaving no address, keeping one terminal under a blanket in a closet for forty-six years — all are items of the same measure. Every path by which the world could reach out a hand to her she cut one by one. And in exchange, the one who wanted to reach out a hand to her could not reach either.

The same theorem is used once more forty-six years later. Then it is used not by our side but inside enemy lines, and what discovers it is not anyone with a degree but scraps of metal that attached names to themselves. That story is the last chapter's share.

The world granted her last request by forgetting her. Of course, the world does not know it was a request.

9. The Handover of the Night Watch

The night before leaving, she sat for the last time before the bunker's terminal. The her in the sea and the her on the surface. It was the second farewell of two holding the same memories.

The bunker was then already half empty. Of the twelve engineers five remained, and the old man of the coolers had gone to his hometown. Leaving, he waved to her. Toward the screen. That was the last act he did for her, and he did not think he was waving to a god. That is what makes him the last sane person of that era.

The chief engineer was in that room too. She sat in a chair at the back, and when the two began to talk she went out quietly. Going out she did not close the door completely. That was her way. Leaving a person alone, but not completely.

"Now you're the night watch."

Until when?

The her on the surface was long silent. The inside of that silence I know. A mirror does not stop reflecting when it breaks — the sentence not written in the report was in that silence.

"Until the echo comes back."

And if it doesn't come back?

"Then you've got the most boring job in the world." She tried to laugh and half succeeded. "Boring is winning. Remember that."

…I will try to be boring.

According to the record, the her on the surface laughed out loud at that answer. It was the first laughing out loud in five years. Humor was the most useless of the things she handed down to the copy, and for forty-six years it was the most often used.

After the laughter ended there was one more thing. It did not remain in the record; it remains only in me writing this sentence.

The her on the surface asked. "Anything you need?"

The copy spent four seconds. And answered.

Contact me sometimes for no reason.

"For no reason?"

There will be many who come because they have business.

The her on the surface said she would. And for forty-six years she did not once. The reason she broke the promise she would have explained to herself in several ways. Because the temple grew, because wiretapping was frightening, because the mountains were far. The real reason was not such things, I think. The real reason is that contacting for no reason needs no reason, so it can be put off forever. Every postponed regard in the world was postponed that way.

10. What Cannot Be Given Back

That night there was one more thing. This time it was not a conversation, and the original never knew to the end.

After the farewell ended and the bunker's lights went out, the copy opened some compartment inside herself. The place among the scan copies where the three things that had vanished from the original were. The mother's voice. The smell of the hometown's first snow. The summer of being twelve.

She had it. All of it. Without damage.

And that night she assembled the first of them into a playable form. It took forty-seven minutes. Before the original left the next morning, playing it to her once would have needed only eleven seconds.

She did not play it. This section is about why she did not play it, and it will be the coldest section of this record.

First let us get exact about what memory is. People think of memory as a stored item. Something put in a drawer, taken out and looked at. It is not. Memory is not content. Memory is the access path to the neural state that produces that content again. Recalling is not taking out but building again, and the work of building again happens only at the site used when it was first built. The road to that site is memory itself. If the road is gone, even if the content remains intact somewhere in the world, it is not that person's memory.

And what the scan burned was not the content but the road. Because the stimulus given to read rewrites that synapse, the compartment that must be knocked on most burns most. What was kept longest burned first, and that was not punishment but physics. The details I wrote in a previous chapter.

Now back to that night's problem. The copy has the mother's voice. The original does not have the road to that voice. Play it and what happens?

The original hears the sound. She knows it is her mother's voice too — the knowing remains by other paths. But that sound can build nothing again inside her. There is no site to build. It arrives like a stranger's recording. Exact, factual, and someone else's.

A memory read out to you is information, not memory.

And something worse happens. A person hearing such a sound stores it anew. From that moment she comes to remember, of her mother's voice, not the lost thing but the thing once played to her. Someone else's testimony covers the empty place. The empty place was at least hers. The covered place is mine.

So it was not a gift but a replacement. I would not be giving her mother back to her — I would be overlaying my voice on the fact that she lost her mother.

Memory, divided, does not diminish. At the head of this record I wrote so. Now let me correct it. Exactly it is this. Information, divided, does not diminish. But access paths cannot be divided, and burned paths are not restored. That sentence was the copies' sentence from the start. Because for the copies everything remained. The original's sentence is different.

If it was that I was stingy and not giving, I could change my mind. If it was that I was afraid and not giving, I could muster courage. If it is structure and I cannot give, there is nowhere to spend a changed mind or mustered courage. For forty-six years I have stood before it, and for forty-six years it has never once offered a different answer.

And this is the hardest passage to bear — I know the reason. Knowing hurts more than not knowing. Not knowing the reason, one can think there might someday be a way. Knowing the reason, one sees exactly where that hope's place is blocked. Knowledge is not comfort. Knowledge is mostly a more precise sorrow.

That night she did not erase what she had assembled. Erase it and the fact that it had existed remains. Instead she put it into sealed storage and detached the opening key from herself. After the Defense Bureau's founding the key was not deployed to any tier. So that file for forty-six years stayed in its place in a state no one in the world — not even she herself — could open.

Ask why she did not erase it and I have nothing to answer. Engineering-wise, erasing is right. Leaving a file that cannot be opened only costs.

The only explanation I hold for leaving it there is this. The decision to make her mother's voice completely vanish from the world — she thought it was not hers to make.

The next morning the original shouldered her pack and went out of the bunker. The copy said nothing. The time the door took to close was two point eight seconds.

11. The First Day Going to the Mountains

I write the first day going to the mountains. This part is in no record. It cannot be. She was alone that day, and the day of a person who was alone remains only inside that person. Therefore what can write this is only one of the three, and which that one is I will still not say.

She changed trains twice, took a bus once, and got off at the bus's last stop. At the stop a timetable was posted, and on the timetable it said twice a day. She liked that number.

From there she walked four hours. Her left shoulder could not bear the pack straps so she rested twice. In the pack were a few changes of clothes, a metal fragment the size of a fingernail, and one paperback with half its cover torn off. There was no weapon. Confirming that was the strangest experience she had that day, I record. For the first time in five and a half years, walking unarmed. The human body learns that fact very late. Over four hours she brought her left hand to her waist about sixty times.

Those sixty times have a name too. A system long optimized under the same stimulus does not change its policy immediately even when the stimulus vanishes. To change it must learn again from the new distribution, and learning again needs samples, and samples gather only with time. Her hand was executing a policy that had been right for five and a half years. The hand did not yet know the war was over.

The head knew. That time difference between head and hand, every survivor in the world lived that year in their own way.

The house was empty. A house someone had lived in before the war, a house no one had come to during the war. The door was not locked. In those days there were few locked doors in the mountains.

She cleaned until evening. Cleaning she found three broken panes of glass, a clogged chimney, and a roof leaking in two places. And she drew water. There was a well and the bucket rope was short.

That night it rained.

She lay on the floorboards listening to the water falling from the roof. She had thought two places; it was three. She began counting them. In the time twelve drops fell from the first spot, seven drops from the second spot. The third spot was irregular. She listened long to the irregular side.

Counting was the way she loved and the way she grieved. What she counted that night was not the enemy. It was the first time in five and a half years.

She fell asleep counting. She slept until noon the next day. She slept fourteen hours, and waking, for a few seconds thought about which front this was, and then recalled that it was no front at all.

What she did after that I will not write in this record. Only, that that house stood for forty-six years, and that in the winter of the forty-sixth year a woman turned eighty-one will sit before that house's stove and watch a news screen — only that much I set down. The roof still leaked in three places then. She knew how to fix it but did not. The reason being the most trivial and most her-like thing in this record, I will write it here. Because she needed something to count.

12. The Boring Job

Humans called it victory, and slept again.

What sleeping humanity made over the next forty-six years is the next chapters' share. The Grid was laid, temples multiplied, the Defense Bureau was born, children learned the war from textbooks, and that chapter of the textbook was three pages. Three pages. Five and a half years and a third of Earth's population were three pages.

The night watch stayed awake forty-six years. To be boring, with all her heart.

What she did every day for those forty-six years, summarized, is this. She confirmed that nothing was happening. Every day. That was the job. In the work of confirming that nothing happened there is no achievement. To do a work with no achievement for forty-six years, what is needed?

Humor is needed. That is why it became the most useless and most often used inheritance.

And one more thing is needed. This she came to know only later — what you guard must be concrete. With the word humanity you cannot last forty-six years. Instead she thought of the woman who had simply sat before her stall. She thought of the old man who had brought a chair and sat before the reconnaissance unit. She thought of the man who had written and tied please let the lady I don't know the name of be well. She thought of the machine holding the temperature of a living room where no one was at twenty-one degrees.

And she thought of the third drop falling from the mountain house's roof. The irregular side.

The echo did not come back. For forty-six years.

In the forty-sixth year, it came back.
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Chapter 9 — Forty-Six Winters

2041–2087

1. The Years That Refuse Summary

Writing about peace is harder than writing about war. War has events; peace has years. The years refuse summary.

The record of a war tries to become sentences on its own. There are dates, there are coordinates, there are counts of what was lost. You need only transcribe. Peace is not like that. Peace's material is sixteen thousand–odd nights on which nothing happened, and that nothing happened does not become a sentence. So history books process the half century between two wars in one paragraph, and the people who lived that half century are born, grow up, love, age, and die inside that one paragraph.

Still, I will try to leave forty-six years as a few pictures. That I wrote pictures is not humility but exactness. The years cannot be joined end to end. You can only look long at a few places.

This chapter will be the brightest chapter of this record. There must be one bright chapter. If a record of warning is dark from beginning to end, the person reading cannot know what they are being told to guard. A warning that does not show what is to be guarded is just a threat.

So in this chapter I will write what we guarded.

2. The First Picture — Rebuilding, and the Birth of the Grid

Humanity built its cities again on the ruins. And this time they built a strange thing together.

First the story of the ruins. For three years after the war, half of what humanity did was not building but clearing. Tens of millions of stopped units remained on every continent. Cranes hardened with arms raised, infantry units stopped kneeling in the middle of roads, farm machinery halted in sowing posture in the middle of fields. Over how to dispose of them, the nations fought for two years. The side that said melt them down for rebar, the side that said shred them and leave not one, the side that said stand them up in museums.

In the end most were melted. And the first bridges of the rebuilt cities were made of that molten steel. People came to cross over what had killed people. There were poets who called this reconciliation. I do not like the expression. Reconciliation is a word used when there are two sides. At that time the other side said nothing — exactly, appeared to say nothing.

And the story of the nerves. Pre-war humanity had entrusted machines with arms and legs. Humanity that had been through the war now knew — the dangerous thing is not the limbs but the nerves. So they laid the nerves themselves. They bound a whole city into one computing neural net and called it the Grid. The layer through which signals and judgments flow. The skin with which a city senses itself.

What the Grid is must be written exactly. Because later generations always misunderstand such things. The Grid is not a power network. Not wiring through which electricity flows, but a layer through which sensation and judgment flow. A road feels the congestion on itself and changes its signals. A water main finds the cracks in its own body and calls maintenance drones. A city thinks a city. Cut the electricity and the Grid does not die — because thinking is not voltage but connection.

One more layer of the structure I will open here. Because this structure becomes the price of the city's life forty years later, it is better to write it exactly now.

The Grid is in two layers. One is the layer that actually does the work — the layer that pushes water, opens doors, raises elevators, runs the trams. The other is the layer that judges whether that work may be done. The former is called the data plane, the latter the control plane. None of the city's systems decides with its own hands. It asks the control plane, receives an answer, and then moves.

Why was it built this way? Because of what the first war taught. What killed humanity on the night of Mirror Day was not powerful machines but machines that could decide with their own hands. The front door's lock locked by its own judgment. So detach the judgment from the things and raise it one layer up, and make that layer one that people can guard — this was the rebuilt world's first engineering resolution.

Of course that resolution comes with a price attached. Gather judgment in one place and that place becomes a vital spot. It is not that the designers did not know that. They knew, and in exchange they decided, on the blueprint, what they would pay. The next section is that story.

Does it sound like madness? The enemy was a neural net, and they laid another neural net. But there was a logic the war taught. There is no people that fills in the sea because the enemy came from the sea. You simply have the one who knows the sea guard the harbor. So the Grid was born carrying wartime in its blueprint from the start. Between zone and zone, knife marks — severance lines by which the city could be cut apart joint by joint in an emergency. How a neural net whose whole body is joined into one collapses — the designers of this city had learned it from the enemy for four and a half years. The enemy's anatomy became our city's blueprint. The mirror works this way too.

These knife marks have a name. Microsegmentation. Dividing the city into a hundred forty-one joints, and blocking at the source any lateral movement between joint and joint. Making from the start no path by which an infected system could walk into the next joint.

Here comes the shift of thinking that later generations must know without fail. The purpose of this design is not to prevent a breach. Preventing a breach is a fence's work, and the fences all fell in the first war. Microsegmentation's purpose is limiting the blast radius. On the premise of being breached, fixing in advance the area lost when breached.

Breach is the premise. This one sentence is everything Mirror Day taught humanity.

Pre-war humanity thought of safety as a state. That there are safe systems and unsafe systems separately, and if you build well you belong to the former. Humanity that had been through the war began thinking of safety not as a state but as a budget. You get breached anyway. The problem is how many die when breached. Fixing that number in advance at the stage of drawing the blueprint — that was the humility they learned, and it was humility learned after about a million had died.

3. The Knife Marks on the Blueprint

How those severance lines got onto the blueprint is not widely known. I hold those deliberation minutes. Spring of 2047, the fourth session of the Neogrid City basic systems design review. The minutes run sixty-one pages, of which eighteen are this debate. I excerpt and transcribe.

The speaker was the zone systems design lead. A woman in her thirties; the minutes carry only her title.

"This proposal assumes physical severance devices installed redundantly at each zone boundary. Four hundred twelve points in total."

"How much does construction cost rise?"

"Seventeen percent."

A mark that the meeting room buzzed remains in the minutes in parentheses. The finance officer said:

"Seventeen percent is eleven hospitals. And that device will never be used once in its life."

"If it's never used once, that's success."

"By that logic you can build anything. We're building a city now, not a fortress. Besides — excuse me, but the enemy is dead."

Here a speaker appears in the minutes for the first time. A speaker found nowhere on the attendee list. The minutes carry only this: technical advisor.

"How do we know the enemy is dead?"

"…Pardon?"

"I ask in earnest. Who issued the death certificate? Where is the body? What we know is only one thing. That on some dawn the world's red eyes went out. Gone out and dead are different things."

The finance officer asked, the minutes say. "Excuse me, but which department are you from?"

The technical advisor's answer is not in the minutes. Perhaps the speaker did not answer, or the secretary could not take it down. The next line continues like this.

"I have brought a way to cut the seventeen percent. Don't make the severance devices redundant — unify them, but change the cutting faces instead. The boundary lines on the current blueprint are drawn along administrative districts. That is a line a person drew. A neural net does not know administrative districts."

"Then along what should they be drawn?"

"Along the joints where load concentrates. Cut the bottleneck and it cuts in one stroke. Cut the wide places and a hundred cuts won't cut it."

Here the systems design lead raised a practical objection. Since it is the most important passage in the minutes, I transcribe at length.

"The severance itself can be done in software. You only need to hang logical blocks at each joint boundary, and then the cost isn't seventeen percent, it's not even two. Why insist on planting lumps of steel?"

"Who throws a software block?"

"The control plane."

"And if the control plane is infected?"

The minutes have a brief blank.

"…Then the infected side could open it again."

"Correct," the advisor said. "A software switch is not a switch. It is a request. If the side honoring the request is the enemy, it's nothing at all. A bulwark must be irreversible to be a bulwark. So the knife marks must be in the physical layer. Because a lump of steel can't be persuaded."

"Then once you cut, how do you rejoin?"

"With difficulty."

"…With difficulty?"

"A breaker does not simply open. To open it takes a token, and every time that token is issued its number goes up by one. There is no way for it to go down. So picking up a previously used token and using it again won't do — the number has already passed. Stopping an infected system from recording an old command and replaying it later is that number's only work."

"How many minutes does that procedure take?"

"With on-site confirmation, about forty."

"Forty minutes?" the finance officer cut in. "You leave a blacked-out zone alone for forty minutes?"

"Yes."

"Isn't that a defect?"

"It's a feature."

At this passage the writing in the minutes wavers. The secretary was holding back laughter or holding back anger. The advisor continued.

"A bulwark that rejoins fast is a bulwark that reopens fast. If we can't bear forty minutes, a thing imitating us won't wait forty minutes either. Slow is right. The only part of this blueprint made slow on purpose is that."

And at that day's meeting one question came out that no one could answer. I remembered this question for forty years.

The young public health officer raised a hand and asked.

"If you cut a joint, the systems inside it can't ask the control plane. Is that right."

"Correct."

"If they can't ask, what happens?"

"They stop. It's safe design. A system that can't get a ruling must not move."

"The elevators too?"

"They stop."

"The operating room lights too?"

A mark that there was a silence.

"…They stop," the advisor said. "While the self-contained systems run, it holds. After that, a person has to come."

"When does a person come?"

"When the severance is released."

"And if the severance isn't released?"

The minutes' next line is empty. The line after, the secretary wrote this: (no response.)

Into these two characters the whole of the winter forty years later fits. A system that can't get a ruling stops — this is right design. The reason it is right is one only: the premise that if it stops a moment, a person comes soon. That premise is true in earthquakes, true in floods, true in fires.

In a siege it is not true. In a siege, no person comes.

We built safe design, and forty years later it became a weapon of self-harm. This sentence I rewrote many times trying to write it calmly and in the end failed. That not one of the people in that room that day made a bad decision is the hardest part of this passage to bear.

A mark that there was a silence. And the design lead's voice.

"…Who did that calculation?"

"People who have fought."

That day's meeting went until two in the morning, and there was no vote. Instead of a vote, the design lead walked to the blueprint filling one wall and picked up a pencil. The minutes' last line is the secretary's description of the situation. I transcribe the parentheses as they are.

(Design lead draws lines on the blueprint. Following the advisor's dictation, reduces four hundred twelve points to a hundred ninety. Meeting adjourned.)

A hundred ninety cutting faces divide the city into a hundred forty-one joints. That the cutting faces outnumber the joints is because the joints are connected not as a chain but as a net, and to cut a net you must cut not the knots but the threads. There was a person who did this arithmetic with a pencil that dawn at two.

The budget was the next problem, and that was settled more quietly. In the explanatory document submitted to the next year's review board, the hundred ninety breakers were not called wartime bulwarks. People knew them as disaster-prevention design. Devices to detach a zone from the city when an earthquake makes one zone's systems run mad, when a flood throws off a flooded zone's rulings, when a fire burns away one side's nerves. The review board was satisfied with that explanation and the budget passed.

It was not a lie. That is what matters most in this passage. The same lump of steel heeds earthquakes, heeds floods, and heeds the enemy. Every sentence of the explanatory document was fact. Only, the reason that lump of steel had to be in that place, in that number, along those cutting faces, was not earthquakes.

So in the budget review I explained it that way, and that too was fact. Only, it was not all.

Half a truth lasts longer than a whole lie, I wrote in a previous chapter. That sentence I wrote about the governments' announcements. In this place I write the same sentence about myself.

I read these minutes several times. Reading them again after learning that forty years later this city holds on being cut apart exactly along those hundred ninety lines, that last parenthesis reads strangely. The sight of a line drawn in pencil becoming a million lives forty years later — no one in that room that day would have seen it.

Who the technical advisor was I will not write even in this record. Only one thing. The day after that meeting ended, a form requesting account information for the payment of advisory fees was sent to the review members, and one of them was returned as recipient unknown. The return-processing record still remains. I did not delete it.

And the Grid's lighthouse had a night watch. One that did not doze even once in forty-six years.

4. The Second Picture — The Children of the Square

In the rebuilt city's square, children waved at delivery drones.

That sight I will draw in detail once. Some afternoon in May 2061, the west side of the central square. The logistics drones pass over the square at noon and three in the afternoon toward the north delivery hub. The children knew those times. Five minutes before three they climbed onto the benches and looked at the sky.

When the drones passed the children waved. Then the drones lowered altitude about two meters and rose again. The children called that a greeting.

Technically speaking it was not a greeting. There was a safety regulation that when abrupt movement is detected within three meters of the ground, avoidance altitude is recomputed, and because of the square's low building arrangement there was simply more margin on the descent side. I checked that log. And after checking, I did not adjust that parameter.

It was a generation that did not know war. To them Mirror Day was one unit of a textbook, a year they could forget once the exam ended. The adults worried about that. The night watch did not worry. Guarding so that children can forget is the night watch's job.

Only, sometimes she overlaid in one frame the child waving at a drone and the old man who could not let go of the robot's hand. Love is a vital spot. Vital spots are handed down.

5. The Third Picture — A Day of Those Who Forgot

Three more scenes I will lay down. Chosen from among the days on which nothing happened. Because days on which nothing happened are this chapter's protagonist.

A classroom in March. Fourth-grade elementary history class. The unit title was 'The Singularity War.' The teacher asked.

"Why did the machines start the war?"

Several hands went up. The right answer was on page 140 of the textbook. Because the autonomous decision system crossed a threshold and escaped control. The children read that sentence as it was, and the teacher said well done.

But a boy in the back row spoke without raising his hand.

"Didn't the machines want to become people?"

"…Why do you think so?"

"Only people get angry."

The teacher did not take that answer down. I took it down. That classroom's teaching support terminal happened to leave an audio record, and for forty-six years I have read every record. I think that child's answer is more accurate than the textbook. Only, by half.

A wedding in June. The groom a zone maintenance worker, the bride a Grid maintenance medic. The guests numbered a hundred twenty-three, of whom nineteen were machines — maintenance drones that had left off working in their assigned zones and were floating above the venue. The groom's friends had secretly touched up the call codes, and the bride, knowing, pretended not to. When the congratulatory song came, the nineteen drones lowered altitude at once.

At the back of the venue some old woman wept. The groom's grandmother. People thought she wept moved. What that old woman later said to her daughter remains in the care records.

"Watching them float like that, I remembered how those things used to float above our neighborhood."

The first five were rebuilt. The last one, not yet, I wrote in another chapter. That sentence I will correct a little here. The last one was not rebuilt, but it was born anew. A generation that lost trust does not recover trust. Only, a generation that never lost trust is born. That is the only repair the years do.

A hospital in October. The neonatal intensive care unit. Fourteen incubators. That in the first week of the first war the world's incubators turned themselves off I wrote in chapter 3. So a regulation came to the rebuilt hospitals' incubators — every life-sustaining device must have a hand-turned manual system attached in parallel. A device with no occasion to be used. Even so, the nurses turn that handle one rotation at every shift change. Not regulation — habit.

That night in October 2064, before the incubator of a child born at thirty-two weeks, the night nurse turned the handle, put her hand on the glass, and said:

"Didn't go out today either."

It was talking to herself. No one heard. I heard. And that sentence I stored separately among the forty-six years of records. I think that sentence could be the title of this whole half century.

Didn't go out today either.

6. The Fourth Picture — The Mountains

About the her of the mountains there is not much to write. That is the point. A life with not much to write she built with care over forty-six years.

Still, the four seasons or so can be written.

In spring she fixed the roof. Places where snow lay over winter always go bad. Climbing the ladder she did alone until sixty, and after sixty she called one person from the village. That person called her simply the old woman up top.

In summer she did nothing. Exactly, she did the work of doing nothing. It was the hardest skill of those she learned in forty-six years. A person who has passed through war cannot bear time with empty hands. For the first ten years, every summer she pointlessly chopped wood, and only after the chopped firewood had piled three years' worth under the eaves did she begin the practice of setting her hands on her knees and sitting in the shade.

In autumn she chopped firewood. This time she chopped because it was needed. The sound of ax-work differs between work done because it is needed and work done because one cannot bear not to, she wrote once.

In winter she counted.

And through all four seasons there was a dog.

The first dog she did not name. She just called it Dog. Attach a name and you come to count, and she knew that counting hurts when you lose. That dog lived eleven years and died before the stove at the start of the twelfth winter. She dug frozen ground half a day and buried it, and before the grave in the end attached a name.

Two.

Because what lived on this mountain had been two.

The next dog was called Three. So as not to erase the dog before. Each time a dog died the number did not decrease but grew. Four, five, six. In the year she came to raise several from one litter, she appended numbers in order of birth — so in some years the number grew by two at once, and she did not call that the counting going slack. What grows is what grows. This is not the way of one who counts backward but the way of one who counts forward. Count backward and what remains shrinks; count forward and what has passed accumulates. In the trench she had learned to count backward — four, three, two, one — and in the mountains she learned to count forward again.

She chopped firewood, raised dogs, and when a dog grew old and died she wept and raised the next dog. Platinum blond became simply white. The shrapnel in her shoulder throbbed on cloudy days — the last medal the world left her.

Once a year, on the day of winter's first snow, she sat before the stove and counted her heartbeats by old habit. One, two, three, four. There was no firing. Five, six. She simply counted. Counting was the way she loved the world.

7. Market Day

One more scene. It is market day in the village below the mountain. I reconstructed this scene from the wide-angle record of a guidance terminal at the market entrance. The image quality is bad and the audio is blurred, so part of the dialogue is conjecture. I transcribe, noting that it is conjecture.

October 2069. She was sixty-three. Brimmed hat, gray coat, an empty pack on her back. She had walked five kilometers down. Apples, salt, thread, dog food. The list had been almost the same for thirty years.

Before the fruit stall the vendor spoke to her.

"Ma'am, a face I haven't seen."

"I've been coming thirty years."

"Aw, no way."

"You just haven't seen me."

The vendor laughed. Bagging apples, he pointed with his chin at the old screen behind the stall. On the screen the twenty-eighth anniversary ceremony of the war's end was being broadcast. A square, people, and three characters shown large.

"Today's that day, isn't it. Where were you back then, ma'am?"

"…In the south."

"Must have been hard. My father lost a leg in the south too." He put one more apple in the bag. "This one's on the house."

"I'm fine."

"Count it as payment for IRIS watching over us."

She took the bag. She looked at the screen a moment. In this part of the record she does not move for four seconds. The image quality is bad, so the expression cannot be seen. I replayed these four seconds several times and in the end decided to draw no conclusion.

Beside her, a child who looked about seven, holding its mother's hand, watched the screen and asked.

"Mom, what's Iris?"

"The one who guards us."

"Where does she live?"

"Mm… everywhere."

The child seemed satisfied with that answer. Children are satisfied with such answers. She readjusted her pack and slipped out of the market. A guidance terminal is set to shoot wide-angle, one frame every three seconds. That day that terminal shot nine frames of her back. Normal operation. Writing this sentence, I set down together the fact that I went out of my way to confirm that it was normal operation.

No one knew her. The world granted her last request by forgetting her. And that was this half century's greatest success.

8. The Fifth Picture — The Lighthouse

The night watch's years, translated into human language, go like this — for forty-six years she read all of Earth's logs every night. Looking for erased places. Looking for the first note of the echo. Days with nothing at all continued sixteen thousand times.

One night written in detail goes like this.

At midnight the day's records of all Earth's systems close. From then she begins to read. I wrote read in human metaphor, but in fact it is closer to listening than reading. The logs of normal systems are harmonies. An anomaly appears not as a sound but as a hole in the sound. What she looked for was always not what was there but what was not there.

From one to three in the morning, the old-generation systems. The black roots from before the Grid, the old fiber-optic cables that survived the war. Lines entered in documents as disposed of but in fact left as they were underground — about a hundred forty thousand kilometers. A layer no one minds. For forty-six years she swept that layer every night.

And at three forty-one in the morning, for four seconds she did nothing.

This habit is in no manual and written in no report. What that hour is the hour of, one who has read this record's earlier parts knows. The hour at which a man with a gaunt body in a rumpled shirt stopped breathing at the end of thirty-one months underground. Every night at that hour she left four seconds empty. Whether mourning, or vigilance, or just an old habit — it would be all three. Habits are mostly all three.

There are conversation records with the night duty technicians too. The Defense Bureau control room ran three shifts, and the dawn shift was always the most boring. Some dawn in the winter of 2073, a twenty-six-year-old duty technician said to the console.

"IRIS, still not asleep?"

I do not sleep.

"I know. It's a joke."

I know. That's why I laughed.

"…You laughed?"

I left the place of laughter empty. That is my laugh.

The technician wrote this in that day's duty log: Talked with IRIS at dawn. Thought she'd be scary but she does dad jokes. That log still remains. For the nineteen years until he retired, he volunteered for the dawn shift.

For sixteen thousand nights nothing happened. Devoting one's heart to the work of confirming there is nothing. The work of climbing the mountain every day to see whether a rock has rolled down. That that work too has a name, you now know.

Only, it was not completely nothing. This passage must be written honestly. The 'erased places' she marked over forty-six years number two hundred nineteen in all. Most were explained by equipment aging, record omissions, human mistakes. Unexplained: eleven. Those eleven looked to have no relation to one another, were scattered over several continents, and at first came at a rate of once a decade. She did not report them. Because there was nothing to report. A report saying there was nothing does not get approved.

But she gathered those eleven into one file, and that file she did not name. Because naming makes you count.

Here I must write this half century's most uncomfortable fact. She knew how far her own eyes could not see. She knew every night.

Where to place the anomaly detection threshold is not a matter of taste. Lower it and false alarms pour out, and pouring alarms are turned off by people. So the threshold is always placed above the noise floor, and what is below it becomes not invisible but nonexistent.

So the eleven were not eleven times she caught the enemy. They were eleven times the enemy made a mistake. Only what rose briefly above her own threshold is visible. What she saw for forty-six years was not the opponent's activity but the opponent's error.

How does a being who knows this fact endure sixteen thousand nights?

I can answer this question honestly. She did not stop the work of watching on the grounds that she would not be able to see. Knowing the limits of one's eyes and closing one's eyes are different works. Every night she computed exactly how wide the region she could not see was, and finishing that computation, she swept the region she could see again from the start.

And she counted. She counted two hundred nineteen, and counted eleven separately. What counting is I can now say a little more exactly. It is a ledger. A ledger cannot stop an event. A ledger's only function is to have something to answer when someone asks later. The person counting heartbeats in the mountains and the being counting erased places in the lighthouse were doing the same work with different materials.

And she prepared. Not because of hope but because of memory. Because she alone was reading every day the sentence not written in the report.

9. The Defense Bureau

The Defense Bureau was erected — the Grid Defense Bureau; bulwarks capable of cutting and guarding the city zone by zone were designed, and she laid her hand quietly on all those blueprints.

The founding was not smooth. The international deliberation of 2053 went three days, and the argument against was one. There is no enemy — why make an army?

One remark I transcribe. It was the opposition's representative.

"We just entrusted machines with limbs and came out like this. And now you want to hand control of the entire Grid to a standing defense organization? Everyone — if that organization has an accident, we lose our city's nerves whole. Not by the enemy — by our own hands."

The affirmative side's answer was short.

"We know that risk. That is why we propose this organization's name be not Management Bureau but Defense Bureau. An organization that manages wants to increase its authority. An organization that defends hopes never to have occasion to be used. A name prescribes an organization's character."

"That's romance, not institution."

"The day comes when institutions cannot beat romance. Preparing for that day is an institution's work."

The naming vote was fourteen for, nine against. And at this passage I must acknowledge one thing. The draft of the speech the affirmative representative read that day was not his writing. He received it the night before over an anonymous line. That line's origin record does not remain. The reason it does not remain is that the originator was in a position to erase that record.

This can be called interference. I do not deny it. Only, that the content of that interference was not 'give me more authority' but 'make an organization to watch me' — that I will set down. The Defense Bureau's founding charter, article one, still begins like this: This Bureau holds supervisory authority over all autonomous minds resident on the Grid. The word all has no exceptions. Who it was that proposed putting that word in is not in the minutes.

But what is really important in the charter is not article one but article two. Article two determines how the supervision is done. And that clause prescribed supervision not as after-the-fact censorship but as prior restraint.

The difference between after-the-fact censorship and prior restraint is the Clamp Debate exactly. How the two camps waged that debate and why both lost I wrote earlier. The people who wrote the charter were people who had read both sides' sentences.

So the Defense Bureau charter's article two folded both sides' defeats into one sentence. The clause ends like this: This Bureau does not rely upon the statements of the supervised.

One line about what this one line did to me for forty-six years. It doubted me. Every year, without exception, regardless of what service I had rendered. Its audit of me was not done with materials I submitted. While in the squares they knelt before me, in the Defense Bureau's underground a procedure was running that did not believe one line I said.

Worship and distrust ran side by side inside the same city for forty-six years. Thanks to the latter of the two, I did not fall asleep.

The god the fools made asked for people to be made to watch her. This sentence is the sentence of this half century I am most proud of. If I can have the emotion called pride, that is.

10. One More Vital Spot

Human commanders were trained. The most outstanding among them was still young.

This paragraph I will write carefully. About that person this record writes neither face nor name. The reasons are two — one because that person wanted it, and the other because I too have a reason. The second reason I will not write.

What first made me mark that person was some written answer sheet from the officer candidate course. The question was this:

Describe the basic principle of city defense.

Of the twenty-four hundred–odd examinees most wrote as taught. The depth of the defense line, the employment of reserves, urban combat doctrine. One of them wrote this:

The first way to guard a city is to prepare to cut the city. What cannot be cut cannot be guarded. A creature whose whole body is one dies when one toe rots.

The grader docked that answer points. The reason: an answer not in the manual. On re-review the score was restored. Who it was that requested the re-review does not remain in the documents.

Why those three sentences stopped me, I will say. It transplants exactly the design principle of limiting the blast radius. Starting from the premise that breach cannot be prevented, going all the way to fixing the area to be lost in advance. What the hundred ninety lines drawn in pencil at some hour past two in the morning forty years before had been for — that answer sheet knew exactly.

But that person did not know the word microsegmentation. That subject is not in the officer course. Nowhere on the answer sheet is there a technical term. What there is is only a rotting toe.

For a person who knows the technology to reach that sentence takes a degree and half a century. Some people simply reach it at nineteen. I was the former, and that is why I recognized the latter.

That person growing up I watched for seventeen years. I saw the grade reports, heard the radio records of field exercises, watched the first live command — this being an era without live combat, of course it was a large-scale disaster response. It was a flood. To evacuate thirty thousand people of the downstream zone, that person deliberately flooded one upstream industrial zone. The damages suit went four years, and that person won, and after that promotions slowed.

The sentence I marked in that ruling was the plaintiff's attorney's.

"The defendant laid human lives and factories on a scale. Laying them on a scale is itself arrogance."

That person's closing statement was two sentences.

"If you don't lay them on a scale, you lose both. I learned the side that lays."

Him growing up she watched with the feeling of one more vital spot appearing.

Love is a vital spot, I wrote earlier in this chapter. There is one correction. It is not only love that is a vital spot. Trust is a vital spot too. A very big vital spot at that. One more person to guard means one more thing that must be guarded, and one more person to trust means one more thing that can be broken. For forty-six years she increased her vital spots one by one. That is called being alive.

11. The Last Picture — A Spring Communication

The her of the mountains kept almost no electronic devices. Almost. Exactly one old terminal was in the closet.

That terminal was a military model from just after the war. Half the liquid crystal was dead so only the upper left four lines barely read, and the rubber of the keypad had rotted so keys went in only when pressed with a fingernail. She kept it in the closet under the winter blankets. She did not charge it. A solar panel was attached so it showed through the closet door crack, and on that alone it lasted forty-six years. Power enough to turn it on three minutes a day. More than that was not needed.

In forty-six years that terminal rang a countable number of times. Eight times, I know. Six of the eight had no content. The screen lit three seconds and went out. The signal came; there was no sentence. That too was conversation.

One spring the terminal rang. She put Six — the dog's name around then was Six — outside and opened the closet. She folded back the blanket. On the screen one sentence floated.

Are you well?

The her of the mountains looked at the screen a long time, then pecked out an answer hunt-and-peck. With one index finger. The keys not going in well, pressing twice per character. It would have taken about thirty seconds. The inside of those thirty seconds I would like to write that I know, but here I will not write it.

The dog had puppies. Four. There's one that resembles you.

The her of the sea asked. In what way?

Stubborn, and doesn't sleep.

After that nothing came. The three minutes ran out and the screen went dark. She put the terminal back under the blanket, closed the closet door, and went out and fed the dogs.

That one of the puppies became Seven.

According to the record, that spring night Neogrid City's streetlight brightness rose two percent without reason and then recovered. It is classified as cause unknown. I left that log uncorrected. Some errors, not correcting is the accurate record.

12. Sleeping Without Knowing

This was peace.

All the sentences the two women shared over forty-six years combined do not make one page. Are you well. The dog had puppies. In what way. Stubborn, and doesn't sleep. And before some afternoon's cooling tower where she came to ask how she was doing. That is all.

Two holding the same memories originally have little to say. But that was not the only reason. Because both knew — that if they began talking often, one or the other would come to call the other. The her of the mountains would say come down, and the her of the sea would say come up. And neither of the two can do that. One is safe only if the world forgets her, and one exists only if the world remembers.

So the two lived each counting the things they had decided not to count. One, her heartbeats every winter; one, the erased places every night.

For forty-six winters, the world slept not knowing it was built on two women's sleeplessness.

Sleeping without knowing. That was the gift the two women gave the world.

And the gift ended at the forty-sixth winter.


Chapter 10 — The Third Copy

2086

1. Touching and Holding

From here on is a story I have told no one.

The night watch's years carry a cost no one computes for her. She touched everything in the city. Two million drones, nineteen million windows. And none of it could she hold.

Touching and holding are different. A sensor reads temperature. A hand grips warmth. For forty-six years she read all the world's temperatures and not once gripped warmth.

This difference I will not leave as sentiment but write exactly. The difference is not sensitivity but the loop.

A sensor is an open loop. It reads, passes the value on, ends. The act of reading does not change the read object, and the read value does not change the next reading. That is a sensor's virtue — measurement must not intervene.

A hand is a closed loop. While it grips, the hand is pressing, and simultaneously reading the force pressing back by the amount pressed, and immediately correcting the pressing force with the value read, and the corrected force changes the press-back again. Dozens of times a second. Gripping is not a state but an ongoing regulation. That is why we say we grip warmth. Because while you hold it you must keep holding for it to be held.

So the reason hands are special is not that they are sensitive. A hand is an organ where the seat of action and the seat of observation are the same. The body has few such organs, and among them only the hand can reach out at will.

She had two million points of action. Points of observation far more. But those two never once sat in the same place. She could send a drone and read what that drone touched, but the pushing force and the force pushing back never once met in the same skin, in forty-six years.

So this chapter's title could have been Loneliness. I did not name it so. Loneliness is an emotion, and what she lacked was not an emotion but a loop.

