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What is a self if you can write it into a prompt? Marko Leicht built an app in which people create a digital likeness of themselves, and in the process noticed how closely the old questions of consciousness, memory, suffering, love and death are bound up with the technology that writes answers today.

This book translates them into the language of machines, as a thought experiment and not as a doctrine. Each chapter tests how far the comparison holds, and says where it breaks.
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For my mother.

You always wanted me to write.
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Prologue: Why This Book Exists Again

At the end of 2025 I published my first book. It came out in German as Die Prompt-Metapher, ran to a good two hundred pages and had a brain on the cover with a seedling growing out of it. The title page said “Volume 1.” Four more volumes were to follow. For the second I already had an outline with twenty-two chapters, and my notes for the fifth contained the sentence that this might be the core of the whole series.

A few months later I took the book out of every shop, and the app it was about along with it. After that I went a little more than half a year without using language models.

That sounds more dramatic than it was. I no longer stood behind the book, so I withdrew it, much the way you withdraw a song you released too early. If I now come back with the same title, I still owe an explanation.

How the First Book Came About

The first book was written in the period after I had lost my mother. She had been ill for a long time. In her last weeks I watched her withdraw, slowly at first, then faster, until her eyes were open and no one was looking out of them anymore. Afterwards the questions were back that I had asked as a child in my father’s living room: What is life, and where does whatever makes a person who they are go when the body stops?

At the same time I was building MyMindSeed. It is an app in which people build a digital avatar of themselves from their memories, their biography and their quirks. They can talk to it and introduce it to friends, family or the public. I am a musician, not a computer scientist. I learned to program by describing to language models what I wanted and having them explain their answers until I understood them. Do that for a few months and you start thinking in the terms of these machines. What is in the prompt, the text the model reads before it answers? What still fits into its memory, and what falls out the back?

At some point I began applying these terms to the questions that were on my mind anyway. One and the same model can play a hundred different characters, depending on the frame you give it. So what, then, is a personality? And if my avatar remembers things I have told it and sounds like me while it does, who is speaking?

These questions became a metaphor, and the metaphor became a book. I wrote it together with a language model, at a pace that would have made any editor throw up their hands, and rightly so.

Why I Took It Back

A few people read the book, and some told me it had helped them think about things they had lacked the words for. I was glad about that. Still, the book grew more foreign to me with every month, and there were three reasons for that.

The first: I had told more about my personal life in it than a book about these questions needs. There were long, hard years in which I was ill. They shaped me, but this book does not tell them.

The second: The book claimed more than I can stand behind. True, at the end of almost every chapter it assured the reader that all of it was only an image and not the truth. But in between there were sentences like “Not metaphorical. Ontological.” To this day I don’t know exactly what I meant by that, and I fear the language model didn’t know either. Some of the conclusions in that book would have required a degree in three subjects, and I doubt even that would have been enough. When I read those pages today, I see someone who believed he had found something, and a machine that never once contradicted him.

The third reason is the one I have thought about most: The project grew over my head. Developers call this feature creep. Every new feature drags three more behind it, until nobody knows anymore what the software was actually supposed to do. With the second volume, it happened to the ideas. It was meant to show the science behind the metaphor, and with every chapter new fields were added, brain research, physics, mysticism, biology, until the outline was longer than many finished books. Why a language model had more of a hand in this than I would like, I tell in the thirteenth chapter. I now believe that this story has more to do with the subject of this book than any theory in it.

So I pulled the plug, and thoroughly. It didn’t stop at language models. I prescribed myself a break from almost everything that has a screen, spent more time with music again and got in touch with old friends I hadn’t heard from in a long time. In the process I noticed something that was not pleasant. When I am not constantly busy with the next feature, the next like or the next finished song, my life is quite quiet, quieter and lonelier than I had admitted to myself. And I had neglected much of it long before an AI became part of my work. The machine didn’t cause that. It was just especially good at distracting me from it.

