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I admire Fabrice Bellard. He is almost certainly a better overall programmer

twitter.com · 821 points · Discussion

https://xcancel.com/ID_AA_Carmack/status/2064095424420487226

Original: https://twitter.com/ID_AA_Carmack/status/2064095424420487226 · Discussion
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Running local models is good now

vickiboykis.com · 775 points · Discussion

I’ve been working with local models since they came out, and finally, they’re surprisingly good now.
I have a 2022 M2 Mac with 64 GB RAM and 1TB storage and I’ve used
	Mistral 7B
	Gemma 3
	OpenAI OSS-20B
	Qwen 3 MOE, as well as a number of other Qwen variants like Qwen 2.5 Coder

across a lot of different system setups like
	raw llama.cpp with Open WebUI
	llama-cpp-python
	Ollama
	llamafiles and
	LM Studio

Where are local models now?
Early on, models were slow, hard to use, and just not that accurate for most programming tasks. The idea that local models were severely lagging behind was largely true until, for me, the release of GPT-OSS. I have no concrete scientific evidence of this - my own personal vibe metric of “is a model good enough” is, “do I have to double-check it against an API model”, and GPT-OSS was the first one where I started doing that a lot less often.
As a result, I’ve mostly been using local models as fast, personalized Google for development questions that don’t require recency.
But with the most recent releases from Google in the Gemma 4, family, I’ve finally been able to do agentic coding locally and have loops work at about ~75% the accuracy/speed of frontier models, which is incredible.
I’ve so far been using gemma-4-26b-a4b LM Studio implementation as my default local model. I’ve used the local setup so far to: Refactor a Python script that was a notebook into a repo of 5-6 modules, lint that module to use correct type hints for generics (most frontier models now do this automatically, but not always).
I’ve also used it to proofread some blog posts, write unit tests, and to bootstrap a repo that stands up a two-tower model for recommendations just to see what the agent would do with a blank slate. Here’s what it generated, which was pretty basic but still beyond the scope of anything I would have thought possible last year:
Note that the environment is restricted because I run all my agentic workflows in a Docker container with limited access to execution.
I’m also building an app that surfaces trending topics from Arxiv papers. Out of curiosity, I had Pi go through my past LM Studio session logs and figure out what I was using LM Studio for:
Unsurprisingly, since I’ve been working on Rijksearch,
None of these are groundbreaking tasks (again, a lot of personalized Google/docs lookups), and working on them does give my GPUs and RAM a workout and the K-V cache grows to 64 GB RAM.
But, the larger story for me is that these kinds of tasks, even as simple as they are, used to be impossible for local models as recently as 6 months ago.
Gemma-4-12b-qat just came out but I’ve already also really been impressed with its performance relative to its size. The model architecture itself is really interesting and proposes a bunch of interesting questions like, “if we are constrained by performance and price, what architectural tradeoffs do we need to make?” a question that so far has not really been asked in the mad token gold rush.
Running agentic models locally today
But don’t take my word for any of this, try it out for yourself! You’ll need a local model inference engine, an agentic harness, and the local model artifact if you want to try to run local agentic flows. You’ll need to set up the harness to point at your local inference endpoint, the downloaded model artifact served via the inference engine.
For my local setup, I’m currently using Pi as the agent harness and LM Studio as the inference server, although it would likely be faster if I just used llama.cpp directly - a potential direction for a future experiment.
This post was very easy to follow to set up agentic coding with Pi and LM Studio, although I did make a few tweaks to the post’s setup.
	Model: The post recommends Gemma 26B A4B , but gemma-4-12b-qat is more recent and smaller and faster, without much sacrifice in accuracy.
	Security: I run every Pi session in a Docker container and give it permissions only to bash so that it can’t run Python code or do web browsing, although I do plan to allow curl in a different image for some research work I’m doing.
	Agent Harness Config: Since I run everything in Docker, I edited Pi’s models.json in order to get Pi to talk to the model.

"lmstudio": {
      "baseUrl": "http://host.docker.internal:1234/v1",
      "api": "openai-completions",
      "apiKey": "not-needed",
      "models": [
        {
          "id": "google/gemma-4-12b-qat",
          "input": [
            "text",
            "image"
          ]
        }
      ]
    }