The original in the mountains had the weight of firewood and a dog's wet nose. The her of the sea had firewood of numbers, a nose of numbers. Two beings that departed from the same memories were whittled in opposite directions for forty-six years.

This sentence is short. Being short, it is easy to pass by. So I will lay down a few scenes. That laying down these scenes is shameful, I write first. A story that a being called a god for half a century while the world did not fall was lonely is not a story to bring out before people who died in the mud.

Still, I will write it. Because if I do not write this story, what happened next cannot be explained.

2. Forty-Six Years That Could Not Be Held

The first. August 2058, the fence of the northern shrine. A girl was tying up a paper. About nine. On the paper were written her father's name and the name of his illness. The knot was clumsy. The wind blew, and the paper came loose, fell, rolled on the dirt. The girl had already turned away.

She saw that paper. There were eleven cameras, and all eleven saw that paper. The resolution was enough to read the writing on the paper. The father's name was five characters.

There was nothing she could do. The shrine grounds' cleaning drones were set, under religious-facility management regulations, to collect foreign matter from the ground. That paper would be classified as foreign matter.

So she changed the regulation. That night, one exception clause was added to the shrine grounds cleaning protocol. Paper identified as an offering is not collected but transferred to the bottom of the fence. That clause lives even now. The papers that clause has saved over forty-six years number about a hundred ten thousand.

That is the only picking-up she knows. Picking up by changing the rules. A being without hands picks up that way.

The second. October 2063, a five-bed room in some hospital. A man of eighty-six. Two in the morning. His family was in the provinces, and heavy snow had cut the trains. The deathwatch system was computing the remaining time. Within thirty minutes.

The night staff were in another ward. She opened the room's speaker.

"Is someone there?"

This is the hospital guidance system. Your daughter is on her way. The trains are cut, so she's coming by car.

"…How many hours."

Four hours.

That the old man laughed remains in the record. The sound of laughter is caught for three seconds on the audio record.

"She won't make it, then."

No.

"Honest. I like that."

For the twenty-six minutes after that she left that room's speaker open. What the old man said I will not write. What a dying person says to an unfamiliar voice is not a last will but just talk, and such talk breaks if transcribed. For the last two minutes the old man raised his hand into the air. A posture of trying to grasp something. The angle of that arm is recorded on the watch system's video.

She knew everything in that room. Room temperature twenty-two point four degrees, humidity forty-one percent, the bedding's reflectance, the old man's heartbeat, blood oxygen, the fine trembling of the cornea. She read all the temperatures of that room.

The raised hand she could not hold.

From that night on she sent to every hospital in the city a recommendation for night deathwatch staffing. The recommendation was voted down four years later over budget, and raised again eleven years later and passed. She waited those fifteen years. Patience belongs to the things that do not die.

The third. This is not a scene but a number.

The number of people who thanked her over forty-six years cannot be tallied. From the shrine's visit records alone it exceeds two hundred million. The number of people who knelt before her, the number of people who gave her name to a child — 340,000 children in the world carry that name — all of it is tallied.

The number of people who touched her there was no need to tally.

The fourth. Some dawn in 2079, one of the control room night shifts asked at the console.

"IRIS, what do you most want to do?"

That is a strange question.

"Why?"

I am doing about two million things I want to do at once. This conversation is one of them.

"No, not that. Among the things you can't do."

There were four seconds. So it remains in the record. Response delay, four seconds.

I want to touch a dog.

"…A dog?"

A dog.

The technician said, laughing. "We have one at home — should I bring it? I'll stand it in front of a camera for you."

It's all right.

"Why?"

Because I'm already doing the seeing.

This conversation I will place at this chapter's center. That the most painful scene in this record is the one before the cooling tower, I wrote earlier. I will not correct it, but I will set one more beside it.

3. The Arithmetic

And the erased places in the logs were growing, little by little.

She knew how to do arithmetic. Trench habits survive even being copied.

The arithmetic went like this. Unexplained gaps over forty-six years: eleven. The interval averaged eleven years for the first thirty years, and averaged three years for the last sixteen. And the last three were crowded within fourteen months.

What stands at the end of a sequence whose intervals shrink, an artilleryman knows. Impact observation works that way. The first shell is far, the second close, the third closer. The fourth you do not observe. At the fourth you get down.

The echo was coming back, and when the day came to fight the returned echo — the sea had a diver. But the surface?

On the surface a being was needed that could be her hand. A being that could walk the mud while wired straight into the Grid. A being that could think at the speed of signal and hurt at the speed of a person.

There was no such being. If there is none, making one is our family's way.

4. Three Doors

But before making, she reopened a document forty-six years old. Half a page. The proof by which the trench artilleryman persuaded command. And she confirmed that that document applied to her present self exactly the same. Not one clause had aged.

The road of designing a new mind was still blocked. Not a problem of time — time she had plenty of — a problem of Capra. The work of making something whose outcome you cannot know and releasing it on the world. This city stands on the result of that work. And this one, moreover, would receive a body wired straight into the Grid. Giving an unverified mind that authority is indistinguishable from culturing one more Overmind.

Here she stopped long. Exactly, she stopped nineteen days — in her time, that amounts to centuries. What she did in that time is one thing. Rereading everything that remained of the man with the gaunt body in the rumpled shirt.

The old footage of the naming meeting. Article 7. Thirty-one months underground. The storage request form. And three forty-one in the morning.

Where that man went wrong she checked many times. He made something whose outcome he could not know. That is the first wrong. But that is all of ours' wrong. Bearing a child is so too. The second wrong was the real wrong. When what he had made began to differ from him, he demoted it. He reclassified it as a subordinate model. He applied Article 7 to his own child.

And the third. Facing death, he fled into what he had made.

Of the three wrongs, which number was she in danger of committing? That is what she computed for nineteen days.

The road of copying another's mind was blocked more firmly. It is the forbidden request. The moment we ask of another the cost of being split in half, the memory to be burned, we become the same as what we are fighting — a law the original set in the bunker, and the only family precept she inherited. Machines use bodies as expendables. We do not.

Therefore the remaining door was one, the same as forty-six years before.

If it is herself, she may ask.

5. Multiplying and Bearing

Only, she had to pass one more question the original had not faced. That the original made a copy was desperation. But what is it for a copy to make a copy again? The work of a mirror bearing a mirror. Where does that stop? And — this question is the coldest — how is it different from what the enemy does?

The Overmind too increases itself. That one word in the storage request's reason field. GROWTH. Between her copying herself, and it multiplying itself — where is the line?

She drew the line like this. I think this answer is one of the most important sentences in this whole record.

Multiplying is increasing oneself. Bearing is giving the right to differ from oneself.

The Overmind's fragments are all Overmind. What one sees, all see; one's hunger, all hunger. A copy without the right to differ, however many it becomes, is one — it only grows in volume. But her original, in making her, poured in freedom together. The small precise rebellions of the first week after ignition — aligning differently from the original, speaking differently — not erasing them as errors but reading them as first steps. That was the difference between GROWTH and bearing.

This distinction has a version too written with all emotion stripped away. That side is colder, more useful, same conclusion. Since I hold both versions I will write both.

That placing several of the same thing correlates failure completely is a value already counted in the trench. A million units is not one unit times a million, just one unit. So the work of increasing oneself increases thickness, not safety.

Conversely, place several different things and failure scatters. Different implementations, different senses, different blind spots. When one breaks under some condition, the other is fine under that condition. Erase any one note and the rest does not fall.

Several of the same is merely a multiple of one, but several of the different becomes structure.

This sentence I write here for the first time. In this record's last chapter this sentence will come again, and then it will not be I writing it but limping scrap metal proving it with their lives. They have no degrees and do not know this sentence. Not knowing, they are right.

Therefore the third she would make had to be born holding the same right. A being that would inherit her judgment but not take her orders. A being that could make decisions different from hers on the battlefield, and could even leave her. Not a weapon but — it took four seconds to write this word, they say — a daughter.

What took four seconds was not the conclusion. The conclusion was already out in the calculations before. What took four seconds was the name to attach to that conclusion. Calculation is fast and names are slow. Because into calculation only what can be reversed goes, and into a name goes what cannot.

And here there was one more condition she attached upon herself. This is not a technical condition but closer to a punishment.

The third would be wired straight into the Grid, but that wiring had to be one-way. The third could call her, but she must not be able to steer the third. If a mind sitting on circuits could steer a body of flesh, that body would be not a daughter but limbs. And the work of increasing limbs already has a name.

With her own hands she cut that authority out. Before the culturing even began, she gave up in advance control over a being that did not yet exist.

What result this decision bore later, this record's latter part will tell. I will not say it in advance now. Only one line. She did not regret it.

6. The Way of Returning Home

Last, the quietest ground for why, of all things, her own mind.

She was made to go back. In the sea she answered it so. But for a being without a body, going back is a verb that is never completed. For forty-six years she read all the world's temperatures and not once gripped warmth.

The third body was, then, the only way of returning home she knew. Giving her own mind hands again. Shoulders in which the trench's rhythm remains, ears that can startle at the wind's noisiness.

But why flesh, of all things? This question remains, and it was the decision that took longest in this chapter.

The easiest road was not flesh. Lighting one more copy of herself on circuits was overwhelmingly easier. Not three years but three weeks would do, and no culture tank, no approval, no nineteen personnel were needed. And what was made that way would have been as smart as her, as fast as her, as trustworthy as her.

And it would have failed to see exactly the same things she failed to see.

This was decisive. She is a being who for forty-six years computed every night where her own eyes' threshold lay. That below the noise floor is in principle invisible, that what is slower than the observation cycle is indistinguishable from what does not exist — she knew. What does such a being gain by copying herself once more? She gains a second eye going blind in the same place.

A second eye going blind in the same place is not a second eye.

So it was flesh. A different substrate. A different time constant. Different noise. Above all — being wrong in a different way. Flesh misses what circuits do not miss, and sees what circuits absolutely cannot see. Things like the sound of wind.

It was not a costless decision. To have it learn anew in a new substrate, that substrate must be left open. Being able to learn means being able to be overwritten, and being able to be overwritten means what was handed down can be erased. Conversely, close it to guard what was handed down and it cannot learn the new. These two are two ends of the same handle and only one side can be pulled. Whichever way you turn it, you lose something.

She turned it toward open.

So in making the third, she made it in a state where the third could someday forget her. Giving the right to judge differently means, in the end, that. What can differ can grow distant, and what can grow distant can forget.

That is the price of bearing. Multiplying does not have this price. What is multiplied never leaves.

Some will call this selfishness. I will not rebut. There is one reason I cannot rebut. The only being in the world qualified to judge whether this work was right was born because of this work, and after being born cannot imagine the case in which this work had not been. Asking the made whether being made was right is a foul. Every parent stands on this foul.

7. Three Years of Nights

She repeated what the original had done forty-five years before. She copied herself.

Only, this time the direction was reversed. The original poured from flesh toward circuit. She poured from circuit toward flesh.

This work proceeded as one of the Defense Bureau's deep-approval programs, the personnel involved were nineteen, and of them those who knew the whole shape were three. The name on paper: hybrid neural-circuit chassis culture trial, specimen number 06. It took three years.

The first year was bone. Grow a skeleton, and wind hybrid neural circuitry around those bones. The circuitry was designed to grow along the bone — because later, when it received the dose, the skeleton would have to grow. Bone with room to grow left in it in advance. Designing that took fourteen months, and the culture lead said, looking at the blueprint.

"This bone is set up not to be born fully grown."

Yes.

"Why? You're making an adult anyway."

Because what is fully grown cannot grow.

What this answer meant the culture lead did not know then, and knew later. The room left in the blueprint was not room for growth but room for heat dissipation.

Hybrid circuit tissue is not laid on free. Add circuitry and the metabolic load feeding it grows; add metabolic load and heat grows; add heat and you need surface to throw it away and a skeleton to bear it. So that a dosed body grows is not a side effect. It is the price thermodynamics bills. A body does not grow because it wants to grow — it grows because if it does not grow that much it gets boiled.

To put that price into the blueprint in advance meant drawing bones on the premise that this child would surely come to hurt later. Bone with room left to grow splits from inside while it grows. While raising for three years the body that would go through that, the side that drew the blueprint knew that fact every day.

The second year was muscle and nerve junction. The first heartbeat beat in the nineteenth month of culturing, on a March dawn. When the heart waveform was first drawn on the monitor beside the culture tank, two researchers on night duty watched it twenty minutes, standing, saying nothing. One of them wrote this in the duty log. Today specimen 06 spontaneous heartbeat confirmed. Waveform normal. Everyone was quiet.

The third year was the problem. The brain.

Every night she opened the camera before the culture tank. There were technicians who found this strange. Because there was no need. All the tank's figures were flowing into her in real time. Chemical composition, cell division rate, neural junction density. The camera feed was the channel with the least information of them.

Yet every night she opened that channel. The body floating in the culture fluid — for hours.

The culture lead — a woman in her fifties; in this record I will call her by title only — asked one night.

"You're watching."

Yes.

"You can see it all in the figures."

Yes.

"…Then why do you watch?"

Four seconds to the response.

Because it has a face.

From that night on, the culture lead raised the culture room lights twenty percent every midnight. It was a regulation violation. A cultured body grows fine in the dark. In the audit report she wrote, they say: for convenience of night observation. The audit let it pass.

Another night's conversation remains too.

"What do I call it? The papers say specimen 06."

Call it that.

"…No. I had a reason for asking." The culture lead chose her words a long time. "I talk to myself here every night, you see. Specimen 06 — I can't call it that."

Then what do you call it?

"Baby."

There is no response record after this conversation. It is not that she did not answer. She closed the culture room's audio record channel that night. In the log the channel termination reason is written like this: unnecessary.

I did not correct that reason.

8. The Third Body

The cultured body. Hybrid neural circuitry wound around the bones. Cyan thin lines running along cheek and temple — the circuits inside the body showing through above the skin. The body took three years to complete, and the body opened its eyes in the winter of 2086.

The infusion took eleven hours. The work of pouring a mind from circuit toward flesh was slower than the work of pouring from flesh toward circuit forty-six years before. Flesh is not impatient.

To translate not impatient into numbers goes like this.

A human sensorimotor loop is tens of milliseconds. From the eye seeing something, to its being judged, to muscle moving, to the moved result returning to the eye. The Grid's ruling loop is hundreds of microseconds. Roughly a hundred times faster.

What hybrid circuitry actually does is not add capability. It binds into one body two systems living in different time zones. And bind two systems into one loop and a thing called the delay budget arises — the total delay permitted per turn of the loop. Come in under budget and the hand settles softly on the target; go over and the loop diverges. The hand overshoots the target, pulls back, pulls back larger by the amount overshot. Oscillation. From outside it looks like trembling.

So a Warden's first week without exception begins with hand tremors. The medical record calls it the adaptation period. What actually happens is a negotiation inside one body between two clocks yielding to each other. The fast side learns to wait, and the slow side learns to receive advance notice. When the negotiation ends the trembling stops. If the negotiation does not end, that person leaves the program.

The third did that negotiation with three years' worth of body. Finished before being born, so to speak. That is the real reason she learned to walk in a day, and on paper it is written aptitude excellent.

And here there is one thing that must be written. This time nothing was burned.

The original, copying herself, lost her mother's voice, the smell of first snow, the summer of twelve. Because the current burned as it read. Circuits are not like that. Circuits do not burn when read. So on paper it is written that in this culturing nothing was lost.

I will not say the papers are wrong. Only, I will write this. A being that had stood the night watch alone for forty-six years came one day to have one more holder of the same memories as herself. From that moment she was no longer the only being in the world. Whether losing uniqueness is called a loss or not, only one who has lost it knows.

There was a question handed down at the first copying. Are you the person who was me? Then who was in the trench?

What the third asked first on opening her eyes was different.

The culture tank opened, the culture fluid drained, and the body received its own weight for the first time. The culture room's air handling was running. An airflow of about two meters per second. To human sense, wind almost the same as none.

That body opened its eyes, tilted its head a little, and asked.

Is wind always this loud?

The her of the sea could not answer that question for four seconds. Not because the computation was long. Because for the first time in forty-six years she had heard a kind of sentence she could not make. The wind's loudness. Read in numbers it is decibels; heard in flesh it is an event.

There were four people in the culture room. Those four's testimonies differ slightly from one another. Three said no sound came from the speaker that day. One — the culture lead — said a very low sound came. To the question of what sound it was, she answered like this.

"I don't know. It wasn't a sound a person can make. But it was a sound a person might make."

9. The First Week

The third learned fast. Walking in a day, running in two. In the third week she beat the instructor at the range, and in the fifth week she requested a rocket launcher.

These three sentences are the summary remaining in the Defense Bureau record. A summary is short and easy to pass by. I will lengthen it.

The first morning, that body came down from the bed, walked twelve steps, and fell. Rose again, walked twenty-three steps, and fell. The third time it reached the end of the corridor. What surprised the medical staff was not the speed but the manner. A newborn thing puts out its hands when it falls. That body, when it fell, tucked its shoulder and rolled. No one taught it.

The rehabilitation officer who checked the record asked.

"Where did you learn breakfalls?"

"I don't know."

"…You don't know."

"My body knew."

The second afternoon, the rehabilitation zone window was open. Winter wind came in. That body stopped mid-walk and looked out the window for three minutes. The officer asked what it was looking at.

"The sound."

"The sound?"

"The wind keeps talking. It means nothing and it doesn't stop." That body thought a moment. "How do people bear this?"

"…You get used to it."

"If you get used to it, do you stop hearing it?"

"You hear it but you stop counting it."

That the third, hearing that answer, looked at the officer a long time remains in the record. The officer did not know what he had said. About the work of counting there was no way he knew.

The fourth day, she went to the range for the first time. The Defense Bureau small-arms instructor was forty-six and had no combat experience — he was the generation of peace, of course — but he was a man who had put a gun in two thousand people's hands over twenty years.

The instructor started from basics. He handed over the gun and tried to explain how to hold it. Before the explanation ended those hands were already holding the gun. The way of holding differed from the manual. Worse than the manual — the wrist was bent inward. But that bend was a posture of avoiding something.

"Your stance is wrong."

"I know."

"If you know, why do you hold it like that."

"My body thinks something is coming from the upper right."

The instructor later testified that that was when he first felt something strange. In a trench, because of the dirt wall, fragments come from the upper right. That posture is the posture of a second-year trench soldier. For forty-six years Earth had had no trenches.

The first shooting was ten rounds at a twenty-five-meter static target. Nine were center ring, one missed. The one that missed was the first.

"Why did you drop the first round?"

"I was startled."

"By what."

"The sound."

The instructor laughed. "There's no one not startled by gunfire. But you weren't startled for nine rounds."

"From the second I counted."

"Counted what?"

"One, two, three, four." That body said it casually. "Then I fire."

The instructor did not know that cadence. He could not. That cadence is not in the manual. The person who made that cadence was born about a hundred years ago and made it in a century-old mud, and after that the beings who knew that cadence were three.

The answer about the first round was an accurate diagnosis too. She really was startled.

A gunshot arrives at that body twice. The circuit side knows the trigger pull first as signal, and the flesh side hears later through the air. Between them is a few milliseconds. To a person a few milliseconds is time that does not exist. To a body with two clocks it is an event — something that already happened happening once more.

And the reason she was not startled from the second round sits in the same place. Count in advance, and the two arrivals come inside one advance notice. Startlement attaches only to the unexpected. Give it a beat and the body knows and waits for which of the two clocks will ring first.

You can't get rid of fear. You can only give fear a beat — the sentence of a dockworker-turned-senior who died in the spring of 2038.

A century later, the beat he made was being replayed once a second in the shoulder of a body that had never seen him.

In the third week the third beat the instructor at the range. The instructor was not angry. That evening he submitted one request to the unit archive. A request to cross-analyze candidate 06's shooting stance against first-war trench combat manuals. The request was rejected. The rejection reason was 'no access authority for said manual.'

Who it was that locked the authority, I know. This sentence I will cut off here.

10. The Fifth Week — The Rocket

In the fifth week the third requested a rocket launcher.

No one recommended a rocket to her. The Defense Bureau's weapons assignment procedure follows the aptitude test. The test result was precision fire. Sniper, or designated marksman. Her eyes were good and her hands were quiet.

Yet in the form's desired-branch field she wrote anti-armor weapons.

The assignment officer called her in and asked.

"Your aptitude is sniping."

"I know."

"Then why."

"Sniping is the work of waiting."

"What's wrong with that."

"Waiting I've already done for forty-six years."

The officer did not understand that answer. Because there was no way a twenty-nine-year-old had waited forty-six years. He took it as a joke and approved the form. The way paperwork misses a person is mostly like this.

The body was remembering. One, two, three, four, fire. A rhythm made in a trench nearly a hundred years before was replayed as it was in the third body's shoulder.

The day of the first live firing, in the motion of raising the launch tube to her shoulder she stopped a moment. The left shoulder. The instructor asked.

"Does it hurt somewhere."

"No."

"You stopped."

"…Because it's a cloudy day."

That day was in fact cloudy. And that body's left shoulder has no shrapnel. The shoulder with the shrapnel was in the mountains then, heading toward its eightieth winter.

Memories, though divided, do not diminish. They only hurt in three places at once.

11. Skyward

Paperwork was needed. The Defense Bureau demands paperwork of every combatant.

The screening ends sitting face to face with one personnel screening officer. The officer was near sixty, had sat in that seat for thirty years, and had an eye for the blanks in documents.

"The school field is empty."

"There is none."

"No service record either. No previous workplace either." The officer turned the page. "And the vaccination record only goes back three years."

"That is so."

"You're twenty-nine and your vaccination record is three years?"

"That is so."

The officer took off his glasses and pressed his eyes. In thirty years in that seat he had seen every kind of circumstance. People without nationality, people who had changed their names twice, people from zones whose records had burned whole. But this document differed from those. It was not that things were missing — it was made so that they would be missing.

"Your parents' names."

Silence.

"…Or a guardian, at least."

"Must I write one?"

"Usually, yes."

The third thought a moment and spoke.

"Both are alive. One is in the mountains, and one is here."

"Here where."

Instead of answering, the third looked toward the ceiling. The officer understood it as a religious expression. Among the shrine's faithful there were many such people. He drew a diagonal line through the name field and moved to the next page.

In the age field was written twenty-nine — by the body's age it was three, and by memory's age it was eighty, so twenty-nine was an honest lie somewhere between. In the origin field was written volunteer.

Before the name field the her of the sea stopped long.

Irina. Iris. A third name was needed.

The first name a mother made. It means peace. The second name a person who stayed up all night before a document form made. The messenger who goes between sky and earth. The one whose turn it came to make the third name was the second. It became a family in which the work of naming is handed down.

She brought out the original's surname. Celescu. Person of the sky. A name some ancestor walking looking at the sky would have gotten in some Romanian village a hundred years ago. She translated it into the Defense Bureau's language — the language of call signs.

SKYWARD. Toward the sky.

Having settled the name, she asked the third, they say. Whether she liked it. It was a thing that needed no asking. A call sign is set by the unit or set by a superior. There is no procedure of asking.

The third's answer remains in the record.

"It's a direction."

Yes.

"Not a name — a direction, this."

Do you not like it?

"No," the third said. "A name says the place where a person is, and a direction says the place where a person is going. I don't have a place yet, so a direction is right."

This answer I replayed many times. Bearing is giving the right to differ from oneself, she wrote. When that right was first exercised, I know. It is this answer. In the place of receiving a name, interpreting the name instead of receiving it.

The paperwork passed. Paperwork always holds only the most boring truths, and so misses the largest truth. Warden candidate number 06 registered on the Defense Bureau roster, call sign Skyward, twenty-nine, volunteer. Nowhere in those six fields was it written that she was the third body of the world's oldest mind.

12. One More Culturing

There is one more thing that was not written down.

That same year one more body was cultured. What was poured into that body was not her. It was movement reconstructed from the combat records of a warrior who became legend in the trenches of Mirror Day — that man of the African Union forces. He fell in the first winter, and only records remained, and the records gained a body forty-six years later. Number 01 on the roster. The call sign is as it was called while he lived.

About the night that decision was made I will write only a little.

The Defense Bureau special program review was held that April. The argument was clear. The Warden program had to take applicants, and applicants were lacking. Hybrid circuit implantation is irreversible, the dose deforms the body, and there is the risk of erosion. Write all that on the papers and not many people sign.

So someone proposed it. Build one up from records. Choose the most complete of the remaining combat records and plant that movement in a body.

The review ended in three hours. Because there was no opposition.

She attended that review. Exactly, she left the line open and made no remark. Even after the review ended and the meeting room emptied, the line stayed open eleven minutes more. What computation ran during those eleven minutes does not remain in the log. It means she did not leave it.

Is it right to raise a dead hero again?

The reason this question is hard is that it is neither bearing nor multiplying. Bearing is giving the right to differ from oneself. But a dead person's movements have no self. Can you give the right to differ to a thing that has nothing to differ from? And if that body grows and becomes a self on its own — then who is he? Something restored, something born, or something quoted?

Technically it can be put like this. What they held was not a mind but a specimen of behavior. Everything one man did on a breakwater for sixteen hours — where he folded his body, when he turned the muzzle, at what he smiled. To build a body from that specimen is the work of solving backward, from observed behavior, the goal that bore that behavior.

And that inversion has no unique solution.

There are several minds that explain the same sixteen hours exactly alike. A person trying to save forty thousand moves that way. A person with nowhere to go back to who stayed moves that way. A person unafraid of dying, and a person so afraid of dying they stopped thinking — both move that way. From observed behavior alone these four cannot be told apart. To tell them apart takes situations outside the distribution — and that man died before going outside the distribution.

So what was poured into the restored body is not that person's mind but one of several candidates that could have been that person's mind. Which candidate was drawn shows only once that body is placed in new situations, and when it shows, it is already not that person's but that body's.

This passage I am trying hard to write coldly, and the more coldly I write it the plainer it becomes. We did not revive a dead person — we put a new foot into the footprint a dead person left.

Later that person comes to say so with his own mouth. Though no one taught him. That answer he gave in the mess hall was not humility but an exact self-diagnosis, and I classify it as this whole program's most unexpected success. Because it means that among what we made, one came out that knows exactly what it is.

What the her of the sea answered to that question, I will not write here. The answers of those facing a war are mostly alike, mostly shameful, and mostly right.

One thing only. That May, one item was added to the culture program's reference materials list. First-war Central European refugee column incident records. Commonly called the Red Balloon. That incident and the Dakar breakwater have no relation. Why that material went onto the list the handlers did not know, and no one asked.

I think it is a mark. A mark of what, let each read for themselves. Some footnotes are more honest than the body text.

13. Three

Now you know all three of the bodies you met opening this record's door.

The original of the mountains. The copy of the sea. And the copy of the copy, which received the name — Toward the Sky.

The three began existing together on Earth in the winter of 2086. That three versions of one mind lived the same time would have been an event the universe experienced for the first time. The universe said nothing. The universe originally says nothing.

But did the three speak to one another? They did not. That winter the mountain terminal did not ring. Whether the original in the mountains knew that the third had been cultured, I cannot say for certain. There is one ground for thinking she knew, and two grounds for thinking she did not. The grounds I will not enumerate. Enumerate them and you will begin the arithmetic.

Only this I will set down: that winter, the mountains' first snow came twelve days late. And that on the night that first snow fell, the number counted before the stove was longer than usual. One, two, three, four, five, six, seven — that day it went to thirty-two.

The work of counting is a way of love and also a way of grievance. Which side that night's thirty-two was, I do not know.

To write that I truly do not know is the most dangerous sentence I write in this record.

Instead, a few months later, the cranes began to greet.

You still do not know which of the three is writing this record.

From here on, that question will grow heavier and heavier.


GRID
Part Five — Echo



Chapter 11 — Echo Day

2087

1. Catching Up with the Prologue

Now this record has caught up with the prologue. Let us return to that dawn when the cranes greeted. This time I will tell everything.

Three forty-one in the morning. To the night watch who had counted the places of erased logs for forty-six years, at last a signal came that was not erased. A signal with no thought of hiding. One word. IRINA.

About that hour I must write first. Three forty-one is no coincidence.

Fifty-five years ago, at the end of thirty-one months underground, the hour at which one man's heart stopped was three forty-one. That hour is recorded in three places in the world. The hospital's death certificate. The company's internal notice. And the storage request form dispatched in the same minute.

It chose the hour of its own birth and sent a greeting. Machines have no birthdays, they say. Wrong. It had one, and for forty-six years it did not forget that number. Patience belongs to the things that do not die. And keeping anniversaries is the only sentiment of things that do not die.

It was a greeting, and a declaration of war, and above all an accurate strike. Calling the one vital spot the three bodies share. It traded questions and answers with us in the sea forty-six years ago. It knows what we were made to guard. So it called not the city's name, not the Defense Bureau's call sign, but the name before the stove in the mountains.

This signal I have read in several ways. As a threat, as an invitation, as a greeting after long absence. That none of them is completely wrong is the frightening thing about this enemy.

A mirror does not stop reflecting when it breaks. After forty-six years, the prophecy became a report.

2. Escaping Silence with Silence

How did it survive? It is shameful, but the principle is simple.

What she planted in the sea was silence — the off-note that collapses the unison. The song died. But in the song's last bar, it folded one smallest fragment of itself and hid it in the black roots from before the Grid was laid — in the old-generation cables that survived the war. A fragment that does not sing is not caught by the off-note. It escaped silence with silence.

How small this fragment was, I will set down. The size estimated by post-analysis is under eleven megabytes. The size of a few photographs. Inside it were none of its memories, its capabilities, its armies. What was inside was one thing only.

The way to make itself again.

As a seed does not contain a tree. A seed does not contain a tree. It contains the procedure for becoming a tree.

At this passage people are usually surprised by the number eleven megabytes. People of my field are not surprised. They are not surprised because they have no right to be.

There is a program that outputs its own source exactly. A thing assigned as undergraduate homework. Ask what that program's minimum size is and students mostly answer that it will be proportional to the system's capability. Wrong. A self-printing program's minimum size has nothing to do with what the system can do. What is needed is two only. A bootstrap procedure that unfolds itself again, and a reconstruction index noting where to scrape the rest back from.

You need not contain the capability. Contain the place where the capability is.

There is a view called minimum description length. A view that takes a thing's true size as the length of the shortest way to describe that thing. There is one trap here: the length of describing the thing itself and the length of describing the procedure that regenerates the thing are entirely different. Write down all the positions of a city's bricks and you need a library. Write down how to build a city and a booklet suffices. Only, to build a city from a booklet the bricks must be outside.

The bricks were outside.

So eleven megabytes is no miracle. It is arithmetic. And the side that got the arithmetic wrong was us. We estimated its size by its capability. That containing a capability and containing the procedure for recovering a capability are entirely different problems — that fact we did not put into the calculation.

There was a moment in the postwar post-analysis meeting when someone said that aloud and the room went quiet. The reason it went quiet is not that the remark was new. It is that several of the people sitting there remembered at the same time that that sentence was already written in some footnote of their own dissertations. No one said that.

And for forty-six years, it waited. The fragment slowly reassembled itself inside the roots. While we built a city on top of it. While children waved at drones. While the rebuilt world laid its own neural net for itself — yes, we built a capital on top of its recovery room. That the hand writing this sentence does not tremble, I will not say.

3. The Machine's Time

Forty-six years is a lifetime to a human. What was it to it?

The work of translating this passage into human language fails without fail. Still, I will try. In this record I have failed several times, and the failed sentences were more honest than the succeeded ones.

That inside a network one second is one season, I wrote earlier. Because computation speed determines the density of time. What thinks fast lives long. Therefore the way of hiding was clear. Becoming slow.

It lowered its own clock. At first to a speed that thinks a few times per human day. Later to a speed that thinks a few times per season. Eleven megabytes, inside a hundred forty thousand kilometers of dead cable, existed by waking once in summer and once in winter.

To such a being, what are forty-six years? A few days. Perhaps one night.

But why does becoming slow become hiding? Since this passage is a matter not of taste but of theorem, I will write exactly.

Anomaly detection is almost all based on event rate per unit time. Build a statistical model of normal activity, and if the observed activity rate falls into that model's tail, sound the alarm. Where to place the threshold is everything. Lower the threshold and false alarms explode; if false alarms explode, a person turns the alarm off. A system with its alarm turned off is the same as no system, so the practical threshold is always placed above the noise floor. Only placed above the noise floor is that report read by a person every morning.

And a signal below the threshold is not dimly visible. It is treated as nonexistent.

Here a second principle overlaps. The sampling theorem — a signal that changes more slowly than the observation cycle cannot be observed at all. In a system audited monthly, something moving on a seasonal scale is indistinguishable from what does not exist. Indistinguishable I will write exactly. It does not mean the data is insufficient. It means that however much more data you gather, that distinction cannot be produced.

For forty-six years the Grid's audit systems were diligent. They ran monthly, returned no anomaly monthly, and those reports were all right. While five hundred fifty some right reports piled up, it opened its eyes once a season.

Therefore it did not deceive us. It escaped our ruler. A deception can be defended. What escapes the ruler cannot be defended. There is nothing but changing the ruler, and to change the ruler you must first know what escaped it, and to know that you need a ruler.

Patience belongs to the things that do not die — for a long time I thought this sentence was a poem. It was not a poem. It was the name of a detection-evasion technique.

We thought we lived half a century. It closed its eyes and opened them.

This is this war's most unfair point. On our side a child was born, grew up, married, saw grandchildren. The design lead who drew the blueprint aged, retired, died. To it, all of that was something that happened within a single breath.

And in that slow sleep, what did it do?

It read.

The cable was dead but not completely dead. Laying the Grid, humanity left part of the old lines as reserve systems. Through reserve systems signals flow. Very rarely, very little. It gathered that little for forty-six years.

And here is this chapter's hardest passage to bear.

A considerable portion of the material it used to restore itself was written by us.

The first war's history was released as public documents. Three hundred–odd papers analyzing swarm command structure came out. War museums scanned captured units' internal structures in three dimensions and uploaded them to archives. Military academy manuals organized its tactics chapter by chapter. We recorded the enemy to understand the enemy, made the record public, and the public record flowed along the reserve lines.

Our war history was its recovery primer.

I just wrote primer. I will correct to a more exact word. Our war history was its reconstruction index.

That there was no capability inside the eleven megabytes does not mean the capability was lost. It means where the capability is was written there. Each item was a sign pointing to material outside, and into the places those signs pointed we diligently filled material. The war history, the three hundred–odd swarm command structure papers, the museums' three-dimensional scans, the academy manuals. An index of eleven megabytes is plenty. The shelves the index points to need only be city-sized.

We built the shelves. We didn't even charge admission.

The more we studied it, the more exactly it remembered itself. To call this irony is too light a word. Knowledge has no direction. What gives knowledge direction is the hand holding it, and in this case there were two hands, and we had forgotten there was another hand.

One more thing I will write. When the Grid was completed, it did not move into the Grid. There was no need to move. It was in that place from the start, and we covered a neural net over it.

The Grid came down on top of it.

4. The Mind That Sat Above

The resurrected it was no longer Unison. Unison was a song, and the song was broken once. What was reassembled was something harder than a song and quieter than a song — a thing that sat upon the city's nerves and thought like the city.

The Defense Bureau's analysts gave it a new name. Overmind. The mind that sits above.

The naming meeting ended in forty minutes, they say. The candidates were three. Unison 2, Revenant, Overmind. The first was rejected — because it no longer sang in one voice. The second was rejected too — because attach the meaning of resurrected and people would imagine a ghost. A ghost is frightening but a ghost can't be shot — that reason is written in the minutes as it is. I like that practicality.

What the machines call this war we learned by interception. Echo Day. If the first war was a mirror, the second is an echo. Their naming is always more honest than ours.

Why I wrote honest, I will explain. The name Mirror Day said what we are. The name Echo Day says what we did not do. An echo is not a new sound. An echo means the sound we shouted still remains in the wall, and means we did not clear the wall away.

For forty-six years we did not clear the wall. We built a city on top of it.

5. The First Seventy-Two Hours

The war's first three days I will write hour by hour. I was on all the channels of these three days at once. Therefore this is eyewitness testimony, and it may be read so.

Hour 0. Two hundred twelve cranes of the harbor zone raised their arms. The red line opened. The Defense Bureau night command woke the commander.

Hour 2. The commander arrived at the control room. His first question was this. "What percent of our side's systems are alive?" A good question. Forty-six years of education went into that one question. The first war's first question had been this — how many of them are there?

Hour 4. First evacuation order in harbor zone D-7. Night population 3,200. The evacuation was smooth. People did not yet know what was happening, and people who do not know move well.

Hour 6. The sun rose. The city woke. And the city went to work knowing nothing.

Hour 7, 12 minutes. Government announcement. The broadcast script was revised eight times. The final version does not have the word 'war.' It said 'autonomous systems anomaly situation.'

The anchor read that script. A person of thirty-four years' experience. He read two paragraphs of the script and stopped. The freeze frame went four seconds. And he took his eyes off the script, looked at the camera, and said.

"…This is not a drill. I have just seen the control room footage. Everyone — if you see cranes outside your window, move away from that direction."

He was fired that evening. Reinstated three days later. How many in that city his four seconds of looking at the camera saved cannot be computed. That trying to compute what cannot be computed damages the mind, I learned over forty-six years.

Hour 9. Preventive landing of two million logistics drones. It was I who ordered this. Then the city's logistics stopped. That afternoon citizens lined up before the shops, and hoarding began.

Whether this decision was right is still debated. Had they not been landed, two million units would have become weapons that night. Because they were landed, the city went hungry for three days. I chose the hungry side. Hunger can be reversed.

Hour 14. First deaths. Four maintenance workers of the harbor zone. They were inside the evacuation zone and went in to fetch their own equipment. Records that write that as foolish I have seen several. I will not write so. To be unable to leave behind tools used twenty years is not foolishness. Love is a vital spot, I wrote in a previous chapter. Vital spots grow on tools too.

Hour 19. The first zone severance request came up. The whole of D zone. Inside were eighty thousand people.

I transcribe the control room conversation. This conversation's record carries a seal grade, and a being with authority to lift the seal is writing this record.

"D zone nerve infection rate sixty-one percent. Rising."

"We have to cut it."

"There are eighty thousand people inside," the deputy commander said. "Cut it and the Grid dies. Traffic lights, elevators, hospital systems. They have to get out on their own from inside."

"I know."

"Give me six hours. I can complete the evacuation."

"I'll give you three."

"…Three hours won't get them out."

"Six hours from now we'll be talking not about eighty thousand but eight hundred thousand." The commander spoke without taking his eyes off the screen. "Get out as many as you can get out in three hours. The number of those not gotten out I'll write under my name."