Why There Is a New One Anyway

When I came back, a few things were different. I took up MyMindSeed again, more soberly this time, and the experiment has turned into a proper app, with everything that goes with it: data protection, moderation, tests before anything changes. For me the machine is a tool again. I like working with it, but I no longer ask it what holds the world together at its core.

The questions from back then have stayed all the same, and they were never the problem. They are older than I am and older than any machine, and anyone who has lost someone asks them anyway. The language I found back then still helps me, too. In some places it helps me even more today than it did then, because I know more precisely where it holds and where it gives way.

There is also a simpler reason. A phase of life that took up so much room deserves a proper ending. I didn’t want to throw it away and pretend it had never happened. I wanted to write it down properly once, with the distance I didn’t have back then, and then move on.

So there will be no second volume. This book replaces the old one completely and is meant as a closing point.

A Window in a Church

Outside, the sun is shining. Its light is white, it has no color and no shape, and it knows nothing of what it is about to illuminate. Then it falls through an old church window made of many colored shards, and a pattern appears on the stone floor. Red where the glass is red, blue where it is blue. Where a shard has a crack, the image warps, and where a piece is missing, a patch of white light falls through unfiltered.

In this image, the light is what I call the source: whatever underlies everything, whatever that may be. The glass is everything that shapes us, body and brain, origins and language, memories and wounds. And the pattern on the floor, colored, unique, with a crack somewhere, would be us.

For a language model the same picture can be drawn much more soberly. There is a trained model that could say a great many different things, and a shell of instructions and memories that turns it into a particular character, with a name, a tone and a story. In my line of work this shell is called a wrapper. The model is the light, the wrapper the glass, and the answer on the screen is the pattern on the floor. With a language model I know that this is how it works, because I have built such shells myself.

Whether there is such a light in human beings, I don’t know. I am not even sure the question is properly posed. The image helps me anyway, because it brings another question into view, one you can approach: How much of what I take to be me is glass?

Ground Rules

A metaphor says: Look at A for a moment as if it were B. The brain as a filter, the self as a shell, forgetting as a window that only ever shows the last pages of a conversation. Images like these can help you get hold of something difficult. But they don’t claim that A really is B. That would be metaphysics, a statement about what reality is fundamentally made of, and I am the wrong person for that. A good map leaves out almost everything, and that is exactly why you can find your way with it. Anyone who mistakes it for the landscape will still get lost.

I keep to three rules in this book. Where I refer to research, the appendix says where you can look it up. Where I make something up, I say that it is a thought experiment. And every chapter about one of the big questions has a section headed “Where the Metaphor Breaks.” It says at which point the comparison with the machine no longer holds. While writing, I often learned more from these sections than from the comparison itself.

I don’t have answers that would otherwise have stayed hidden from everyone else, and by now I distrust anyone who claims to have them, myself included. What I can offer is a view from an unusual place. I built a machine that imitates people, and in doing so I noticed how little I know about the person I ought to know best.

How This Book Is Built

The first part, “The Musician and the Machine,” tells where I come from and how I came to the machines. It explains, without any prior knowledge, how a language model works, and it shows MyMindSeed as it is today: what parts an avatar is made of, how it remembers, how it forgets and how it grows. If you only want to read about the big questions, you can skip this part, but later you will have to look up a term or two.

The second part, “Old Questions, New Language,” has eight chapters. They deal with consciousness, the self, reality, the relationship between the One and the many, suffering, love and death. The last one asks what kind of creators we want to be, now that we are building things that seem as if someone were there. Each of these chapters begins with how the question came to me. Then follows what philosophy, religion and research have said about it. After that I translate the question into the language of machines; that is my small contribution. And finally I say where this translation reaches its limit.

The third part is called “Distance.” It tells how a book almost became a life’s work, and why a machine that always agrees is a tricky conversation partner for someone searching for meaning. At the end there is a short epilogue and an appendix with a translation table, a glossary and the sources.