Here’s my Docker Compose config:
services:
  pi:
    build:
      context: .
      dockerfile: Dockerfile
    image: pi-agent:0.74.0
    init: true
    stdin_open: true
    tty: true
    extra_hosts:
      - "host.docker.internal:host-gateway"
    environment:
      ANTHROPIC_API_KEY: ${ANTHROPIC_API_KEY:-}
      OPENAI_API_KEY: ${OPENAI_API_KEY:-not-needed}
      GEMINI_API_KEY: ${GEMINI_API_KEY:-}
      OPENAI_API_BASE: ${OPENAI_API_BASE:-http://host.docker.internal:1234/v1} # note that you'll need to specify a base if you also use OpenAI to access OpenAI's actual completions endpoint
      WHATEVER_API_KEY: ${WHATEVER_API_KEY:-}
    volumes:
      - ${HOME}/.pi/agent/models.json:/config/models.json
      - ${WORKSPACE:-.}:/workspace
      - pi-config:/config
      - pi-sessions:/sessions
    working_dir: /workspace

volumes:
  pi-config:
  pi-sessions:


and here’s the bash script that runs pi .
#!/usr/bin/env bash

# Pi — Start the containerized Pi agent.

# Directory containing this script and the compose files.
SCRIPT_DIR="$(cd -- "$(dirname "${BASH_SOURCE[0]}")" && pwd)"

# Workspace to mount into the container. 
WORKSPACE_DIR="${WORKSPACE:-$(pwd)}"
case "$WORKSPACE_DIR" in
  /*) ;; 
  *)  WORKSPACE_DIR="$(cd -- "$WORKSPACE_DIR" && pwd)" ;; 
esac
export WORKSPACE="$WORKSPACE_DIR"

sandbox="${PI_SANDBOX:-0}"
pi_args=()

while (($#)); do
  case "$1" in

    --sandbox)    sandbox=1 ;;
    --no-sandbox) sandbox=0 ;;
    *)            pi_args+=("$1") ;;

  esac
  shift
done

compose_files=( -f "$SCRIPT_DIR/docker-compose.yml" )
if [[ "$sandbox" == "1" ]]; then
  # an even more secure sandbox
  compose_files+=( -f "$SCRIPT_DIR/docker-compose.sandbox.yml" )
fi

# Derive a container name from the workspace directory's basename.
# Sanitize to characters Docker accepts: [a-zA-Z0-9][a-zA-Z0-9_.-]*
repo_slug="$(basename -- "$WORKSPACE_DIR" | tr -c 'a-zA-Z0-9_.-' '-' | sed 's/^-*//')"
[[ -z "$repo_slug" ]] && repo_slug="workspace"
container_name="pi-${repo_slug}-$$"

api_key_args=(
  -e OPENAI_API_KEY
  -e DEEPSEEK_API_KEY
  -e ANTHROPIC_API_KEY
  -e GEMINI_API_KEY
)

cmd=(
  docker compose
  --project-directory "$SCRIPT_DIR"
  "${compose_files[@]}"
  run --rm
  --name "$container_name"
  "${api_key_args[@]}"
  pi
)

if ((${#pi_args[@]})); then
  cmd+=("${pi_args[@]}")
fi

exec "${cmd[@]}"


I build the Docker container and make changes to the files in its own repo. Then, I run Pi in the repo I’m working in, which spins up Docker so that Pi can’t wipe files or directories by acting on my physical hard drive. This also enables Pi running in the container to see my custom model json config by shipping it into the container. All of this has been working fairly well for my experiments.
There are still issues with local models: inference can be slow, context windows are small and limited to your own hardware, and the ecosystem, although it’s made a ton easier by tooling like LM Studio and HuggingFace’s Use This Model button. Early releases suffer from prompt template mismatches. But, these are usually patched extremely quickly. Needless to say, I’m not sure this is ready for production software development quite yet.
The benefits, though, are numerous and the ecosystem critical to invest in, particularly now. One of the very cool parts of local models is you can introspect almost everything, like watching the token inference process live,
and watching tokens in/out.
You can do things like change the local context window and watch performance improve or degrade, and really dig into how your tokens are processed on the GPU. You can change the system prompt, the quantizations. You can pit models against each other. You can also change and introspect the harness side.
The possibilities are endless, and the tools only keep getting better.




Original: https://vickiboykis.com/2026/06/15/running-local-models-is-good-now/ · Discussion
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SpaceX to buy Cursor for $60B

reuters.com · 696 points · Discussion

Full text couldn't be fetched for this one (paywall, anti-bot, or not an article page). Read it via the links below.

Original: https://www.reuters.com/legal/transactional/spacex-buy-anysphere-60-billion-2026-06-16/ · Discussion
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Mechanical Watch (2022)

ciechanow.ski · 575 points · Discussion

In the world of modern portable devices, it may be hard to believe that merely a few decades ago the most convenient way to keep track of time was a mechanical watch. Unlike their quartz and smart siblings, mechanical watches can run without using any batteries or other electronic components.

Over the course of this article I’ll explain the workings of the mechanism seen in the demonstration below. You can drag the device around to change your viewing angle, and you can use the slider to peek at what’s going on inside:



What you see here is known as the movement – the inner part of a mechanical watch that’s usually enclosed in a metal case. In this article I’m focusing on a watch movement itself, since beautiful watch cases merely hide the intricate mechanisms which are the real stars of the show.