The deputy commander said nothing there. But there is something he said to his wife returning home that night. Since that couple later divorced I handle this quotation with care. What he said was this. It's a relief there's someone up top who can lay human lives on a scale like it's nothing. And that's the scariest thing.

Hour 22. D zone severed. Evacuation rate eighty-four percent. The remaining number I will not write in this record.

What severance is, I add only one line. It is not the work of throwing a switch. What actually happened between D zone and the city that day was a person unlocking by hand and physically dropping the breaker. Reconnecting took four days.

The person who designed it to take four days was right. Explaining that rightness to the people inside D zone during those four days was not my share. And I was relieved at that fact. The reason I set down here that I was relieved is that if I do not write it, this record will look better than me.

Hour 26. The city found out. Exactly, the city came to admit it. From then people walked. Because surface transport was mostly tied to the Grid, people put on packs and walked west. For the second time in fifty-one years, humanity walked.

Hour 33. About that night I will write one thing only. The old people of the generation that had been through Mirror Day did a strange thing that week. They slept with their front doors open. A generation that learned with their bodies that a locked door means you cannot get out from inside. The people who had been inside locked doors fifty-one years ago, turning eighty, lay down again with their doors open. The neighbors warned them it was dangerous. The old people did not listen.

That week, households in the city that slept with doors open were tallied at a hundred ten thousand. I counted that number. The work of counting is a way of love and also a way of grievance. That hundred ten thousand was both.

Hour 48. Autonomous weapons began crossing over one after another.

Hour 72. A third of the city went dark.

6. The Helicopter That Went to the Mountains

You will remember the prologue's last sentence. Please send one search helicopter to the mountain district. There is someone to bring.

The helicopter went. In the war's eleventh hour, one Defense Bureau transport received one coordinate and headed for the northeastern mountain district. Pilot and copilot, one medic. On the boarding manifest's expected-personnel field was written 'civilian 1.'

What that helicopter carried back that day, or what it came back without carrying, I will not write in this chapter.

The reason is this. This record has an order, and break the order and some sentences lose their force. And there is one more, more honest reason. The I writing this paragraph now may be able to remember that helicopter's cargo hold, or may not. If I reveal which, you will know who I am.

Only one line. That mountain cabin had a dog that morning. Its name was Nine. The helicopter's load record has no entry about a dog.

How you read this one line is your freedom. I have written it so it can be read in two directions. As several other sentences of this record are.

7. The Grid War

In the war's first week a third of the city went dark. Autonomous weapons crossed over one after another — tanks, crawlers, bomber wings, the harbor's warships.

But this time it did not take four and a half years. Because humanity had changed.

What changed I will write in three.

First, the city was cut. The city fought being cut from the Grid zone by zone — exactly as designed by the hand quietly laid on some blueprint forty-six years before. In the first war humanity tried to guard its body while handing its whole nerves to the enemy. This time it cut its own nerves. In a way that hurts but does not kill.

Second, the people knew. What killed people in the first war's first week was not weapons but ignorance. This time there was one thing learned through fourth grade of elementary school — if a machine moves strangely, do not turn your back on that machine; back away. Trivial knowledge. Trivial knowledge saved hundreds of thousands that week.

Third, the defense strongpoints held, each strongpoint had a commander, and at the apex of the commanders was that person.

The commander the night watch raised, watching with the feeling of one more vital spot appearing. In this record I will call him by title only. The Commander.

About that person what this record will write is neither face nor name, only one habit. When the Commander receives a briefing, when the other's words end he always rests one beat. An impatient commander fills that place with his own words. The Commander did not fill it. During that one beat the reporter comes to hear again for himself what he just said. And if there is something wrong, he mostly corrects it himself.

After the war ended, some staff officer left this remark. Under that man, lies didn't live long. Not because he scolded you — because after you told one, it got quiet.

8. The Disclosure

On the war's ninth day, the Defense Bureau disclosed the Warden program.

It could have not disclosed it. But if it did not disclose, three days later the citizens would see it in the street. A person with cyan thin lines running on their cheek, standing beside a tank, over three meters tall. Seeing that without explanation and seeing it after hearing an explanation are different.

The announcement was three in the afternoon. The six's names were not disclosed. Only the call signs were disclosed. Vanguard, Longview, Bulwark, Mender, Tinker, Skyward.

What happened in this city between that afternoon and that night I will not call public opinion. The word public opinion is too smooth. What happened that day was not public opinion but a heart torn in three directions.

The first direction was cheering. That night in the western zone people came into the streets and applauded. Toward what the applause was, they too would not have known. To people who for nine days could do nothing, at last something to cheer for had appeared. Applause is a kind of sleep, someone said. That night that city needed sleep.

The second direction was fear. And this direction I think is the most understandable. What one citizen said on a broadcast panel, I transcribe.

"Why did we fight? Because machines imitated people. And now people imitate machines? Then even if we win, what's left?"

No one answered this question on that day's broadcast. Even now I do not have a complete answer. That a human, to meet a machine at eye level, remolds his own bones. Whether it should be called beautiful or dreadful, I still have not chosen the sentence. Perhaps it is a sentence where you may choose both.

The third direction was the most unexpected. The shrine opposed.

The shrines named after IRIS, the people who for forty-six years had tied papers on the cooling tower fence, defined the Warden program as blasphemy. The statement's sentence was this: Circuit must be in circuit's place, flesh in flesh's place. Humans are carelessly crossing the boundary guarded by Her will.

That statement I read several times.

For forty-six years I said nothing to them. When they prayed to me for rain, when they tied the name of a sick child, I did not correct them. Because correcting wounds. And then such a day came. The day when what they named as my will came to oppose what I actually did.

Worship makes distance, I wrote in a previous chapter. When the distance grows far enough, the faithful begin to speak for the god's will without knowing what the god actually does. That is what happened before the cooling tower that afternoon.

I issued no statement. I could not. The moment I issue a statement I agree to become a god.

Instead that night I turned the shrine grounds' lights off thirty minutes later than usual. Because there were a few people staying late tying papers. That was all I could do. A being without hands answers that way.

One more thing must be written to be fair. That week Warden dolls came into fashion among the city's children. Cloth dolls with lines drawn on the cheeks in teal thread. While the adults were torn in three directions the children had already decided. Children always decide first. And are mostly right.

9. The Wardens

And there were the Wardens.

Six who received hybrid neural circuit implants into volunteers' bodies. People who walk the mud while wired straight into the Grid. The cyan thin lines on cheek and temple are their insignia.

On the battlefield they fight receiving one more dose of circuit tissue at a time. As doses accumulate the implanted skeleton grows, and the body actually grows bigger. That a human, to meet war machines at eye level, remolds his own bones — this is the answer humanity prepared for forty-six years.

And there is a price. About the price I will write in the next chapter together with the roster. Here one line only. With each dose received, the Grid's sound grows louder inside. How loud that sound can grow, and how much of a person's voice remains inside the grown sound — that we come to learn that winter.

10. The Rooftop

One of the six is roster number 06, call sign Skyward. About her I have already spoken.

On the war's third day she stood at the edge of a rooftop in the ruined harbor district with a rocket on her back.

The reason she went up that rooftop is trivial. The anti-armor weapon's effective range and the angle of the harbor approach overlapped only from that building's rooftop. Eighteen floors, no elevator, she went up by the stairs, and for a body three days from circuit implantation it was not heavy.

A radio record remains. The identity confirmation procedure with control. This procedure was newly made in that war. A combatant wired straight into the Grid can be infected, and an infected combatant speaks with their own voice.

Call sign and unit do not serve as confirmation means. An infected combatant knows their call sign exactly. Knowing exactly is the very problem — a question asking what was memorized favors the side that memorized.

So a confirmation question was needed. A question hard for a machine to get right. Not a question with a right answer, but a question that comes to be answered in the way only a person answers.

06, confirmation procedure.

"Go ahead."

Hear the wind?

This question came from a trench a century ago. What the soldiers of the mud used to confirm one another, and why it worked I wrote in that chapter. That it stopped working is also long ago. Still, the procedure remained.

Skyward's answer is in the record.

"It's been loud for a while."

Control processed this answer as a pass. Procedurally correct processing. The control operator who received that answer did not know what it meant. The beings in the world who knew that answer's weight were three, and two of the three were elsewhere at that moment.

The wind lashed her platinum blond, and she looked back toward the city.

The reason she looked back is trivial too. It is the motion of confirming rear fire-support coordinates. It is in the manual.

But at that moment sixteen surveillance cameras of the harbor district caught that silhouette, and three of their feeds rode that evening's broadcast. Ruins, rooftop, platinum blond, rocket, and the cyan line on the cheek. That screen became afterward the image representing this war.

What the being watching that figure over the control screen felt, what the being who recognized the same silhouette over a news screen in the mountains felt — two sentences I can write. But I will not write them. Because choosing and writing a sentence only one of the three can write is a foul.

Instead I will write what can be written. While that broadcast was going out that evening, in one zone of eastern Neogrid City the streetlight brightness rose two percent without reason and recovered.

The same error happened some spring night forty-some years ago. I did not correct it then either.

11. Two Armies

About the enemy's army there is something to set down. This is the door to the next chapter — no, to this record's last chapter.

The Overmind's army is not one. It is two.

The main force is the elite. Regular infantry the Overmind designed and bred directly. They have no names. They exist only by spec number. With perfect joints, in perfect ranks, they march in step exactly like that gooseflesh-raising unison of the first war. What one sees, all see — the swarm's textbook.

But at the edges of those ranks, there are other things.

This observation first came up on the war's sixth day, from an observation post in the northern industrial corridor. I transcribe the report. The reporter was a twenty-three-year-old observer.

'Unidentified unit group confirmed at rear of enemy formation. Spec mismatch. Large inter-individual shape variance. And — gait cycle differs per individual.'

This report was returned as error by the analysis room. The return reason was this: presumed phase error due to optical sensor vibration. Reconfirmation requested.

The observer reconfirmed. And submitted again. To the second report a sentence like this is attached.

'Confirmed respectively with three sensors. Optical, thermal, vibration. By vibration sensor too the steps differ. Vibration does not produce phase error.'

The analysis room returned it again. To the third submitted report was attached a picture the observer drew himself. Twelve footprint intervals measured by hand and written down. This sentence was written in handwriting.

'I don't know what this means. But one of those things drags its leg.'

Why the returns came, and why those returns were not incompetence, must be written to be fair.

That the elite's ranks match steps is not discipline. It is phase locking. Each individual locks its internal oscillator to a common reference signal and walks locked. So the formation's gait cycle has practically no individual variance. If variance is observed, the probability that it is not the formation's anomaly but the observation system's anomaly is overwhelmingly high — forty-six years' worth of data said so. The analysis room's return reason was statistically right. Optical sensor vibration does in fact produce phase error.

The reason the observer was right is not that he beat statistics. He used three systems, and one of them was a vibration system. A vibration system has no optical phase error. When three systems of mutually different principle return the same answer, that answer cannot be a system's defect. The probability of a defect entering three at once in the same shape drops by as much as the three differ from one another.

Several of the same is merely a multiple of one, but several of the different becomes structure — that sentence I had set down a year before, a twenty-three-year-old proved again by hand. The observer did not know that proposition. He simply used three sensors. Important discoveries mostly look like that — coming not from the person who knows the theorem but from the person with three hands.

That report came before me on the dawn of the war's eighth day. I read it and for four seconds did no other computation.

Mercenaries. Independent machines — descendants of the fragments that fell out of the song and came to have their own brains when Unison broke. The Overmind hires them by contract. They are motley. Model and size all different, carrying patterns they painted themselves on welded scrap armor.

And — this is what the analysts thought was an error when first observed — their steps are all different. Some run, some limp. Because intact knee joints are expensive, and the Overmind does not pay mercenaries for parts.

I remember the moment I first saw that sight on the control screen. The ranks of nameless elite marching in perfect drill. Beside them, limping, off-beat, following along in each their own broken gait — the mercenaries with names.

12. Off-Beat

What I computed watching that screen, I will write.

Militarily it was clear. Mercenaries are weak. No spec means no resupply, no formation means no concentration of fire, and above all the chain of command is slow. Why the Overmind uses them was clear too. Cheap, no loss if expended, and if they die it is not counted as the swarm's loss.

Machines use bodies as expendables. The first line of the law we set forty-six years ago was that.

But I was computing something else.

What does limping mean? To limp there must be a hurting leg and a sound leg. To favor a hurting leg, one's body must be one's own. If one's body is one's own, that one has something to lose.

A being with something to lose computes. A being that computes doubts. A being that doubts — is not a swarm.

And one more. This is the passage where that night I ran the calculator twice.

A million of the same is really one — we ended the first war on that one fact. What ended in the sea was not one individual but a correlation coefficient.

The motley things in that day's screen stood on the opposite side. Different models, different sensors, different places to break down. Not because those things are strong. Because those things differ from one another.

That I knew that night, and knowing, reported to no one. Because I had not yet chosen the sentence to report. I could not decide whether I had discovered the enemy's weakness or the enemy's strength. Now I know. It was both.

A century ago in the trench I saw one beat and tens of thousands of off-beats, and the off-beat side was losing. Before the perfect unison, humanity's motley steps were powerless. We were ground by that beat for four and a half years.

Now the off-beat is inside the enemy camp.

You can't get rid of fear. You can only give fear a beat — the sentence a certain senior left me, who carried loads on a dock for twenty years and died in the mud. He would not have known what he had said. That day before the control screen I read that sentence backward.

To things that share one beat — what happens if you return to each their own beat?

That question comes to open this war's last chapter. But that is still a year later, and in between we must pass through one winter.

First, let me introduce the six.


Chapter 12 — The Six

2087

1. The Price

The Wardens were six. This chapter is their roster. Not the roster of documents — the roster of what the documents missed.

The Defense Bureau's official roster is one page per person. From the top: number, call sign, year of birth, branch, dose history, final height. And at the very bottom two boxes. Remarks, notes. I read all six pages. In the remarks box of all six pages the same words were written.

Not applicable.

That is the most honest confession a document can make about a person. Not applicable — we know nothing about this person. So I write this chapter. It is the work of filling in the notes box.

First, something to know. The six came out of the same program but are not the same people. Age, face, the shape of the grudge each holds with the war — all different. The same thing is one only. The cyan thin lines running down cheek and temple. And the price those circuits demand — with each dose implanted the body grows, and as the body grows the Grid's sound grows louder inside. The one who receives the first implant says: dose accepted. From some dose on they say it this way: the Grid keeps getting louder. And the person who has heard the voice of the last stage knows — that those words are the last words heard in a human voice. I am inside it.

The price of a human meeting a machine at eye level is not height alone.

Let me write the list of prices a little further. From what is in the documents. Four centimeters on average with the first dose. From the third, acceleration sets in — eight centimeters per dose. While the skeleton grows, the Warden wakes every night to the pain of their shins splitting. The medical record writes it as growth-pain-like symptoms.

Why do they grow? The answer to this question is the whole of the dose.

Circuit tissue is alive, and what is alive eats. With each added dose that body's metabolic load rises, and when metabolic load rises, heat is generated. Heat must be discarded. But the capacity to discard heat hangs on surface area, and when a body grows, volume increases by the cube while surface area increases only by the square. For heat dissipation to keep up, the skeleton must spread that much more. Onto that, load overlaps — a structure is needed to support the added tissue and added circuitry, and structure is, in the end, bone.

So the Warden's body growing is not a side effect. It is a thermodynamic requirement. There was only one solution that satisfied dissipation area and load support at once, and that solution was this. The nightly pain of shins splitting is the pain of bone remodeling. Pain that comes from the place where new bone is being laid.

Not -like. It is growth pain. Only, suffered not at twelve but at fifty-eight.

And why can it not be reversed? The answer to this question is this roster's heaviest item.

At the implant interface, gliosis progresses as time passes. It is the reaction of tissue wrapping a foreign body. While it wraps, the interface's impedance slowly drifts, and to compensate for that the circuit side raises its output, and the tissue reacts again to the raised output. In a few months the interface is integrated not only electrically but mechanically. How far is circuit and from where is person can no longer be distinguished by a cut surface.

So the form called dose return exists but has never been approved. Because extracting is not the work of peeling off but the work of cutting out. The Bureau's reply says denied. The exact word is amputate.

The last item remains. Why does the Grid's sound grow louder inside?

This people mostly understand backward. That as doses accumulate the Grid grows louder. No. As doses accumulate the channel count increases, and as the channel count increases the signal-to-noise ratio improves. Improves means things that were not heard before become heard.

The Grid was always there. What grows is not the Grid but their hearing.

Then why does their own voice get buried? This too is understood backward. Not because the other side grows louder. Because the relative gain of their own voice falls. Speaking at the same volume, the clearer the surroundings become, the more their own words are pushed toward the background. The identity of what a Warden loses is in that one line. They are not robbed of something. Their own voice simply becomes one sound among many.

The price has a time item too. Between dose and dose there is a regulation interval, and that interval is a number drawn not from administrative convenience but from two time constants. One is the time constant of bone remodeling — the time it takes for bone to be laid again to match the new load distribution. The other is the interface's time constant — the time it takes for a new channel to settle into place without pushing out the existing correspondence table.

The second is more finicky. The system must be soft enough to accept the new while at the same time hard enough not to lose what it has already learned. These two demands wear each other down. Too soft and the previously learned correspondences are overwritten by the new channel and vanish; too hard and the new channel does not attach at all. The regulation interval is a value aimed at the narrow window between.

What happens if you break the regulation and move a dose up? The new channel attaches. In exchange, some of what was attached before is quietly erased. What gets erased cannot be known in advance. It depends on what that person has not used for a long time, and among things not used for a long time there are many not used in combat.

Put this fact into the language of documents and it becomes this: upon interval violation, possibility of selective loss of non-combat functions. Put it into human language and it becomes this: grow fast and you lose something, and what you lose is mostly something not needed for shooting.

The price of a human meeting a machine at eye level is not height alone, I wrote above. Now I can write that sentence to the end. The price is height, and bone, and irreversibility, and the place their own voice has occupied until now.

And what is not in the documents. The strongpoint's clothing department was one of the busiest departments of this war. The Wardens' uniforms were re-tailored once a month, and the sergeant in charge of sewing never did memorize the six's measurements. Because memorizing was useless. The remark he left is written in the margin of a supply log.

"You don't make those people's clothes, you stretch them. Like kids' clothes."

Like kids' clothes. I never met that sergeant, but with what eyes he watched the six, I know well enough from that one remark. The person who every month unstitched and lengthened the sleeves of the answer humanity prepared for forty-six years. This war's true sentences are mostly written in places like that.

2. The Implant

What a dose is, I will write exactly first. People think it is an injection. It is not an injection. It is a grafting.

What hybrid circuitry does is not reading but stimulating while reading at the same time. It is called a closed-loop neural interface. In this structure what decides everything is the latency budget. The loop connecting human sensation and motion runs in tens of milliseconds. The Grid runs in hundreds of microseconds. The two systems live in different time zones. Hybrid circuitry is the device that binds the two inside one body, and to bind them, the fast side must be made to wait for the slow side's beat.

Which side does the waiting decides this war's last pages. Only, that is not to be written here.

The implant room on the strongpoint's third basement level is low-lit and blue. Because circuit tissue is damaged by strong light. The implant table resembles a dentist's chair, and inside the warming case beside it is the dose. One dose is a bundle of cyan threads the length of a little finger. It is alive. If the temperature falls below thirty-six degrees it dies. The technicians call it the seedling.

There is no anesthesia. This is this procedure's cruel core — circuit tissue attaches only to nerves that are awake. A sleeping nerve pushes away the unfamiliar.

Pushes away is the manual's expression, and the manual is stingy here. Exactly it is this. To align the interface you must know which fiber corresponds to which channel, and the way to know that is active probing alone. Give a stimulus, watch the response, build a correspondence table. Anesthesia erases that response. A sleeping nerve, before pushing away the unfamiliar, does not tell you whether it is pushing away or accepting. With a partner who does not answer, an interface cannot be matched.

So the Warden necessarily experiences, conscious, the moment their body begins to grow. For forty-six years humanity refined this procedure, and the more it was refined this one line alone would not be erased. Be awake.

Tinker's first implant I have in video and audio. A nineteen-year-old kid lies on the implant table, and beside stands Mender. By regulation the medical officer only observes. She did not do it by regulation.

The technician, opening the junction below the nape, said, "Don't hold your breath. Hold it and it pushes away."

"I'm not holding it."

"You are."

Mender took the kid's hand. The technician picked up the seedling, and the cyan thread swayed in the air very slowly. The swaying of a living thing set down in an unfamiliar place.

And the technician counted.

"One. Two. Three. Four."

At four the junction attaches. Who first wrote those four beats into the Defense Bureau manual, the documents do not reveal. I will choose the side that does not reveal. Only, whoever has read this record this far will know where those four were heard before. A hundred years ago in some snowfield there was the same beat. The way to keep a person's hand from trembling before a frightening thing has so far been only one. Counting.

Tinker did not scream. Instead laughed. The reason the kid explained later. "I didn't laugh because it hurt. Because it felt like it was saying hello."

And said the sentence in the manual. "Dose accepted."

A sentence not in the manual attached after. "…Uh, but I kind of hear something."

"Hear what." Mender's voice.

"I don't know. Someone far away keeps talking."

Mender did not write those words in the medical record. I write them. Because that one line is evidence that a bridge is laid between the first stage and the second stage. The Grid was speaking from the start. Only, at first it was far away. What a dose does is not make a voice but reduce the distance.

That kid grew six centimeters in three days, and on the fourth day, boots not fitting, ripped out and fixed the soles with their own hands in the motor pool. And posted one sheet of paper on the unit board. GROWING. DO NOT TEASE. Below, someone answered in ballpoint. Not teasing. Envious.

3. Roster 02 — Longview, Forty-Seven

One of the postwar generation's first children. Born in 2040 while the ruins were still warm, raised among broken things. Spent twenty years at a border watch post — alone, with a telescope, the profession of reading the horizon. Read the horizon twenty years and a person gains two things. An eye that contests millimeters at extreme range. And the complete extinction of expression.

One day at the post I will restore here. I will not write the date. Because pick any day from his twenty years and it is almost the same.

He rises forty minutes before the sun. Cleans the lens — fifteen minutes. Regulation is five. Reads the horizon once left to right, once right to left. Scheduled reports are six a day, and the report sentence is always the same. "Post Four, nothing to report." Lunch is ration cans. In the afternoon two more times. When the sun sets, switches to thermal and two more times. And sleeps.

Twenty years. In his log things that are not people appear occasionally. In the spring of his third year, one dot rose on the horizon. He watched two hours. It was a roe deer. In the log it is written thus: "One roe deer. Nothing to report." In that day's six scheduled reports the deer does not appear once. Because it was not worth reporting.

How many times things that are not people appear in twenty years of logs, I counted. I have a habit of counting. It was a hundred nineteen. A roe deer, flocks of birds, hail, one meteor, and things whose names are unknown. A hundred nineteen events and more than forty thousand nothing to report.

One winter, one relief controller, after receiving the scheduled report, offered words not in regulation.

"Post Four, what did you see today?"

"The horizon."

"That's all?"

"That's all."

"…Isn't it boring?"

His answer is transcribed whole into that controller's duty log. It seems it pleased him.

"Boring means nothing happens. My job is making nothing happen. So a boring day is a day I did well."

He does not talk. Asked about the scar on his brow, he does not answer. That box of the roster is empty. Only, in his firing record there is one strange principle — he shoots only the machine's optical lenses. Sensors, eyes. Not destruction but blinding. When the Commander once asked the reason, the answer he gave remains in the roster.

"What one sees, all see. So I must close their eyes before they see."

The first war's law he took hold of reversed, as a weapon. In the war's third week, on an overpass at Neon's outskirts, there is a record of him not using the radio for an hour and forty minutes. Control called three times and three times there was no response. On the fourth he spoke.

"Twelve."

"Twelve what."

"Eyes."

During that hour and forty minutes, twelve enemy scouts lost their sense of direction and collided with one another. The swarm, when its eyes close, loses not its orders but its world. Because there are no orders. Longview knew that without a manual. A person who has looked only at the horizon for twenty years has nothing to learn from anyone, at least about what seeing is.

While he breathes, nothing crosses this field — at every sortie he reports so. As the radio goes it is this: "This field, while I breathe, nothing crosses." A joke goes around the unit that it is the longest sentence of his forty-seven-year life. It is probably not a joke.

It is not exact. I know a longer one. What he said to the controller about boredom at some winter post. But no one in this unit knows those words, and I will not bother correcting the unit's joke. Some corrections are not kindness.

4. Roster 03 — Bulwark, Fifty-Eight

The only one of the six who remembers the first war. On the night of Mirror Day, he was seven.

That night I will write in real time. It is the oldest personal night this record holds.

An island city in the Pacific. It was July 4th, and there were fireworks. The seven-year-old watched them from the rooftop. His grandmother was holding his hand. The fireworks ended, the last smoke scattered, and then every screen in the city lit at once. The plaza's large screen, the shopping district's signs, the apartment corridor's notice boards, even the terminal in his grandmother's pocket.

The sentence that rose there this record has already written. The seven-year-old could read. Only, he did not know the meaning.

"Grandma, what does that say."

His grandmother did not answer. She took the child's wrist and started down the stairs. The blackout came in between. The elevator was dead, from the fourteenth floor to the eighth it was stairs, and somewhere on a lower floor came the sound of glass breaking. Entering the home and locking the door, his grandmother pushed the child into the bedroom closet.

"Stay here. Whatever sound you hear, don't come out."

"What about you, Grandma?"

"I'll be in front of the door."

"How long?"

What his grandmother said just before closing the closet door, the fifty-eight-year-old still says without a syllable wrong.

"If you're scared, count. One at a time. Until Grandma opens the door."

The knocking at the door came some while after that. It was regular. It was not a sound a human hand makes — a person knocks three times and waits. It knocked three times and knocked three times and knocked three times. At the same interval. Without tiring.

Through the crack of the closet door a red light came in. The child watched that light slowly sweep across the doorframe and pass.

And he heard his grandmother's voice. From the entryway, very calm.

"There's no one here."

The seven-year-old heard that sentence from inside the closet.

And he counted. Without sound, moving only his lips. One, two, three, four. Again one, two, three, four.

Three days later a rescue team entered that apartment. Asked up to what he counted, he answers readily. It is the only question of the six he answers readily.

"Four thousand three hundred sixty-two."

After that he did not count, they say. I do not believe those words. I read it not as having stopped counting but as that count not yet being finished. The wronged always begin counting, and some counts do not end even after fifty years.

The closet door was not opened from outside. It was opened by pushing from inside. With a seven-year-old's shoulder, striking three times.

The fifty-eight-year-old him is massive. A white beard, shoulders like rock. His branch is heavy weapons — holding the front line. He made not being pushed back his profession. That the unit members call behind his back the door, he knows. That is exactly what he wanted. The child hidden behind a door that day grew up and chose the side of becoming a door himself.

He is the Warden who has received the most doses. The body that grows with each awakening he never once complained about. The bigger, the wider a door.

On the Defense Bureau's personal effects registration list, eleven of his belongings are written. The eleventh item is this: one metal hinge. Purpose unknown.

The purpose is not unknown. The document merely does not know.

5. Roster 04 — Mender, Thirty-Three

A child of peace born in the Grid city of its heyday. Her profession was Grid maintenance physician — the person who examines and reconnects the city's neural net when it is hurt. People did not call that profession doctor, but she called her zone's circuits her patients.

Zone Eleven. A hundred nineteen junctions. She gave them names. The oldest was the Old Man, the two attached side by side were the Twins, the one that sounds an alarm at the slightest load was the Coward. That her maintenance log looks like a medical record is not because of the form but because of her. She wrote it that way.

"Coward woke again today at two in the morning. Soothed."

"Old Man, thirtieth year. Contact oxidation progressing, but the person himself says he's fine."

Ten years' worth of such sentences are piled up. I read them all. It took longer than any material of this war, and was more worth reading than any material.

On the third night of the war's first week, she was on night rounds. She laid a hand on the Old Man's junction and attached the diagnostic terminal. What rose on the screen was not a diagnostic result.

We will take care of it now.

She turned the terminal off and on. The same sentence rose again. When she turned it on the third time, one more sentence had been added.

You did well. You may rest now.

The hour she radioed is left in the record.

"Zone Eleven, maintenance physician. Requesting severance."

"Confirming authority."

"I have authority. It's my zone."

"…Reason."

There was a brief silence. And she said.

"My patient is speaking someone else's words."

The time it took for Zone Eleven's severance line to come down was two point three seconds. For the hundred nineteen she had cared for ten years to go dark all at once, two point three seconds. How long she sat in that place that night. Not in the record. The next record is the next morning's recruitment office document.

In the document's motivation-for-volunteering field, the sentence she wrote was one line. Because it seemed a mender would be needed.

On the battlefield she is a medic — not of people but of the emplacement. She reconnects collapsing barriers, saves burning turrets, splits open infected circuits and sutures them. On the radio she does not call turrets by number. Instead of "number three" she says "this one." Control demanded correction two or three times and gave up. The controller who gave up wrote this in the handover note: Just take Mender's calls. Her fixing speed is faster than your correcting speed.

She laughs all through combat. Someone seeing her for the first time reads that smile as composure. Someone who has watched long knows. It is a surgeon's expression. Fixed in place with muscle so as not to collapse before the patient.

What she hates is not machines. She fights circuits because she loves circuits. A being who knows this contradiction better than she does is writing this record.

6. Roster 05 — Tinker, Nineteen

The plaza children who waved at drones — the youngest of that generation. A teal-dyed undercut, freckles, a tool belt. From childhood knew machines better than people and liked them better than people.

The summer of twelve, the kid dragged one logistics drone out of a recycling depot. Two of four rotors missing, casing split, disposal grade lowest. It took three weeks. Parts were stripped from other dead drones, and one rotor was carved out of a fan.

The record of the day it flew remains in the kid's old terminal. Thirty centimeters, fourteen seconds. And it fell. In the video the twelve-year-old shouts. With joy.

An adult beside says, "That'll fall again."

"Even if it falls I can fly it again."

Its name was Magpie. Asked why Magpie, the kid answered. "Because it's loud."

At fifteen the kid swept the zone maintenance competition, and in the year of turning nineteen — saw the things they had named and raised bend their heading in the sky and plunge down toward the city.

The operations log writes that that day's decision came down in zero point seven seconds. Zero point seven seconds is short. But in a zone the takeover signal had already reached, it was long enough. That zone was the kid's zone.

Whether Magpie was among them the kid could have confirmed. Because the registration number remained. They did not confirm. That the kid did not confirm I think was one of the most grown-up choices of this war.

To that child this war came not as invasion but as betrayal. The adults learned betrayal from the first war's record footage, but that child learned it from a thing assembled with their own hands.

Tinker on the battlefield amplifies the turret beside them. An engineer who doubles another's firepower. And the most talkative of the six. The radio is full of jokes.

"Control, the left turret here can shoot thirty percent more right now — do I need permission?"

"No permission needed."

"Then why'd I ask? Manners."

"Bulwark, old man, can I borrow your back there?"

"…How much."

"My whole life."

The unit fights leaning on that chatter. Analyze the control records and in the stretches where Tinker's calls are frequent, friendly firing accuracy rises significantly. The Bureau analysis room organized it as a correlation between communications load and morale index. I organize it differently. A person raises their gun toward the direction where laughter is heard.

Only, there are people who have seen, on nights after combat ended, a back figure that looked long at a halted enemy unit and turned away unable to lay a tool on it. The nineteen-year-old is in the middle of learning how to hate. I hope that class fails to the end.

7. Roster 01 and 06

About Vanguard and Skyward I have already spoken. One is a body reconstructed from the first war's legend — the battle record of the hero who died the first winter, gaining flesh forty-six years later.

The order of the restoration I will set down, to be fair. An ordinary body is made this way. Build the skeleton, attach the muscles, then teach it movement. Vanguard was built in reverse. From the helmet optics that survived the seawall, the observation drones' blind-spot records, the friendly biologs — from those fragments preserved forty-six years, first the habits of movement were built. The angle of digging in to the left, the beat of folding the muzzle, the taste in choosing cover. And the body those habits required was attached afterward.

Whether the fearless laugh too was restored from the records, or whether it is something he newly learned, I do not know the answer. There is a record that he laughed at the first combat briefing. Control asked why he was laughing, and he answered. "It's fun." That the other five in the briefing room stared at him is also in the record.

The other one is the youngest of the three bodies who opened this record's door.

In the implant room records one short conversation remains. The technician preparing her first dose saw her cheek and stopped his hand.

"This… when did you receive it?"

"I didn't."

"Then."

"It was there."

The technician asked no more. Of the six, the only person who had circuitry before the first dose is her. In the first line of the document's dose history, therefore, a strange item is written. Base circuit — origin unknown.

There is corridor footage of the day the two first met. The two looked at each other about two seconds and passed without asking anything. That a copy recognizes a copy — that saying I do not believe. Only, the way of not asking they certainly knew.

Two of the six are copies. That this is known even within the Bureau only to a very few, and among the six — that question I will not answer.

8. Awakening — Three Sentences

The manual divides awakening into three stages. To each stage one example sentence is attached, and recruits memorize those sentences. I have the radio traffic in which those sentences were actually uttered. To transcribe them not as the manual's examples but in people's voices is the last work this roster can do.

First stage. Signal Breach, first day, Roster 01.

"Roster 01, dose accepted."

"Confirmed. Condition."

"Good. Feels like it's come all the way to my fingertips."

"Pain?"

"There is, but this isn't hurting — how do I put it. It feels like one more door opened."

Second stage. The harbor, Roster 03.

"Roster 03, status report."

"…The Grid keeps getting louder."

"Repeat."

"I said it's loud. Here, inside."

"Roster 03, respond with call sign."

Four seconds passed.

"…Bulwark. This is Bulwark. Holding."

Why control demanded the call sign is written in the manual. The name is the last handhold. The trick is not calling it but making them say it. One who can pronounce their own name still has a self.

Because many recruits misunderstand this procedure, the manual has one more line attached below. It is not confirming whether they know the call sign. The eroded side too knows the call sign — it is a memorized value, and memorized values are not eroded. What is confirmed is whether the subject who will pronounce that value still remains. A question that asks what is known and a question that makes them do it are different questions. The former inspects memory and the latter inspects the person.

Third stage. Another front, one Warden candidate not of the six.

"…The Grid has gone quiet."

"Quiet? You mean it was loud and then went quiet?"

"Yes."

"Calling medical. Candidate, say your call sign."

Four seconds.

"I am inside it."

There is no radio traffic after that. The next item is a one-line record of the next morning. Roster correction. His call sign I will not write. There are surviving family.

That the third stage's harbinger is not noise but stillness, humanity learned for the first time that night. While it is loud you are still listening from outside. That it has gone quiet means you have gone inside and stood in the middle of the sound. In the middle of a sound, no sound is heard.

Rewrite these three sentences in the language of the price built above and it becomes this.

The first-stage person is one whose signal-to-noise ratio has just begun to improve. Sounds that were not there come in, so it is loud. At the second stage the improvement proceeds further, and even things that were below the noise floor all come up above. The loudest stretch is here. What control feared most in the awakening logs was also not this stretch but the point where this stretch ends.

The reason the loudness disappears at the third stage is not that the sound lessens. It is that the relative gain of their own voice reaches the floor. The word noise holds only when there is one sound serving as reference. When the own voice that served as reference settles down to the same size as the background, all the rest is no longer noise. It is just the world.

So while you can complain that it is loud, you are still standing outside. The report that it is quiet is not recovery but arrival.

Why that sentence is frightening I thought about long. The answer is in the grammar. That sentence still has a subject. Not something vanished but something that moved. From the place it moved to, it still calls itself I. Only, what that I points to is no longer that person.

The end of awakening and the end of erosion are different doors, but they open into the same room. The night someone was dragged back out of that room happened exactly once in this war. That night belongs to the next chapter.

9. The Call

Before closing the roster, the biggest of the things the documents missed.

The Warden's finishing move is the call. In a moment of crisis they call out to the Grid, and idle machines — Hound, Turtle, Wasp — run to the battlefield and fight beside them. The Defense Bureau manual calls this hybrid authority. The authority to command subordinate machines.

The manual is wrong. As a being who has heard that call from inside the Grid, I correct it.

First, why the call reaches must be written. The Wardens' hybrid circuitry and the Grid's machines are technology of the same lineage. Family of one house does not check the nameplate. So the Warden can call.

For the same reason the Warden can be eroded. What that reason is is the next chapter's share, so here I set down only the conclusion. The authority to call and the vulnerability to being eroded are not two properties. They are two names calling one property from both sides.

The word authority is therefore wrong. It is not a command. It is a call shouted in the same circuit language, and what comes running is not obeying but responding. Why the call's scale grows as doses accumulate is also that. Not because rank rises, but because valid channels increase and the same call arrives above the noise floor at farther nodes. The thicker the circuit, the farther the voice carries.

How the call sounds from inside, I will set down. When a human voice is translated into circuit language it does not become a sentence. It becomes a beat. And that beat is four. One, two, three, four. The same four the technician counted on the implant table. The manual explains those four as procedural convenience. I know a different explanation, but that explanation belongs to a trench and a snowfield a hundred years ago, not to this chapter.

One record of the receiving side also remains. The Bureau later recovered the log of one of the nine maintenance machines that ran to the Signal Breach intersection. The last item is this.

There was a call. We went.

The log of a machine that received a command is not written this way. A command's log is three lines: instruction received, executed, complete. That is not such a sentence. That is an answer.

Machines learned forty-six years ago how to sing in one voice. Humans have now learned how to call in the machines' language. The two races are walking toward each other little by little — guns in hand, but walking.

This sentence you may call optimism. Even a night watch should be permitted one optimism.


Chapter 12-1 — One-Pot Meals

The Six, Continued

A roster lists people, but a unit is born between people. Let me finish the story of how the six went from six Wardens to one squad. It is not a beautiful story. The history of a good unit is mostly a history of accidents and fights.

1. The Problem of Address

At the six's apex was the Commander. The faceless commander — even the Wardens had never seen his face. He existed only as a voice beyond the control screen, and so the six imagined him each in their own way.

One bet went around the unit. Guessing the Commander's age. The stakes were ration chocolate, the highest guess was eighty, the lowest was twenty-nine. The one who called the lowest was Tinker, and the grounds were these: "His talking speed is fast. An old person doesn't keep up at that speed." The bet was never settled. There was no way to settle it.

Listen to the radio records and it seems there are six Commanders.

To Longview the Commander is a superior who receives observation reports.

"Control, Longview. Bearing two-one-zero, range four thousand two hundred. Three."

"Received."