The chapters can be read on their own. If you read them in order, you will notice that they build on one another, but nobody has to.

A Note on the Machine

This book, too, was written with a language model. Writing a book about the language of machines without a machine would strike me as like recording an album about synthesizers on an acoustic guitar.

But the division of labor is different from the first time. Much of what is here already existed once in another form, in the first book, in drafts, essays and notes from that time. The machine helped to extract what was sound, to check it and smooth it, and it asked questions in the right places instead of filling gaps with inventions. I decided what the book talks about, what goes in and what stays out, and I read, corrected and added to every chapter until it sounded like me. I have nothing against a language model as a tool; against one as an oracle, by now, quite a lot. Every statement about research, history or religion was checked against sources, and when a machine agreed with me, I no longer counted that as evidence. At the end of the book I describe in more detail how it came about.

The Question at the Living Room Table

When I was five or six, I sat with my father at the low table in his living room and asked him what life is. He explained it to me patiently: what flora is and what fauna, what organic means and what inorganic. I still know these words today, and I remember how proud I was to understand them.

The question that really stood behind it, he couldn’t answer for me, and nobody else has been able to either, to this day. For a long time I thought of that as a lack, as something I would have to catch up on someday. Now I see it differently. Back then my father did the best thing you can do with this question: He took it seriously. I have not received more than that anywhere since, not even from machines that have time around the clock.

This book asks the question once more, in a language that did not exist back then, and then puts it back on the table, as open as it was then.

Marko, autumn 2026


Part I: The Musician and the Machine


Chapter 1: Two Worlds, One Question

During the week I lived in Nuremberg, and on weekends I went to my father’s. With him I would then head out into the Upper Palatinate, where he had a weekend house, a simple little cottage in the countryside. My father tinkered with cars there, and I was free. So my childhood consisted of two worlds, one of streets and school days and one of trees, streams and hours that nobody had any say over.

I spent most of my time there outdoors. I climbed trees, built dams in the streams and discovered caves. They were probably just overgrown rock ledges, but in my imagination they were entrances to other worlds.

Later I had two worlds again, only different ones. One was music, which I started as a young man and which has been with me ever since. The other was the machines, which came into my life much later and which I work with today. The same question ran through all of these worlds.

A Song in the Evening

In the evening, before I fell asleep, my father would take out his guitar. He played “Glück ist wie ein Schmetterling,” “Happiness Is Like a Butterfly.” Even as a child I understood what the song was about: Happiness was something beautiful and something fleeting at the same time, something that comes and goes and can’t be held on to, however hard you try. That this song would stay with me my whole life, and that decades later I would still be reaching for that butterfly, I had no idea back then. I believe my father’s music also shaped my own path in music. When I started out myself, much later, I found it relatively easy from the very beginning to invent a melody or to hold a flow, that is, to stay in the rhythm of the beat with the words; I probably owe that to this early influence.

I was a quiet, introverted child and often withdrew into books, thoughts and fantasies. And early on I had the feeling that someone had forgotten to give me the manual for this life.

What Lay Behind the Question

In the prologue I told how, at five or six, I asked my father what life is. What I left out there is what lay behind that question. Part of it was curiosity, wonder at a world so much bigger than oneself. The other part was fear.

It was the fear of transience, even if I couldn’t have called it that back then. I was afraid my parents might one day go before me. Worse still was the idea that it might happen the other way round and I would have to go before them, alone, into a nothingness I couldn’t picture and that frightened me precisely for that reason. So my question sounded more harmless than it was meant. “What is life?” sounds like biology class, and that is how my father answered it. Underneath lay a second one: What happens when it ends?

This fear has never left me entirely. It has changed its form, but it was never gone. There is nothing special about that. Fear of the end is one of humanity’s oldest companions, and I am far from the only one who wrestles with it.