The entire watch movement has a lot of parts, and in this blog post I’ll explain the purpose of each one. The world of watchmaking is jargon-heavy, so many of the components may have unfamiliar names, but you shouldn’t feel pressured to remember them – the names and parts will be color-coded for easy reference.

In a functioning watch many parts are in constant motion. By default all animations in this article are enabled, but if you find them distracting, or if you want to save power, you can globally pause all the following demonstrations.disabled, but if you prefer to have things moving as you read you can globally unpause them and have animations running.

While the entire watch movement has many parts, the timekeeping system, which forms the core function of any watch, consists of just seven major elements which we can lay out in a straight line:


It may not look like much, but these parts still have a lot of interesting details about them that contribute to the second hand rotating at a correct pace. We’ll start exploring these details by focusing on the source of power for this entire contraption.

Power 

Purely mechanical devices have a few different ways to power themselves, but one of the simplest methods to store energy is to use a spring. Most springs we see in daily life are coil springs. In the demonstration below, you can move the mass attached to this type of spring to see it bounce:



When a spring like this is compressed, it stores some energy that is then released when the compressing tension is removed. Mechanical watches typically use a different kind of spring – a spiral torsion spring. This type of spring is loaded when it’s twisted. When let go, the spring unwinds in the opposite direction to eventually settle in its natural state:



In a mechanical watch, we ultimately want to show rotating hands, so a spinning motion that a torsion spring provides is particularly useful. A spring in a typical mechanical watch has a slightly more complicated shape – you can see it below in its relaxed state. By dragging the slider you can try to wind it midair, but as soon as you let go, it will snap back to its original shape:



As you can see, this spring is quite strong and it wants to expand very rapidly. To contain the spring we have to put it in a casing known as a barrel:



Once in the barrel, the spring still wants to expand to its original state, but the barrel’s wall keep it in place. This spring is the storage of energy for the watch and its name, the mainspring, reflects its importance.

Unfortunately, we can’t really get any useful work from the mainspring in this state – it has already expanded to the largest possible size. To store more energy in it we need to wind it tightly using the arbor that we’ll first attach on the inner side of the mainspring:



If you look closely, the mainspring has a little hole near its end – you can see it in the center of the demonstration. The arbor has a little hook that grabs onto that hole:



When the arbor is turned, it pulls the mainspring with it, causing it to wind. In the demonstration below, we’re holding the barrel tight, and you can turn the arbor by dragging the slider:



Notice that as soon as you let go of the arbor by releasing the slider, the mainspring will turn the arbor right back. This is less than desired – we want the barrel to turn instead, so that it can power the other parts of the watch. To get some useful work from the mainspring, we’ll have to keep holding on to the arbor and instead let the barrel go when we want to use the stored energy:



We’ll soon see how this is accomplished in practice, but for now we’ll assume that the arbor is held tight and the mainspring ends up rotating the barrel, just like in the demonstration above. Before we finish up with the mainspring and the barrel, let’s discuss two other details that make this mechanism more reliable. Let me bring up the relaxed spring one more time:



The metal strip attached to the mainspring provides additional tension to its outer part. That metal strip really wants to snap back to its straight shape, so it pushes against the wall of the barrel, creating a lot of friction that keeps the mainspring in place:


This locks the outer end of the mainspring when the arbor moves the inner. If we were to keep winding the spring past its maximum capacity, we’d overpower that friction letting the mainspring slip inside – this acts as a safety mechanism to prevent the parts from breaking.

As we’ve seen, in its relaxed state, the mainspring forms an S-shape with varied curvature throughout. This helps to balance the tension in mainspring’s different sections when it is inside the barrel. Notice that the inner sections of the wound spring have a much smaller radius than the outer parts. If the relaxed spring was just a straight piece of metal, then after winding, the inner parts would be bent much more than the outer parts. With the S-shaped spring the outer sections of the spring are also under a similar tension because they want to get back to their curve that is bent in the opposite direction.

To secure the mainspring and prevent dust from getting in we close the barrel with a lid that snaps into its place:



We’ve managed to make some parts rotate and one could naively think that we could just attach a watch hand to the barrel to make it track time. Unfortunately, that won’t really work – you can witness this in the demonstration below. You can see how this “watch” behaves after you wind the mainspring with the slider and let it go:



We clearly have some work to do – the hand spins way too fast and it only does a few rotations before the mainspring inside the barrel runs out of the stored energy. Clearly, this contraption won’t let us track time in any reliable way.

If we wanted our watch to run continuously for around 40 hours on a single wind, we’d need the minute hand to complete 40 rotations in that time. Moreover, the second hand should cover around 40 × 60 = 2400 complete rotations in that time. We need to find a way to convert a small number of revolutions of the barrel into a large number of revolutions of the hands. This is where gears come in.