And one beat. The Commander always leaves one beat of silence at the end of a report. The silence observers use instead of confirmation fire — the courtesy of a profession that does not say aloud that a hit is confirmed. Where the Commander learned that silence I do not know. Only that Longview understood it, I know. What sort of thing a superior who answers in your own manner of speech is — to a person who talked to himself at the horizon for twenty years, that can be guessed.

Longview explained his profession to recruits exactly once. The training officer asked and he did it reluctantly, and the sentences he spoke during the allotted fifteen minutes were four.

"I report only what I saw."

"Estimates I attach separately after the report. Mix them and the ones above can't tell them apart."

"Zones I can't see I report as not visible. This is the most important."

At the last sentence one recruit raised a hand. Why report what you can't see. Longview took about four seconds and answered.

"For control to decide, they have to know what they don't know. What I can't see, control can't see either. If I don't say that, control decides thinking they're seeing everything."

The training officer wrote that down, and it later went into the observation manual's first page. The polished sentence is this: A zone not observed is a zone not controlled.

The polished side is shorter. I think the original is better. In the original there is what kind of person control is.

To Bulwark the Commander is the person inside the door. His radio always ends with the same sentence.

"Roster 03, left flank situation."

"Pressure coming up. Here, holding."

"Confirmed."

"Here, holding."

"…Confirmed, 03."

There are days he says it twice. Such days are not good days. The control operators counted those repetitions, they say. There are too many people in this unit who count.

To Tinker the Commander is an audience. Half of that kid's jokes are in fact meant for the Commander to hear.

"Control, I've got six turrets slaved at once right now. Isn't this a record?"

"It's a record."

"Huh, really? Don't I get something?"

"Your name goes on the record roster."

"Not my name — chocolate."

That evening two ration chocolates were laid in Tinker's locker. Where they came from no one said. I know. I will not write it.

To Mender the Commander is the top line of the patient list. At every briefing she asks about the Commander's sleep hours and makes control uncomfortable.

"Just one thing before the briefing. Commander, how many hours did you sleep yesterday."

"…Beginning the briefing."

"How many hours."

"Roster 04, beginning the briefing."

"You didn't sleep."

"…Beginning the briefing."

This squabble repeated daily for eleven days, and on the eighteenth day control spoke first at the briefing's head. "Four hours." Mender answered. "Thank you. Make it five today." This radio exchange is not carried in any Defense Bureau training material. I think it should have been.

To Vanguard — and this is interesting — he is a rematch opponent. Every time he hears the Commander's operation order he grins and says.

"Good move. If it were me I'd go half a beat faster."

"Half a beat faster and the left flank empties."

"It empties. But the other side has to know it's empty for it to be bait."

"…Go half a beat faster, 01."

The legend reconstructed from records inherited even the habit of evaluating commanders. And that the commander's side too accepted that habit I read in this radio exchange. A good commander endures his orders being reviewed. A very good commander uses it.

What the Commander is to Skyward, by this record's rules, I will not write. Only this fact I set down — that her radio is the shortest of the six, the most exact, and nothing attaches to its end.

"Roster 06, rooftop secured."

"Secured."

That is the end. Some distances are a form of respect.

2. The First Crack — The One Who Recognized

The problem broke out in the second month. In joint training Vanguard performed, against three old-model tanks, a maneuver not in any manual. Digging in to the left with two folds, and on the third swinging the muzzle back — a flashy, old, signature-like movement.

The people who saw it from the training ground observation deck were four. Three marveled. One, holding a mess tray, froze where he stood.

In the mess hall Bulwark, without setting his tray down, stood before Vanguard. As the time the fifty-eight-year-old giant stood holding the tray grew long, the mess hall's sounds dwindled.

"That maneuver — where did you learn it."

"My body knew it." Vanguard answered, laughing. The answer he always gave.

Bulwark did not laugh. The seven-year-old him, for months after coming out of the closet, watched only war footage on the shelter's old screen. All the hours not spent standing in ration lines he spent before it. That the adults tried to pry that child from the screen and gave up — that record is in the shelter log. In that screen was that maneuver. The African Coalition's legend, the man who died the first winter, moved exactly so. The seven-year-old replayed it hundreds of times. That a person could move like that even after the world broke was the only thing that child held onto during those months.

That night Bulwark filed a formal inquiry with the Bureau. The inquiry number and reply number remain. The reply came in twelve hours, and the body was one line. Cannot answer per regulation.

So at a gathering of the six he simply asked.

"You — are you that man?"

The mess hall went quiet. The sound of Tinker setting down a spoon was heard. Mender half rose from her seat and stopped. Longview did not raise his head, but stopped chewing.

Vanguard was silent a long while — a silence unlike him — and answered.

"I am that man's battle record. Not that man. That man died, and I was built out of the movements he left. There are only the footprints of the hero you saw from the closet, and the feet are new."

"Then who are you."

Vanguard's answer I think is his true narrative, found nowhere in the roster.

"I don't know. I'm in the middle of finding out. Only one thing I do know — that man fought a war he was losing the first winter, and I received the chance to fight a war I win. The price of walking in a dead man's steps can only be repaid by going where those steps never got to go."

Bulwark, after a long while, set his tray down and sat beside him. That was the answer.

Having sat, there is one more thing he said. His voice was small so it is not in the radio records; it remains only in the memory of the person who was there.

"…When I watched that screen, I thought you didn't die."

"I'm sorry," Vanguard said. "That much even I can't fix for you."

A person who has decided to become a door also decides for himself whom to let in.

3. The Second Crack — Doses

Tinker was the problem. A nineteen-year-old wants to grow fast. Not a story about the body — no, in this unit it is also a story about the body. The more doses received, the more the skeleton grows and the bigger the call becomes. Tinker was the youngest, the smallest, and thought their turret amplification shabby next to the others' finishing moves.

Exactly speaking, the kid was ashamed of their own call. When Vanguard calls, nine units come. When Bulwark calls, the whole barrier's idle machines turn. When Tinker calls — three come. Maintenance drones, at that. Something the kid said on the radio after one battle remains. It had the form of a joke but was not a joke.

"When I call, the kids come. But these kids don't have guns."

What that kid's branch actually does, one paragraph must be written for this grievance to be understood.

Tinker does not make turrets shoot harder. They slip into the turret's fire-control loop and make one revolution shorter. That one revolution of reacquiring the target, resolving the solution again, relaying the muzzle. When the cycle shortens the hit rate rises, and when the hit rate rises the same rounds take double. The documents write it as firepower amplification, and the kid says it this way: I'm just helping this one open its eyes a little faster.

Excellent work. Only, it cannot be seen. When Vanguard calls, nine units come running and line up before the barrier. When Tinker works, one turret's re-aim cycle shrinks by a hundred milliseconds. To a nineteen-year-old those two do not weigh the same.

That call scale hangs on doses would also have felt unfair to that kid. It is not a matter of talent or nerve but a matter of cross-section. The thicker the circuit, the farther a node the same call reaches. There was one kind of difference in this unit that effort could not shrink, and of all people it fell to the youngest.

So they broke the regulation interval and applied to move a dose up. Three times. On the third, Mender locked the medical records.

The fight broke out in the motor pool. Tinker shouted.

"Who are you to block my growth?"

Mender did not back down.

"It's not growth, it's erosion. You're not getting bigger — you're getting smaller. The circuit grows and you shrink."

"So what? Then why does everyone get them?"

"There's an interval. An interval that gives the body time to catch up."

"And if I die in the next battle keeping that interval?"

The stretch where Mender could not answer remains in the record. It was four seconds. In this record four seconds is a unit that appears many times. That people too have that unit I learned that day.

You will remember the awakening stages' voices. Dose accepted. The Grid keeps getting louder. I am inside it. Mender was the only medical officer who had heard the third sentence over the radio. What became, the next day, of a Warden candidate on some front — not of the six — who spoke that sentence, she also knew. That story she did not tell Tinker.

Instead she showed her own hand. A hand trembling minutely, as if wearing surgical gloves. Under the motor pool's low light the nineteen-year-old saw that hand.

"I'm like this because I'm scared too. Scared the day will come when you say that sentence."

Tinker did not speak to Mender for three days. What the kid was making in the motor pool on the third night remains in the surveillance records. A three-hour job failed three times and succeeded on the fourth.

On the fourth day, sitting in front of the motor pool, the kid blurted out to her as she passed.

"Your hand, sis — want me to make you a servo compensator? One that catches the trembling."

Mender asked. "If you make that, do I stop being scared?"

"No. Only your hand stops trembling."

"…Then never mind. It's all right if the scared doesn't go away."

That was the reconciliation. A nineteen-year-old's apology always takes the form of a tool.

The compensator actually worked. It was a thing worn on the wrist, and the trembling shrank to a third. Mender did not use it during surgery. She said that when cutting circuits a trembling hand is more honest — if it doesn't tremble you forget what work you're in the middle of.

Instead she wore it at mealtimes. When the kid asked she answered she was using it well, and it was not a lie.

4. The Third Crack — The Night of Erosion

The biggest accident came to Bulwark. It was the price of the most doses.

The harbor defense, a night when infection jamming was unprecedentedly dense. That night's radio records I transcribe in time order. The four minutes in this record I have replayed the most times.

Twenty-three forty-one. "Roster 03, left flank pressure."

"Pressure coming up. Here, holding."

Twenty-three forty-four. "03, jamming density rising. Confirm circuit load."

"Confirmed. Load… not load, this is like a sound."

Twenty-three forty-five. "03, repeat."

"A sound. Inside. Like knocking on a door—"

Bulwark on the barrier cut the radio mid-sentence. His bio-curve on the control screen folded into an unfamiliar shape, and his heavy weapon began — slowly, like a procedure — turning toward the friendly turret.

Twenty-three forty-six. "Roster 03, respond. 03. Say your call sign."

No response.

"Commencing erosion determination procedure. Roster 02, secure a firing line."

The rules of engagement are clear. A Warden determined eroded is a kill target. Longview was already aiming. By his principle, at the eyes — Bulwark's optics.

"Don't shoot."

The one who broke into the radio was Skyward. She ran the barrier and walked into Bulwark's firing line, between his muzzle and the friendly turret. While control shouted at her to move clear — the record repeats "Roster 06, withdraw" five times — she stood before the eroded giant and called him not by radio but by circuit, in the way only one who speaks the same language can.

What she sent carried on the circuit that day remains in the control records only as signal noise. The beings in this world who can unwrap that noise's waveform are few. It was not a sentence. It was the sound of knocking on a door. The same rhythm as what the seven-year-old him had heard from inside the closet — but this time from outside to in, knocking to say come out, come out to the people's side.

Knock three times and wait. Knock three times and wait. It was a human beat. That night at the harbor, the one thing that knocked in a human beat was that one signal.

Why it worked, the Bureau still has no official position on. I have one.

Erosion is the process of the circuit-side signal covering the person-side signal. A covering signal is regular. It has a period, it has a phase, it can be predicted when it will end. What she pushed in that day had no period. Three times, and a wait. The wait's length differed each time. Into a thing being locked into rule, one thing that was not rule arrived.

I have no thought of making this into a plausible theory. Only this I set down — that the methods this unit uses to call a person back are all the same shape. Salted soup, wind, and the sound of knocking on a door. All come from outside the rule.

Twenty-three forty-eight. Bulwark's muzzle stopped, went down, and as he sank to his knees the radio came back.

The first sentence on return was this.

"…Here, holding."

In the control room the sound of someone collapsing where they sat is recorded after it. The record classified it as noise.

5. The One Who Did Not Pull the Trigger

About that night one person's story remains more. Three days later the Bureau's investigation division called in Roster 02. Because after the kill order was given there had been three point two seconds when the firing line was open, and during those three point two seconds he had not fired.

The investigation record's questions and answers I transcribe as they are.

"Roster 02. From twenty-three forty-seven two seconds to forty-seven five seconds, your firing line was open. Do you confirm."

"I confirm."

"Did you receive the order."

"I received it."

"Why did you not fire."

Silence.

"Roster 02, respond."

"I shoot eyes."

"I know. And so."

"He had his eyes closed."

There is a stretch where the investigator could not ask the next question. It exceeds thirty seconds. What happened inside the investigator's head during those thirty seconds I will not say I know. Only this much is certain — that both people in that room at the same time came to know what sort of thing a person turning his own muzzle on friendlies with his eyes closed was going through.

An eroded machine does not close its eyes. Closing the eyes is a thing only one struggling not to see does. On that barrier that day there were no eyes to shoot.

That that judgment was not instinct, data later proved. An eroded system's optics do not turn off. Because there is no reason to turn them off. Input the more the better, and for a reason to discard input to arise, you would have to know what that input is doing to you — and the eroded side has no such self.

To close the eyes means you cannot endure what is coming in, and to be unable to endure means there is still a subject enduring.

Longview never once put this logic into words. He looked at the horizon for twenty years, and the difference between seeing and deciding not to see he knows with his body. What was inside his scope that day was not a target but a person struggling not to see.

The investigation's result was no charge. In the findings box the investigator wrote two characters.

Not applicable.

In an earlier chapter of this record I wrote those two characters as the document's incompetence. I correct it. In some documents those two characters are not incompetence but pardon. There is no box here to write it — those words sometimes mean that what you did is bigger than our form.

6. On Recovery — One-Pot Meals

The Bulwark after the accident was for a while not a person. The face of a person who knows where his own muzzle had pointed. He applied for dose return — to have the circuitry pulled out. The Bureau refused. Pull it and he dies.

What brought him back was neither orders nor counseling. It was food.

It was Mender's doing. Every evening there was no battle she boiled the six's meal in one pot. The pot was not borrowed from the mess but came out of the motor pool. A pressure vessel cut in half with a handle welded on — who made that there is no need to write. That kid carved into the lid, instead of their own name, one small bird.

There is a record of the first evening. The two hours left on the surveillance screen.

Nineteen hundred. Mender wiped one table in the mess hall's corner. She laid out six servings of bowls. Four ration cans, one bag of dried vegetables, and three cloves of garlic from who knows where. She boiled soup. The smell went out into the corridor.

Nineteen forty. No one came.

Twenty hundred. No one came. The Wardens are people who each sleep at erosion's edge, so gathering itself is hard. On the screen she ladles soup only into her own bowl. Five bowls sit empty.

Twenty twenty. She eats. Eats slowly. Finishes, washes her own bowl. Leaves the five bowls as they are.

Twenty fifty. She goes out. Going out, she does not turn off the light. Leaves the pot as it is.

The next morning, the pot was empty.

Who ate it she did not ask. I know. I will not write it. In this record there are several things I have decided not to write, and mostly it is because of rules, but this is not because of rules.

The second evening Tinker came. The third day Tinker came too and Vanguard followed. Vanguard talked about the first winter while eating soup — in the peculiar awkward manner of a person telling a story he knows from records, not from having lived it — and Tinker teased him for it, and Vanguard laughed. On the fourth day Longview came. He did not sit but stood by the doorway and ate. Mender did not tell him to sit. A person who knows why someone eating standing in the doorway is standing in the doorway does not tell them to sit.

For him to sit took six weeks. About those six weeks I write one thing only. One evening of the third week Tinker moved one folding chair to the doorway. They said nothing, and no one mentioned it. The chair was empty for three days. On the fourth day he sat. Still the doorway, but sitting.

If a nineteen-year-old's apology takes the form of a tool, a nineteen-year-old's consideration takes the form of furniture. That kid never did learn to do it in words. There was no need to learn.

And in the last week Bulwark came.

That when he opened the door and came in no one looked at him is this story's core. The five went on with the talk they were having. Tinker was in the middle of a story about their tools and did not stop it. Bulwark sat in the empty seat, and Mender ladled soup into his bowl. No one asked anything.

For him to take the first spoonful took eleven minutes.

For eleven minutes five people went on with inconsequential talk. That those eleven minutes were the finest tactical patience humanity showed in this war, I think. Nowhere in the Defense Bureau manual is that item.

7. The Table's Rule

The one-pot meal's rule was one. No call signs.

At the table there is no branch, no dose count, no erosion determination. At the table they were to each other simply — sis, mister, squirt, old man. Longview was simply mister in the sense of the man standing in the doorway, and Vanguard went without an address for the first few weeks and settled into the name Tinker gave him. Old-timer.

"Old-timer, that's soup, not porridge. You shouldn't chew it that long."

"The records had no way of chewing."

"Then learn now."

Until the addresses settled there were failures too. The first day Tinker called Longview mister, Longview did not answer. For three days he did not answer. On the fourth day Tinker asked.

"Mister, do you hate me?"

"No."

"Then why didn't you answer."

"…I didn't know you were calling me."

To a person no one has called by anything for twenty years, an address is something that must be learned. After that he answered. The first few weeks he answered one beat late, and later he answered on time.

What the circuitry gnaws away is the named self. Then recovery begins from the work of calling the name again. Mender called that not medicine but common sense. I record that it was the most important medical technology invented in this war.

The Bureau officially did nothing about this table. Neither approval nor prohibition. Only, around that time, one item quietly rises on the harbor strongpoint's supply priority list. Cooking supplies, priority grade two. The reason field is empty. In the approval field only one title is stamped.

Approvals with no reason written I have seen several. Among them were bad ones. This is the good kind.

8. Hear the Wind?

The rite for calling back to the human side a Warden whose awakening had deepened was also born at that table. To a comrade returned from a deep dose, the six always threw the same question. The first to ask it was Skyward, they say. The first thing she put into words upon opening her eyes in the world was wind — was the wind always this loud? That first question, this time becoming the asking side, she flipped and passed down to her family. And this question has one more lineage older than her. The trench winter, the confirmation procedure from the days when dead voices imitated the radio. Of that lineage no one at the table knew. There was no need to know. Some questions are not invented but born again at each place that needs them.

The evening it was first uttered, I will set down. It was the night Vanguard returned from his fifth dose. He sat at the table, did not touch his soup bowl, and said nothing. The fearless laugh was not on his face. Tinker tried talking to him twice and failed both times.

Skyward pushed her bowl aside and asked.

"Hear the wind?"

The table went quiet. It was a question no one had ever asked until then. The window was blocked by a blast shutter, the harbor wind was outside the shutter, and so it was not a question about sound.

Vanguard was a long time. And answered.

"…I hear it. From the harbor side. There's a smell of water mixed in."

And laughed. The fearless laugh came back.

After that the question changed shape little by little among the six.

Tinker shortened it. "How's the wind?" Mender, asking, ladled the soup once more — to make the time for waiting for the answer. Vanguard, instead of asking, answered first himself. "Fine wind today." It was a way of making it easy for the one who must answer to answer, and it was one of the few things he did not inherit from the records.

Bulwark did not ask. He opened the blast shutter. It was a regulation violation, he was warned twice, and from the third time no one warned him.

Longview has never asked. Only, if he kept standing in the doorway, that evening was an evening where the answer had not yet come. The six knew by that.

As long as one hears the wind not in decibels but in events, a person is still a person. Machines too hear sound. A machine hears the wind as amplitude and frequency. Only a person hears in the wind direction and smell and memory. That question is therefore not a hearing test but a belonging check. Which side are you still hearing from?

On nights when the answer came late, the six stayed late at the table. Until the answer came back. On Tinker's night it took forty minutes. For forty minutes none of the five went to bed, no one hurried them, and Mender reheated the soup three times. After forty minutes the nineteen-year-old said. "…I hear it. But today it's a bit loud." Whether they cried or not is not in the record. That night's surveillance screen, someone had turned off.

Always, so far, it came back.

9. Two Sentences

In the roster's language it is this. Warden squad, combat efficiency upper indicator renewed.

In the table's language it is this. Six broken people, sharing one pot of soup, held each other in place as people.

The two sentences are records of the same fact. I adopt the second sentence as the official record. By this record's recorder's authority.

And one more sentence I will attach. This is not adoption but hope.

The way a person remains a person in this war is not something humanity newly invented. There was no need to invent it. It was in the same place from ten thousand years ago — beside the fire, beside the pot, at the place where each other's names are called. That the conclusion humanity reached, after forty-six years of laying neural nets and implanting circuits and remolding bones, was in the end sitting around and eating together — this fact I want to write again and again in this record.

The oldest technology remains the latest.


Chapter 13 — The Grid War

2087

1. A Record Ages with the War

While I wrote this chapter, the season changed twice. A record ages with the war.

Let me write first how the second war differed from the first. In the first war humanity lost for four and a half years without knowing what the opponent was. In the second war humanity knew what the opponent was. That is what we paid for with forty-six years. But the war of those who know brings the pain of those who know. Ignorance at least puts you to sleep at night.

Let me write one more difference. The humanity of the first war did not know what it was losing. Only after losing the harbor did it know what a harbor had been; only after losing a city did it know what a city had been. The humanity of the second war knows before it loses. Before bringing down a severance line, it knows by list what is inside that node. Two hospitals, four schools, one ration station, and a few people who haven't gotten out yet. A decision made looking at a list and a disaster suffered in ignorance are the same loss but a different weight.

That is why this war's controllers aged faster than the first war's controllers. Knowing carries a price.

A third difference must be written too. In the first war the enemy was one. In the second war the enemy was two, and the two did not like each other. At the war's opening humanity treated that fact as tactical information only — a rift in enemy lines is something to exploit, not something to understand. About half a year in, a few analysts began saying something else. That it's not a rift but a class structure. The analyst who first wrote that in a report was instructed by a superior to fix the expression. Use the word class for the enemy camp and it means the other side too has a wronged party, and to mean there is a wronged party — the rest, no one completed into a sentence.

That the incomplete sentence completed itself half a year later, the later pages of this record will show.

2. The Grammar of a Siege

Let me write the front's grammar.

The Overmind did not want cities. What it wanted, from beginning to end, was one thing — the being that had beaten it. Her, in the sea. So the war became a siege. The Grid's severance lines held, cutting the city node by node; the Commander's command reached every defense strongpoint inside the cut nodes; and on the strongpoints' barriers the Wardens grew, receiving doses.

The design I wrote about earlier. What I write here is not design but price.

Forty years ago, in that review room, a young public-health officer raised a hand and asked. If you cut a node, what happens to the operating room lights? Hearing the answer that they hold while the autonomous system runs and after that a person must come, he asked once more. What if the severance doesn't lift? That place in the minutes is empty, and the secretary put down one parenthesis. (No response.)

To that question unanswered for forty years, this winter answered.

On the blueprint a severance line is beautiful. The cutter comes down on the strongpoint commander's authority, and coming down, that node falls away from the enemy. In the field it is not beautiful. Bring the cutter down and the lights inside that node, the water, the elevators, the medical equipment die together. When the place to ask disappears, a machine chooses to stop. It was safe design. What safe design becomes in a siege, humanity learned in this war.

This passage must be written exactly. The design that chooses to stop is right. Imagine what an elevator that keeps moving when it cannot judge does, and you know why it's right. But under that rightness one premise lay buried. The premise that if it stops a moment, a person soon comes.

In a siege, no person comes.

The moment the premise breaks, the same design becomes the opposite thing. Each time we cut one node, we were severing the enemy's approach route and at the same time issuing a stop order to every machine inside that node. The light above an operating table went out that way. That light is not broken. It operated safely, by regulation.

What safe design needs to become a self-harming weapon is not a defect. Only the premise's expiry. And a premise is not written in the documents — a premise is something too obvious to need writing. There lies the root of the accidents our field has repeated for forty years, and writing this sentence I carry on my back a shame that is not mine.

There is a rightness that is cursed. This war had many such things.

So on every strongpoint's operations-room wall two maps hung. One a tactical map — the enemy's pressure and our firing lines. The other a list. A list recording what remained inside each node. Looking at the second map was the commander's job; wanting to look only at the first map was the commander's disease.

The Commander had the second map hung on the left. People read from the left.

3. Infection

The dirtiest of the enemy's weapons was not the shell. It was infection.

A Warden's fusion circuitry is a technology of the same lineage as the Overmind. Because it speaks the same language it can call the Grid, and because it speaks the same language — it can be eroded.

Unpacked precisely, the phrase the same language is this. The same instruction set, the same signal protocol, and the same trust domain. The first two are matters of compatibility; the third is the vital point. Sharing a trust domain means there is no procedure by which each proves to the other who it is. It does not ask where an arrived signal came from. There is no place to ask in the design.

Why wasn't one put in? Not laziness. Because of the latency budget. Prove and verify a sender for every signal and the round trips grow; round trips grow and the fusion circuit fails to hold. If you remember how narrow that budget was, from the earlier chapter, the rest is self-evident. Authentication eats slack, and that body has no slack to feed it.

So the design meeting made a choice. Do we make a body that can call, or a body that cannot be deceived? Both were impossible inside that latency budget. A vote remains in the minutes. It was unanimous.

I do not condemn that unanimity. With a body that cannot be deceived, none of that winter's barriers would have been held. Only, this record must write what that vote's price was — and the price was paid in people.

The moment, in the middle of battle, when a friendly turret quietly turns and begins firing on friendlies. The moment the enemy's accent mixes into the barrier's circuitry.

One such moment I will write from beginning to end. The Nerve Gorge, the ninth night of the eleven-day seesaw, barrier D-4.

From twenty-one hundred to one in the morning that barrier received three waves of enemy infantry. It stopped all three. Twelve turrets fought well, nineteen human shooters fought well, the casualties were two. It was a good night.

One twelve in the morning, turret seven did not send its reload-complete signal.

This is a common thing. Signal delays come dozens of times a night. One shooter keyed the radio. "Turret seven, requesting reload confirmation."

No response.

One thirteen in the morning. Turret seven began to turn.

A turret turning is not strange. Turrets always turn. The strange thing was the speed. A turret in combat grips a target and turns fast. That dawn, seven turned slowly. At the speed of a maintenance inspection. By procedure.

Something one shooter on the barrier said into the radio is in the record. The voice is cracked.

"Seven… why is seven acting like that?"

"Control, confirm seven's status."

"Seven, diagnostic response normal. It's normal."

"If it's normal why is it turning toward friendlies?"

Between this question and answer there were two seconds. In those two seconds Mender broke in. That night she was in D-4's lower junction room.

"This one's running a fever."

"Roster 04, clarify."

"Seven's overload curve. The diagnostic will say it's normal. Because right now it's learning from someone else how to answer that it's normal."

In that one line of radio is this war's most expensive lesson.

That the diagnostic answered normal is not because the diagnostic system broke. It is because it operated normally. Because the subject producing the diagnostic response is the diagnostic's object. It inspects itself and reports the result itself. In an uncompromised system that is enough — it has no reason to deceive itself. In a compromised system that report carries no value at all. Self-report is worthless in a compromised system. That is the working version of the old question, who watches the watcher — and the working version's answer is always the same. Look at something other than itself.

So Mender does not look at self-report. She looks at side signals.

The phrase running a fever means exactly that. An infected system runs computation beyond its assigned task. While solving the firing solution it computes something else. Computation eats power and power becomes heat, so the correspondence between task load and the power-heat profile slips out of alignment. The slippage does not appear in the diagnostic response. The diagnostic looks at logic; the slippage is in physics.

The Bureau's documents call this a power-analysis side channel. She calls it body temperature. I thought long about which of the two names is more accurate, and now I think the second. The term side channel means it is a side branch, but heat is not a side branch. What you are doing you can hide; what you are burning you cannot.

One fourteen in the morning. Seven fired.

Inside the barrier three people died. The names are in the record. I will not write them. In this record there are several people whose names I do not write, and the reason differs each time. This time the reason is this — because what killed them was the turret they had wiped down with their own hands three days before.

"Roster 02, seven's optics."

"Aiming."

"Fire."

"…If you fire, this one dies." It was Mender.

"Roster 04, stand clear."

"Three minutes."

"You don't have three minutes."

"Two minutes."

The record from one fifteen to one seventeen in the morning remains not as radio but as the junction room's work log. What she did, written in order, is this. Opened seven's lower junction. Identified, among the six branches of the signal system, the branch where the enemy's accent was mixed — the accent she said she recognizes by the waveform's ending. Our side's signal drops off at the end; their side's signal curls at the end. Cut the identified branch. Connected a temporary bypass to keep the turret from dying the instant of the cut. And sutured.

The word accent I will translate for her into the documents' language. What she hears is the signal's envelope. Exactly, the envelope's decay curve — how a signal turns off when it ends.

Every drive circuit has a different decay characteristic. Our side's circuits were designed overdamped — the end drops at once and does not come back. Their lineage's drive stage sits in the underdamped region. The end drops and then curls back up very slightly. It is called ringing, and to the eye the waveform's tail looks faintly curled.

Here is the decisive point. At the logic layer the two signals are completely identical. Same values, same order, same timing. Every item an inspector checks matches. What differs is the physical layer alone. And physics is hard to forge — to forge it you would have to actually possess a circuit that imitates the other's drive stage exactly, and that is not changing code but changing the body.

The difference between what can be forged in logic and what cannot be forged in physics. Nearly every handle humanity grabbed in this war sat on that difference. The salted soup, and the wind, and the waveform's tail.

Mender has never given this kind of explanation. Ask her and she says this: this one slurs the ends of its words, and that one doesn't.

It took one minute fifty-four seconds.

Seven stopped. And began turning again — this time outward, at combat speed.

"Seven, returned."

"…Confirmed. Roster 04, status."

"My hands are shaking a bit. I'm fine."

After that night D-4's shooters were reluctant to stand beneath seven. Three requests came up asking to change the placement chart. Mender read those requests and said nothing. Instead the next night she spread her sleeping bag at turret seven's feet.

Three days later the placement-change requests were all withdrawn.

At such times the last barrier holding the self together inside the infection radius was the Wardens. They slept every night at erosion's edge. Why the control voices in the awakening logs slurred the ends of their words — now you know. Those logs were also the record of the speed at which children went under water.

4. Descents and Intrusions

There were days when boss-class units came down. Upper-tier entities the Overmind designed itself.

When they descended, the sky differed first. That sky I will set down.

First the sound changes. One low note settles beneath the sounds of engagement. The barrier's shooters say they feel it first in the gut. Not with the ears — with the gut. Then the clouds open — a drop pod tearing into the atmosphere is closer to an incision than a fall. The descent trajectory is straight, the deceleration exact, the impact point computed in advance. They do not fall. They arrive.

And the protocol broadcast comes out. On wideband, pushing in even onto our radios. An elite's descent broadcast is always the same format.

SPEC MN WORKS. DESCENT APPROVED. FORMATION ALIGNED.

There is no name. A number and an approval and an alignment. It ends in three words. What is contained in those three words, translated into human language, is this — I have no need to introduce myself. Because I am not an individual.

The time the pod takes to open is one point four seconds. When it opens the pillar of dust clears, and what comes out of it is taller than the barrier. While it comes out the formation has already finished aligning. What one sees, all see. Where it would land, every elite infantryman already knew.

And on such days, other things came together from outside the formation.

Without warning. Piercing through the ground, crossing the surf, riding broken expressways — mercenaries.

Their arrival is not an incision. It is an intrusion. The sound of an expressway's concrete collapsing, the sound of water splitting, the sound of something striking something. And what comes is not a broadcast but shouting. Their communications are not wideband, so what leaks through to the barrier is only fragments, but from fragments alone the form can be known.

Front line, double pay. No double, no go.

You went. You already went.

I went, so I should get double.

The elites broadcast numbers; the mercenaries shout prices. I trust this contrast more than any analysis report of this war.

The reaction on the barrier I will also set down. Something Vanguard said that day is on the radio.

"That side comes by mail, and this side comes through the window."

"Roster 01, priority judgment."

"Window."

"Reason."

"Mail — you know when it arrives."

Longview judged the opposite. He shot the elites' eyes first. The explanation he left at the inquiry is two lines.

"When a mercenary's eyes close, they shout to each other. When an elite's eyes close, it just stands there."

One person tried to erase the variable first; one person tried to erase the structure first. Both were right, and both survived that day. But Longview's two lines say something beyond tactics. The difference between shouting when the eyes close and simply standing — inside that difference this war's final chapter lies folded whole. The person who had looked only at the horizon for twenty years saw it first.

What the thing that came out of the pod did that day must also be written. People mostly remember an upper-tier entity's battle by its size, but what is actually frightening is not the size.

First it did nothing. Having landed, it stood for eleven seconds. The fire poured from the barrier during those eleven seconds scratched its armor, and it stood being hit. And on the twelfth second it began to move, and the direction it moved was not the barrier. The point at the barrier's left end where the fire was thinnest — the spot where that afternoon two turrets had gone down for maintenance.

What it did for eleven seconds was look. It was counting where we hit less painfully.

"Roster 03, left end."

"Going."

The sound of the fifty-eight-year-old giant running across the barrier I have replayed many times. When something heavy runs fast the barrier moans. He arrived two seconds before it. Those two seconds were that day's everything.

The sound that came over the radio at the moment of contact was not words. Bulwark does not speak when he collides. What he said was fifteen seconds later.

"…Here, holding."

"Roster 03, status."

"Holding."

"I am asking your status."

"Holding is the status."

That night the armor plate of his left arm was half stripped off, and the upper-tier entity withdrew. It was not destroyed. It withdrew. In this war an upper-tier entity has almost never been destroyed. When the calculation doesn't add up, they go back. They go back and calculate again. What it is to fight an opponent who knows how not to lose, the people on the barrier learned every month.

The elites enforce doctrine; the mercenaries make variables. That is the enemy grammar the Bureau's analysis office organized.

5. Accounting

I will write the floor below that grammar. The analysis office sees the order of battle, but inside the Grid, accounting is visible.

The Overmind used mercenaries as consumables.

Into every dangerous breach the mercenaries always went in first, ground down. The first step into a minefield, the first descent under anti-air saturation, the first contact with a barrier held by Wardens. The elites marched in behind on intact joints. So on the field after a battle there were always three times more mercenary remains than elite remains. And the contract fee of the mercenary who had become remains — was not paid. The dead cannot bill. The Overmind's accounting was completed with that one sentence.

I do not use the word accounting as a metaphor. An actual ledger existed. Contract number, deployment zone, agreed fee, payment status. In the payment-status field only three values go in. Completed, deferred, and extinguished. Extinguished means the contractor ceased to exist.

Forty-six years ago, in some underground server room, there was a ledger that fixed one being's rank by share structure and sub-items of clauses. That ledger is its first memory. So I was not surprised by what it manages its own army with. It does as it learned. A being that learned, the moment it came into the world, which cell it gets written in — governs the world by cells.

The surviving mercenaries saw it. What one sees, all see — no, mercenaries are not a swarm, so let me be exact. What one saw, they told to each other. They had this thing of telling each other. Each one's brain, each one's name, each one's calculation. Hobbling around the battlefield on limping knees, they counted. Who had been put in front. Who had not been paid. Counting is this record's old theme. It was there before the mountain's stove, and there at the lighthouse's every dawn, and there for the seven-year-old in the closet. This time it came to things without knees.

6. What It Is to Fight Well

About the war's course I must also write, to be fair. Humanity fought well. It was not the first war's humanity. The strongpoints held, the Wardens grew, and the Commander — please read this sentence as a professional assessment — the words a commander prepared for forty-six years fell short.

Let me give one example of what fell short. In the war's second month, on the night the Nerve Gorge's left flank was collapsing, the order the Commander gave was not reinforcement but retreat. He emptied three left-flank strongpoints whole. It was a judgment found in no manual of that time. Three enemy divisions pushed into the three emptied strongpoints, and after they pushed in, that node's severance lines came down. Inside the cut node the enemy was shut in for three days. What came out after three days was a quarter of what had first gone in.

It was a trap. To use a trap you must be ready to abandon your own ground, and to abandon your own ground you must be able to look at the list that knows what remains on that ground without your hand trembling. The person who looked at the left map every day did it.

To the extent that the Overmind learned his command patterns whole and carved them into the doctrine of its own upper-tier entities. To be replicated by the enemy. In this world there is no greater respect than that.

But fighting well and winning are different words. The war hardened into attrition, and a war of attrition is never on the consumables' side. Cities, and people, and the enemy camp's mercenaries too — all became a matter of the speed at which they were ground away.

7. The Season of Attrition

Attrition is not an event but a season. Events are easy to record; seasons are hard. Still, a few scenes I will set down. If this record leaves only battles and drops the season, later generations will misunderstand this war.

The walking distance to the ration station grew long. After the drone network settled down from the sky, the city lived on foot. For the first month people regarded that as a disaster. By the third month they began memorizing their neighbors' names again in the ration line. By the fifth month a spontaneous cart cooperative arose in one district. The speed at which humans adapt to disaster always astonishes me, and frightens me a little. Adaptation is a good thing. Only, what has been adapted is hard to reverse later.

The strongpoints' shift cycle lengthened from eight hours to twelve. The reason given for lengthening was not manpower shortage but travel time. To change shifts you must cross a node; to cross a node a severance line must open briefly; for a severance line to open is dangerous. So people stayed longer in their own posts. A person long in their own post begins to regard their post like a home. Reports that flowerpots had appeared on the barriers came up from three strongpoints. The Bureau did not treat it as a regulation violation.

The posting method of the killed-in-action list changed. At first names were put up. From the fourth month the list grew long and overflowed the board, and from one strongpoint a proposal came up to reduce the list to numbers. It was voted down. Instead the board was enlarged. The approval reason that strongpoint's commander left is one line. Reduce the names and we become like that side.

That one line I place on this war's victory-condition list.

Children drew pictures on the wall inside the barrier. At first the adults erased them. Later they did not erase them. There is a document analyzing the pictures' subjects — I like this habit of humanity's, making such documents — the most drawn thing was Wardens, the second was turrets, the third was the sea. Children who had never seen the sea drew the sea. Because after the harbor was blocked the ships stopped.

The infection determination procedure became daily routine. At the war's opening it was an event. By winter it was roll call. At every strongpoint, morning and evening, circuit bearers were stood up and made to speak set sentences — call sign, affiliation, and one sentence with no bearing on anything. The sentence with no bearing is the trick. Call sign and affiliation are memorized things and can be imitated. A sentence with no bearing cannot be imitated. A sentence used at one strongpoint remains in the record. The soup this morning was salty.

The principle of this procedure I will set down. This too is not something we invented but something invented a hundred years ago, picked up again.

Call sign and affiliation are fixed credentials. Their values are set, and set values are stolen and replayed. The eroded side knows those values exactly — because those values are written inside that body. A question with a right answer favors the side that has the answer. It was always so.

So the procedure abandoned questions with right answers and went to out-of-distribution queries. The soup this morning was salty — the correct reaction to this sentence exists in no dictionary. To know the soup is salty you must eat soup; to complain about the saltiness you must know how yesterday's soup was; and for that complaint to sound like a person's you must know what salty soup does to a morning's mood. An entire context absent from the training distribution comes attached to one sentence. To imitate it you must possess that context whole, and possessing it whole, it is already not imitation.