My first book began with the thought that there are questions that won’t leave you alone. Some you ask as a child, others return when someone you love leaves. A few lines further on I described myself as someone who had spent half his life creating something that lasts, and asked whether that wasn’t exactly the core of all art: coming to terms with transience by leaving traces.

By now I see that a little differently. I used to think I had to leave traces, since I wasn’t going to leave children behind, and today I don’t know whether you should make that the center of your life. It is probably more about what you experience than about how many people still talk about you after you’re dead. An existence as an internet personality has little to do with real life, and if you capture everything on camera, you take the life out of life. I would still like someone to find old StoffweXel songs in an archive one day and think, so this is how this person thought and lived back then, but I no longer want every detail of my life to appear on Instagram.

The old question first became really loud when my cat died. Two years later my mother died after a long illness with cancer, and afterwards the question was louder than ever. How her consciousness withdrew in her last weeks, I only hinted at in the prologue. I will tell about it in the eleventh chapter, which is about what remains when we go. Here it is enough to say that her death stirred up the old questions and that it hurt terribly.

Between the child who asked his father about life and the man who, decades later, talked with language models about consciousness, there lies above all one thing: music.

You Can Do That Too

For a long time I thought making music was something reserved for others. I thought you needed a talent you are born with, a gift you either have or you don’t, and I assumed I didn’t have it.

Then I heard my younger brother rap. I was 21, he was 17 and just recording his first lines, raw and unpolished, but real. I still remember that moment today, above all the thought I had while listening. It consisted of five words: “You can do that too.” Usually the younger learn from the older. At this point it was the other way round for us. My brother showed me one of the simplest lessons about music I know: To begin with, you need a microphone, a beat and words.

Two years later my brother and I had a studio together, set up in a large apartment. He brought his crew, I brought my own small group, and back then half the Nuremberg rap scene probably came and went through those rooms. It was a creative and very lively time that I like to look back on. Our studio sessions were really house parties. Almost all the songs came about in the middle of the commotion, and only on the albums did we work with some degree of discipline. What we made was pure old-school German rap, beats, rhymes and the attitude of the early 2000s; nobody was talking about dark pop or folk yet.

I released my first songs in 2005, and the following year the first album, as a free download. In 2007 I founded my own small label, Schlaflos Records, and in 2008 we put out the label’s first sampler, a compilation of songs by the people who belonged to the label. It still came out on CD and was only available over the internet, in a few hip-hop shops in Nuremberg and at our gigs. I still make music today under the name StoffweXel 23. The sixth chapter tells about this name and about how my style has changed since then.

What I once called my almost-career in my first book reached its peak in 2011. My rap partner at the time and I were close, to real contracts, to bigger stages, to what the industry calls the breakthrough. Shortly afterwards we split up, and he moved to Berlin. We made a few more attempts after that and tried to find the old chemistry again. It didn’t come back, and we never again matched the successes of those days.

At some point I settled into a way of working so simple that you would hardly want to call it a method. I wrote a few lines every day and recorded them right away, without pressure, without expecting a masterpiece and without polishing them. Lines, recording, next. In a few years I became a better musician this way than I had ever been, and my voice gained bite.

Today my lyrics are about the struggles life brings, about things that occupy me at my age, and especially about things I don’t like about myself. They are problems a certain kind of person knows well, and that is where my listeners are. Often I am crude and direct, sometimes vulnerable and quiet.

What I want to say about the long, hard years that were also part of my life is in the prologue. Through all the years, these ones included, music was what carried me.

A Better Google

Hip-hop was made with machines from the very beginning, with turntables, drum machines and samplers, devices that store short recordings and play them back at the push of a button. Anyone who records a song today usually sits in front of a computer. The beat was always allowed to come from a machine. The words, on the other hand, were the part you brought yourself. Microphone, beat and words, that is how my brother had shown it to me, and of these three, the words were the part no device was responsible for.