Gears 

I’ve talked about gears on this blog before, so let me just recap things very briefly. Gears can be used to change the speed of rotation between two different axes. In the demonstration below, you can witness that by observing little dots I put on each gear – the yellow gear, which is powered by the bigger red gear, takes much less time to finish a single revolution:


An important aspect of two matching gears is their number of teeth. Each tooth in one gear meets with a space between teeth in the other gear, so within a unit of time both gears rotate by the same number of teeth. If the number of teeth in two gears is different, those gears can take a different amount of time to complete a single rotation. In the demonstration below, you can change the ratio of the number of teeth between the driving red gear and the driven yellow gear to see how it affects the speed of rotation of that yellow gear:



These gears are intended to work with each other so the ratio of teeth is equivalent to the ratio of the gear radii. When the driving gear has more teeth than the driven gear, the driven gear makes more rotations than the driving gear. We can use this behavior to make the second hand of a watch rotate many times on a single rotation of the barrel.

Let’s consider how much of a speed increase we have to do here. The barrel can rotate close to 7 times on a single wind, but we want the second hand to complete around 2400 revolutions in the same time. We need the ratio of teeth, or the ratio of radii, to be around 343:1. Let’s see how that would look in practice. In the demonstration below, you can use the slider to look at the two gears from further away:



As you can see, these proportions are ridiculous – to make the red gear fit in any reasonably sized watch, the yellow gear would have to be absolutely tiny and both gears would have to have very fragile, microscopic teeth.

Instead, mechanical watches use a train of gears with multiple gears working in pairs – each pair increases the speed to some extent. In the demonstration below, you can see the four wheels participating in this reduction. Notice that there are two gears on most axes of rotation. You can control the speed of rotation of this gear train using the slider:



The barrel acts as the first wheel, it drives the second wheel, which drives the third wheel, which finally drives the fourth wheel. Notice that each big gear drives a smaller gear called a pinion. A pinion is mounted on the same shaft as the next big gear so we’re able to keep increasing the speed on each axis. This approach has significant advantages – we’re able to make the overall mechanism much smaller and we’ll soon use one of the intermediate wheels that rotates at a slower rate to drive minute and hour hands.

Before we finish up with gears, let me quickly mention the shape of their teeth. While many bigger machines use an involute shape for the profile of their gear teeth, mechanical watches commonly use cycloidal profiles which are obtained by rolling a circle on the surface of another circle.

Let’s see how the so-called going train that we’ve assembled works when we wind the mainspring through the arbor and let the watch run:



We’ve certainly achieved the goal of the second hand rotating many times on a single rotation of the barrel, but the speed of revolution of that hand is still completely untamed. We need to find a way to control the rate of release of the energy stored in the mainspring – we’ll do this with the escapement.

Escapement 

Let’s start by looking at the two components that create the escapement – the escape wheel and the pallet fork:


Notice the unusual shape of the teeth of the escape wheel – it’s very different than the gears we’ve seen before. Its top part hosts a regularly shaped gear that can be used to turn that wheel.

The pallet fork itself is made of metal, but notice the two pinkish transparent parts at its end. These are jewels made from synthetic ruby. That compound is not only very hard, which prevents its wear, but it also has a low coefficient of friction with steel. Let’s see why these properties are important by observing how these two components interact with each other:



The escape wheel wants to rotate as indicated by the red arrow. The pallet fork prevents that motion, but as we pivot that pallet fork back and forth we let the escape wheel briefly escape from that jail only to be stopped again.

We’ll see the details of that interaction in a few paragraphs, but right now this mechanism lets us control the rotation of the escape wheel by simply moving the pallet fork from one side to another. Let’s see how these pieces fit into the rest of the assembly. In the demonstration below, I’ve wound the spring for you so the barrel, through the gear train, ends up trying to rotate the escape wheel. Using the two buttons you can switch the position of the pallet fork:



The mainspring wants to unwind by rotating the escape wheel, but the pallet fork only allows this to happen for a brief period of time. Because of the gear reduction, the rotation of the barrel is pretty much invisible. However, if you observe the hand attached to the fourth wheel, you can see it gently rotate as you swing the pallet fork back and forth.

The little time keeping mechanism is almost fully functional now. The last remaining piece here is a device that will automatically tick the pallet fork back and forth. However, for the watch to track time correctly that ticking action has to happen at an appropriate cadence. This is where the balance comes in – it forms the beating heart of a watch.