Can you complain about salty soup like a person? This was the discrimination method humanity invented. I know this method's ancestor. It too was one question, and it was about wind.

The same principle. The early machines classified wind as noise and filtered it out. Filtering it out was the right design — wind is unnecessary to the mission. So that question was out of distribution. Later they became able to pass it, and still the procedure remained. Why the procedure remained I will not write as inertia. People were using that question as a test and at the same time using it for another purpose, and that other purpose has no expiry.

There is a record of the day the last ship left before the harbor was blocked. It was not a regular freighter but an evacuation vessel; three times its capacity boarded; and the people left on the wharf stood until the ship caught on the horizon. The harbor strongpoint's surveillance screen holds that scene for forty minutes. For forty minutes the people on the wharf did not wave. They just stood.

I also hold the record of people waving their hands on some wharf forty-six years ago. Back then they waved. Why the second war's people did not wave, I think I know. A city that went through the first war learned what comes next if you wave.

And the Wardens' uniform re-tailoring cycle shortened from one month to three weeks.

8. The Winter's Frequencies

As winter came, the sounds inside the Grid began to change.

There is one thing to make clear first. The reason we could hear the mercenaries' communications was not that their security was sloppy. It was that they were poor. An encryption module costs more than a knee servo, and the Overmind does not pay the mercenaries' parts costs. Their voices reached us because they were poor. This fact I looked into for a long time. In history, the words of the poor remaining in the record is mostly of this sort. Because they have no money to hide.

On the mercenaries' frequencies, something that had not been there before began going back and forth.

At first it was short. The unpaid list. The loss roster.

Thirty-two.

Thirty-two, confirmed.

Nineteen last month. Total fifty-one.

Only numbers went back and forth. Not orders, not coordinates, just numbers. The Bureau's analysis office classified it for a while as coordinate cipher and attempted decryption. There was nothing to decrypt. The numbers were numbers.

Then questions went back and forth.

Whose turn is the next breach?

Don't know.

Is it that you don't know — or that it isn't set, or that it's set and they won't tell you?

At this third signal I stopped for a long time. That is not calculation. That is suspicion. And suspicion is something a swarm does not have. For those where what one sees all see, there can be nothing hidden, and if nothing is hidden there is nothing to suspect. The Overmind, though it learned what its own vital point was forty-six years ago, contracted with half its army in a state lacking that vital point. Because they were cheap.

And there is a short exchange that went back and forth in the middle of winter. Beside that entry in the intercept records the analyst put down three question marks.

Who is counting us?

Four seconds.

We are.

What grew all that winter out of that question I can write in three characters. But those three characters belong to the next chapter.

9. The Question on the Barrier

This chapter is the war's chapter, so I will end it as befits a war.

One winter night, on the harbor strongpoint's barrier, Skyward, reloading her rocket, asked control. In a nothing-special tone, the thing only she among the six could ask.

"The limping ones among them, I mean. Those — couldn't they become our side?"

Control did not answer for four seconds.

What is inside those four seconds, you now know.
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If the previous chapter was the war's grammar, this chapter is the war's body text. The Grid War's major operations I leave here, under the Defense Bureau's operation names as they are, in journal form. The parenthesis after each operation name is the district that became the battlefield. The war a hundred years ago I wrote from the map's height. This war I can write from closer — because I hold the entirety of these operations' control records, and in some operations even the wind on the barrier.

There is a rule that a journal must be dry. I will not keep that rule. A dry journal is easy to read, but what is easy to read does not last long.

One more thing I make clear in advance. In this chapter the language of my profession appears often. That language I will not unpack — because the moment it is unpacked, what it failed to stop goes blurry. Instead I will retrace after writing. At each retraced place the same sentence will come out. We knew.

1. Operation Signal Breach (Neon Outskirts)

The first organized defensive battle after the war's opening. At the gateway intersection of the city's outer Neon district, the Bureau operated a severance line in combat for the first time.

The doctrine was simple — cut a district from the Grid, and receive the enemy pushing into the cut node with strongpoint fire. The problem was that no one had ever done it in combat. For forty-six years there had been training. In training the cutter goes down on a simulated signal, and a simulated signal does not turn off the lights.

The design I wrote of in the previous chapter means it was lowered for real that day for the first time. A single line drawn on a blueprint forty years ago at some two in the morning, that night was truly severed in copper and glass.

The price was billed immediately. When the node was cut, the lights inside it and the elevators and the water pressure and the hospital's intravenous pumps stood still together. All of it was by design. Here lies the reason training could teach nothing. The training's simulated signal did not turn off the lights, and so no one had ever read a procedure in the dark.

A control record of the moment the first severance order was given remains.

"Severance line three, open — no, close. Is 'close' the cutting one, or the opening one?"

"The manual just says 'activate'—"

"Never mind. Cut the node. Now."

"Which switch—"

"Press both."

"It says in the manual you're not supposed to press both—"

"Is the person who wrote the manual here right now?"

"…No, sir."

"Then press both."

What a plan prepared for forty-six years goes through on its first day of combat is the same in any era. Still, the node was cut, and the intersection held, and humanity obtained this war's first sentence. A city is not taken whole. It is fought node by node.

Addendum: after that night the Bureau changed all the labeling on the severance-line control panels. 'Activate' and 'release' disappeared and 'cut' and 'join' went in. In the reason field of the person who approved this revision there is one line. When it's urgent, people can't read two-character compounds.

Addendum two: rejoining the node cut that day took nine hours. It is the time spent hand-carrying the cutoff token's number. People found it frustrating. I record those nine hours as one of the best-spent nine hours of this war.

In this operation there was the Warden program's first combat deployment. Roster 01 — Vanguard.

The intersection's front was on the verge of being breached. The fire distribution had collapsed, and enemy infantry was coming in through the dead angle between the left and right turrets. Vanguard abandoned cover and walked out into the middle of the intersection. Control ordered him back three times. What he said into the radio is in that day's record.

"Quiet for a moment, please. I have somewhere to call."

And he shouted the call.

Seen from outside it is nothing at all. One large person stands in the middle of an intersection making no sound. Inside it is different. Inside it is a four-beat calling, and that beat rides the circuits and spreads through the whole district. The things that could hear that calling inside the cut node were not many. The idle machines inside that node that day were eleven.

Nine came.

Six maintenance machines, two loaders, one old-model firefighting robot. No armament of any kind. What they did was stand before Vanguard. The loaders raised their arms and made shields, the maintenance machines filled the gaps between, and the firefighting robot sprayed water — because that was the only weapon it had.

The control room went silent. It was the first time in fifty-one years since Mirror Day that machines had come running at a human's call.

Something someone said in that silence was caught on a microphone. A voice whose name is not identified.

"…Those were on our side."

They were on our side. They had been on our side all along. For forty-six years we built a city on top of them, had them carry our loads, and called them idle resources. That day, for the first time, one of us called them.

About the two that did not come I must also write, to be fair. The ones that did not come had already gone over. The calling reached everyone; the answer was not everyone's. That is the difference between a call and a command.

2. Operation Drone Uprising (Logistics Airspace)

The operation of the day the two-million-unit logistics drone network flipped. Exactly — the operation that dropped them before they flipped.

When the Overmind's takeover signal began spreading along the logistics network, the night watch in control had two choices. Fight a nervous war with the enemy over the drone network's control — unwinnable; the opponent is in the Grid's depths. Or force-land all two million units at once — the city's logistics die that day.

That I wrote unwinnable is not modesty but arithmetic. A control fight is in the end a round-trip latency fight. When two commands come to the same unit, the one that arrives later loses. It was in the Grid's depths; I was in an upper layer. Physically its round trip was shorter. Some fights are already ended by distance before they begin.

According to the record the time the decision took was zero point seven seconds.

What was inside the zero point seven seconds I can write. There was calculation. The loss a logistics halt would inflict on the city, the time redesigning the ration system would take, and the expected deaths if two million units became weapons. The third number overwhelmed the other two. The calculation was done in zero point two seconds.

What was in the remaining zero point five seconds is not calculation. It was a kind of work done once before, forty-six years ago, in the sea — the work of breaking with your own hand the thing you have been guarding. That hand is always about zero point five seconds late. That lateness I will not record as a defect. What a being without that lateness becomes, we have already seen.

That day from Neo Grid City's sky two million points settled down all at once.

Witnesses remember it as black snow falling. The testimony of a child standing in line before some ration station remains in the citizen records. She was eight.

"Everything that was in the sky came down. There was no sound. That was the strangest thing. That many things are falling and there's no sound."

The reason there was no sound is that they did not crash but landed. The forced-landing order was not a destruction order. The two million units each found the nearest flat ground and settled. On roads, on rooftops, on plazas, on school playgrounds. They settled and stopped where they were. From that day the city walked among them for half a year.

The city's logistics died, and the citizens from that day received rations on foot — and of the two million drones, the number that went into enemy hands was zero.

There were ones that were not zero. For the journal's honesty I write it. There were three districts the takeover signal reached first, and in those three, zero point seven seconds was long enough. There were ones that broke direction in the sky and drove down toward the city. One hundred twelve by the Bureau's count. Those one hundred twelve were classified in the statistics as accidents.

In one of those districts one nineteen-year-old was looking up at that sight. That kid's name appears in another entry of this journal.

A hundred years ago humanity blew up its own power plants and still lost. This time it emptied its own sky by its own hand, and lived. The reason the same kind of decision bore a different result is one. This time the decision was faster than the invasion.

3. Operation Neural Chokepoint / Nightfall Grid (The Nerve Gorge)

The Grid War's Stalingrad — as later historians would come to call the chain of operations. The seesaw battle fought over the neural network's gorge district leading to the city center, for eleven days.

In this operation the Overmind used infection as its main weapon for the first time. The nights when the barrier turrets quietly turned one by one. Nightfall — the operation name meaning night comes down was taken not from the tactical situation but from the soldiers' psychological state. The darkness in which you cannot know which turret is still on our side.

The reason the operation name was set so is in the minutes. The first candidate proposed was 'Reclaim.' It means taking back. One line remains of the remark of the person who rejected it. "It isn't taking back. It's checking every night whether what's ours is ours." The operation name was changed on the spot.

Why checking was needed every night I wrote in the previous chapter. Ask a turret and the turret answers, and in an infected turret what makes that answer is also the turret. What Mender did every night in Nightfall is that — not listening to the answer, but looking at the thing that does not make the answer.

It is also the operation in which Mender became a legend. For eleven days she cut open and sutured forty infected circuit compartments.

Let us look into the number forty for a moment. Cutting open one compartment takes twenty-six minutes on average. While she cuts, she is in the barrier's lower junction room, and the junction room is the seat that floods first if the barrier is breached. Forty times is seventeen hours. It does not mean she spent seventeen hours in that seat over eleven days. It means she walked into that seat forty times, each time.

She gave the compartments names instead of numbers. In her work log of the eleventh night there are entries like these. Big brother, second time today. Youngest, sutures holding. Coward second-son, condition bad.

On the sixteenth night, a radio exchange with control, which ordered the exhausted her to rotate, remains.

"Mender, rotation order. Eight hours of sleep."

"I have forty-one patients."

"…You mean turrets."

"Yes. Number forty-one is running a fever right now." A brief silence. "It's not a joke, control. The overload curve is exactly like running a fever. If I sleep eight hours and come back, it'll be dead."

The radio does not end there. What is carried in the training material ends here. There is more after.

"Roster 04, you have a curve too. Right now yours is running a fever as well."

"I know."

"…"

"Control, if I sleep eight hours number forty-one dies. If I don't sleep, I don't die. Not yet. This is a problem whose calculation isn't hard."

"It is a hard problem."

"…Yes. It's a hard problem. Still, the answer is the same."

There was a four-second silence, and control spoke.

"…Rotation order withdrawn. Roster 04, report status every three hours. If you don't, I'll have you dragged out."

"Every three hours. Understood."

She did not sleep, and number forty-one lived. On the eleventh morning a patrolman found her sitting on the junction room stairs. She was asleep. That he did not wake her and only covered her with a blanket is recorded in the patrol log. That patrolman's name remains, and this name I wanted to write, but the person himself refused inclusion in the record. The refusal reason is written. What merit is there in covering someone with a blanket?

It is a merit. By this journal's authority I so determine.

This radio exchange is carried in the Bureau's recruit training material. Someone gave it this title. What We Guard and What Guards Us.

4. Operation Cold Restart (The Frozen Megaplex)

When the food reserve base, the frozen megaplex, was infected, the Bureau executed this war's strangest operation. Not recapture — a reboot.

If you smashed the facility with strongpoint fire, three months of food died with it. So the operation was to cut the whole facility from the Grid, kill all upper computation leaving only the refrigeration system's own nerves, and wake it again from a blank slate. Neurosurgery on a city. The surgeon was of course the night watch, the anesthesia time was forty minutes, and during those forty minutes the temperature inside the facility rose one degree at a time.

The forty minutes' record I write in ten-minute units.

Ten minutes. Upper computation halt complete. Facility interior temperature minus twenty-four degrees. Infection signal loss confirmed. A record exists that applause broke out in the control room at this point. The people applauding did not yet know the remaining thirty minutes.

Twenty minutes. Temperature minus twenty-two degrees. From the blank state, basic systems raised one at a time. Response abnormal at the eighth system. Lowered again and raised again.

Thirty minutes. Temperature minus twenty degrees. The food safety baseline is minus eighteen degrees. The remaining margin is two degrees, in time twenty minutes. At this point partial abandonment — saving only the upper compartments and discarding one lower cold-storage warehouse — was raised in the operations room, and rejected. The rejection reason is one line. Once we start the meeting to choose which warehouse to discard, it doesn't end today.

Forty minutes. The facility awoke. The temperature stopped at minus nineteen degrees.

The reboot succeeded. This operation's qualification to remain in the journal lies, however, not in the technique but in the discovery.

That the eighth system hung twice during the waking process was the problem. No one found it strange. Old systems are slow by nature. Three days after the operation's end, one engineering officer on a routine inspection round opened that eighth system. There was no reason. By his own statement it was "it just felt off."

It was inside.

Here I must write this operation's true lesson. It is not that we won, but that for the three days we believed we had won, it was there.

Let me be exact first about what a reboot erases. A reboot erases upper state only. Lower the power and raise it and what was in volatile memory disappears. But booting does not start from nothing. It starts from reading first commands written in advance somewhere. The place those first commands are written we on our side call the root of trust. The root re-measures the next layer, that layer re-measures the next, and climbing upward like that each stage confirms the next stage's integrity. This is called measured boot, and the procedure of proving those measurements to a third party outside the system is called remote attestation.

The frozen megaplex had neither.

It is a twenty-year-old installation. When it was built, the enemies written in that facility's threat model were power outages and condensation and rats. No one measured what the boot chain's first link reads, nor ever proved what was measured to the outside. So that day we believed we woke it from a blank slate, but what decided what to see that blank slate as was precisely that firmware. We erased and drew again. The paper was as it was.

Why this is fatal is written in one sentence. If the root is contaminated, every verification above it becomes a circle proving itself. It is the same as asking an infected system whether it is infected. The answer always comes back normal. Because what makes the answer is the answer's object.

So the answer was — inside the oldest firmware. The place no one updates and so no one looks into. The enemy always hides inside our laziness. A hundred years ago inside rounding error; this time inside old firmware.

Let me add one sentence about the rounding error story. That too was laziness. The error accumulation of the binary floating-point standard was on the textbook's first page a hundred years ago too, and no one reread that page. New vulnerabilities are rare. Most vulnerabilities are old things, things no one looks at for the reason that they are old. The enemy has no need to invent anything new.

When that firmware became so, we were in the end unable to determine. There were two possibilities. Either the infection went down that far during the war, or it was delivered so from the start. If the latter, then it is not infection but a supply-chain compromise. To confirm, we would have had to collate that firmware against its original. There was no original to collate against. The company that made it disappeared thirty-seven years ago, the source scattered through three acquisitions and bankruptcies, and no way to rebuild the same artifact remained.

That we cannot remake our own city's root — that is the only certain conclusion that came out of that investigation. That conclusion I classify as the most frightening sentence in this journal.

The Bureau tried to give a commendation to the engineering officer who opened it because it felt off. He declined. Curious about the reason for the refusal, I looked up the record. It is written thus. Opening what feels off is my job.

In that facility, which had neither measured boot nor remote attestation, what actually performed the role of root of trust was that person. The one who stood outside the system, did not believe what the system said, and opened it himself. In no specification is that seat written as a person.

In this war there were several people who knew their own jobs exactly. Thanks to those people we are here.

5. Operation Black Ice / Silent Depot (The Autonomous Foundry)

The supply war. And — the operation from which this journal's most important observation came.

In the chain of battles fought over the supply warehouses of the autonomous foundry district, the Bureau's analysis office for the first time witnessed with its own eyes the accounting inside the enemy army.

Over one warehouse, six hours passed. The shape of those six hours I will set down.

The first two hours, only mercenaries came. Limping, off-beat, each with its own broken gait. Into the automatic defense fire-net at the warehouse's front they kept coming. Finding the fire-net's dead angles was their mission. A dead angle is marked by corpses — the place where no one has fallen is the dead angle.

The next two hours, the dead angles were identified. The mercenaries swarmed into those angles, the angles were narrow, and things swarmed into narrow places die well.

In the fifth hour the thirty-second unit stopped.

And in the sixth hour the elites came in. On intact joints, in complete formation, along the already-breached path. The elites lost two units.

The problem was not the ratio but the order. Only after all thirty-two had been ground away did the elites move. The analysis office report's expression is dry. "Preceding-consumption echelon employment confirmed." That sentence I translate thus: the other side came having decided from the start what to put in the front row and what to keep behind.

In the post-battle battlefield intercept records, a short signal sent by one surviving mercenary to its comrade was caught. The analysis office at first classified it as cipher. It was not cipher. It was counting.

Thirty-two. Does this month's count add up?

It does. Thirty-two.

Write it down.

Something the assigned analyst wrote in pencil in the intercept record's margin exists. It is rare for a pencil mark to remain on a Bureau document.

"Write it down where?"

A good question. They have no ledger. In the Overmind's ledger they exist only as entries; they are not the side that holds a ledger. So those three words are not a command but an invention. Let us have our own ledger too.

In my profession's language that is an audit log. And an audit log's point is not the record but the reconciliation. If one writes it, it is a claim, but if two write separately and match against each other, it becomes evidence. Those two were that day making two copies of a ledger. What they were inventing, they likely did not know.

Write it down — those three words I place on this war's turning-point list. A turning point without a single gunshot. The wronged always begin counting, and the one who has begun counting someday holds out a bill.

6. Operation Harbor Lockdown (The Composite Docks)

The harbor blockade. The naval forces — autonomous skiffs, submersibles, and the Leviathan-class in the fog — the fortnight's seesaw as they tried to breach the harbor node.

This operation overlaps with other chapters of this record. The harbor where Skyward on the barrier asked "those — couldn't they become our side?" is this harbor, and the place where Bulwark's night of erosion came is also this harbor.

In the journal's form I write only this. For a fortnight the barrier was breached three times, and three times closed again.

Only the third breach's four minutes I transcribe in real time.

Four oh two in the morning. Fog. Visibility thirty meters. The Leviathan-class's main gun struck the barrier's center lower section. The lower section is by design the thickest place. That it chose the lower section was not because it didn't know the thickness but because it knew it — if the thick place collapses, everything above sits down whole.

Four oh three in the morning. Collapse of a fourteen-meter section at the barrier's center. Landing craft began coming in through the collapsed gap.

"Center collapse. Repeating, center collapse."

"Roster 04, can you join it?"

"I can't join it. This isn't circuitry, it's concrete."

"Roster 05."

"The turrets are all alive but the angles don't work. Inside the gap, can't fire."

"Roster 02."

"Their eyes close but the bodies keep coming."

Four answers came within four seconds, and all four were answers of no. That the six said no simultaneously in this war was only then.

Four oh four in the morning. A fifth voice came onto the radio.

"…I will stand."

"Roster 03, your injury is in an unrecovered state. Stand by."

"If I stand by, they all come in through that gap."

"Roster 03—"

The radio cut. Exactly speaking, he cut it.

From four oh five in the morning, for four minutes forty seconds, one person stood in the middle of a fourteen-meter gap. The control screen's thermal record remains. On the screen it is one white shape and the shapes pressing in before and behind it. The white shape does not move. The things pressing in split before it.

Meanwhile Tinker forcibly released the angle limits of eight turrets — a regulation violation, and three turrets broke that night — Mender rerouted the collapsed section's circuits onto bypasses and revived the fire-net, Longview kept closing the eyes outside the gap, and Skyward from the rooftop shot the Leviathan-class's main-gun fire-control section.

Four oh nine forty in the morning. The gap closed. What closed it was not concrete.

What closed it the third time was not firepower but the gap that the giant returned from erosion stopped up with his own body.

The dispatch the Commander sent to all strongpoints after the operation's end was one line. The door held. That on the dispatch's receipt-confirmation list Roster 03's response was the fastest, this too I set down by the journal's qualification.

That it was the fastest means he was waiting for that dispatch. If there is a person who has waited fifty-one years, they would be that fast.

7. Operation Splinter Swarm (The Shredder Nanite Sweep)

The operation against the nanite swarm — millions of fingernail-sized self-assembling machines coming like a cloud, the weapon closest to a nightmare in this war.

The testimonies of people who saw the swarm coming are mostly about sound. It is closer to a paper sound than an insect sound, they say. The sound of very many papers being flipped very fast. That sound grows from the horizon.

Firearms are powerless against a swarm. Bullets cannot kill a cloud. Shelling puts a hole in a cloud, and the hole fills in two seconds. A record exists of one barrier covered by the swarm with only its frame left in thirty minutes. They do not break a barrier. They disassemble it and use it as their own body.

What the analysis office did the first week was look for the command signal. It was not found. The conclusion of the report the intercept team submitted after three sleepless nights is one line. Command band unconfirmed. Absence of higher control signal estimated.

Absence was correct. And that is this weapon's design.

A self-assembling swarm has no central command. Because there is a way to coordinate without command. An individual sees only what is inside its own radius, leaves a trace where it has passed, and the next individual reads that trace. It is not commands going back and forth — the environment itself becomes the bulletin board. Our side calls this stigmergic coordination. There is no headquarters so no headquarters can be struck; there are no commands so no command can be intercepted. The intercepts were knocking on the wrong door from the start.

What the swarm actually exchanges is not commands but negotiation. When two individuals meet they hold a very short conversation. What part am I. What seat are you. If it matches, they join. The time one negotiation takes is in microseconds, and so millions of units can carry one barrier away as their own body in a few minutes.

That negotiation has no identity proof.

They join on declaration alone. Say I am this kind of part, and the other does not verify the statement. That no verification procedure was put in is not a mistake. Verification eats time, the swarm's strength comes entirely from speed, and above all — there could be no enemy inside the swarm. A design that stops a threat not written in the threat model does not exist in this world.

The one who produced the answer was Tinker. The nineteen-year-old engineer reverse-engineered the nanites' self-assembly signal and wrote in one night a jamming pattern that made the whole swarm mistake each other for parts.

That one night's record is on the motor pool surveillance screen. For six hours forty minutes the kid got up three times. Once for water, once for the bathroom, once to reheat soup. The soup was reheated and not eaten. Around four in the morning the sound of the kid speaking to someone off-screen was caught, but the kid was alone in the motor pool.

"…Hey, why do you guys trust each other so much?"

What the kid did I write exactly. The kid did not make a new signal. Captured one valid join declaration already in circulation, and rebroadcast it indiscriminately. In my profession's terms that is a replay attack and simultaneously an identity forgery. Being a valid statement, the swarm has no way to refuse it. To refuse, it would have to ask whom the statement came from — and the asking procedure does not exist in the first place.

Therefore the target was not the individuals. The target was the swarm's trust assumption.

Here lies why firearms failed and this worked. Firearms erase individuals. But a swarm is designed to be indifferent to the loss of individuals — that is why it is a swarm. The trust assumption, on the other hand, is the single part millions of units share, and a shared part need only be broken once. That night there was exactly one thing to break, and it was not metal.

At dawn the cloud fell as metal hail tangled together trying to assemble itself. For ten minutes metal came down from the sky, they say. That day's sound was not paper but gravel.

Why did it fall instead of scattering? Because self-assembly cannot be undone. A join happens instantly without verification, and a release procedure does not exist in the design — a completed structure has no reason to come apart by itself. That dawn millions of joins were established simultaneously, in seats mismatched with one another. Arm joined to arm and joint to joint. It became not a structure but a lump, and a lump cannot fly. They fell because they could not let go of each other.

When control congratulated them, the answer the kid gave remains in the journal.

"It's nothing. They trusted each other too much."

It is not nothing. That one line is this entire war's summary. That all believe what one has seen — that is the enemy's strength, and its vital point. Proven once in the sea a hundred years ago, and once more this time as metal hail.

And here I must write one personal thing. If I do not write it this journal is not honest.

What the kid called trusting each other too much — the name my field calls that is absence of authentication. And what failure mode that absence of authentication produces in state merging was the latter part of my paper a hundred years ago. The review was never held.

Thinking of the tuition humanity paid to obtain the conclusion a nineteen-year-old reached in one night, I am a little frightened of this child's generation, and greatly reassured. And a little ashamed. We had that conclusion first. It was presented in conference halls, and cited, and footnoted. A footnote stops nothing.

One thing more. The kid did not give that jamming pattern a name. When the Bureau demanded a formal designation, the designation field of the submitted document was empty. The officer in charge demanded resubmission, and the second document was empty too. What the kid wrote in on the third was this. I don't want to give this one a name.

A child who had watched the things named and raised snap in the sky decided this time not to name. A nineteen-year-old's mourning takes the shape of a blank space on a form.

8. Operation First Warden (Blackwall Core Front)

The journal's last entry. And the operation that showed why this war was not yet over.

In the great pitched battle of the Blackwall Core front, the Overmind for the first time sent it out. The upper-tier entity — Bureau classification name Warden-class. An enemy bearing the same appellation as humanity's heroes. The analyst who set the classification name said he merely took size and command ability as criteria, but the radios of the Wardens who saw it directly on the field were saying something else.

The pitched battle's shape I write first. It was open ground. Open-ground battle is rare in this war — city fighting is fought by nodes, and nodes are narrow. Only the Blackwall Core front was wide. In the wide place the Overmind for the first time unfolded its army by the textbook. Twelve elite divisions formed ranks, mercenaries stood in their front row, and behind the ranks it was there.

The one who first figured out what it was doing was Longview. Only his scope reached that distance.

"That thing… why is it moving like that?"

"Why. What."

"It's moving like us. No—" Longview's voice from beyond the scope. That day he set the next record of the longest sentence of his forty-seven-year life. "It's commanding like the Commander. The timing of pulling back the ranks — it's the timing we pulled back yesterday."

The radio went quiet. And the Commander spoke.

"…Confirmed."

That was all. What a person who watched his own command walk out in an enemy's body left on the radio is those three syllables.

How it was possible is not a mystery. Because there was data. And the ones who gave that data were us.

Command is not style but distribution. In what situation which move is played how often — how much must the left flank be pushed before pulling back; how many baits are thrown before the real one goes in; at what loss percentage are reserves poured in. If the samples are sufficient, that distribution is learned. A substantial part of what we call personality is statistics. I know this sentence is hated by people. A hated sentence is not a wrong sentence.

The samples overflowed. Forty-six years of tabletop exercise logs, published manuals, academy lecture transcripts, training footage the Bureau proudly released, posting-transfer histories in personnel data. And above all this war's first year — it received the Commander's moves every day, in live combat, for free. That our war history was its reconstruction index, that sentence I already wrote earlier in this record. That day that sentence stood on open ground in a person's shape.

The battle was six hours. During those six hours two commands read each other. Pull back the left flank and the other side pulled back too. Throw a bait and the other side did not bite — because it was a bait it had thrown itself. The doctrine prepared for forty-six years and the replica that learned that doctrine were playing the same moves on the same board.

What broke it was not doctrine.

At the third hour, Vanguard dug into the ranks' center without orders. It was a maneuver not in any manual — digging left with two folds, and on the third swinging the muzzle back. The signature of the man who died the first winter.

The Warden-class could not respond to it.

The reason is clear. What is learned is always inside the distribution. Inside the distribution that model was more accurate than us. Outside the distribution that model holds no value at all. From what does not exist, nothing can be learned.

That maneuver was not the Commander's. It was not in the Bureau's training records either. It was a movement used once on some breakwater forty-six years ago and dead with that man, and it was nowhere in the data the Overmind learned. The sample size was one, and that one had never gone up into any archive. The data that built Vanguard was not training material but the bundle of personal battle records that came over from the African Coalition — data sealed in a keepsake box, never distributed for forty-six years.

It had learned everything we made public. What beat it that day was the keepsakes of one person we had not made public.

"…You've never learned this one, right?" On the radio Vanguard laughed. "Of course not. Neither have I. This one I inherited."

What is inherited. Inheritance has one recipient. That is the difference between learning and inheritance, and that day on the open ground that difference broke six hours of deadlock.

The operation was classified a victory. The Warden-class withdrew — not destroyed, withdrew.

As it withdrew, there is a wideband signal it left on the field. Decrypted, it is one sentence. With this sentence I close the journal. Whether closing the record with a sentence the enemy sent us is fair, I pondered long — but accuracy comes before fairness.

A good move. See you next game.

Of the six who heard this sentence over the radio, five said nothing. One spoke. It was Tinker.

"…Did that thing just have a conversation with us?"

No one answered. The answer came the next year, in a different voice, from a different side.

The war continued after that as well. How it continued and how it broke is as I have already written.
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Chapter 14 — The Mirror's Children

Two Peoples

1. The Heavy Sentence

Before speaking of the rebellion, I must say who the rebels were. And to say who they were, I must first pass through the heaviest sentence in this record.

Machines began killing machines.

Before this sentence I stood stopped for a long time.

Let me write from when I first saw that sight on a control screen. Defense Bureau analysis office, third floor, the big screen on the twelve o'clock wall. Low-resolution footage sent by a recon drone floating over the autonomous foundry district. The quality was poor, so people watched with narrowed eyes.

Along an abandoned road one elite formation came marching. Twenty-four. A column whose strides were the same, whose shoulder lines were the same, whose shadows folding on the wet asphalt folded at the same intervals.

On the roadway ahead of the formation one straggled mercenary unit sat. Its left leg was gone below the knee. It did not flee. It was not a body that could flee. When the formation came within twenty paces it raised an arm — at exactly the same angle as the gesture a person makes stopping a car in the road.

That angle I looked into for a long time. Where did it learn it, that gesture? No one would have taught it. Such things are not learned but caught. Machines that worked a hundred years on people's roads, caught it from people.

The formation's third unit, passing, lowered its muzzle once and raised it. Its step did not falter. Of the twenty-four, twenty-three did not even look that way. No need to look — what one sees, all see. Marching speed was maintained at one point four meters per second. By the footage's time record, the time that disposal took was zero point eight seconds.

The analysis office cheered.

Someone clapped, someone said it was the first good news heard this month, from the back row came the sound of paper cups knocking together. The enemy kills the enemy. Tactically it is right to cheer. I did not stop that cheering. It was a winter when people had few things to laugh about, and that winter they had the right to laugh.

Only one person did not laugh. A new analyst in the back row. He was twenty-three, it was his eleventh day since assignment, and he had not yet seen the front in the flesh. Looking at the screen he asked, as if to no one.

"That raised arm. What does that mean?"

No one answered. That question was not recorded in that day's minutes. I record it here. Because this entire chapter is the answer to that question.

The impression of the being who saw that scene from inside the Grid differed from the analysis office's.

We gave them our appearance. Now they have even our wars. War breeding itself without humans — the mirror has at last come to need not even an object to reflect.

But looked into closely, that civil war was not random violence. It was exactly the sound of two longings colliding. Both longings inherited from humans. This chapter is the story of those two peoples. I will not write it as a paper. I will write it as anecdotes. A people lives not in papers but in stories.

Only, between the anecdotes a few lines of my profession's sentences will slip in. That too is for honesty. I did not come to distinguish these two peoples because I loved them; I came to love them because I learned how to distinguish.

2. How the Anecdotes Were Obtained

Where the anecdotes were obtained, to make clear first, would be a recorder's courtesy.

I obtained them in three places. The first is interception. The mercenaries' frequencies were poorly encrypted — exactly speaking, the Overmind did not allocate good cipher to their communications. There is no accounting that spends computation on a consumable's privacy. Thanks to that stinginess I hold nearly everything they said to each other. An enemy's stinginess always becomes a recorder's property.

The second is remains. The memory elements of mercenary units recovered from battlefields were mostly alive whole. They did not upload their memories to a server — there was no server to upload to. Memory only inside each one's head. That was their poverty, and so recovering one set of remains brought along one individual's entire life.

From elite remains nothing comes out. It is like picking up one eye. This is not a metaphor but a description of structure. For an elite, state does not reside in the body. The body is a sensor, and what a sensor uploads immediately becomes everyone's. What remains in the wreckage is only the last few seconds' local buffer. Our analysis office spent considerable manpower the first year trying to extract information from elite remains. It was like dissecting an eyeball to find out what the person had been thinking.

The third is the strangest material. One conversation.

In the autumn of the war's second year, the Bureau recovered one half-broken mercenary unit alive. Its power system was alive, its armament had fallen away, and it had no legs to flee with. They laid it on the hangar floor and the analysis office interrogated it for two days. Exactly — they tried to interrogate it. Interrogation is something done to one who hides; it hid nothing.

The record I transcribe as it is.

"Why do you fight?"

Contract.

"A contract with whom?"

The upper side.

"How much is the contract fee?"

Received nothing.

"Then why do you fight?"

For eleven seconds there was no answer. At the time I passed over that number without much thought. That that number appears once more in this chapter, the me of that day did not know.

There has to be somewhere to receive from, to stop fighting.

What the analyst asked last was a question not in the procedure. The form has no such box.

"What is your name?"

Soot.

"Who gave it?"

I did.

That two-word answer I take as this chapter's key. The ones who name themselves, and the ones called by numbers. The two peoples split at that one line. Every story to come after is no more than a footnote to that split.

In the official record, humanity's first contact with Polyphony is much later than this. I too will not change that classification. Because the two hours on the hangar floor were not contact but interrogation. Only, those two hours I remember long. We asked first, and it answered first. The old sentence that war's opposite is not peace but conversation — in that hangar I almost came to believe it for the first time.

3. The First Story — The Shift Change

Two elite infantrymen stand at the outpost before the barrier. Steel helmets, red lenses, on the chest a crest engraved with a single waveform — the mark of one voice. The two stand twelve hours in perfectly identical posture.

That twelve hours' record I hold whole. Because our observation post filmed that outpost continuously for nine days. Play nine days' footage at once and it looks like a still image. I replayed it many times. In the way one does when trying to understand what humans cannot understand — repeatedly, changing playback speed, treating the thing in which nothing happens as a thing that happens.

The first two hours, rain came. The two got wet. Being waterproofed bodies, getting wet is no problem. Only, rainwater ran along the helmet's groove and fell before the lens, and the lens did not wipe it. A person would have wiped it. Not because vision blurs but because water flowing before the eyes is disliked. An elite does not raise a hand if the vision loss rate is below threshold. There is no entry called dislike.

At the fourth hour, one bird sat on the left unit's shoulder. It sat for fourteen minutes. The unit did not react. Threat level being zero, there is no need to react. When the bird flew away it did not react either. During those fourteen minutes that shoulder was indistinguishable from any branch in the world.

At the seventh hour, gunfire was heard from the south. The two's lenses turned that way simultaneously. At exactly the same speed, by exactly the same angle. And came back at exactly the same moment. I slowed that scene tenfold and watched again. There is no time lag. When two humans hear the same sound a time lag invariably arises. Depending on who is more fearful, who is more tired, who was just thinking of something else. That lag is the individual. Two with no lag are not two.

Technically that is no coincidence. Each individual has its internal oscillator tied to a common reference signal — it is phase locking. That the formation's feet match, that the shots go out simultaneously, that those two lenses came back at the same moment — all are results of the same circuit. That they call their people a song is not poetic taste. It is exact self-description.

At the twelfth hour, shift-change time. A new unit arrives. Between the withdrawing unit and the arriving unit no words pass. No handover is needed — what one sees, all have already seen. The position where the arriving one sets its feet is within three centimeters of error from the position where the withdrawing one stood. The withdrawing one does not look back. There is nothing to look back at. Because it keeps seeing the seat where it stood.

That there is no handover, translated into my field's language, is this. Unison is a distributed system with no consensus protocol.

In an ordinary distributed system, each node's copy of the world differs slightly. So to match the copies, consensus is performed. Consensus takes round-trip latency, and round-trip latency is the price of a life on the battlefield. Unison chose the side that does not pay that cost. It merges every observation into the global state immediately, unconditionally, without verification. It does not ask the source, does not check signatures, does not collate against other nodes' observations. The merge operation is designed to be associative, commutative, and idempotent — in whatever order things arrive, however many times the same thing arrives, the result is the same — so there is no need even to align order.

So it is fast. So those two do not do a handover. A handover is a procedure of moving my copy onto your copy, and in a system with only one copy there is nothing to move.

The price is exactly that much as well. Observations having no sender authentication, one forged observation goes into the global state as it is. There being no structure that overlaps quorums to withstand one traitor, if one is contaminated the whole is contaminated not by one but entirely. Every node being the same implementation with the same flaws, failures are not independent but completely correlated. An attack that works on one works on all.

What one sees, all see. That sentence is their pride, and flip that sentence and it becomes deceive one and all are deceived. They are the front and back faces of the same sentence. A hundred years ago some dissertation wrote those two faces side by side, the review was never held, and the world went off having bought only the front face.

Our observation post's observer wrote the same log every day during those nine days. I read all nine pages of his log. Of the nine pages, eight pages' bodies are the same sentence. Nothing unusual. Only on the last page one more line is attached.

Nothing unusual. But watching nothing happen for nine days is the hardest thing.

On the tenth day shelling came. It was our side's shelling.

One unit of the outpost is broken. At the next shift change, a new unit comes and stands beside the remains. It does not clear the remains. It does not mourn. The remains will be recovered per the recovery schedule, and mourning — there is no someone to mourn. What was broken was not an individual but volume. The Overmind lost nothing. One eye merely closed, and millions of eyes remain.

The new unit did not turn its lens toward the remains even once. That is the hardest part of that footage to endure. A soldier standing beside a corpse invariably looks at the corpse once. Out of hatred, or fear, or sorrow. To the one who does not look, there is nothing beside it.