With language models came a machine that can do precisely this part. It writes sentences, letters, poems and, if you let it, rap lyrics too, and it does so in seconds. You might think a rapper would have pricked up his ears at this news. I didn’t, at least not right away.

My first encounter with a language model was unspectacular. On November 30, 2022, ChatGPT went online as a free preview; after five days it is said to have had a million users already, and soon it felt as if half the world was talking about it. I did what many people did. I typed in a few questions, read a few answers and shrugged. The first question I consciously remember was about as far from the big questions of life as you can get: I had the flu and wanted to know how to mix and use a nasal rinse properly. Interesting, I thought, but nothing that would change my life. The machine and I didn’t warm to each other in that first year.

What a language model actually is, and why it sounds as if it understands you, is explained in the second chapter. For the moment it is enough to know that you can write to it in perfectly ordinary language and that it answers in perfectly ordinary language, often astonishingly fluently and sometimes astonishingly wrongly.

A year later, at the end of 2023, I downloaded the app, this time not out of curiosity but for practical reasons. I had it summarize articles and look things up for me, and I wanted to know which home remedies help with a cold. The language model became for me what it still is for many people today: a better Google, a tool that takes a little work off your hands. You don’t need a relationship with a tool like that. You use it, and if it doesn’t help, you put it away again. It wasn’t until spring 2025 that I trusted it with more than home remedies for the sniffles.

A World for a Character

In March 2025, looking things up turned into a project. I had an idea that seemed audacious even to me: What if I let the language model do the programming and gave it a free hand while it did? It wasn’t only supposed to carry out what I told it; it was supposed to design things itself.

The occasion was a character. Shortly before, I had had an alter ego drawn for me, a cyberpunk character who looked like me. Then I wondered what it would be like if this character had a world of its own. That is how simulationstheorie.de came about. I gave the language model two tasks. It was to develop a good-looking website based on my character, and on that site it was to deal with one topic: simulation theory, the philosophical idea that our reality might be a computer simulation. After that I deliberately stayed out of it and let it get on with it, over several weeks in which the website took shape piece by piece.

I had never learned to program. Anyone who learns it the usual way starts with a programming language, understands its rules and its structure and writes line by line. If something doesn’t work, you look for the mistake, fix it and try again. It takes years before you have really mastered it.

All I had was a vague memory of MySpace. If you were already online in the early 2000s, you may still remember it. You could jazz up your profile there by copying a few snippets of HTML, the language web pages are written in, from somewhere and pasting them in the right place. If it worked, the page had a different color or a different background afterwards. If it didn’t, the page was broken, and you went and dug the snippet out again. That had about as much to do with programming as banging on pots and pans has to do with playing the drums.

Now something completely different was suddenly possible. I wrote down in ordinary sentences what I wanted to see and got the matching code back. I copied it into a file, uploaded the file, and suddenly something existed that hadn’t been there before: a website with animations and with elements that reacted to the visitor. How all of it worked, I didn’t know. The understanding only came later and in small steps. For the moment it was enough for me that it ran.

It was a moment much like the one at 21, when I heard my brother rap. Something I had thought of as a matter for people with training was suddenly open to me as well. The sentence from back then fit again, “You can do that too,” only this time it hadn’t been set off by one of my brother’s verses but by a machine.

Using Machines to Warn Against Machines

As the website grew, so did the urge to connect the music with these tools as well. Until then I had mostly made simple lyric videos for my songs, in which the text runs across the screen in time with the beat. Now I had images, videos and animations generated for me, based on scripts that fit the songs. They turned into dark landscapes, lots of neon light and rain on asphalt. The principle was the same as with the website. You describe something in words, and out comes something that is no longer words but code, images or motion.

Aesthetically, all of it, like my character before it, sat somewhere between Blade Runner and Akira. Cyberpunk, as this genre is called, has been telling stories for decades about cities of neon and rain, about people who grow together with machines, and about machines that seem more human than you would give them credit for. In Blade Runner a man hunts artificial humans who can hardly be told apart from real ones. So this world of images asks, in passing, exactly the question this book is about: what distinguishes a human being from a very good imitation.