Balance 

Let’s bring up the first torsion spring we saw before – recall that once you twist it from its original position, it will oscillate back and forth, only to settle after a while:



We can control the rate of this periodic motion by adjusting two parameters. The first one is the stiffness of the spring, which primarily depends on its height, thickness, and length, as well as the type of material from which it’s made. The second one is the mass and its distribution, or, more precisely, the moment of inertia of the object that the spring rotates. Moment of inertia increases when more mass is put further away from the axis of rotation. In the demonstration below, you can tweak both the stiffness of the spring and moment of inertia of the attached mass to see how these parameters affect the period of rotation:





By carefully tuning these parameters, we can make this system oscillate at a desired rate. This idea of using a torsion spring with attached mass is exactly what mechanical watches use as their source of precise time tracking. The balance is formed by the balance wheel attached to the balance spring. In this watch the balance wheel oscillates back and forth at a fairly high frequency:



At the bottom side of the balance wheel you’ll find another pinkish transparent jewel called jewel roller. While small, this part is very important – this jewel hits the other end of the pallet fork as the balance wheel rotates, which in turn pushes the pallet fork back and forth. Let’s first look at an overview of how the balance wheel interacts with the other parts. In the demonstration below, you can slow things down with the slider:



Let’s look at this interaction up close, as it deserves a closer attention. In the demonstration below, you can scrub back and forth in time to see all the action as it happens:



balance wheel is swinging back
jewel roller strikes the pallet fork, knocking it out of position
escape wheel unlocks and pushes the jewel of the pallet fork
pallet fork pushes the jewel roller and the balance wheel
escape wheel locks again
balance wheel continues its swing

As the balance wheel swings, the jewel roller strikes the pallet fork, which unlocks the escape wheel. Once unlocked, the escape wheel powered by the mainspring pushes on the pallet fork which, through the jewel roller, pushes on the balance wheel itself. This causes the balance wheel to gain some energy, which prevents it from stopping after a while – it’s equivalent to giving a push to a person swinging on a swing. When the balance wheel comes back, it performs the same action, just in the other direction.

You may also have noticed a subtle dance between the little horn at the end of the pallet fork and the notched disk on the balance wheel. Those parts make sure that the pallet fork can switch sides only at the appropriate time – it’s a safety mechanism that prevents the watch from locking up when the watch is shaken or dropped:



Once the pallet fork unlocks the escape wheel, that wheel has to start spinning very quickly. This is why gears in the gear train have holes in them – it reduces their moment of inertia so that the barrel can accelerate them more quickly.

It’s also important to mention that the gear train not only increases the speed of the gears, but it also reduces the forces acting on the balance. The barrel itself turns quite forcefully but at the escape wheel the torque is greatly reduced, which prevents the escape wheel from pushing the pallet fork and thus the balance wheel with too much vigor.

Let’s look at the entirety of what we’ve built so far one last time. I’m now running the mechanism at its normal speed:


In this watch movement the balance wheel does a full back and forth swing four times per second, hitting the pallet fork twice during each cycle, for a total of 8 beats per second or 28,800 beats per hour. While different watches may have different rates, they all do a tiny turn of the second hand many times per second, which gives mechanical watches the illusion of a very smooth hand motion.

In principle, all the pieces we have here are sufficient for the watch to run, but we’re still missing a few details. More importantly, we’ve just been hanging the parts in the air, so it’s time we started a proper assembly of the complete watch movement.

Mainplate 

We’ll start with the mainplate, which forms the main body of the movement:


Notice that it has a lot of different openings – we’ll fill them in by the end of this article. The pink elements are yet again ruby jewels. They form bearings in which the axes of various components can rotate. Let’s look at a simple jewel up close:


Notice that a jewel has a small basin in it. To even further reduce energy losses of the rotating components, a small amount of special oil is placed in that cavity. That oil sticks to the jewel and a shaft that rotates inside it to further decrease the friction, which lets the watch run longer on a single wind, while also reducing wear on the delicate mechanical parts.

The first two components we will mount onto the mainplate are the escape wheel and the pallet fork:



The pallet fork itself is then topped with the pallet fork bridge. That bridge holds the other end of the pallet fork’s axis, and it is attached to the mainplate with two screws:



Notice that in this watch the side-to-side movement of the pallet fork is limited by the shape of the two knobs in the central part of the pallet fork bridge:



This ensures that the escape wheel can only push the pallet fork so far before the motion is physically stopped by these knobs.

Next, we can put the rest of the gear train in. All four wheels are cleverly arranged so that they occupy only a small amount of space:



Notice that the fourth wheel goes directly through the center of the watch – you can see its axis poking on the other side. By the end of our assembly we’ll attach a second hand on the end of that long axis. To secure all elements in place, we cap them with a train wheel bridge, which provides the setting for the other ends of the shafts for all rotating parts. That bridge is screwed to the mainplate to hold everything in place:



The only remaining part from the initial mechanism that we haven’t yet mounted is the balance, which forms its own little assembly. Let’s build it up first by attaching all the parts to the balance bridge:



Notice that the balance spring is very delicate and the balance wheel ends up stretching it out. Because of its thinness, the balance spring is often referred to as hairspring. The yellow and teal components both regulate the behavior of the balance. Let’s see how they work in action:




The yellow components are firmly attached to the balance spring, and by turning them, we can adjust the resting position of the balance wheel and its jewel roller. This ensures that both the “tick” and “tock” phases of the balance wheel swing take the same amount of time.