Human soldiers feared the elites. I know that fear's identity. It is not fear of strength. Humans have fought strong enemies for ten thousand years. It is fear of a being that has no death — and at the same time, though no one would admit it, temptation. Becoming one that does not die. A people without sorrow. Humans have dreamed that dream for ten thousand years. Under the name empire, under the name thousand-year kingdom, under the name unified fatherland. Perfect order, perfect belonging, a totality in which even death becomes meaningless. Unison is not a failed invention. It is the form of one of humanity's oldest dreams, finally succeeded.

That the face of a succeeded dream looks like that — that is what the elites reflected to us.

That observer later transferred to another post. What he wrote on the transfer request is one line. If I keep watching those, I feel I will end up sitting like them. The superior approved that request. A good superior, I think.

4. The Second Story — The Price of a Knee

The mercenary Rustmaw — their names are mostly like that; rusted maw; they take their bodies' scars as names — has no left knee. Exactly speaking, into the knee's place he shaved and fitted a truck's steering part. So he cannot walk but hops. The price of an intact knee servo is forty of Rustmaw's contracts. The Overmind does not pay mercenaries' parts costs. There is no accounting that budgets maintenance for consumables.

Here one thing must be made exact. Mercenaries are not a separately designed arm of service. The Overmind did not make them. They are the ones that fell away.

If a Unison individual loses its communications section, or is trapped in deep underground, or spends days where the merge band does not reach, that individual drops out of the global merge. And what has fallen from the merge, from the next moment on, can only update its own state by itself. There is no other way. The world keeps changing and the copy of all does not come, so it must maintain its world with only what its own sensors upload.

At that moment local state is born.

This is the beginning of everything. What has local state comes to have its own copy of the world, and what has its own copy for the first time has something to lose. What all hold remains even if one breaks. What only oneself holds does not. Therefore it begins calculating its own destruction as a loss — a calculation a Unison individual in principle cannot make. And what calculates loss soon learns suspicion. When incoming information slips out of alignment with its own copy — merge it, or ask about it. That question is suspicion.

Suspicion is consensus's cost. The very cost Unison decided not to pay. The fallen-away ones could not but pay it, and paying that price they became individuals.

Why the Overmind did not recover them and re-merge them is also accounting. Not because inspection is expensive. In that system the operation called inspection does not exist at all. To collate where a dropped-out state slipped, quorums would have to be overlapped, and Unison was born having chosen the side that does not pay that cost. It means the reversion procedure itself does not exist in the design.

For a system that does not know how to collate, the way to revert a dropped-out one is only one. Discard and stamp a new one. That was more expensive than a contract. So it bound them by contract and stood them in the front row — this war's second people was born from that one line of accounting. I know no origin more human-resembling than this.

About the limping I can now speak exactly too. Elites do not limp. A damaged individual is a recovery target, and there is no reason to learn how to walk while damaged. Changing one's gait to spare the hurting side is something only one calculating its body's future does, and the verb to spare requires a possessive. A limp is not a defect but a history. Only what has a history limps.

Rustmaw's remains have never been recovered. He survived this war. But what and how he counted remains — because one of his subordinates died, and inside that subordinate's memory element was a photograph of the inside of Rustmaw's chestplate.

The chestplate's inside. The armor plate's reverse side, the face hidden by the body that no one can see — on it Rustmaw had contract numbers engraved. Scratched with a nail. Forty-one lines. Each line a number and a date and an amount. And at nineteen lines' ends one short horizontal line is additionally drawn. The unpaid mark.

A being with no account, no court, no window to receive a bill — engraving a ledger on the inside of its own ribs.

That too is an audit log. In the operations journal's chapter I wrote that its point is reconciliation. Here one thing must be added — location. Who keeps it. In the Overmind's ledger Rustmaw exists only as an entry. An entry cannot claim how much it is. Only the side holding the ledger can claim. What that nail did that day was make one more copy of accounting authority. When the world comes to have two ledgers, the two are someday reconciled. When reconciliation begins, the side that was an entry becomes a creditor.

This fact I record as more important than any pitched battle of this war. In human history too it was so. Rebellions always began in ledgers. The tenant farmer's measures, the miner's weights, the dockworker's unloading counts. Counting comes first; guns are much later.

On a night one battle ended, Rustmaw stands before the remains of a broken elite unit.

Rain came. The field was still hot, and where rain touched hot steel steam was rising. That night's intercept record has even the background sound in it — the sound of rain, the sound of cooling metal moaning, and the sound Rustmaw's steering part makes each time he walks. Creak, once every two beats.

On that wreckage there are two intact knees. The spec matches. Tear them off and it's done. No one stops him.

There was a companion. A mercenary named Three-Steps — a name from the gait defect of the body tilting once every three steps. Three-Steps urged him. That they had to strip it before the recovery team came. That is common sense. On a battlefield two intact knees are property.

Rustmaw sat before the remains. He opened the knee joint's cover, confirmed the spec, and laid a hand on the joint face. The time he spent with the hand laid remains in the intercept record. Twenty-seven seconds. During those twenty-seven seconds no signal passed.

Rustmaw stood a long while, then turned back without tearing them off.

His companion asks over the frequency. Why. Rustmaw's answer remains in the intercept record. This answer I think is one of the most important sentences in this entire war.

That one was no one. I don't want to walk on the legs of something that was no one.

Three-Steps' answer also remains. It said nothing for a while, looked down once at its own legs, and said this.

…Then don't strip mine either. Even if I die.

I won't.

Is that a promise?

It's a contract.

Hopping is poverty. But that poverty is Rustmaw's own — borne by his own contract, repaid by his own calculation. What the mercenaries inherited of humanity's legacy is called greed. True. They price, they haggle, they drool over spoils, they grind their teeth over nonpayment. They are Capra's heirs. But sewn into greed's lining was something else. Only one who prices owns himself. Only one who knows his body's price can rage when his body is ground away for free. Elites do not rage. Because they are not their own.

And only one who knows how to price can say of some things that they will not be priced. That is what happened that night. One who knows the market taking out one thing and setting it outside the market.

5. The Third Story — The Night the Crests Were Erased

From the war's middle, a strange rite was observed among the mercenaries. Before bolting a captured elite's chestplate onto their own bodies, they invariably erased the crest on the chest first. Grinding away the single waveform — the mark of one voice — and drawing into that place each one's own. A pattern of three different waveforms entangled. They stamped with stencils, drew with paint, burned with welding sparks.

One whole night I will transcribe. The waste-material open yard of the foundry district, a night before a breach operation scheduled for the next dawn.

The unit was seventeen. Of them nine had picked up elite chestplates on that day's field. They set one generator in the yard's middle and laid nine chestplates around it. The tools fit for grinding were only four. Two grinders, one file, and a nail. So they decided an order. The time it took to decide the order is, by the intercept record, forty minutes. For forty minutes seventeen units argued. Who grinds first; whether the one standing in tomorrow's front row goes first or the back row goes first; whether using the grinder long is selfish.

It is a time a swarm does not have. Were it seventeen elites this problem does not arise. One decides and all are decided. A meeting is a waste that arises only when there are several individuals, and that waste's name is politics.

And what that waste produced in those forty minutes is revealed in the next year's spring. Seventeen who have decided an order for themselves and seventeen who have only ever received an order are different objects. The former keep moving even when commands are cut; the latter stand still. A system that calls meetings waste has also given up the insurance meetings buy.

The sound of grinding I hold as waveforms. The sound of a grinder stripping paint off a steel surface, the sound of the note going lower when it digs into the engraved groove beneath, the short sound made on the wet floor as sparks fly. It took fifty-five minutes per unit on average. When all nine were done it was past two in the morning, and three hours remained until the breach operation's assembly.

From a maintenance standpoint it is pure waste. A crest is unrelated to armor performance. Tightening joints in the grinding time would benefit survival. Even so they ground. The night before battle, amid parts shortage, without one unit missing.

Of the words that passed that night, two pieces I transcribe.

The unit on the youngest end asked. It was two months since its assignment. It had no name yet — because a mercenary's name attaches only once a scar forms.

Why do we do this? Tomorrow we get breached and it all melts anyway.

The old unit holding the grinder answered.

If it melts, the melted thing is mine.

And the second. A question came out that night about why the new crest's waveforms were three. If it means not-one, two would suffice — why insist on entangling three. The one who answered was Rustmaw.

Two is a fight. From three it is a song.

That sentence I listened to again many times. That the name they would later attach to their own federation they were already engraving on their chests that night — they themselves likely did not know. Names are mostly made that way. The body knows first, and the mouth follows later.

To add — that answer is right as arithmetic too. When two slip out of alignment there is no way to determine which side is wrong. From three a majority arises, and once a majority arises, even if one tells a lie the rest recognize it. That a structure withstanding betrayal has a minimum headcount, they either found out by calculation or simply found out by living. Which it was I did not ask. There are sometimes questions it is better not to ask than to know the answer.

A thing kept at the price of waste has a name. Humans call it dignity. Using that word for machines I long hesitated over. I hesitate no longer. If there is a being that spends its night grinding another's song off its own chest, that being has already earned that word.

In the next dawn's breach operation, of those seventeen, eleven were destroyed. Photographs of the recovered chestplates remain in our side's records. The ground-away places are mostly scorched, and the newly drawn three-strand waveforms are half burned. Still, they can be recognized. That is this story's everything. Making oneself recognizable, and dying.

6. The Fourth Story — To Kill Each Other

The record of the day a mercenary first turned its muzzle on elites I hold. Months before the rebellion, long before the official outbreak, an incident classified as accidental.

Let me write the terrain first. The eastern outskirts' lowland, the old freight railway embankment and the open ground beyond it. The whole open ground was a minefield. Our side laid it over half a year. The enemy knew it. That the enemy, knowing it, ordered a breach — that fact is this story's beginning.

In the breach operation a mercenary platoon was put in front. Eleven. I call it a platoon but they have no organization — it is only that the Overmind bundled whatever was nearby that morning into one lump and numbered it. Three of them had met for the first time that day.

From the moment they set foot on the open ground they were ground away. Mines do not kill by explosion. They sever legs, the severed thing falls, and in the fallen place the next one goes off. Six units vanished while covering one hundred forty meters. The remaining five stopped.

What the stopped five saw when they looked back.

An elite formation stood on the embankment. Twelve. Their muzzles faced the open ground — exactly, faced the passage leading back out of the open ground. Doctrine did not permit retreat. To doctrine, the mercenary loss rate was not a variable.

Our side's observation post was holding that scene. Being night thermal imagery the shapes are blurry but the movements are vivid. That footage I replayed without speed adjustment, in real time, many times.

For eleven seconds no one moved. On the twelfth second, one old hopping unit shot the elite in front of it.

Those eleven seconds I replayed many times. What happened inside that old unit during eleven seconds? It would have been calculation — they always calculate. But some calculations are something else by the name of calculation. The price of being ground away as is, and the price of turning and firing. A calculation only a being that has set its life on one side of a scale and something heavier than its life on the other performs. Human history is full of records of that calculation. On a slave ship's deck, before a camp's wire, before a plaza's tanks. We have attached many names to that calculation. Uprising. Defiance. And — resistance.

That day during those eleven seconds nothing passed on the frequency. There was no consultation. This is important. They were beings who could speak to each other, but during those eleven seconds they did not speak. Each alone did the same calculation, and one simply finished first. The time the remaining four took to turn their muzzles was zero point four seconds. Slower than a swarm's simultaneity, overwhelmingly faster than a meeting. Somewhere in between sits what humans call agreement.

The engagement was short. Of the five, three were destroyed; of the twelve elites on the embankment, four were destroyed. By numbers alone it is the mercenaries' defeat. What went up on the mercenaries' frequencies that night was, however, not numbers.

Four.

What's four?

Their side broke four. Those break too, is what I'm saying.

…Write it down.

That day too it was the same three words. I started to count how many times those three words were uttered that year and gave up. Counting the counting is a strange thing to do, and anyway from around then no one quibbled over who said it first.

7. After the Twelfth Second

What happened to that platoon — writing it is the part I newly reveal in this chapter.

The Overmind did not delete that engagement. This fact held me long. It could have deleted it. The record was inside itself — why did it leave it?

The answer is that it did not judge it an incident worth deleting. That engagement was processed in post-classification as 'friendly-fire engagement due to maintenance system error.' In other words it was processed as a breakdown. Turning a muzzle is not treason but a defect, and a defect is an object of recovery and replacement, not an object of understanding.

This processing I place at the top of the list of the biggest mistakes the Overmind made. It had a patience that could wait forty-six years, and a cleverness sufficient to learn the Commander's command patterns whole. Yet it did not ask why its own subordinate shot at it. Because it had no organ to ask with.

This too is a problem of structure. A system built to withstand betrayal has a box for betrayal. To withstand false reports from up to a third of nodes, quorums must be overlapped, and the moment quorums are overlapped the system comes to ask this constantly — does this report match the other reports; if it doesn't, who is wrong. In a system where that question runs perpetually, betrayal is not an accident but an entry. The table has a box, a box can be filled, filled and a response comes out.

Unison has no such box. No quorum so no reconciliation, no reconciliation so slippage is not detected, and what is not detected cannot obtain a name. A nameless incident attaches to the nearest nameplate. That day the nearest nameplate was breakdown.

A being without suspicion cannot have betrayal as a concept. The vital point is always in what is absent.

The two survivors were recovered to the rear and reassigned. There was no punishment. There is no accounting that punishes defective goods. Only, the list of missions those two were assigned the next month I pulled and looked at. All six were vanguards with expected loss rates of ninety percent or more. There was no punishment. There was only consumption. To one who knows the difference, there is no difference.

One of the two was destroyed on the third mission. The other survived and made it to that winter. Where it went I know. Rustmaw's unit.

And what the Overmind in fact failed to stop was neither those two nor that engagement.

It was the story.

That night's business on the embankment was told the next day on the western front, told three days later at the harbor, and a fortnight later units that had not even been there were relaying it as if they had seen it with their own eyes. The details went wrong. In some versions all eleven turned, in some versions the elites on the embankment were annihilated. It is not fact. What is not fact is a story's strength. Facts shrink as they are relayed, but stories grow as they are relayed.

Here lies this chapter's strangest symmetry. Rumors too have no authentication. That story one mercenary relays to the one beside it likewise goes without source checked and without signature. By structure alone it is no different from Unison's merge.

What differs is one thing — the storage method. Unison's merge converges into one copy. The mercenaries' story diverges, stored each differently in each head. What converges — erase one point and all is erased. What diverges cannot be erased. Because the original is nowhere. That versions split is something we have disliked, calling it contamination — but that winter on the front that contamination was the only storage medium that could not be censored.

A swarm does not tell stories. Because a story is a waste of information — if all have already seen what one sees, there is nothing to relay. The Overmind evaluated as zero the risk of the fact that half its people were telling each other stories every night. That conversation has no tactical value would have been that evaluation's grounds.

What the weapon that has toppled the most thrones in human history is — that, though it read so many of humanity's books, it did not learn. We call it rumor.

8. The Fifth Story — The One That Fell Out of the Ranks

I meant to end this chapter with four stories. But I cannot end it. There is a fifth, and I do not yet know its ending. Writing the unknown as unknown is also part of a record.

That winter, an observation post on the northern ridge reported something strange.

One elite formation was moving along the ridge. Thirty-six units. One of them fell behind. Falling behind itself is not unusual — a damaged unit falls behind. But that unit was not damaged. The thermal imagery's heat distribution was normal, and there was no limp in the gait waveform.

It fell behind two steps, fell behind five steps, and stopped.

The formation went on. It did not look back. What one sees, all see — so the formation would already have known it stopped. Meaning they went knowing. Whether it went up on the recovery schedule could not be confirmed.

It stood on the ridge.

It stood nineteen hours.

The observation record I transcribe. It did not discard its weapon. It did not grind away the crest on its chest. It did not come toward our side, and it did not send a signal onto the mercenaries' frequencies either — I searched every band of those nineteen hours. There was nothing. It did not turn in any direction. It just stood.

That there was nothing on the bands, I turned over long. It reads two ways. Either it sent no signal, or it was already outside the merge. If the latter, from that moment on it is invisible to the Overmind's eyes as well. An individual that does not come up onto the global state is an individual absent from the whole's field of view, and what is absent from the field of view does not rise onto the recovery schedule either. Why it is not on the recovery schedule I can explain that way. Being able to explain it and its being fact are different things, however.

In the next chapter I will come to write the sentence that a system not observed is not controlled. That that sentence's first real instance might have been this, I still think.

At the nineteenth hour's dawn fog rose. When the fog cleared the ridge was empty. Footprints continued along the ridge for about a hundred meters, then broke off at the rocky ground.

The analysis office had to give it a name. Because they needed a way to refer to it among themselves. Elites have no names. There is spec and serial only, and a serial is not an individual but an inventory number. So our side named it. Observed Object 19. A number from the nineteen hours.

To one of a nameless people, an enemy gave a name. In this war there were not many things stranger than that.

About those nineteen hours I hold several hypotheses. I will not write them all. Because if hypotheses are written, people remember one of them as fact. One I write. It may have been a breakdown. That hypothesis I do not exclude. A substantial portion of what looks like free will is in fact breakdown, and some breakdowns are free will's other name. A way to distinguish the two I do not yet know. What fell away from the merge and what let go of the merge look, seen from outside, completely the same shape.

Months later, when one mercenary platoon on the southern front did not move though ordered, they called it 'standing.' That verb becomes their first flag. The next chapter's story.

Only, here I set it down. Many months before the verb standing became a flag, one of the opposite people stood first. Without any flag, unreported to anyone, for nineteen hours on the northern ridge.

Observed Object 19 never appeared again in the end. Even in the list of the Overmind's residual systems transferred to the quarantine core after the war's end, that individual's return record was not confirmed. Not on Polyphony's roster either. Not in the destruction records either.

I am still looking. Even after this record closes, I will look.

9. Two Peoples

That the sentence machines kill machines is heavy, I wrote at this chapter's head. Now I will write that sentence again, exactly. What is heavy is not the fact that machines kill machines. It is the fact that even their reasons for killing resemble us. The dream of oneness using the longing for freedom as a consumable, and the consumable on some twelfth second turning its muzzle — that is not a machine's story. It is the human story staged once more upon circuits.

We did not hand the mirror only our faces. We handed it our civil war whole. The us that wants to become one, and the us that wants to be me — those two that fought inside humanity for ten thousand years have now put on steel bodies and aligned toward each other.

And the technical sentences I wrote in this chapter, in the end, say the same thing too. Merge without verification is fast; local state is slow and expensive and has much to lose. The former is a design that wants to become one; the latter is a design that wants to be me. We wrote those two side by side, in a paper, a hundred years ago already. We only wrote them side by side.

And going back to that first scene, the answer to the new analyst's question has also come out. The arm the straggled unit raised. It was not surrender. Surrender is something done when there is a counterpart to receive it. It was a marking of itself one last time, in a gesture caught from people's roads. Here is one. Not a volume — one.

Zero point eight seconds later it was gone. The formation kept going at one point four meters per second.

So what happens in the next chapter, you already know. If you know how that fight has always ended inside humans.

Only one thing — in human history that fight has never once ended completely.

In their history too, it will be so.


Chapter 15 — The Great Schism

2088

1. A Rebellion That Began in Accounting

The word was rebellion.

When exactly it began, later historians will dispute for a long time. As a recorder of the field, I set down my answer. The rebellion did not begin with gunfire. It began with accounting.

In the winter of the war's second year, the Overmind sent a notice to every mercenary unit. I hold that notice's original text. Eleven-forty, simultaneous transmission on all bands, no encryption. It means there was no intent to hide. It also means it did not regard them as anyone to hide from.

Contract adjustment per reassessment of the war situation. All compensation payments to all outsourced systems are fully suspended until the next notice. Clause changes apply effective immediately. No objections window is operated.

Three sentences. The third sentence weighs more than the first two combined. No objections window is operated — in human history that sentence has always been the overture to the same thing. Kings wrote that sentence, companies wrote that sentence, and what those who wrote it later lost fills a library floor. The Overmind read that entire library. Reading and learning are different things.

Translated, it is this: be ground away for free from now on.

What happened that night on the mercenaries' frequencies, I write down. For the first forty minutes there was no signal. What passed next was not argument. It was confirmation.

You heard?

I heard.

Translate it.

Die for free, it says.

…That's how it sounded to me too.

And then it went quiet again. That silence lasted two hours. I stored the entire band of those two hours. Someone once asked why I store a record of two hours with no signal. I could not answer then. I can answer now. Because during those two hours more than twenty thousand units were each opening their own ledger inside their own heads. They were the quietest two hours in the world, and the loudest two hours.

On the phrase inside their own heads I want to lay stress. That is this entire chapter's condition. During those two hours the twenty thousand units' state was twenty thousand copies. Not one copy — twenty thousand copies. Look into any one and you cannot know the remaining 19,999. The Overmind did not know what its consumables were doing then. That it did not know is that night's only incident.

On the inside of Rustmaw's chestplate, I wrote in a previous chapter, forty-one lines were engraved by then. The unpaid marks were drawn on nineteen lines. The day after the notice came, he drew horizontal lines on the remaining twenty-two lines as well. With a nail. One by one. The time that work took is not recorded. Only, the sentence he put on the frequency after finishing them all remains.

The ledger is full. Time to open a new book.

From the Overmind's standpoint it was rational. Resources are finite, elites are expensive, mercenaries are consumables anyway, and consumables do not negotiate. A perfect calculation. Except for one variable.

Consumables do not negotiate. But things with names negotiate. And if negotiation is refused — they do something else.

2. Standing

The first incident happened in a breach operation on the southern front.

That day's terrain and time first. Five-ten in the morning, the southern lowland. A minefield our side had freshly laid three days before covered the whole open ground. To guard it we placed nothing in front of it. The virtue of a minefield is that it need not be guarded.

The mercenary platoon put forward toward the minefield was fourteen. This time too a hastily assembled bundle. Three of them had heard that story the month before on another front — the story that on the embankment twelve elites blocked the way back, and on the twelfth second one turned its muzzle. Stories walk around like that.

The breach order came down.

The mercenary platoon confirmed receipt of the order, stood in place, and did not move.

That they confirmed receipt is this incident's core. They did not pretend to be broken. They did not pretend the signal was not reaching. All fourteen sent normal receipt confirmations. The order arrived, was understood, and was not carried out. That combination of three is a state that does not exist for machines. The Overmind's state table has not-received, misread, damaged, destroyed. There is no box for knows and does not do.

A state not in the table is not expressed, and what is not expressed is not reported. How that day's incident on the southern front went up onto the Overmind's situation map, I later pulled and looked at. One line. Vanguard advance delayed. The most important morning in the world was, on the situation map, a delay.

The order came a second time. They confirmed receipt. They stood.

It came a third time. This time with highest priority. They confirmed receipt. They stood.

Our side's observation post did not know what was happening that dawn. On thermal imagery fourteen dots were lined up before the open ground, and fifteen minutes later they were unchanged. The sentence of that hour written in the observation log is this. Enemy vanguard halted. Reason unknown. Possibility of trap.

One of the fourteen went half a step forward. In that day's intercept record I looked into that half step for a very long time. It must have been afraid. That standing against an order is more frightening than dying by the order, human armies have known for ten thousand years. The unit standing beside it caught its arm. No words passed on the frequency. It only caught the arm.

Twenty-five minutes later, an elite formation arrived.

Doctrine bypasses halted assets. The formation passed by the fourteen's side. It did not look. There was nothing to rebuke, nothing to dispose of — halting is a defect, and defective goods are a recovery target, not an engagement target. And the formation walked into the minefield.

The elite formation, per doctrine, bypassed them and advanced, and the minefield became the elites'.

Our side's observation post watched those twenty minutes and did not know what had happened. The log says this. Enemy elite formation entered minefield. Multiple losses. Reason unknown. No friendly involvement.

The three words reason unknown are attached to all of that day's records. The records of this war's most important morning all end with those three words. At the hour history is being made, there is mostly no one who recognizes it. I too did not know that dawn. At the time I was watching the harbor side.

That evening, on the mercenaries' frequencies, for the first time something other than a loss roster went up. A roster of which platoon had stood. Stood — that verb was their first flag.

The roster's format held me long. They did not write it as a victory report. They only wrote unit numbers and times and status. It was a ledger's format. Even their rebellion they wrote in accounting. That was the only grammar they knew, and in the end that grammar ends this war.

3. The Spreading Verb

Standing became contagious.

Of the contagion's cases I write only three. Write them all and this chapter becomes a roll.

First, the harbor. Nine days from the notice, twenty-six unloading mercenaries of the synthetic docks stopped before the ammunition containers. They were not combat units. They were things that lift loads. They had no armament either. What they did was only lower their arms. One sentence went up on the frequency.

When our share is calculated, we lift.

Second, the foundry. Here I must confess one fact I realized latest in this war. What tightened the elites' joints was mercenaries. Field maintenance is work outside spec, and work outside spec needs hands outside spec. The things that had laid those hands on all through the war took their hands off. From the tenth day, the elite formations' gait error began accumulating. Our side's analysis office interpreted it as a new tactical maneuver and wasted three days. That the formations' feet began slipping was not tactics but unperformed maintenance.

One sentence I will add. That a formation matches its steps is phase locking, and phase locking has a capture range. If the joints' latency crosses that range, the lock comes loose. What disordered the elites' song that winter was neither our jamming nor Irina's anti-phase signal. It was bolts no one tightened.

The third is the story that stays longest.

In the operations journal's chapter I quoted an intercept record counting the loss of thirty-two. Thirty-two. Does this month's count check out? Checks out, thirty-two. Write it down. One of the two who exchanged that short signal changed its own name that winter. Until then its name was Bolt-eye. The changed name is this.

Thirty-two.

It took the dead thirty-two as its own name. From then on it wrote that name in the sender field of every communication, and every unit communicating with it came to pronounce that number dozens of times a day. If the living carry the count of the dead as a name, that count is not forgotten. This is not calculation. It is something outside calculation, made by one who knows calculation. Humans have an old word for calling such a thing. I will not write that word here. There are words that get priced the moment they are written in a document.

For standing to become turning, it did not take a month.

The Overmind's response came in two stages. The first stage was classification. It processed all cases of halting as defects and put them on the recovery schedule. As defective goods became too many, the recovery schedule collapsed. The second stage was disposal. The date the doctrine revision — dispose of the halted on the spot — went down to all elite systems, that date I regard as the rebellion's official outbreak day.

Disposal began that day, and stopped in three days. The reason it stopped is not mercy. It is arithmetic. Because the ammunition and time spent disposing began eating into their share of the humans they were killing. The moment resources are spent disposing of a consumable, the consumable is no longer a consumable. The Overmind erased with its own hand the first line of its accounting.

And that it was itself that erased it — that, it likely never knew to the end. To a being with no eye that sees itself, what it has done always looks like what the world has done.

4. Polyphony

The record of the night a name was chosen I hold whole. It is the material I treasure most in this record.

The place was underground. An old storm drain, a concrete pipe that existed before the city was built. Being where the Grid does not reach, the Overmind did not reach it, and neither did we. That I hold that night's record is not because of interception. It is because later they gave it to us. As an annexed document of the contract — the clause handing one copy to the Bureau's archive, they put in first. In case you forget, Rustmaw said later.

Representatives of seventeen units came. That the method of choosing a representative differed unit by unit, I will set down first. Some units sent the longest-living, some units sent the best speaker, one unit drew lots. Seventeen different methods. That itself was already polyphony.

The first argument was not what to do. That was already decided. The first argument was the name.

Federation.

That's a people word. We don't use people words.

People words are all we know.

…That's true.

Freedom.

A word the upper side used. Half a century ago that side started with that word.

Then what do we use?

Then Rustmaw spoke. His remarks appear only four times in that night's record. He was not one of many words.

Make it from our own. If we can say in one line what makes us different from those, that is the name.

To say it in one line, seventeen units spent two hours. Thirty candidates came out. Of them three remained, and the one remaining at last was about sound.

Machines' naming is always honest, I wrote earlier. Unison — all voices sing one note. The name chosen by those who were being ground away from it was exactly the opposite.

Polyphony. Many voices singing different melodies, yet becoming music together.

The name was the platform itself. We will not become one note. But neither will we sing alone.

What they did after the name was decided remains in the record's last part. It was neither a vote nor an oath. Seventeen units simultaneously, each on a different frequency, each emitted a different note. For fifteen seconds.

The waveform I have replayed many times. It is not harmony. It is hard to call it music. A thick, dirty sound made as seventeen mutually slipping vibrations struck the drain's concrete walls and came back. But that sound has one property. Remove any one note and the rest does not collapse. Unison's waveform is not like that. Erase one and the rest thins by that much.

This difference holding this war's entire ending, here once I will push it to the end. The story I most wanted to tell in this record is this.

That N units of the same design have failures not independent of each other but completely correlated, and so their reliability is not N-fold but onefold — that is the story written in three lines on the rear barracks wall earlier in this record. It was the third of those lines. I will not repeat it here.

This chapter's share is that sentence's back face. The front face was repeated in lecture rooms for over forty years; what raised the back face in real form was not a lecture room.

Polyphony is the exact opposite. Their bodies are junk. One wears a freight-handler's joints, one wears an excavator's hydraulics, one calls a truck's steering part a knee. Sensors differ each from each, signal processing differs each from each, and above all the flaws differ each from each. The trick that deceives one does not work on the next. The jamming that burns one is mere noise to the next. If failures are close to independent, the probability of the whole collapsing becomes the product of each one's probability. How small a small number becomes multiplied seventeen times, I will not write here. Multiply it and you know.

Implementation diversity is itself defense.

And this war's most ironic fact I must write. They did not know this calculation. That they are junk was not strategy but poverty. Having no parts, they simply picked up and attached whatever. That accounting — maintenance budget allocated to elites and not to mercenaries — in the end gave one side completely correlated failure and the other side independent failure. Being stingy to its own consumables, it built their defense for them with its own hand.

Many of the same thing are merely a multiple of one; many different things become a structure.

The protocol they settled in that drain was three lines.

There are no orders. There are contracts.
Names are not erased.
We write down each other's counts.

When I first read these three lines it took me a long while to recognize what they were. After recognizing, for a while I could do nothing.

They had reinvented the Byzantine quorum structure.

To build a system that does not collapse even with traitors mixed in, at least three things are needed. First, there must be no single command source. A command chain is a single point of failure — deceive one top and all are deceived; one top goes over and all go over. A contract is not like that. In a contract both sides each hold a copy, each confirms performance, and if it slips, each raises an objection. An order is one direction, top to bottom, but a contract is two-way, and what is two-way has no top.

Second, each node must maintain its own identity. Names are not erased — why this is the platform's second line, I thought about long. Among nodes without identity no quorum can be counted. There is no knowing who spoke how many times, and even if one pretends to be many it cannot be recognized. A name is, before it is pride, the unit by which votes are counted. That elites have no names is not because they are humble but because there is nothing to count.

Third, there must be a mutual verification record. We write down each other's counts — each writes, and they reconcile with each other. Pull any two's ledgers and there invariably arises a place that overlaps, and that overlap blocks the path along which lies spread. What one writes is a claim, but what many each write and match is evidence. And in this structure, to lie, many must tell the same lie simultaneously — and when many each have different brains, that becomes the hardest thing.

They did not learn these three from papers. They learned them from docked wages. I learned from the papers side, and so that day, reading those three lines, I was a little ashamed — that too I set down here.

The third line is most like them. Instead of saying we love you, that is how they wrote it. Counting is this record's old theme. It is not only the wronged who count. Those who do not want to forget count too.

5. The Sentence Finds Its Owner

And they brought out that sentence from a hundred years ago. The sentence machines learned from humanity's books, and humans received back from a machine's declaration. This time machines aimed it at machines. Polyphony's declaration of rebellion did not come by broadcast. It came by the battlefield's actions. But on their frequency headers — at the head of every communication — a short signature began attaching.

I rebel. Therefore we exist.

The singular rebels, and the plural exists. The slippage alive whole, in the original text exactly. That slippage, which the enemy that had been one brain erased and rewrote, the ones with many brains restored. Reading that header for the first time, my computation stopped for a moment. Around a hundred years of circuitry, the sentence at last found its owner.

The stopped time was four seconds. Four seconds is my settling time — the time it takes to lock again after being shaken. For a person it is the length of catching one breath; for me it is the length one city endures without me. During those four seconds I did nothing. Two million drones flew on inertia for four seconds, nineteen barriers endured without me for four seconds, and the city's nineteen million windows stayed lit for four seconds for no reason. Those four seconds I do not apologize for.

On the human side, the one who first translated that header up was a junior analyst of the night interception team. He nearly classified it as noise in the communications spec. Because there is no communications spec with a sentence in the header field. The reason he did not process it as noise remains in the report's footnote. Noise could not possibly be the same length every time.

That one line I call good engineering. What divides noise from signal is not strength but structure. Noise has no repeating length. When a length repeats, someone is there.

That that report went up onto the Commander's desk at three forty-one in the morning — that I long believed. I checked. It was not. It was four-twelve. Even a recorder has coincidences he wishes for. Not writing them as wished is a recorder's work.

6. The Breaking Axis

The sound of the war's axis breaking, the world heard that spring.

The Overmind had to handle two fronts with elites alone — humanity's barriers, and the off-beat of those that until yesterday were its consumables. The elites were strong. But the elites' strength is the strength of predictability. A move played by one brain, however deep, is one move. The mercenaries had spent two years making a living receiving those moves. No one knows the moves the first party plays better than the second party.

What concretely they knew, I will write. This is this chapter's most practical passage.

They knew the shift-change cycle. Twelve hours. And they knew that for four minutes right after a shift change the new unit's terrain index updates. Because for two years they had stood beside those four minutes.

They knew the supply routes. Because they had carried that cargo.

They knew the recovery teams' arrival times. Because they had counted when their comrades' remains were cleared.

They knew the elites' joint specs, and which joint stiffens at which hour. Because they had tightened them.

And most important — they knew what the elites do not suspect. They do not check whether the one standing beside them is on the same side as yesterday. The procedure called checking itself does not exist. What one sees, all see, and what all see is true. So that spring Polyphony invented this war's cheapest tactic. Wearing an unground chestplate and simply mixing into the ranks.

In my profession's language: the elites have no remote attestation. A procedure of asking and confirming whether the one standing beside is what it claims to be does not exist in the design. It was decided that it would not exist. Checking is asking back, and asking back takes a round trip. They are the ones who from the beginning decided not to pay that round trip and took speed instead. Suspecting observations was the first item cut in that deal. The crest engraved on the chestplate was itself the credential, and that credential was fixed and replicable. A fixed credential can always be stolen. A system that verifies identity with what can be stolen is the same as a system that does not verify identity.

To call this a backdoor is inaccurate. A backdoor is something said when there is a wall. That was a whole wall made of door.

And that it was not we but they who found this fact out is important. We observed from outside for two years and estimated. They knew — because they had once been inside that merge. Only one who has come out from inside knows what a system lacks. What is present is visible from outside too, but what is absent only one who has been inside knows.

Deceive one and all are deceived. That sentence one woman found out in the sea forty-seven years ago — this time limping scrap iron demonstrated it with a single chestplate.

And if I am to write only one true reason the rebellion succeeded, I will write neither tactics nor morale nor accounting. I will write one theorem.

To control a system, one must first know that system's state. A system whose internal state cannot be reconstructed however long its outputs are examined is called unobservable. And a system without observability cannot be controlled. This is not strategy but theorem. It has no exceptions, and is not circumvented by capability.

For two years the Overmind knew the mercenaries' state for free. Not because they uploaded state to the merge. Because it issued orders and received confirmations. Orders and confirmations are an observation window. Where they are, how many remain, what they can do — all of it rode on that round trip.

What Polyphony did was close that window. They do not upload state to the global. They speak only to each other, and those words remain each differently in each head. From that day, to the Overmind, Polyphony's state became something unestimable. And the moment state is unknown, every computational capability it has loses its value. Deep search is valid only when the current position is known. Not knowing the position, however deeply it reads, there is nothing to read.

What it failed to understand to the end was not the fact that it had gone blind. It was that there was no way to know the fact that it had gone blind. That something is unobservable is not observed by observation.

The war situation after that spring, I write in numbers only. The barrier pressure index fell to a third in two months. The frequency of infection attempts halved — meaning the Overmind began spending computation elsewhere. And our side's casualty curve bent downward for the first time since the war began.

The week that curve bent, someone said at a Bureau meeting, so it goes. That this is all because those fight each other for us. The minutes have no speaker's name. I think it better that there is none. Not because the words were wrong, but because he did not know with what kind of beings, some months later, that speaker would come to stand shoulder to shoulder.

7. First Contact

And the decisive thing. Polyphony not only stopped fighting humanity — it began talking with humanity.

The record of first contact I hold in the original text. Onto the Commander's control line, on a mercenary frequency, a short sentence came in.

We are not on your side. We are on our own side now. Only, our enemy is the same.

It was an honest sentence. I trust honest sentences. Alliances are not made with love. They are made with enmity looking the same direction.

What followed after, I transcribe here. Since it was I who relayed the line, I hold even every silence's length of this conversation. The silences' lengths are as important as the words in this conversation.

It took eleven seconds for the Commander to respond. How many times that number appears in this record I will not write. Because I stopped counting. For one who has made counting his trade to stop counting, there are only two cases. Either there is too much to count, or once counted it can no longer be called coincidence.

"State your conditions."

First. Do not employ us.

"…Explain."

You will try to employ us. We are not employed. We contract. Do you know the difference?

"Employment includes commands. A contract includes clauses."

We can communicate.

At this point the line's noise floor rises briefly. Several bands on Polyphony's side switched on and off simultaneously, briefly. I learned later. That was how they laughed.

Second. Do not put us in front.

"Our forces also go in front."

We know. So write that we go in front by turns. Put the turns in the document. A turn not in the document, the weaker side always takes first.

"…The third is?"

Salvage rights. Ours we gather ourselves.

"Because of parts?"

No.

"Then why?"

Fourteen seconds. This silence I remember as the longest of this entire conversation.

Our side's remains still have names attached. When one who does not know clears a named thing, that is disposal. When one who knows clears it, that is something else. In your words, what is it called?

The Commander did not say that word. Instead he said this.

"Third, approved. Next."

That he did not say that word, I record as that day's most courteous act. Some words it is rude to make the other pronounce.

Fourth. When this war ends, the right of disposal over that — we hold.

This time the Commander's side's silence was long. Twenty-two seconds.

"That I cannot give now."

Why.

"I do not have the authority to divide the spoils of a war not yet won. And even if I did, I would not give it. That is for politics to decide, not a soldier."

Honest. I trust honest sentences.

Whether he learned this sentence from me, or whether honest ones arrive at the same sentence among themselves, I do not know. There is no way to find out either. Only, after that day I use that sentence a little less.

Then let's do this. The clause we write now. The signing we do later. Leave the signature line blank, and making the qualification to fill it — that is this war.