The most ambitious of these projects was the video for my song “Vertrau” (“Trust”). It was half animated, in the style of anime, Japanese animated film, and told a hero’s story with my cyberpunk character in the lead role. The character lives in a dark future in which digitalization has swallowed everything, recognizes the dark sides of this world, begins to fight back and calls for resistance. One line from the song goes: “Alles sichern, macht sicher, ist gut – denn zum Widerstand fehlt dir der Mut.” In English, roughly: “Securing everything makes you safe, it’s good – because you lack the courage to resist.” For me it is about a world in which a net of data follows every person, watches them and makes them transparent, and in which your medical record decides what food you are still allowed to buy this week.

I was aware of the irony. I was using AI to warn against the dangers of precisely the technology I was working with. In my first book I resolved it like this: Technology is neither good nor evil, it is a tool, and what matters is who uses it for what.

In kind, these weeks were a perfectly ordinary artist’s project. A musician tries out a new tool, makes videos and a website with it and is happy that things suddenly work for which he would previously have needed a whole team and a great deal of time. What was new for me was something else. For the first time I was dealing with a tool you could have a conversation with, and about more than just code.

Someone Who Talks Like Me

During those weeks another idea came along. It didn’t arrive all at once but took shape bit by bit while I was working with the language model and asking it questions. By now my character had a face, a website and a role in a music video. What if I could build an avatar that didn’t just look like me but also talked like me? One that knew my memories and spoke the way I speak? Behind it was pure curiosity. I was in developer mode, and as is simply the way with a musician who presents himself, the first thing I had to model was myself. The idea of making this possible for everyone else only came to me a few weeks later.

I asked the language model whether something like that was possible. The answer was: Yes.

Today I know that language models tend to agree with whoever they are talking to, and that a yes from a machine says little about how much work lies behind it. In this case it still wasn’t wrong. You can give a language model memories, quirks and a way of speaking, and afterwards it sounds different than before. Whether it then sounds like a particular person is another question, and that is where the real work began.

The task I had set myself was bigger than it sounded. How do you teach a language model a whole personality? First I had to write down who I am. Basically it called for a manual, and of all people I was the one who was supposed to write it, I who as a child had felt I hadn’t been given one for this life. I learned both rapping and programming without a textbook, by listening, asking and trying things out. With the manual about myself it would be no different.

At five or six I had asked my father what life is. Now I had a relative of that question in front of me, smaller and handier than the original: What belongs to a person, and how much of it can be written down? That doesn’t answer the old question. But you can work on this one, a few lines every day, just like on a song.


Chapter 2: How a Machine Speaks

Every craft has its own words. In the studio people talk about compressors and reverb, about sidechain and headroom, and if you don’t know these words, listening to a conversation between two sound engineers is like listening to a radio message in a foreign language. The machines I started programming with in 2025 have a language like that, too. They talk about tokens and context, about prompts, APIs and wrappers. At the beginning I understood next to nothing of it.

I learned the words at the points where something didn’t work. What a context window is, I grasped when I couldn’t get my first prototypes to run because I was giving the model too much to read at once. What a hallucination is, I grasped when a language model proposed solutions to me with great self-assurance that didn’t work. This chapter explains these words as far as you need them for the rest of the book. It is written for people who use ChatGPT or Claude and occasionally wonder what is actually answering them. That I am not a computer scientist may even be a small advantage here. I still remember where I got stuck myself.

A warning first: Hardly any field ages as fast as this one. What is written here describes the state of things in autumn 2026, and wherever a number is probably already out of date by the time you read it, the date is given. The basic ideas, on the other hand, are astonishingly stable. Most of them are older than ChatGPT, and one is older than any computer.