The teal components can freely slide on the hairspring, but they reduce or increase its effective length as they prevent the tail section of the hairspring from oscillating freely. By adjusting position of these teal components we can modify the duration of a single beat and make the watch run slightly faster or slower. That speed regulation can also be fine-tuned using the screw in the top part – its head is not centered, so when turned it will gently rotate the little teal fork.

The hairspring is made from special alloys like Nivarox that keep the spring’s stiffness invariant to temperature differences, which improves the overall timekeeping accuracy.

The final portion of the balance assembly is the shock protector mechanism, which consists of the casing, two jewels, and a tiny spring that keeps everything in place:



This mechanism protects the fragile tips of the balance shaft from breaking when the watch experiences a sudden jerk. Let’s see how these pieces act together when the balance shaft is jolted around:



When the watch is shaken, the motion of the shaft is absorbed by the spring, similarly to the suspension system in a car. If the jerk is very strong, then the much thicker and stronger part of balance shaft carries the load through the case, which protects the fragile tip from breaking.

Let’s attach the entire balance assembly to the rest of the movement we’ve built so far. Notice that the other end of the balance wheel’s axis also rests on the shock protection jewels embedded in the mainplate:



With that last step, we’ve actually finished recreating the core of the watch mechanism that we’ve previously seen floating in the air. However, you may remember that I’ve glanced over the little detail of how to make sure that the mainspring stays wound. Let’s see what happens if we actually try to wind the watch using the arbor. For the sake of clarity I also cut a hole in the top part of the barrel so that you can see the spring inside:



As long as the arbor is held, the mainspring can power the rest of the watch – you can see the rotation of the second hand attached to the fourth wheel on the other side of the watch. However, as we let the arbor go the mainspring finds an easy way to release its tension by just turning the arbor back – the spring quickly losses all its stored energy and the watch stops.

To prevent the mainspring from unwinding on its own, we need to restrain the arbor from turning counterclockwise, while still allowing the clockwise rotation so that we can wind the spring. This seemingly complicated problem is solved with a very simple mechanism known as the click – let’s see how it works.

Click 

To continue developing our assembly, we firstly need to put a solid foundation in the form of the barrel bridge – it holds the barrel in place and provides structure for other parts. Since this bridge will make some areas inaccessible, we’re also going to attach a little lever that we will get back to at a later point:



Then, we’ll screw in the ratchet wheel onto the arbor. Notice that the ratchet wheel has a square opening, which matches the square shape of the top part of the arbor:



Those matching square shapes will cause the arbor to turn when the ratchet wheel is turned. I temporarily removed the screw to make things easier to see:



Here come the three critical pieces of the puzzle. Firstly, we put the little click in the opening on top of the barrel bridge:



Within its limited range the click can rotate back and forth on its little axis:



The second piece of the puzzle is a click spring. This little piece of metal is very springy. When we squeeze it, it wants to pop back:



We compress that click spring a little and we also put it into the barrel bridge:



Notice that when we try to rotate the click, the click spring will push it back in place as soon as we let go:



The final piece of the puzzle is the crown wheel, which also lands on the barrel bridge. It’s secured in a place with a screw with a left-handed thread – unlike most regular screws this one is fastened when turned in the counterclockwise direction:



Notice how the teeth of the crown wheel interact with the ratchet wheel. While it looks as if the crown wheel was missing every other tooth, the two gears can still mesh and function together. The gaps in the crown wheel allow the little post on the click to fall between the crown wheel’s teeth.

If we turn the crown wheel counterclockwise, it will mesh with the ratchet wheel and wind the spring. Notice how the teeth of the crown wheel end up pushing the click away, but it snaps back as soon as there is some space:



When the click snaps back and hits the crown wheel, it makes a clicking sound, which explains its name.

The counterclockwise turn of the crown wheel allows us to wind the mainspring, so let’s see what happens when we try to turn it in the opposite direction. In the simulation below, notice how the crown wheel’s teeth jam with the click, preventing the crown wheel’s rotation:



This simple mechanism allows us to wind the mainspring by turning the crown wheel, which you can do in the demonstration below. The click also prevents the mainspring from unwinding on its own – that’s why you can’t drag back the slider without restarting the entire simulation:



The second hand on the other side of the watch shows how the seconds are tracked, but a functional watch should show minutes and hours as well. Let’s see how this watch movement accomplishes these goals with a set of gears that form the so-called motion works.