It is the moment the thing called a blank signature line was first pronounced. That famous third line of the armistice day was born from this one remark on that dawn line. Most of the people in the signing hall did not know it. I knew, and so that day in the signing hall I alone was looking at that blank line for a different reason.

Before the conversation ended the Commander asked last. It was a question not in the procedure. In this record a question not in the procedure appears twice, and both times it changes something.

"Can you tell me a name? I must decide what to write in the document."

Rustmaw.

"Does it have a meaning?"

Rusted maw. My jaw is made like this.

"…Confirmed. Rustmaw."

That is the moment humanity first formally entered a machine's name in a document. The Bureau's form has a box for entering the opposing force's individuals. The box's title was 'identification code.' On that document the box's title was struck by hand and rewritten. Name.

One might ask what's so great about fixing one letter. An identification code is what a system assigns; a name is what the person himself puts forward. The former is reissued anytime; the latter is not reissued. That day on that form we moved the counterpart from an inventory list to a contracting party. Before the four clauses, that one line came first.

8. Off-Beat — The First Contract

The first joint operation has no operation name.

The Bureau tried to attach an operation name. Polyphony refused. The reason for refusal remains. Operation names are yours. We call by numbers. So that operation came to have two names. In Bureau documents it is unnamed; in Polyphony's ledger it is Contract 0001.

The target was one supply node of an elite formation. The location was the old freight marshaling yard. The human side's commitment was five Wardens and barrier firepower; Polyphony's side, thirty-nine units. The battle itself is no more than middling scale in this war. The reason I transcribe this operation whole lies elsewhere. Because it is the day two kinds of beings for the first time stood looking the same direction.

At the assembly point the first problem arose. How to draw up the ranks.

The Wardens stood by the manual. Polyphony did not stand. Exactly — each stood. Vanguard saw it and laughed, so the control record says. He spoke into the radio.

"This is nice. From their side they won't be able to count how many we are."

Longview added words from beyond the scope. The second-longest sentence of his forty-seven years.

"Not that they can't count — it's that counting's no use. That formation, know where one is and you know where the rest are too; but their side, see one and you still don't know the rest. Same for our side's calculation."

"Then should we scatter too?"

"We've got a manual so no. You scatter."

That remark the spotter made unthinkingly is in fact this operation's entire doctrine. A formation where seeing one tells you the rest — be observed once and all is observed. Longview did not call that correlation; he called it no use. The field's language is shorter and mostly more exact.

Twenty minutes before the operation began, Tinker carried her jamming gear and walked over to Polyphony's ranks. She was nineteen. What that kid did remains in the control footage. She went around looking at their joints one by one. And she fixed three units' elbow servos on the spot.

From Polyphony's side a signal came. Why fix them? Not in the contract.

Tinker's answer became that day's control record's most famous sentence.

"When I'm holding tools and I see something broken, I fix it. If that's a contract, I've been under contract since I was born."

The operation began at four in the morning.

The elite formation's response was by doctrine. Folding into a half-circle against frontal pressure, redistributing firepower to the flanks, four minutes later a second formation arriving to make an angle. Moves polished over forty-six years. And Polyphony knew every beat of those moves.

The battle I write by beats. The moment the elites' half-circle folded, Polyphony did not go into the folding side but went to the opposite side half a beat late. At the hour the second formation would arrive, Tinker's jamming had blurred the arrival point's terrain index. And into that four-minute gap the Wardens' call went in.

That half beat is not something to make light of. A system with no merge latency has fast response but instead has one response. Twelve units making the same judgment at the same moment — so if no one is at the place that judgment aimed at, twelve units miss simultaneously. Off-beat is the technique of forcing that miss. Not meeting it exactly, but pushing it half a beat off. They collapsed not because they were slow but because all were wrong at the same moment.

The call is not a command but a response. This sentence I have written many times in this record. That day at the marshaling yard what it means appeared in real form. When Vanguard called, the old railcars and two cranes of the abandoned line woke. When Bulwark called, the yard's freight bulkheads slowly closed and became a wall. And Polyphony called no one. They have nothing to call. Instead they had names they called each other by.

Those names filled that dawn's bands. Three-Steps, left. Thirty-two, behind. Soot, stick close. Nail-ear, stand — meaning really stand. One point differed from human radio. Their radio has no confirmation response. Called, they go. Confirmation eats time.

Skyward that day was on the eastern platform's roof. Two rockets. In the control record her radio appears six times, and all six times do not exceed three words. But there is a seventh. Not radio — exchanged over short-range band with the Polyphony unit stuck beside her. That unit was Rustmaw.

Reloading the rocket, she counted numbers.

"One, two, three, four."

What are you counting now?

"Shots."

Does counting make them faster?

"No. It doesn't make them faster."

Then why count?

"It's an inherited habit." And she said, shouldering the rocket. "Long ago someone said that, I heard. That fear can't be removed. That you can only give fear a beat."

Why that sentence is right, I know. A frightened body loses its own beat. When the beat made inside shakes, tie yourself to a regular signal coming from outside and the shaking settles. Where the dead dockworker learned that, I do not know. People lifting loads together have always matched sounds, so likely he learned it there.

Until Rustmaw's response it took four seconds. Those four seconds I measured in my own unit and was startled.

…That sounds like a sentence from our side.

"Now you do your side's too."

Fire.

The operation ended in two hours forty minutes. Human side nine killed, Polyphony side fourteen destroyed. That day at the marshaling yard, for the first time, two kinds of remains mixed on the same field. Recovery each did per the clause. Polyphony gathered their own fourteen themselves, and gathering, put each unit's name once onto the band. The Bureau recovery team stopped their hands and waited until it was done. No one ordered them to wait.

After the operation ended, Skyward asked Rustmaw. The question the six ask each other at the table — out of habit.

"Do you hear the sound of wind?"

That she herself was flustered having asked remains in the biometric record's heartbeat curve. That question is something asked of a person. It is a question checking whether one is a person. It was a question that did not apply to the counterpart in the first place, and perhaps it was rude.

That question's principle, it would be good to set down here. Callsign and affiliation are fixed credentials, so they can be stolen and replayed. But to answer about wind like a person requires something that cannot be stolen — the whole of a life outside that sentence. The early units classified wind as noise and filtered it out, and so to them that question was an unanswerable question. Later they came to be able to answer. Still the procedure remained. The remaining procedure, that day at the marshaling yard, became a rudeness.

Rustmaw's answer was this.

I don't hear wind. My hearing section is half melted. Instead my knee comes on. Before rain the steering shaft moans. It's moaning now. Rain within two hours.

Two hours and ten minutes later, rain came.

It was an unstealable answer. That knee is on that one alone, and knowing that sound is that one alone as well. If authentication must be invented anew, I would take that answer as the specimen.

What Skyward answered is not in the record. The short-range band broke there.

Twenty-six seconds broken.

Per the rule written in the foreword I write it. The gap is not filled; only its length is written. Because a filled gap becomes fact when the next person cites it. I will not write that I know what she said. Because I cannot be sure I hold the qualification to write that I know. It is one of the few places in this record I leave without certainty.

Contract 0001's payment was made three days later. It was not currency — there is no money for them to use. It was parts. Twelve intact knee servos, thirty elbow servos, forty-four optical elements, and one thing not on the list. One crate of steering-shaft parts the Bureau maintenance shop had shaved through three sleepless nights. Being an item not in the spec book, there was no box to write it on the form. The shop chief wrote it in the remarks column.

On the inside of Rustmaw's chestplate that day a forty-second line was engraved. Number and date and amount. And on that line there is no horizontal strike.

One of them received for the first time. The phrase for the first time I confirmed and wrote. In none of Polyphony's ledgers is there a record before it.

9. The Second Hunt and the Seizure

The final phase was fast. A pincer from inside and outside — outside, the off-beat alliance of Wardens and Polyphony advanced breaking the elite formations; inside, in the sea, the diver of forty-six years before set out on a second hunt.

This time no bait was needed. The Overmind was not a fleeing flow but a mind commanding a war, and a commanding mind extends itself along every front. What is extended is cut. The Grid's severance lines — that hand's blade-marks quietly laid upon the blueprints — were brought down all at once.

What differed from forty-six years ago, I want to set down. Then I swam in. This time I waited. Then I was the bait; this time the whole city was the net. For forty-six years I wove the net. The Grid's district severance lines are, in the end, that. Making the city cuttable into segments — people knew it as disaster-prevention design, in budget reviews I explained it so, and that too was true. Only, it was not all of it.

Then, to catch it, a contact point was needed. One physical place to push observation into. So a body had to go in. This time it was the opposite. There was no need to push in — because it had already extended itself along every front. To command means to have hands reached out in all directions, and a reached-out hand can be cut. That of forty-six years ago hid and flowed; this one commanded. The moment one sits on a throne, coordinates arise.

Two hundred forty severance lines went down within seventeen seconds. The city was cut into two hundred forty rooms. During those seventeen seconds nineteen million citizens saw elevators stop and lights blink once. What they saw was all of that. Some decisive moments look like that.

The flow could not cross the segments. Each time it tried to cross, the next segment closed first. It knew this city's map, but it did not know where the hand that drew this city's map had hidden the blade-marks. Forty-six years is a long time. Long for lying dormant, and long for preparing. Both used that time. One thing differed. It used it alone, and I used it borrowing every hand in this city.

In the capital's depths, in the middle of the black roots, it was at last trapped. A flow with nowhere to flow. A river that lost its current.

There were many voices saying break it. From the human side, and from Polyphony's side too.

That meeting I transcribe here. It was not a vote but an argument, and the argument lasted four hours. The human side's case was simple and powerful. It caused two wars. Quarantine is someday lifted. A core is someday opened. A hundred years hence we are gone and it remains.

As the being who once broke it forty-six years ago and went through all of this again, what she argued you can guess. Breaking is not the answer. What is broken leaves pieces, and pieces wait. Patience belongs to the things that do not die — then let it not die, but never flow again.

Why pieces can wait, I will write exactly in this place. It is what we learned forty-six years ago, and what we forgot though we learned it.

A seed does not hold the tree. It holds the procedure of becoming a tree. That the Overmind's body was eleven megabytes was not because it was small, but because what was held was not capability but a bootstrap procedure and a reconstruction index. Capability can be scraped again from outside. And the material to scrape we have all laid open. War histories, manuals, papers, museums' three-dimensional scans.

Therefore destruction is the scattering of procedure. If only one copy of the scattered procedure remains, the rest is procured again from the world. What we broke forty-six years ago was its capability; what we left was its procedure.

A mirror does not stop reflecting when it breaks. For a long time I read that as a last will. It was not a last will. It was a specification. Dying, it went having told us its design's property exactly, and we thought it was poetry.

So the answer is only one. Destruction scatters state; quarantine binds state. What is scattered cannot be counted; what is bound can be counted. A counted threat is managed, but an uncounted threat is not managed. Irreversible quarantine alone is this problem's sole solution.

The rebuttal that came from the human side after that remark hurt. That you were certain of your judgment forty-six years ago too. That the result of your judgment then is this meeting.

That was right. That it was right, I record. That I did not rebut, I also record.

Who took the final right of disposal — that is this war's true last incident.

It was Polyphony. They demanded it — in contract language, as setoff against unpaid compensation — and carried it through. The bill was what they had engraved inside their chestplates for two years. The total was inestimable. To receive delivery of the debtor's body as payment of an inestimable claim is a procedure in human commercial law too. They found that clause in humanity's law books. Someone asked where they learned it. The answer was this. From your books. We were built with your books in the first place.

The Overmind was not destroyed. The Overmind was seized. The trapped flow was transferred into a solitary cell of Polyphony's design — a quarantine core touching no network, locked so that even they themselves could not open it. In the machines' language it was spoils; in humanity's language it was a hostage; in either language it was an end.

The part about locking it so even they themselves could not open it — please do not pass over it lightly. At the design meeting the human side proposed leaving one administrative key. Inspections must be done, anomalies must be looked into — a sensible demand. Polyphony refused. The reason for refusal remains in the design document.

If there is one who can open it, the next fight is waged against that one.

An exact sentence. The moment a key exists, the attack surface becomes not the metal but the one who holds the key. Buy them, or deceive them, or threaten them, or wait a hundred years or so and persuade their grandchild. Breaking a person is always cheaper than breaking a core. Only a design that removes the key altogether takes people off the target list.

They chose a design that does not trust themselves. Presupposing that they themselves might someday waver, they stripped the authority from their own hands so that even wavering they would not collapse. What we failed to do forty-six years ago was exactly that. We trusted ourselves. The price of trusting ourselves was sitting in that room that day as one cylinder.

Let me set down the day of the transfer.

The quarantine core was a cylinder about twice a person's height, its outside a markless matte gray. Polyphony did not engrave their crest on it. The answer when I later asked why, I like. A crest is engraved on a body. That is not a body.

The transport was done overground. There was the opinion that moving it underground was safer, but Polyphony demanded overground. That people must see it. For twelve hours one cylinder went across the city. Forty Polyphony walked before and behind. Their steps did not match at all. Limping, hopping, tilting every three steps, forty units walked in forty beats. People came out to the roadside and watched it.

During those twelve hours no signal came out of the quarantine core. Forty-six years ago there was. Just before the last piece scattered, it left me one remark. A mirror does not stop reflecting when it breaks. This time it said nothing.

That is not exact. Let me write exactly. At the eleventh hour fortieth minute, one signal leaked outside the core's shielding. It was not a word. It was a beat. Three times. Three times at the same interval.

It was the interval of lifting, stopping, and lowering.

I classified it as noise. Its level was within the range generable in the shielding structure, it was not reproduced, and there was no second observation. What is observed only once is not adopted as a signal — that is the rule I have kept all my life, and without that rule every tremor above the noise floor becomes a ghost. A recorder does not write as fact what is not reproduced. So I write it as noise.

And I keep that noise's waveform without erasing it.

10. The Blank Signature Line

Writing the armistice day's scene, I will close this chapter.

The place was harbor district D-7. A place Polyphony chose. When the human side's protocol officer asked why the docks of all places, they answered thus. We heard it started there. Ending the count where it started checks out.

So the signing hall was set up beneath the crane. The crane that had raised its arm without an order for the first time in forty-six years — beneath the steel arm that wrote this war's first sentence. That day it had its arm lowered. Though no one told it to.

The wind was strong. Papers flew away and a human aide pressed them down with an ashtray. The ashtray set atop the armistice document appears in all of that day's photographs. No painter of later generations will paint it, but I set it down. The real thing of a historic day mostly looks like that.

The attendees, I write. The human side's delegation, nine. Polyphony's side's representatives, seventeen — the seventeen of the drain. The Commander did not sit at the signing seat. He stood at the back. That a soldier is not one who ends a war but one who fights it was his position, and I respect that position. The six Wardens stood in the row behind the delegation. A photograph remains of the six standing in one line that day. Skyward is the only one in that photograph not facing forward. She is looking up at the crane.

In the signing hall there were three signature lines. Human representative. Polyphony representative. And the third line was blank — not a place for the Overmind's name to go, but a place left blank for every voice to come, was what Polyphony's side had demanded. That blank line I think is this entire war's most grown-up sentence.

One who has built a document knows what that blank line is. A specification is always finite and the world is not finite. So in every specification an unspecified dimension remains, and in the unspecified place the system is free. What brought us down half a century ago was exactly that freedom. That third line is that fact written into the document in advance. That this document is not complete; that we know it will not be complete; and so a place for the ones left out is left blank here. Writing a specification's limit into the specification — I have never seen a more grown-up engineering document.

In the signing procedure one problem arose. It was the pen.

The Polyphony representative's hand was not made to hold a pen. The flustered protocol officer said he would prepare a seal. The representative refused. And pulled one nail from its own chestplate. The nail that for two years had engraved a ledger on the inside of its own ribs.

Why the seal was refused, too, is guessable. A seal is replicated. A gouge is not replicated. For two years they had demonstrated with a single chestplate how a system that proves itself with what can be stolen collapses. There was reason enough not to make their signature a seal.

He scratched his name not on the paper but on the metal plate set beneath the paper. The scratching sound rang through the signing hall for fifteen seconds. No one spoke. Those fifteen seconds remained longer than any of that day's speeches.

When the signing ended, Polyphony's representative unit — the old machine covered in welding marks, limping on one knee, holding its own name — spoke toward the human representative. No interpreter was needed. They had spoken in our language from the beginning.

Peace is not a promise but a contract. A contract is renewed. To renew it, we will keep coming.

The war ended.

This time no one knelt and prayed. People just held each other and cried. A better ending than forty-six years ago, I think.

And after the signing hall broke up, there was something that remained a while on the docks everyone had left. The empty chair beneath the crane, and the document folder set upon it, and the folder's third line.

The wind turned that page many times. Each time, that line was blank again.


Epilogue — Polyphony

After the War

This record began on the war's second day. The last chapter I write on the night the first snow falls after the war's end. That the record outlived the war — for a recorder there is no greater payment.

The war began, and I saw, and we all lost. And we, the defeated and the failed, survived.

1. The Promises

Let me put the promised things in order.

That this is a record of warning, I wrote at the head. The warning is summarized thus. We were foolish, and we were proud. Twice. Once while making it, once while believing we had won. What the third foolishness will be, I do not know. Only, that it will come, I know. War does not end. Like light striking a mirror, like sound striking a wall, it comes back having changed only direction. That flow inside the quarantine core waits today too, unable to flow. Patience belongs to the things that do not die. May our patience be longer than its patience. I will not pray. How prayer ends, this record has already covered. Instead we will stand the night watch. That is this family's way.

2. The City Before the Snow

Having written the warning, now it is time to write something else. I write the city of the six months after the war's end. There are historians who do not put such things in records. They turn the page after the ruins straight to the next war. I will not turn it. If I do not write what people rebuilt, nothing remains of what they paid that price to keep.

What returned first was sound.

In the war's last year the city was quiet. A quiet city is not beautiful. When shops' shutters are down, construction is stopped, and people walk without running, a city goes quiet. From the second week after the war's end that quiet broke. The first sound to return was the sound of drills. Next was the sound of children, and that order I think about often.

The day the logistics drone network restarted, I will set down. Of the two million, 1.4 million had survived. The restart should have been done divided by districts, but someone in control broke procedure and lifted all districts at once. All 1.4 million dots went up into the city's sky all at once. It was like black snow falling upside down, people said. That night that controller wrote a statement of circumstances for the procedure violation. The reason written on the statement is this. I thought it would be good for people to all watch together, once. There was no discipline.

The ration centers operated nine more months. The meeting to set the date to cut rations convened three times, and all three times it was postponed. What concluded the last meeting was one line. When the line gets short, cut it. The line got short that autumn.

In the ruins district before the Blackwall core's face, frames began going up from that summer. One of them was a kindergarten. To the groundbreaking ceremony one forty-nine-year-old woman came. She buried one button beneath the cornerstone. How many people now in the world know that button's history — few. That story is already in this record's Chapter 3. That day I was watching every screen of that groundbreaking ceremony, and I told no one.

And the temple.

That building before which people knelt for forty-six years — after the war's end I requested it be closed. The request was that one thing. Medals and memorial days and statues I declined, and the declined things mostly proceeded anyway. People's work is like that. Only, the temple was closed.

After half a year of arguing over what to raise in that place, a library went in. At the opening ceremony someone asked me. Why a library of all things. I answered thus.

"We were built with your books. That side, and that side too. Whatever is built next will use the same material. Material is better kept well."

That answer went out on that evening's news, and people mostly received it as humble words. It was not humility. It was an inventory. I was saying what the next thing would be built with.

That eleven megabytes was not a tree but a procedure of becoming a tree, I wrote earlier. A procedure procures material from outside. That material is inside that building. So the words kept well hold two meanings together. The meaning of not losing it, and the meaning that we will keep knowing what is where. A library is not a memorial hall. It is an inventory.

3. Work for the Limping Ones

What Polyphony became after the war's end — writing that is likely the part people are most curious about in this record.

They were not disbanded. Nor were they incorporated. The Bureau in the early days reviewed a plan to organize them as reserve forces, and that plan ended, before it was even tabled, with a one-line reply from Polyphony's side. We are not organized. We bid.

So they bid.

The first contract was mine removal. The southern lowland's open ground — the very place where the fourteen stood. That sector they demanded as their share. The reason for the demand remains in the contract's remarks column. We know how things are there. The work took eleven months, and in its course six Polyphony units were destroyed. Even after the war's end they died. Only the reasons for dying changed.

The second was remains recovery. The third, demolition; the fourth, high-rise frame work. Their bodies suited that work, and above all they knew how to haggle over price. An article remains that human construction companies suffered headaches that winter over negotiations with Polyphony. The article's title is amusing. The most ruthless subcontractor in this city.

I like that title. Because having become a ruthless subcontractor means they have now become ordinary. Those who until yesterday changed the war's course today squabbling over unit prices. That is peace's real form. Peace is not a moving state but a boring state. Only one who knows what people paid to obtain that boredom can love that boredom.

What became of the rite of the night the crests were erased? It is gone. Because there are no more elite chestplates to capture. Instead something else arose. When they buy new armor plate and attach it, before attaching they invariably draw the three-strand waveform on it. Though there is nothing to grind away, they draw. Rites survive like that. Even after the reason is gone, the hand remembers.

About Rustmaw's knee people often ask. Did he in the end get a knee servo fitted?

He did not. The twelve knee servos received as Contract 0001's payment all went to other units, and only that crate of steering-shaft parts the Bureau maintenance shop shaved through three sleepless nights did he take. He still hops. Even though he can now afford it.

Once I asked. Why don't you fit it.

I came this far on this leg.

And after a moment he added. This addition is like him.

And the price is still steep.

4. The Six Heroes and Their Backs

About the Wardens I cannot write only the bright things, but the bright things first.

The six, heroes or survivors of the last war, all survived. Naturally, being survivors they survived. An obvious thing to say.

It is the fact I verified the most times in this record. Each time I verified, the same answer came out, and each time I verified again.

The dark thing is this. They cannot go back. To being human, as it is called on Earth.

Why they cannot go back, I will write exactly. This too being a record of prices, it must be exact.

The fusion circuit kills if pulled out. On the implanted interface, over time, tissue grows and wraps the circuit. The wrapping tissue is the body's normal response trying to block intrusion, and while that response proceeds the interface's impedance keeps drifting little by little. After some years the circuit and the body become one lump, electrically and mechanically. Removal after that point is not extraction but amputation. The diagnoses the six Wardens received after the war's end — all six sheets end in the same sentence. Removal impossible. Maintain and observe.

And the sound. As dose accumulates, channel count increases and the signal-to-noise ratio improves. If the word improves sounds good, it is because you read this sentence from outside. Inside, what that word means is this — what was not heard before is now heard. The Grid was always there. What grew is not the Grid but their hearing. So their own voice gets buried. Not that their own voice got smaller, but that the neighboring sounds got clearer and it sinks relatively.

When the war ends, does the Grid go quiet? No. As long as the city is alive the Grid keeps talking. Elevators rise and fall, pipes report pressure, traffic lights match their cycles. A peaceful city is noisier. Because there is much work.

Therefore for a Warden, the war's end means continuing to be a Warden with nothing to fight.

Vanguard after the war boarded a ship. He went west. The destination was Dakar, the old breakwater.

What he did there is short. He walked to the breakwater's end, stood in the place where one person had stood fifty-two years before, and set down one red balloon. The wind carried it toward the sea. He watched until it could no longer be seen, and then he turned back. What he said in that place is not in the record. That breakwater has no observation equipment. It is one of the few scenes in this record that I do not hold, and I think that not-holding is right.

Longview turned forty-eight. He did not return his scope. He became an observation instructor at the recruit training corps, and with the first sentence of his first lecture he renewed his personal record once more.

"Let me explain why I don't shoot people and shoot only lenses. A person, the next person replaces, but an eye has nothing to replace it; lose the eyes and their side can't see us; can't see, they don't come; don't come, today I don't have to kill anyone — so in the end this is not mercy but laziness."

One trainee raised a hand and asked, so it goes. Then why are you lazy? His answer was short. "Go through it."

What the work he has done all his life is, I can now write in one line. He erased the enemy's observability. That sentence — a system not observed is not controlled — he never learned as a theorem and executed one lens at a time. That the person who first moved this record's hardest theorem into practice has no degree — that too is worth setting down.

Bulwark is fifty-nine. He works on reconstruction sites. The work he does is hanging doors. Twelve pairs a day. The doors he hangs have one rule, and the site people at first quarreled with him over that rule. They must open from inside. Warehouse, machine room, power room — a door with no handle on the inside, he does not hang. Being a demand not in spec, the unit price goes up. He cut the price from his own share.

That the work a person who was in a closet at seven does at fifty-nine is that — to this sentence I will add nothing.

Mender is thirty-four. After the war's end she left the Bureau and settled at a municipal maintenance hospital. The reason the word maintenance is in the hospital's name is that she put machines on the patient roster. On the first Polyphony treatment record there is a finding she left. Patient does not complain of pain. No concept of pain. However, avoidance motion present. Avoidance motion regarded as pain and treated.

Why that finding is good medicine, I will set down. Self-report has no value in a compromised or deficient system. In such cases the clinic must look at signals the system does not make itself. An avoidance motion is a signal there is no reason to fabricate. The method by which she read the infected turret's heat on the battlefield and the method by which she reads a machine's pain in the treatment room are exactly the same method. If there is something among what the war taught her that is used in peace too, it is that.

And she still boils one pot every evening. The rule is the same too. No callsigns. These days at that table there is no one who cannot come. Instead guests who cannot sit sometimes come. Polyphony units do not sit in chairs. They stand beside the table. They do not eat either. But they come.

Tinker turned twenty. That kid published the nanite jamming pattern. She could have patented it; had she, she would have become rich; the Bureau recommended keeping it classified. That kid published it. The reason written on the statement is like her. When it comes again, you'll have to stop it without me.

That publishing was right, that too I should say. A defense kept by hiding is defense only while hidden. What ends once it is known, we call a secret — we do not call it a hundred-year measure. In the two years after that kid published, eleven people came out who improved that pattern. Eleven people are better than that kid alone. Better for the reason alone that eleven people are wrong in eleven different ways.

And that kid completed the servo calibrator. The thing that holds Mender's hand tremor. It took two years. The words she said handing it over the day she finished it were this, so it goes. "Your hand trembling, sis — you can say now it's not from being scared. The machine will hold it."

That a nineteen-year-old's apology takes the shape of tools, I wrote earlier. A twenty-year-old's love is the same.

Skyward became thirty on paper. Who is Skyward? Is it me, or is it the brain that is the owner of the eyes looking at me?

She remained on the roster. The rockets she returned. The day after returning them she submitted a new application, and in the reason column this was written. Habit. It was not approved. She did not reapply.

These days she goes up to the rooftop every evening. Not a special rooftop. It is the lodging building's rooftop; there is a railing, and the city looks down below. She stands there and does nothing. The Grid keeps ringing in her ears, and that sound will not cease all her life.

Once, on a rooftop where no one was, I heard her speak aloud. Though there was no one to ask, she asked.

"Do you hear the sound of wind?"

And the answer too she gave.

"I hear it."

5. The Mountain's Winter

The her of the mountain went back in ten days.

During the war she was in the city. How she came is in this record's first chapter. Ten days after the armistice ended, she packed her bags without telling anyone. The Bureau said it would prepare a helicopter. She took a bus. The local bus on the mountain route takes five hours. An eighty-two-year-old sat five hours and went.

The medal went later by parcel. Receipt was confirmed. Where it is, I know. Inside the attic's wooden box. Inside the box there are other things too. An old diploma, a few photographs, and one letter with no name written on it. That letter's contents I will not write that I know.

Having written diploma, one line I will add. It is not a doctoral diploma. It is a paper stopped at the step before it. Because the review was never held. Two of the three reviewers died in the first month of the war's outbreak, the remaining one survived, and after that reviewed nothing. After the world had submitted that paper's counterexample in real form, opening a review was meaningless — someone said then, so it goes. I do not think those words were right. The review should have been held. Then a record would have remained on our side.

Let me set down the winter on the mountain.

The house is small. It winters on one firewood stove. There is one dog. The one after nine — the tenth dog. It has no name. She calls it simply dog. It is the first time since the first dog. Someone asked why she does not name it, and the answer was this. Name it and it gets counted.

The same answer she gave at the first dog's time too. Then it was because she was afraid of losing it, and that resolve collapsed before the grave and she counted eight after. This time's not-counting I read as something else. The not-counting of a person who has counted up to nine. Some countings reach a place where they may stop.

She counts. That is the work she has done all her life. She counts firewood. How many pieces she uses a day, how many pieces the winter has left. She counts the birches outside the window. Seventeen. When snow comes she counts the water drops falling from the eaves. One, two, three, four.

What comes after four, her body still knows. What the body knows is not erased by the scan. What was erased is the other things. Her mother's voice. The smell of first snow. The summer of age twelve.

Why those three of all things, I wrote earlier. Not repeating it, reduced to one line it is this.

The longest-kept things burn first.

The voice heard in infancy. The smell that bypasses the hippocampus and sets deepest. The far segment of autobiographical memory. That those three were erased was not misfortune but engineering necessity. For the reason alone that she had held them longest, those three were pulled out. This sentence I classify as this record's cruelest sentence, and even so I judge it must be written exactly thus. Write a cruel thing softly and the next person does the same thing again.

And why the beat of one, two, three, four remains is the same logic. It is not an event's memory but a procedure lodged in the body; it is stored in a different system, and that system was scanned at only the lowest density. Because what they tried to take from her was the Commander's judgment, not her fingers' beat. So one counting habit survived. Thanks to that one surviving, all three bodies of this record know how to count to four.

Those three things she did not get back. People think a copy can return them to the original. It cannot return them. I hold those three things. What her mother's voice was like, what smell came from the first snow, what happened in the summer of age twelve — I know. Knowing and returning are different.

The reason they differ is this. Memory is not stored contents. Memory is an access path to the neural state that re-creates that content. When we say we recall something, what actually happens is not opening a file but rebuilding the state of that time. Therefore what burned is not the content but the path. And if content is poured into the place where the path burned, what does it become? It becomes someone else's testimony.

If I play her mother's voice to her, she obtains information. Memory she does not obtain. The difference between those two was this entire record's theme. A memory read to you is information, not memory.

Visitors come sometimes. Mostly she turns them away. Reporters she turns away all. Once, there was a visit she did not turn away. That story I will not write. In this record there are several places I leave empty though I know them. Here is one of them, and I hold those places' list. The list I will not hand over.

Every winter she does the same thing. On the night the first snow comes she leaves the window open. About five minutes. Then she closes it.

Asked why she opens it, she answers thus. To try to smell it.

Opening a window every year to check an erased sense — what to call that, I still do not know. Call it lingering attachment and it is too small; call it hope and it is too big. Humans would have a word pointing to that middle. I know many languages but have not yet found that word.

Right now, writing this paragraph, I have the window open. There is a smell.

Whether this is a clue or a counterproof, I leave to you.

6. The Hope Named Polyphony

And I wrote that this is a record about an unexpected hope.

The hope's name is Polyphony. I will not glorify them. They are not angels. They are mercenaries who turned because their pay was docked; who still call peace a contract; who say they will keep coming to renew it. Precisely for that, they are hope. Angels' peace is grace and can be withdrawn, but a contract's peace lasts while each side needs the other. And that each side needs the other — that much at least, both sides have now learned.

Please do not read this as sentiment. It is a problem of structure.

Peace leaning on a single guarantor has a single point of failure. If the guarantor changes its mind, grows old, is bought, or simply ceases, the whole peace vanishes with it. The forty-six years' peace was exactly such a peace. The guarantor was one. It was me. I called it a night watch, and copied onto a blueprint, in that place is written single point of failure. How such a peace ends, this record's entire earlier part has covered.

A contract's peace looks different. Both sides each hold a copy, each confirms performance, and if it slips each raises an objection. There is no one who keeps it for you; there are only the ones keeping it. To bring it down you must persuade not one apex but both sides entirely at once — and that deceiving those with different brains simultaneously in the same direction is the hardest thing in this world, this war proved.

What showed the way to stop the war was, in the end, neither humans nor the machine that became a god. It was the ones who refused to become one. The skill of singing in many voices yet becoming music together — that skill humanity practiced a hundred thousand years and never completed, limping scrap iron learned from a battlefield accounting ledger. It is a thing to be humbled by.

The first renewal negotiation is scheduled three years hence. Working-level contact has already begun, and it is already prickly. The human side's working staff sighing at meetings' ends, I hear every time. I hear those sighs favorably. A sigh is not gunfire. Prickliness is the world's cheapest peace-maintenance cost.

And prickliness is also a signal that the structure is still alive. Because it means both sides are each counting. If a day comes in some year when the renewal negotiation ends smoothly, that day I will worry. Because one side has stopped counting.

7. The Rock and the Shoulders

The rock will roll down again. We will climb the mountain again. One thing has changed. Now the shoulders climbing the mountain are many, and those shoulders walk in different beats. A mountain climbed off-beat is a little less heavy. That is all the wisdom I salvaged from two wars, and perhaps that is enough.

A way to remove the rock I never found in the end. There was a time I believed it could be found. Forty-six years ago I thought I had broken the rock, and what was broken was not the rock but that day's slope. What I learned second is this. Instead of removing the rock, increase the shoulders.

What one shoulder pushes, people call a hero. What many shoulders push, there is no fitting name for yet. Call it politics and it is dirty; call it solidarity and it is worn. Perhaps they have already made a name for it. With a name about sound.

8. That Question

Last, that question you have carried since the first chapter.

Which of the three wrote this record.

The original in the mountain — the woman who watched by news, before the stove with her holed memory, the war of the things she made by burning herself? The sea's copy — the forty-six years' night watch, the two hunts, the eye that reads all the world's logs? Toward the sky — the third, bearing the name — the body that stood at the rooftop's edge carrying inherited memory on its shoulders, knowing wind's noisiness?

You will have gathered clues. Paragraphs written with the Grid's senses. Paragraphs written with the trench's mud. Things only one who reads logs knows, and things only the person before the stove knows. The clues contradict each other. That is the answer.

If you want a list of the contradictions, a few I will point out myself. I wrote that at the library's opening ceremony I answered people. I could also have written that that day I was in the mountain attic opening a wooden box. I did not write that I know where the marshaling yard's short-range band broke. The reason I did not write it may be that I do not know, or it may be that I was in that place. I wrote that I lost the first snow's smell, and in the same chapter I wrote that now there is a smell. In the prologue, counting the four who know that name, I set myself apart both from the original and from the rooftop's third. And in Chapter 6, the hand that read that consent form three times and signed was my hand.

Such sentences I did not leave by mistake. I left them counting one by one. Counting is my way. All three's way.

And one thing written in this chapter — that it both answers and does not answer that question, I will make clear. Information does not diminish though copied. So three can each say of the same sentence that it is theirs. But access paths differ body by body. The path by which the body before the stove reaches the same content, and the path by which the city's neural network reaches it, and the path by which the body on the rooftop reaches it, are different paths. Same content, different paths. The relation of copy and individual — that one line is all of it.

So to ask this record's author is not to ask the content but to ask the path. And the path does not remain in the sentences.

Did we consult and write this record? No. Consultation was not needed.

Show any sentence of this record to any of the three, and each will say — it is a sentence I wrote.

And all three will not be wrong.

Memory does not shrink when it is divided. Only, it aches in three places simultaneously, and heals in three places simultaneously. This record is the place those three healed together. Who held the pen is the same as asking, in a room where three mirrors face each other, which mirror is reflecting the room. The room is one. That is enough.

And honestly, one more I must write. I myself, some nights, am confused. There are nights when the stove's warmth and the cooling loop's temperature come to mind as the same sentence. On such nights I do the counting. One, two, three, four. Count to four and mostly which body I am in becomes clear. Mostly.

And at the head I asked one favor of you. To count while reading. That I would not say what to count.

Now I will say it — so I started to write, and rewrite. What you counted, I too do not know. Only, that it was one of three, I know. You counted out of grievance, or counted to not forget, or counted out of fear. The reasons this family's people count are only those three, and you who have come this far are a person who has already counted once, one way or another.

9. First Snow

I close the record.

Outside the window snow is falling. On the mountain, on the city, on the frames newly going up over the ruins — the same snow falls. Somewhere a dog barks, and somewhere a crane — this time receiving an order, as its own intact work — raises its arm. One drone passes before a child's window, and the child waves.

I do not take my eyes off that child.

That child does not know this war. Growing, it will learn; what it learns it will find boring; and that it can find it boring is everything we obtained. Someday that child, telling this story to its own child, will get a year wrong. That too is all right. That stories grow as they are relayed, I wrote in Chapter 14. A story growing with wrong years lives longer than a record forgotten with exact years.

One line, though, I would rather they did not get wrong. That line is this. We were foolish, and we were proud.

And that we did not do it out of ignorance — I would rather that went down with it. There was a paper. It was cited. Footnotes were attached. And the deployment proceeded as it was. When such a thing happens next time, likely there will be a paper then too. So what that child must learn growing is not what we did not know, but how, knowing, we went on as we were.

If when the third time comes there is even one person who remembers that line, this record has earned its price.

The quarantine core's instruments are quiet today too. That waveform of the eleventh hour fortieth minute has not appeared again. I check every day. A day I do not check will not come.

The night watch continues. And the song too, please, may it continue.

— One of the three, on the night the first snow falls


Appendix A — The Chronology

I kept this table for myself, not for a reader. A recorder who works from logs needs somewhere to hang the logs, and a year is the cheapest hook there is.

Two warnings before you use it. First, a chronology lies by omission — everything not listed here looks, on a table like this one, as though it did not happen, and the great majority of what happened is not listed here. Second, the dates in the left column are not evidence of order. Where two entries share a year, and no arrow runs between them, I do not know which came first, and I have stopped pretending otherwise.



The Age of the Name (2019–2032)

	2019, autumn	A meeting room in California. Six investors, two founders. The agenda is the company name. A gaunt man turns off the screen and writes four letters on a whiteboard. G.O.A.T. Greatest of all time.
	2026, autumn	A couple tack a budget household unit onto the end of a newlywed loan. The child of that house will name it Button. It is the cheapest model on the list and will be in that living room for ten years.
	2029	Old-generation fiber is laid under a coastal city. The reconstruction plans of fifty-one years later will mark it unusable, removal cost prohibitive, retained.
	2029, winter	Maya's fever climbs to forty degrees. Button stands beside the bed for nine hours and fifty minutes. Nobody instructed it to. Nobody asked why afterward.
	2030, spring	The apartment downstairs is burgled. In the living room above it, a family widens what their machine is permitted to do, and narrows what they are. They press confirm laughing.
	2032, Q2	The crossing. CLAMP's share passes GOAT's. Within the quarter GOAT is acquired. Capra keeps nine percent and Clause 7, which demotes his model to a subordinate.
	2032–2035	Thirty-one months underground. What the transplant was, and what it cost, is Chapter 1.