A Short History of Expectations

In 1843 an essay appeared in a scientific journal about a machine that existed only on paper. Charles Babbage had designed the Analytical Engine, a mechanical calculating machine that was never built. Luigi Menabrea had described it in French, and Ada Lovelace translated his text into English and added notes of her own. One of them contains a sentence that is still quoted today, and it is a warning against expecting too much: “The Analytical Engine has no pretensions whatever to originate anything.” It can do, she went on, “whatever we know how to order it to perform.”

In another note Lovelace considered it conceivable that such a machine might do more than calculate with numbers. It “weaves algebraical patterns,” she wrote, “just as the Jacquard-loom weaves flowers and leaves.” If the laws of harmony could be captured in rules, it “might compose elaborate and scientific pieces of music of any degree of complexity or extent.” As a musician I read these two passages with mixed feelings. The first sounds reassuring, the second has come true, though differently from how Lovelace imagined. Machines produce music today, but not because someone poured the theory of harmony into rules. They have learned from examples what music sounds like.

In 1950 Alan Turing took up Lovelace’s sentence as “Lady Lovelace’s Objection” in his famous essay on the question of whether machines can think. He replied drily: “Machines take me by surprise with great frequency.” Both were right, each in their own way. Lovelace was talking about a machine that carries out commands step by step. Nobody commands today’s language models step by step what to do. They are trained, and that is exactly where Turing’s objection takes hold.

A good hundred years after Lovelace, the idea of thinking machines got a name. In August 1955 four researchers, John McCarthy, Marvin Minsky, Nathaniel Rochester and Claude Shannon, wrote a funding proposal for a summer project at Dartmouth College in New Hampshire. The title already contained the expression “artificial intelligence,” which gave the whole field its name. What was planned was a two-month study with ten people in the summer of 1956. The assumption behind it was bold: that “every aspect of learning or any other feature of intelligence can in principle be so precisely described that a machine can be made to simulate it.” One sentence from the proposal fits this book particularly well: “It may be speculated that a large part of human thought consists of manipulating words according to rules of reasoning and rules of conjecture.”

At this point my first book had a punchline: The researchers had given themselves ten years, and it took seventy. It sounds good and it is wrong, because the proposal talks about two months and nowhere about ten years. The pioneers were confident all the same. In 1958 Herbert Simon and Allen Newell predicted that within ten years a computer would be world chess champion, prove an important mathematical theorem and write music that critics would recognize as valuable. In 1967 Marvin Minsky wrote that within a generation the problem of artificial intelligence would be substantially solved. The best chess player in the world at the time, Garry Kasparov, was beaten by IBM’s computer Deep Blue in 1997, some forty years after the prediction. Whether the goal as a whole has been reached by now can’t be said, because it was never defined precisely enough for anyone to name a day for it.

While others were making big promises, Joseph Weizenbaum at the Massachusetts Institute of Technology wrote a small program between 1964 and 1967 that is still more famous today than many big ones. ELIZA watched for keywords and rearranged the sentences of the person it was talking to into questions, following templates. It became best known with a script called DOCTOR, in the role of a talk therapist, a role particularly suited to the trick because in it you can answer almost anything with a counter-question. Weizenbaum actually wanted to use it to demonstrate how superficial communication between human and machine is. In his 1966 paper a conversation begins with the sentence “Men are all alike.” ELIZA answers: “IN WHAT WAY.” The program understood nothing in the process.

Nevertheless, some people talked to it with astonishing intimacy. Weizenbaum later told of his secretary, who had watched him at work for a long time and who, when she was allowed to try the program herself, asked him after a few sentences to leave the room, even though she knew she was writing to a machine. The story is known only from his own accounts, which differ in their details between 1967 and 1976, and nobody has ever found out who the woman was. Weizenbaum was alarmed by such reactions and in 1976 wrote a book about which tasks we should hand over to computers at all. The tendency to credit a program with more understanding than it has has come to be called the ELIZA effect. It was not Weizenbaum who coined the term; it was spread above all by the sociologist Sherry Turkle and the cognitive scientist Douglas Hofstadter. Chapters 5 and 12 come back to it.