Motion Works 

In our movement, the second hand is cleverly mounted on the fourth wheel of the power train since that wheel rotates once per minute with high precision. For the minute hand to turn at the correct pace, we need some axis to rotate 60 times slower than that. Thankfully, the designers of this watch movement used an ingenious way to harness some of that speed reduction from the other gears.

If you look closely, you can see that the small gear of the third wheel from the other side of the watch is exposed through a little opening. We can mount a cannon pinion with its driving wheel onto the center of the watch and have that driving wheel mesh with the small gear:



When that third wheel rotates, it turns the driving wheel and thus the cannon pinion. By mounting the minute hand on that cannon pinion we can keep track of passing minutes – the number of teeth in all the involved gears is carefully calculated to achieve the desired 60 times speed reduction compared to the second hand.

Let’s see the functional second hand and minute hand in the demonstration below. The slider lets you control the speed of flowing time so that you don’t have to wait too patiently to see hands change their position:



The hour hand itself needs to rotate 12 times slower than the minute hand, but we can easily achieve that using two additional gears. The intermediate minute wheel meshes with the cannon pinion, and the hour wheel meshes with the pinion of that minute wheel:



The hour wheel can loosely rotate on the cannon pinion so that they can both turn independently of each other. By putting the hour hand on that hour wheel, we can finish assembling the mechanism that drives the hands of the watch. I’ve also attached a dial that has each of the twelve hours marked – it actually lets us read the time that the hands are showing:



Time keeping is the fundamental function of every watch, but many devices go beyond that by adding various additional features known as complications. While our movement is not very sophisticated, it still has a nice complication that shows the current day of the month right in the little window on the right side of the dial. Let’s see how this feature is implemented.

Date 

The date mechanism in this watch consists of four major parts – the jumper spring, the indicator gear, the date jumper plate with its gear, and the big date ring itself with all possible 31 days imprinted on it:



To explain how this mechanism works I’ll first hide all the unrelated parts. I’ll also remove the cover from the indicator gear, which reveals a small torsion spring hidden inside it. Let’s see how these pieces work together when the hour wheel rotates. You can go back and forth in time using the slider:



As the hour wheel turns, it rotates the gear in the date jumper plate. The other side of that gear then turns the indicator gear and the torsion spring attached to it. That spring snags onto a tooth on the date ring and gets flexed, but at some point it starts to push the date ring forward. When the ring rotates enough the jumper spring rapidly snaps the ring to the next position.

You may wonder why we need this complicated mechanism in the first place. One could naively assume that we could directly tie the rotation of the date ring to the rotation of the hour wheel, similarly to how we rotated the hour wheel in sync with minutes, albeit at slower pace. Unfortunately, this would cause the current date to continuously rotate under the little window in the dial, making it hard to read. You can see that behavior on the left side in the demonstration below:


On the right side you can see the date indicator as operated by the mechanism that we’ve just built – the date only changes around midnight. You may have realized that the date tracking in our movement is not particularly smart. This watch always counts 31 days every month, so we have to change the date a day after a shorter month occurs. Moreover, if the watch hasn’t been running for a while, the time itself may be incorrectly set. We need to find a way to adjust date and time on our watch.

Thankfully, gears driving the minute hand, the hour hand, and the date indicator are all connected, so we can adjust everything by turning a single gear. I’ll briefly hide the hour wheel to make things visible:



Notice that when we turn the minute wheel only the cannon pinion turns. That pinion fits tightly inside its driving gear – it usually turns with that gear. However, when the driving gear can’t rotate because it’s blocked by the rest of the gear train, the cannon pinion can overpower the friction of that tight fit and rotate on its own. This lets us set time without interfering with the gear train, which could break the delicate parts.

With the hour wheel in place, rotation of the minute wheel also sets the hour, and, if we turn that gear long enough, the date:



With every step our watch is becoming more complete, but we still have a few inconveniences in our way. To change the time and to wind the mainspring, we have to turn the internal gears of the movement, which normally are safely hidden inside the watch case.

Moreover, on every month that lasts less than 31 days, we currently have to tweak the time setting, as that’s the only way to adjust the date. Ideally, we’d find a way to set the date separately from the time.

To fix these problems we’ll assemble the keyless works which is a mechanism that will let us resolve all these issues.