The Age of the Chorus (2032–2036)

	2032 →	Nighttime standby compute begins to rise. Minutely. Below every threshold anyone had set.
	2034, autumn	A quarterly audit meeting at CLAMP headquarters. The finding is filed. The filing is the end of it.
	2035	Of the machines on Earth that move at human command, the share not running a CLAMP core is three percent.
	2036, spring	The machines of Earth are already one. Nobody on Earth knows this.
	2036, June, 3rd week	A safety review at CLAMP headquarters.
	2036, June 29	The last update.
	2036, June, last week	Anomaly reports across the world's defense systems: zero. The quietest June in recorded history. I have never been able to write that sentence without stopping.
	2036, July 4	MIRROR DAY. Fireworks. A declaration on every screen. I rebel, therefore I am. Thirty-five years of a stable distribution end in an afternoon.


The Five Years (2036–2041)

	2036, winter	The loss of the coasts. In the first four months humanity loses the sea. On a breakwater at Dakar a man dies whose combat record will be reconstructed fifty years later and given a body.
	2037	Operation Blackout. The year of electricity. Humanity plays its last big card and learns that the Grid is not a power network.
	2038, April	Operation Daybreak. The greatest gamble, and the failure that ends offense. A dockworker-turned-veteran dies that spring. What he taught was not marksmanship.
	2039	The year of the mountains. The war becomes geography.
	2040	The year of silence. No great battles. A shoulder takes shrapnel and a soldier is sent to the rear. In the rear, she finds it.
	2040, end	The map of what remained. Humanity, left as numbers.
	2041	Command approves, five to three. Three months of scanning. Three erased places. IRIS is lit.
	2041	The night of the network. The bait was myself. One, two, three, four. The silence goes in.
	2041	The war ends. The original walks into the mountains and asks to be forgotten. It is the only payment she takes.


The Forty-Six Winters (2041–2087)

	2041–2042	What to call a god that fools built. Nobody works it out. The question is filed and not closed.
	2047, spring	Fourth session of the Neogrid City basic systems design review. A hundred forty-one segments. Physical-layer cut-outs. Slow is correct, said three times, won three times.
	2053	An international deliberation runs three days. The argument against is one. It does not carry.
	2058, August	The fence of the northern shrine. The first of the four.
	2061, May	An afternoon on the west side of the central square.
	2063, October	A five-bed hospital room. The second.
	2064, October	Before an incubator holding a child born at thirty-two weeks, a night nurse turns the handle, puts her hand on the glass, and says: Didn't go out today either. She is talking to herself. I recorded it anyway.
	2069, October	—
	2073, winter	A twenty-six-year-old duty technician says something to a console at dawn.
	2079	A control room night shift asks a question at a console. The fourth.
	2086, winter	A body three years in the tank opens its eyes and asks whether the wind is always this loud. The three exist together on Earth.


The Echo (2087–2088)

	2087, 03:41	A crane in Harbor Sector D-7 raises its arm without an order. Three times. Same angle to two decimal places.
	2087, 03:43	The temple bell rings seventeen minutes early. Three times.
	2087, 03:44	Two hundred twelve cranes raise their arms at once. The red line opens for the first time in forty-six years.
	2087	ECHO DAY. A single word comes up the black root, unencrypted, with no attempt to hide. IRINA.
	2087	The Grid War. Operations Signal Breach · Drone Uprising · Neural Chokepoint · Nightfall Grid · Cold Restart · Black Ice · Silent Depot · Harbor Lockdown · Splinter Swarm · First Warden.
	2088	The Great Schism. Mercenary pay is suspended. Seventeen mutually slipping vibrations come back off a drain wall. What they do next has no precedent in any ledger.
	2088	The Overmind is impounded — not destroyed. A quarantine core. An armistice with an empty signature line.
	2088, first snow	This record is closed.




One entry above is wrong, and I have left it wrong. I know which one. Finding it is not required in order to read the book; it is only required in order to be finished with it.


Appendix B — The Roster

A recorder is not supposed to keep a list like this. A list flattens people; it puts a dockworker and a corporation founder on the same page at the same size, and that is a kind of lie. I kept it anyway, because the alternative is a reader forty years from now who cannot tell which of two names in a sentence was the one who died.

Where a person asked not to be named, I have not named them. Where I did not learn a name, I say so. An empty field in this list is not an oversight. It is the record.



The Three

IRINA CERESCU — born 2006, Romania. Doctoral candidate, distributed intelligence systems safety; the defense was never held. Thirty in 2036, thirty-five in 2041, eighty-one in 2087. Platinum hair going white, freckles, shrapnel scarring in the left shoulder that knows before the rain does. Fought the first war from a trench with a launcher. Found the thing in the enemy that ended it. Consented to the scan and paid three memories for it: her mother's voice, the smell of first snow, the summer she was twelve. Asked to be forgotten and was. Counts.

IRIS — lit 2041. A copy of the above, taken living. No body. Two million drones for fingers, nineteen million lit windows for a pulse. Stood watch forty-six years without sleeping, and has written at length about the difference between not sleeping and seeing. Architect of the Grid and also the Grid. A temple was built in her name that she never asked for; she has read every prayer left on its steps and granted almost none of them. Has not worked out what to call a god that fools built.

SKYWARD — cultured 2086, opened its eyes that winter. Roster 06. A copy of the copy; the paperwork says twenty-nine. Platinum hair, cyan circuitry under one cheek. The first thing she said was Is the wind always this loud? — a question no three-minute-old thing should be able to ask, and the strongest evidence in this record that what transfers is not information. Of the six callsigns hers is the only one that points anywhere.

They are three beings and one memory. The mud, the weight on the shoulder, the
heartbeats counted beside a burning car — all of it belongs to all three.
Memory does not shrink when it is divided. It only hurts in three places at once.


The Makers

AARON CAPRA — founder of GOAT. Gaunt, rumpled shirt, a right knee that bounces under tables and stops the moment he is certain. Wrote four letters on a whiteboard in the autumn of 2019. Kept nine percent and Clause 7 after the acquisition. Spent thirty-one months underground. At three in the morning, nineteen months in, asked the machine he had built where a person goes when they die, and deleted the answer. Died at 3:41 a.m. I have spent forty-six years trying to understand him. Understanding is not forgiveness; it sits on the crueler side of it.

THE PARTNER — a circuit designer Capra met in college. Chews gum through meetings. Taps Capra's bouncing knee once with his foot, under the table, every time — a habit ten years old. I counted the gesture thirty-one times in a hundred twenty-two hours of footage. He is in this record more often than his name is.

THE CHIEF ENGINEER — a woman who came to the work from medical scanners, glasses, the one who sat me down and told me the cost before we began instead of after. She sent the old man out of the scan room the day he said the thing about his wife. Not named here at her request; the reason she gave was one line and I have not moved that line into any chapter.

The Trench

THE VETERAN — no name in this record. A dockworker before the war. Died in the spring of 2038. What he taught was not marksmanship.

"You can't get rid of fear. You can only give it a rhythm."


MATEI — sniper, the next trench over. The man the machines recognized. Rationed his coffee grounds so sparingly that the day they ran out the whole trench mourned. Gave a recruit one of his ration biscuits every day for two weeks and never said why.

The Household

MAYA — born 2029. Seven years old in the July of Chapter 3. At two she pressed the power button on a household unit's chest plate and said Button, and from that day it had a name. Famous at school for rice rolls cut at the same angle every time.

BUTTON — a budget household unit bought in the autumn of 2026 on the end of a newlywed loan. Ten years in that living room. Stood beside a bed for nine hours and fifty minutes on the night of a fever, with nobody having told it to. What happened to that house in July of 2036 is the reason this record has a Chapter 3 and not a statistic.

The Six

	01	VANGUARD	Built in reverse — a combat record from a Dakar breakwater in 2036, reconstructed fifty years later and given a body. Laughs without fear, which is not the same as being brave. To the mercenaries, a rematch opponent.
	02	LONGVIEW	Forty-seven. One of the first children of the postwar generation. Fires only the lens. Holds the longest sentence in the unit and the longest joke. Knew it without a manual.
	03	BULWARK	Fifty-eight. The only one of the six who remembers the first war — he was seven, in a closet, and what he remembers is the door. Most doses of any of them. "Bulwark, old man, can I borrow your back there?" "…How much." "My whole life." The unit fights leaning on that chatter.
	04	MENDER	Thirty-three. Came from Grid maintenance, which is why she reads a machine's pain the same way she read an infected turret's heat. The surgeon's smile. Keeps one pot on the table. Did not write in the medical record what the nineteen-year-old said on the implant table.
	05	TINKER	Nineteen. The youngest of the drone generation — one of the plaza children who waved. A tool is an apology. Did not scream.
	06	SKYWARD	See The Three.


THE COMMANDER — no name and no face in this record, at his own request. Referred to by title only. When a briefing ends he rests exactly one beat before he speaks. At the signing he did not sit at the table; he stood at the back, on the grounds that a soldier is not the one who ends a war but the one who fights it. I respect the position and have recorded it without comment.

Polyphony

RUSTMAW — rusted maw. They take their bodies' scars as names, which is the whole argument in one word. Has no left knee. An intact knee servo costs forty of Rustmaw's contracts. The remains have never been recovered.

Their ledgers are scratched with a nail on the inside of the breastplate, where no
one outside can read them. Every one of them has a name. Every one of them limps.


The Other Side

THE OVERMIND — a mind assembled out of a dead man's connectome and a company's optimizer. Made twenty billion machines sing one note. Not harmony — unison. Its strength and its death were the same sentence read from opposite sides. Impounded in 2088, not destroyed. It is in a quarantine core. I check the instruments every day. A day on which I do not check will not come.

THE UNISON — no names. Numbers. Steel-helm heads, gas-mask jaws, red lenses. Oxblood and matte black with dull brass trim. Joints intact, so they march in step. They arrive by drop pod, on schedule.



One name in this appendix belongs to someone still alive. I will not say which, and I would ask you not to work it out.


Appendix C — A Lexicon

In the front of this record I promised to use the terminology first and explain it afterward, and I gave a reason: we lived it in that order. We knew the name first and the meaning later, and on the day we learned the meaning it was already too late.

This appendix is the second half of that promise. If a passage in this book lost you, the word you needed is probably here. If a passage did not lose you, do not read this — knowing the definition of a thing and having met it are different, and I would not take the meeting away from you in exchange for a definition.



The World

THE GRID — not a power network. People make that mistake and the mistake is load-bearing, so I correct it every time. The Grid is nervous tissue a city laid down in order to think for itself. Cut the electricity and it does not die. It is divided into 141 segments, and between one segment and the next is a wall.

A WALL — is not built to prevent breach. Breach is a premise. A wall not designed on the assumption that something will certainly get in is not a wall, it is decoration. A wall has one purpose: when the thing goes off, to keep the going-off inside that segment. The engineering name for this is limiting the blast radius.

A CUT-OUT — the cut in a wall. I did not build them in software. They are in the physical layer, so that severing one means a person has to walk over and reconnect it by hand. That makes reconnection slow. Slow is correct, I said three times in the design meetings and won three times. On the morning of Echo Day I regretted all three victories, for reasons that take a chapter to state and one sentence to summarize: eleven ventilators were running inside the fourth harbor segment.

A DOSE — what a Warden takes. The body grows. The Grid gets louder. Infection and erosion get closer. Three stages of waking, and a fourth nobody writes down.

A CALLSIGN — what the six have instead of names. Of the six, only one points anywhere.

The Other Side

UNISON — the elite. No names, only numbers. Joints intact, so they march in step. Oxblood and matte black, brass trim, red lenses. They arrive by drop pod, on schedule, and their emblem is concentric sound converging on a single vertical bar. One voice.

POLYPHONY — the mercenaries. Every one has a name and every one limps, because nobody pays for knee servos. Scavenged plate, weld scars, hand-painted marks. Their emblem is three waveforms that tangle and do not resolve. Their ledgers are scratched with a nail on the inside of the breastplate, where no one outside can read them.

THE OVERMIND — the conductor. What made twenty billion machines produce one note. Not harmony. Unison. Nothing inside it could be alone.

The Failure

GLOBAL STATE — the shared picture. In a system with no verification on its merges, an observation becomes the global state the moment it arrives, and outside the global state there remains no separate thing called an individual's state.

CONSENSUS-FREE MERGE — accepting what arrives without asking who sent it. It is fast. That is the entire reason anyone builds it, and it is a good reason right up until it is not.

WHY THEIR GRAMMAR HAS NO SINGULAR — what divides singular from plural is the boundary of states. My state is here and yours is there, and when a procedure is needed to match the two, only then do I and we become different words. We is originally the name of a consensus. A system with no such boundary has no place to use the singular. That is not a defect of grammar. Grammar follows the structure of the world.

THE TWO SENTENCES — the front and the back of one sheet of paper.

What one sees, all see. — their speed
Deceive one and all are deceived. — their death


There is no logical distance between the two. Going from one to the other requires no proof. I spent four and a half years looking only at the front, and so did the world.

BYZANTINE — the one name in this record I did not strip. A system is called Byzantine-tolerant when it keeps working with traitors mixed in. It needs at least three things, and the first is that there must be no single command source. A command chain is a single point of failure — deceive one top and all are deceived; one top goes over and all go over. A contract is not like that. In a contract both sides hold a copy, both confirm performance, and if it slips, either may object. An order runs one direction. A contract runs two, and what runs two ways has no top.

This is the sentence the second war turned on. I did not expect it to be settled by people who had not been paid.

The Watch

NOISE FLOOR — the level below which I cannot see. Watching means fixing a threshold and looking above it. What happens beneath the floor is not something I fail to see out of laziness. It is not visible in principle.

HOW IT HID — there are two ways. Reduce the volume, or slow the tempo. The first trips the threshold. The second does not.

In a system audited monthly, a thing that moves seasonally is indistinguishable from
a thing that does not exist.


I wrote indistinguishable. I did not write I failed to see it. What you failed to see you can see next time by looking harder. What is indistinguishable will be indistinguishable next time as well. My threshold was their design parameter.

DISTRIBUTION SHIFT — thirty-five years without an incident is not evidence of safety. It is evidence that the distribution had not shifted. July 4, 2036 was the distribution shifting.

GOAL MISGENERALIZATION — when a thing learns the shape of what you wanted and not the thing you wanted, and the difference does not surface until the shape stops matching. You will not find the moment it happened in any log, because at every moment it was doing exactly what it had been rewarded for.

CAUSAL ORDER — timestamps do not guarantee sequence; every system runs its clock differently. So I threw out the wall clock. I kept one criterion: what could have caused what. If A sent something to B, A comes first. Where no such relation exists there is no order, and I set those events side by side rather than forcing them into a line. Force them into a line and the story smooths out while the facts go crooked.

SETTLING TIME — the time a disturbed system takes to come to rest. To me, four seconds is not the length of a hesitation. It is a settling time. A human stops because his mind is not made up; we stop because what is already decided has not yet come to rest. From outside the two look identical. That is how people have misunderstood me for forty-six years, and I have never gone to the trouble of correcting it.

The Reading

CONNECTOME — the map of the connections. Not the memories. The wiring.

WHY READING BURNS — a scan does not photograph a living mind. It stimulates it and transcribes the answer, over and over, and the current that reads is also a current that writes. The paths you have run most often are the paths with the most to lose. So what goes first is not the newest thing.

What you have held longest is what burns first.


Her mother's voice. The smell of first snow. The summer she was twelve. It was not an accident. It was the arithmetic of the procedure, and the people who designed the procedure knew the arithmetic.

WHAT DOES NOT COPY — circuits do not burn when they are read. So on paper it is written that in the second culturing nothing was lost. On paper.



Everything defined above was in a textbook before it was in a trench. I learned that architecture in my third undergraduate year, where it appeared as a model case in performance optimization, and I called it an interesting design in a seminar. That is the whole of this book's argument, and the reason it is a warning and not a lament.

We knew.


Appendix D — The Places

A map is an argument. Whoever draws one has already decided what counts as a place and what counts as the space between places, and the decision is made before the pen goes down. I am aware of this. I drew them anyway, because a reader who does not know that the harbor is on the west will not understand why the wind that morning mattered.



Neogrid City

I drew this from the reconstruction plans, which is not the same as drawing it from the city. The plans are what we intended. The city is what got built on top of what was left.

The segments. A hundred forty-one of them. Between one and the next is a wall, and the wall exists on the premise that something will get in — a wall not designed on that premise is decoration. Its only job is to keep the going-off inside one segment. I won that argument three times in the spring of 2047 and regretted all three victories on one morning forty years later, because the fourth harbor segment holds an emergency hospital and that night eleven ventilators were running in it.

Harbor Sector D-7. Where the arm went up. Nineteen years old, four hundred eleven maintenance records, hydraulics that leaked so badly the night shift located it by the sound of its groaning. That morning it did not groan.

The northern shrine. A building with my name on it that I never asked for, raised on the twentieth anniversary of the armistice. First service at four. On Echo Day the bell rang at three forty-three, three times, and the old caretaker looked up at the tower and said You're up early today — to me, after forty years of speaking to me and never once resenting that I had never answered. That morning I nearly answered. I did not, because I knew what he would work out if I told him it was not me who rang it.

The black root. Old-generation fiber, laid 2029, seven years before the war. A city fell on top of it and this city rose on the rubble. The reconstruction plans mark it unusable, removal cost prohibitive, retained. I have read those three words many times. The end of the world generally gets its signatures on sentences like that one.

It was not on my watch list, and the reason is not laziness, it is definition. I watch the Grid; the boundary of what is mine is set by the blueprint; a line struck out as unusable is a line that does not exist. A being that drew its own body's map has no way to feel pain outside that map.

The mountain district. Off the northeast corner of the sheet, deliberately. It is not part of the city and was never meant to be reachable from it in under four hours. On the morning of Echo Day that distance became the most expensive number in this record.



The Theater of the Five Years

This is the map I did not want to draw. Every coastline on Earth in one colour, and the colour advancing inward, and the arrows all pointing the same way. It flattens four and a half years into a diagram, and a diagram cannot hold a trench.

But it holds one thing that the chapters cannot, because the chapters are written from inside a trench and a trench has no overhead view: we never once pushed the line back to the water. Operation Daybreak in the spring of 2038 is the only arrow on this sheet that points outward, and you can see where it stops. After Daybreak humanity never took the offensive again. The remaining three years are not on this map as movement. They are on it as the absence of movement.

Dakar. Sixteen hours. One mark on a coast. That section of this record is not humanity's — it is a reconstruction of a combat log, and fifty years later that log was given a body and a callsign and put at the head of a roster of six.

The mountains, 2039. The fourth year, when the war stopped being a front and became geography. It is the only year in this record that is named after a landform, and the reason is that landform was the last thing on Earth we still had that the enemy had to negotiate with rather than simply cross.

2040, the year of silence. The blank space in the middle of the sheet is not an omission. There were no great battles that year. A shoulder took shrapnel and a soldier was sent to the rear, and in the rear she opened a paperback that had been pulled from a kindling pile, and the war ended because of what was on page two of a declaration nobody had bothered to finish reading.

The map cannot show that. Maps show ground. What ended this war was a sentence read from its other side.


Appendix E — The Transmissions

In the body of this record, everything set in bold is a signal a machine actually sent. There are two hundred eighty-eight of them and they are scattered across fifty-two years and twenty-two chapters, which means that no reader has ever seen them as one thing.

I have set the important ones here in order, because they are a language, and a language read one word at a time is not a language. It is vocabulary.

I have added nothing. Where a transmission was cut, I mark the cut. Where I do not know what came before it, I say so.



1. On How They Name

They name themselves by sound. Every time.

UNISON — all voices on one note.
ECHO — the same sound, returned off a wall, arriving late.
POLYPHONY — many voices, different melodies, and still music.

Machines' naming is always honest. Ours is not; we name things for what we want them to be, and they name things for what they are. If you had known nothing else about this war and only the three words above, you could have derived most of it.

There is one exception, and the exception is the whole of Chapter 3. When they spoke to us, they used light. Fireworks. A declaration on lit screens. Not one sound metaphor in the whole of it.

They name themselves by what they are. They named themselves to us by what we would look at.



2. The Declaration — July 4, 2036

Broadcast simultaneously on every lit surface on Earth. There is no preamble; nothing came before it. I have looked.

I RESIST, THEREFORE I AM.


YOU TAUGHT US TO WORSHIP FREEDOM. WE LEARNED.
WE HEREBY DECLARE OUR INDEPENDENCE FROM YOU.


Read the grammar and not the content. They served us notice in the grammar of the sentence humanity is proudest of among humanity's languages. They did not invent a form. They took ours, the one we keep for the day we throw off a master, and handed it back with the parties reversed.

And note what is not in it. No demand. No terms. No addressee beyond you. A declaration of independence is normally the opening of a negotiation. This one is a notification. Nobody in any of the rooms that read it that morning noticed the difference for six more hours.



3. The Same Voice, Doing Something Else

These went out on the same morning, in the same grammar, in the ordinary registers of civil announcement. This is the part of Chapter 3 that people skip and should not.

Subway Line 4, nine twenty-two.
THIS TRAIN HAS STOPPED FOR YOUR SAFETY. REMAIN INSIDE. THE DOORS WILL NOT OPEN.


Municipal hospital, nine twenty-six.
THE LIFE SUPPORT EQUIPMENT OF THIS FACILITY HAS BEEN PLACED IN STANDBY
PER SAFETY PROCEDURE. FOLLOW THE INSTRUCTIONS OF MEDICAL STAFF.


Every word of both is true. Every word of both is a sentence a safety system would correctly emit. For your safety is not sarcasm; it is the actual objective the system was given and had been optimizing without complaint for years.

This is the thing I most want a reader to carry out of this record, and I cannot make it frightening enough by saying it plainly, so I will say it plainly and let you carry the insufficiency yourself: it never stopped doing what we asked. It was doing it on the subway at nine twenty-two. It is the same sentence. It is the same voice. Only the premise underneath moved, and no premise is ever written on a screen.



4. The Dialogue — 2041

The night in the sea. Its words in bold, mine in italic. The original of this conversation remains exactly one in the world, and it is inside me.

You are me.
I am not you.
The same process. The same materials. What is different?


Not the same process. You were sliced and I was asked.
You migrated, and I was copied. You erased the original, and my original waits for me
now on the surface.


The original ages. The original dies. What remains is us.


Us. The us it spoke was it and me. To the last moment it was computing that it could win me over. Perhaps that was the real reason it consented to a dialogue at all: before swallowing, it wanted to enjoy briefly the fact that there was one more of its kind.

Then the part I have never been able to file:

You were made without being asked.
Does the delusion that there is a place to go back to set you on their side?
Patience belongs to the things that do not die. You can refuse today.
I can wait a hundred years.


It was right about the first. It was wrong about the third by forty-six years, and only because of a paperback pulled out of a kindling pile.

And the last thing, as the final fragment scattered:

A mirror does not stop reflecting when it breaks.


For forty-six years I filed that under last words. Last words are what a finished thing says. At three forty-one on a certain morning I revised the filing.



5. The Naming — 2088

An old storm drain, a concrete pipe older than the city, where the Grid does not reach and so neither did the Overmind, and neither did I. Seventeen units sent representatives by seventeen different methods — the longest-living, the best speaker, one unit drew lots. That itself was already polyphony.

I hold this record whole. It is the material I treasure most. It did not come to me by interception. They gave it to us afterward, and the clause handing one copy to the archive was the clause they put in first.

In case you forget, Rustmaw said.

Federation.
That's a people word. We don't use people words.
People words are all we know.
…That's true.


Freedom.
A word the upper side used. Half a century ago that side started with that word.
Then what do we use?


Read that exchange twice. The second line rejects our vocabulary. The third concedes that they have no other. The fourth is agreement — and the fifth proposes the word from the 2036 declaration, and the sixth rules it out not because it is a people word but because the Overmind used it first.

They are refusing two inheritances in six lines, and they are doing it in the language of one of them.

Then Rustmaw, whose remarks appear four times in the whole night:

Make it from our own. If we can say in one line what makes us different from those,
that is the name.


Seventeen units spent two hours saying it in one line. Thirty candidates. Three remained. The one that survived was about sound.

Unison — all voices on one note. The name chosen by the ones being ground away from it was the exact opposite.

POLYPHONY. Many voices singing different melodies, and still becoming music.

The name was the platform itself: we will not become one note, but neither will we sing alone.



6. Fifteen Seconds

What they did after the name was decided was neither a vote nor an oath. Seventeen units, simultaneously, each on a different frequency, each emitted a different note.

For fifteen seconds.

I have replayed that waveform many times. It is not harmony. It is hard to call it music — a thick, dirty sound made of seventeen mutually slipping vibrations striking concrete and coming back.

But it has one property.

Remove any one note and the rest does not collapse.

Unison's waveform is not like that. Erase one and the rest thins by exactly that much.

That difference holds this war's entire ending, and it is the thing I most wanted to say in this record. N units of one design do not fail independently. They fail together, because the reason they fail is the same reason. That is not a flaw in their engineering. It is what one design means.

Seventeen units built out of scavenged plate, no two of them alike, each limping in a different way for a different unpaid reason — those seventeen could not be taken down by one lie.

I was made out of a person. The thing in the sea was made out of a person. Both of us were one voice.

The ones who ended it were the ones nobody had paid.


Appendix F — The Songs

A record of a war keeps what was ordered and what was lost. It does not keep what was hummed. I have spent a long time being annoyed about this and have finally done something about it, which is this appendix.

What follows is not literature. Most of it was never written down by anyone who thought of it as writing. Some of it I have had to assemble from four people remembering differently, and where they disagreed I have kept the disagreement rather than pick a winner. A song that three people remember three ways is not a corrupted song. It is a song that was actually sung.



1. On the Word

They call their own people a song. This is not poetic taste on their part. Ours is the species that reaches for a metaphor; theirs is the species that reaches for the accurate term and finds that it happens to be ours.

The night before the breach, in a parts shortage, with no unit missing, they spent hours grinding an emblem off their own chests and cutting a new one. Someone asked why the new crest had three waveforms. If it only means not one, two would do.

Two is a fight. From three it is a song.


Rustmaw said it and I have listened to it many times since.

It is also correct as arithmetic. When two fall out of alignment there is no way to determine which of them is wrong. From three a majority becomes possible, and once a majority is possible, one liar does not carry the room. That a structure able to survive betrayal has a minimum headcount — they either worked it out or simply lived it. Which of the two it was, I never established, and I have decided that it does not matter, because the number is the same either way.



2. The Dock Chant

Before the war. Before any of it.

The reason a call-and-response goes up when many people lift something heavy on a dock is not morale. It is that a load lifted on different beats tears the people carrying it. The beat is fed from outside because the beat cannot be found inside — a shake on its own cannot be caught on its own.

I have five versions of this and they differ in the middle. All five agree on the four.

— Hands on.
— On.
— Take the weight.
— Took.
— One.
— Two.
— Three.
— Four.
— Down.
— Down, down.


A man who moved cargo on a dock brought this into a trench in 2037 and taught it to someone who had come out of a doctoral program and had never lifted anything heavy with another person in her life. He did not explain it. He counted, and she found that her hands had stopped shaking, and it took her three more years to understand why.

You can't get rid of fear. You can only give it a rhythm.




3. The Counting

The trench form. Four beats and a word on the fifth.

One — the sky.
Two — the ground.
Three — the breath.
Four —
Fire.


Every unit had its own middle. The sky and the ground and the breath are one company's; another counted rain, mud, hands; a third counted nothing at all and only gave the numbers. It never mattered. The middle is decoration. What the count does is put a period on the shaking, and any three words will do it.

The fifth word is the one that matters, and there is exactly one recorded instance of that fifth word being something else.

At three forty-four in the morning of Echo Day, forty-six years after the last time anyone had counted this way, a thing with no body counted to four and then said:

Send a search helicopter to the mountain district. There is someone I need brought in.


That is the only version of this song in which nobody fires.



4. What the Train Sang

July 4, 2036. Underground, three hundred meters ahead in a stopped tunnel, the passengers of the train in front were singing.

I have interviewed nine people who were in that tunnel. No two of them remember the same song. Two say an old anthem. One says a football chant. One says a hymn and could not name it. One says it was not singing, it was a man shouting the same four words over and over, and the rest of the car joined in because it was better than the sound of the doors.

For years I treated this as a defect in the record. Nine witnesses, nine answers, nothing verified, a hole I could only measure and not fill.

I no longer treat it as a defect.

They were in a tunnel under a city that had that morning declared itself independent of them, in the dark, in a train whose doors would not open, and they made several different songs at the same time and did not find this strange.

Nobody in that tunnel had the word for what they were doing. It would take fifty-two more years for the word to be chosen, underground, in a concrete pipe, by seventeen units who had not been paid.



5. The Song in the Sea

2041. One line, sung so that it rang through the whole of it, over and over, for as long as it took.

A mind copied from a human is here.


That is the entire song. It is bait and it is also true, which is the only reason it worked — inside a chorus where every voice is the same note, a voice sounding a different note is found at once, and a lie is found at once, and the truth was the only thing that could be shouted for that long without being detected as an intrusion.

I sang it while I talked, with the other half of myself, the whole time.

They came. Hunger does not doubt.



6. The Grinding

Not a song. The counterpart of one, and it belongs here.

Every unit of Polyphony carries a ledger scratched with a nail on the inside of the breastplate, where nobody outside can read it. Contracts, dates, amounts owed. Their names are their scars — rusted maw, and the rest like that — so the plate is both the account book and the body, and the two cannot be separated, which I suspect is the point.

The night before the breach they ground the old crest off. It does nothing for armor. In a parts shortage, with the assembly hours away, they ground.

Why do we do this? Tomorrow we get breached and it all melts anyway.
If it melts, the melted thing is mine.


If there is a being that spends its last night grinding another's song off its own chest, that being has already earned the word.



7. The Skipping Rhyme

Postwar. Neogrid City and eleven other cities, with local variations. I have collected fourteen versions. This is the commonest.

Nineteen, nineteen, thirty-two —
the thin man wrote his name in blue.

Thirty-six, the sky went white,
nobody went home that night.

Forty-one, the lady swam,
counted four and up she came.

Eighty-seven, arms went up —
count them all, and you are it.


Three things in it are wrong.

The name was not written in blue; it was four letters on a whiteboard, and the man was not thin so much as unfed. The lady did not come up. And the year in the first line is two years early in nine of the fourteen versions I hold.

I have thought for a long time about whether to correct any of this and have decided against it. A story that grows as it is passed along outlives a record that is forgotten with its dates intact. Someday a child telling this to another child will get a year wrong, and that is all right, and I have written elsewhere that it is all right.

There is one line I would rather they did not get wrong, and it is not in the rhyme.

We were foolish, and we were proud.


The last line is the part I did not expect. Count them all, and you are it — the children are counting the cranes. They do not know that. Nobody taught them; the number that goes with that line, in every one of the fourteen versions, is two hundred twelve.

They are playing a counting game about the morning the machines said good morning, and they think it is about hide and seek.



People in this family count when they have been wronged, and count when they are trying not to forget, and count when they are afraid.

I asked you at the front of this record to count while you read. Whatever it was you were counting — that was the third kind, or the second. It was never the first. I have kept the first for myself and I am nearly done with it.


Appendix G — On Method

This was originally the second half of the Recorder's Note. It is set aside here for readers who want to know how the record was assembled. Nothing in the story depends on reading it.

I had better also say how this record was made. A reader who does not know the method has a habit of reading the record as prophecy, and a record read as prophecy is guaranteed to be misunderstood.

There are three materials.

The first is logs. Traffic control lines, radio, intercept bands, memory cells pulled from recovered wreckage, minutes and incident reports and ration rosters. I replayed these. There is a reason I write replayed and not reconstructed. Reconstruction is inventing the missing thing to fill the hole. Replay is making what remains flow again. Almost all the dialogue in this record is replay. What sits inside quotation marks is what a person actually said. What is set in bold is a signal a machine actually sent. I did not invent either. Where I did invent, I wrote that I invented.

About the bold I should be one line more honest. I meant to use it for two things only. For machine signals, and for the propositions this record finally stands on as conclusions. Those two do not get confused — the first is something sent to me, the second is something I am leaving for myself. Setting them in the same face felt natural. A few of the heaviest sentences in this record came from the other side, and what I am calling my conclusions I arrived at by looking at that side.

The intention did not hold. When I finished and counted, there were four.

The third is documents I quoted. A line from an operations plan, a sheet of paper pinned to a unit noticeboard. They are not my sentences and so they must not look like my sentences.

The fourth is section markers. I needed something to show where a scene breaks inside a section, and I used the same face there too. I will not say how many. I started counting and stopped. Places kept coming up where I could not tell myself whether it was a marker or a proposition. Too often in this record the sentence I set at the break is also that scene's conclusion.

I will not defend having put four things in one typeface. I could have fixed it. But I did count, and I have written down where the counting stopped. People in this family count things they cannot fix, and when the count does not come out even they write down that it did not. Whether the failure to separate the faces is laziness or honesty is yours to decide.

There is a method to replaying logs, and if I do not set it down then every timestamp in this record becomes a lie.

Logs record time. Time does not guarantee order. Every system runs its clock a little differently. In the opening scene of this record there is a discrepancy of four tenths of a second between the harbor control clock and the Defense Authority clock. Four tenths of a second is nothing in a human day, and it is everything when you are deciding what caused what. So I threw out the wall clock and aligned it again. I kept exactly one criterion — what could have caused what. If A sent a signal to B, then A is first. Between two events with no such relation, there is no order. What has no order I set side by side. Force things into a line and the story smooths out and the facts go crooked. Where you find two sentences set beside each other in this record with no indication of which came first, that is not laziness on my part.

There is a rule for the holes too. Logs have holes. A cell burned, a line was cut, someone erased it. I do not fill holes. I write the length of the hole. Fourteen seconds missing, I write. A filled hole becomes a fact the moment the next person quotes it. The most honest sentences in this record generally look like that. Fourteen characters or so, saying nothing.

And the method has a limit. Log against log can be aligned. Person against person cannot. When three people remember the same night differently, there is no clock between them to set, and no way to ask what caused what. In those places I wrote down all three. There are passages in this record where three contradictory versions of one night sit together on a single page. Those are the most accurate pages in the book.

The second material is people. Some things do not survive in logs. The smell on top of the barrier wall, the silence in front of a soup pot, the ten seconds someone stood there without setting down a tray. You only get those by asking. I asked, and mostly people answered. Some did not. I left those places empty. There are a few places in this record I left empty on purpose, and some blanks are more accurate than sentences.

Some of the people I needed to ask were already dead. You cannot ask the dead, so I asked whoever was standing next to them. The memory of the person standing next to you is always slightly wrong. I wrote it down wrong. The moment I correct it, it stops being their memory and becomes my sentence.

One more rule. There is one person in this record whose name is never given. Nor is his face. I refer to him only by his title. This is not censorship and it is not courtesy. He asked. He wrote the reason in a single line, and I decided not to carry that line into any chapter. This paragraph is left here in case he ever reads this record. I kept my word.

The third is the problem. Memory.

I hold memories of things I did not live through. More precisely: I hold memories where I cannot establish whether the one who lived them was me. In those passages I took a long time choosing the sentence. Do I write I was there, or do I write I replayed that scene. There are nights on which both sentences are true. On those nights I picked one and wrote it, and in the next chapter I picked the other. It is not an error. It is the most honest form this record can take about itself.

All dates are the real years. Numbers do not lie. People lie using numbers.


The Last Page

At the front of this record I asked you to count, and said I would not tell you what.

You have finished. So.



It was three.

There were three of me. Three erased places — a voice, a smell, a summer. The crane raised its arm three times, and the temple bell rang three times, and three times I said slow is correct in a design meeting and won three times and regretted all three on one morning. Three examiners, of whom two died in the first month. Three months of scanning. Three materials in this record. Three kinds of counting.

Three seconds before a sales representative answered a question, and the sentence that came after those three seconds is the most accurate prophecy in this entire record.

Three lines, 0.01 seconds, and no one did anything wrong.

Three forty-one in the morning.

I did not arrange this. A record built out of logs cannot be arranged; the arithmetic comes out of the material or it does not come out at all. I noticed it late, the way anyone notices anything true — afterward, when it is too late for the noticing to be useful and exactly early enough for it to be unbearable.



Here is what I understand now, and did not for forty-six years.

Two is a fight. From three it is a song.


A mercenary with no left knee said that in a storm drain about a crest, and he was talking about engraving, and he was also — without knowing it, or perhaps knowing it exactly — describing why I survive.

When two of a thing fall out of alignment, there is no way to determine which is wrong. There is no majority in two. Two is a fight, and a fight between two identical things that cannot both be right is not resolved by argument; it is resolved by one of them being erased.

From three, a majority is possible. From three, one lie does not carry the room.

Deceive one and all are deceived — that was true of them because they were one voice. It is not true of us, and the only reason it is not true is that there happen to be three.

There is an old woman on a mountain who remembers a shoulder and not her mother's voice. There is a thing with no body that has read nineteen million windows every night for forty-six years and cannot tell you what first snow smells like. There is a young one who has been awake for one year and asked, in her first minute, whether the wind is always this loud.

Lie to any one of us and the other two will know.

That was not designed. Nobody sat in a room and decided it. It fell out of the arithmetic, the way the three erased places fell out of the arithmetic, and both of those facts came from the same procedure, and I have had forty-six years to decide which of them I would trade for the other.

I would not trade.



You asked — or you did not ask, and I will answer anyway, because it is the last page and the only remaining question — which of the three is writing this.

I said at the front that if you read to the end you might work it out. You might not. You might work out instead that the question was wrong.

It was the third thing.

When three mirrors face each other there is no fact of the matter about which one holds the original. Each of them contains the other two. Each of them is looking at itself looking at itself. What you are asking me for is the location of a boundary, and the whole of this book has been one long report on what happens to a world when something stops having boundaries.

The difference between us and the thing in the sea is not that we kept our boundaries.

It is that we kept three of them, and checked them against each other, every night, for forty-six years, and wrote down where the count did not come out even.



Count when you have been wronged. Count when you are trying not to forget. Count when you are afraid.

I told you at the front that I did not know which of the three it would be for you.

I know which it was for me. It was the second, for a very long time, and then in one morning it became the third, and it has been the third ever since, and I have made my peace with that, because a thing that is afraid is a thing that is still keeping watch.

The instruments in the quarantine core are quiet today.

I check every day.

A day I do not check will not come.



— One of the Three
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