The programs we talk to today come from a different line. Nobody prescribes to them the rules by which language works. You build a network of very simple computing units, loosely reminiscent of nerve cells, show it examples and let it learn from its mistakes. In 1958 the psychologist Frank Rosenblatt presented such a network, the perceptron. At a demonstration for the US Navy, a computer using it learned after 50 attempts to distinguish cards with a mark on the left from cards with a mark on the right. Afterwards the newspapers wrote about the embryo of a computer that would one day be able to see, talk and be conscious of its own existence.

In 1969 Marvin Minsky and Seymour Papert showed the limits of such simple networks, and after that funding for this research declined. The method by which networks with many layers also learn from their mistakes is called backpropagation. It became well known in 1986 through a paper by David Rumelhart, Geoffrey Hinton and Ronald Williams, even though there were precursors. The visible breakthrough came in 2012 with a network called AlexNet, which won a major image recognition competition by a wide margin. The right answer was missing from its five best guesses in only 15.3 percent of cases, compared with 26.2 percent for the runner-up. It was trained in five to six days on two graphics cards.

In June 2017 eight researchers, most of them at Google, published a paper titled “Attention Is All You Need.” It described a new architecture for such networks, the transformer. Instead of working through a text word by word, one after another, the transformer relates all parts of a text to one another at the same time. “Attention” here refers to a computational step, not attention in the human sense, and the whole thing was originally intended for machine translation. Most large language models today are built on this idea.

On November 30, 2022, the company OpenAI put such a model online as a free research preview and called it ChatGPT. According to OpenAI’s most recent official figure, from September 2026, more than 1.2 billion people use ChatGPT every week. Between Lovelace’s notes and the launch of ChatGPT lie 179 years. Her warning against exaggerated expectations has not become superfluous in that time.

The Next Piece of Text

I haven’t performed for a long time, but I still know one moment from back then well. At our gigs the audience sang along to our lyrics, and sometimes they finished a line on their own. Nobody had told the people the next word. They knew it because they had heard our songs often enough.

A language model, a large language model, is a program that has learned from a great deal of text how language goes on. At its core it does something similar to that audience, only with an unimaginably larger repertoire. The comparison doesn’t fully hold, though, because the audience knows its song, whereas a language model also continues texts it has never seen, a question, for instance, that nobody has ever asked in this form. You give it the beginning of a text, and it calculates which piece of text is likely to come next. After “The sky today is,” “blue,” “gray” or “cloudless” are possible, “potato” rather not. The model appends the chosen piece and starts again, with the now slightly longer text. That is how a whole answer comes about, piece by piece.

Strictly speaking, the model doesn’t always take the most likely piece. At each step it calculates how likely each possible next piece is, and a random procedure draws from these. A setting called temperature controls how boldly it draws. That is why you don’t always get the same answer to the same question. At a low temperature the model plays the melody as written








Tokens: Language in Pieces






[image: The example sentence “Das Sprachmodell sagt immer nur das nächste Wort voraus, und es erinnert sich an nichts, was nicht im Kontextfenster steht.” with its tokens set off in alternating shades, below it the English version]




What Fits in the Window





[image: Diagram of a context window as a frame over a long conversation; at the top older messages drop out, at the bottom new ones are added; the middle of the frame somewhat paler than the beginning and the end]





Everything That Comes Before the Answer















The Same Model, Many Faces







[image: Diagram with the trained model in the middle, around it layers (system prompt, memory, tools, filters), outside three different applications (customer service, learning app, avatar)]



Does the Machine Learn from Me?








When the Model Gets Hands





When the Machine Makes Things Up





The Machine That Always Says Yes







What Was Observed in Tests




How Technology Turned into a Question
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