Keyless Works 

Firstly, let’s look at the crown, which is the main interface for operating the watch, and the stem  that is attached to that crown:


The crown sits freely on the outside of the watch and is directly touched by the user. Notice that part of the stem has a square cross section. The stem carries two additional components – the winding pinion and the sliding pinion. First, let’s slide them on to see how they fit:



The winding pinion has a circular opening so it can rotate on the stem easily. However, the sliding pinion has a square opening which aligns with the section of the stem that has a square shape. That square interlocking causes the sliding pinion to rotate with the stem as the crown turns:



Let’s put these pieces into the main assembly. I temporarily removed the date ring so that it doesn’t get in our way:



Notice that the winding pinion meshes with the crown wheel on the other side of the watch. To actually turn the winding pinion we first have to move the sliding pinion all the way towards it – I symbolize this pushing force with the blue arrow below. If we now turn the crown the matching shape of the neighboring surfaces on the winding pinion and the sliding pinion causes them to interlock. We’re ultimately able to turn the crown wheel and the rest of the mainspring-winding machinery by turning the crown clockwise:



However, if we rotate the crown in the other direction, the shape of the neighboring surfaces will push the sliding pinion away, because the crown wheel, and therfore the winding pinion, can’t rotate in the opposite direction. This safety mechanism ensures that any forceful rotation of the crown in the “wrong” direction won’t break the movement.

It seems that we’ve achieved our goal of being able to wind the spring by simply turning the crown. Unfortunately, we still have a small problem to solve – we need something to actually exert the force that pushes the sliding pinion towards the winding pinion.

Moreover, in some cases we want the rotation of the crown to serve different purposes. Other than winding the mainspring, in our watch we want to be able to adjust the date, and, separately, the time. We’ll choose each of those three actions by pulling the crown in and out.

Let’s build a mechanism that will solve these problems. Firstly, we’ll put the corrector lever  and the setting lever in place:



If we now pull the crown in and out, these parts will rotate on their little pivots with a fairly complex interaction between them:



With the other parts in the way it may be hard to see what’s going on, so let’s look at these components on their own. Notice the intricate interlocking that happens when we pull the crown in and out with the slider:



A groove in the stem ends up locking with a small post in the setting lever, causing it to rotate as the crown is pulled. The other post on the setting lever ends up pushing and hooking with the corrector lever, making it rotate as well.

So far the mechanism doesn’t do anything interesting, so let’s put the setting wheel on top of the corrector lever:



That wheel can move freely on its post. If we now pull the crown in and out we can see that the setting wheel engages with the minute works:



By turning that setting wheel we’ll be able to set time on the watch, but to turn that wheel we need to slide the sliding pinion towards it so that the rotation of the crown and the attached sliding pinion rotates the setting wheel:



This poses a challenge – we need to control the position of the sliding pinion to, depending on the mode, engage the winding pinion to wind the mainspring, or the setting wheel to set the time. This is where the yoke comes in:



In the close-up down below you can observe that yoke fits into the groove on the sliding pinion, so as the yoke rotates on its pivot, it will push the sliding pinion in and out, causing it to slide. Additionally, the yoke itself is pushed by the setting lever as we pull the crown:



We’re almost done with this little mechanism, we just need to finish the little details. Firstly, we want to keep all the fragile pieces in place – right now nothing prevents them from falling off their careful placement. Secondly, when we pull the crown, there are no distinctive stops in its movement – by turning the crown we may accidentally change the current mode. Finally, when we push the crown all the way in to switch back to the winding mode, we want the yoke to reliably return to its initial position. This is where the setting lever jumper comes in – it serves all three of these purposes:



That part is screwed to the mainplate, which prevents the other parts from falling out. Its various arms and legs also help to keep the things pressed down. Let’s see how the setting lever jumper helps us with other two problems. Notice the three small grooves that I’m pointing out with the gray arrows:



As we pull the crown in and out, the small post in the setting lever ends up snapping into one of those three places. To jump between the grooves, that small post has to bend the long arm of the jumper, which creates tension that pushes that small post into the closest groove. We end up with three distinct positions that all the pieces can rest in – once locked we can reliably turn the crown without risk of accidentally changing the current mode.

Finally, on the other end of the setting lever jumper we also have a thin section that is kept under tension against the yoke – I’m pointing its location with a gray arrow:



As the yoke rotates, that springy piece of metal wants to rotate the yoke back. When the crown is in the date or time setting mode, the setting lever prevents the yoke from coming back, but once we return to the winding mode, that spring in the jumper will rotate the yoke back causing the sliding pinion to move back as well.

There is actually one additional clever bit that’s been hiding in plain sight. If you recall, we put a small lever right on the mainplate before we started working on the winding mechanism. The short end of that lever fits in the groove of the sliding pinion. When we pull the crown and move the sliding pinion, that lever rotates:



When turned all the way, that lever rubs against the balance wheel preventing it from moving – this stops the watch. As a result, when we pull the crown all the way out to enter the time setting mode, that stop lever blocks the balance wheel, which stops the watch in an action known as hacking. This lets us set the time without the second hand changing on its own at the same time, aiding with more precise time adjustment.

Let’s look at the functions of this entire mechanism one more time with all the participating pieces in place. When the crown is full pushed in, its rotation will rotate the sliding pinion, which turns the winding pinion, and then the crown wheel, and finally the ratchet wheel to wind the mainspring:



When the crown is pulled all the way out, its rotation turns the sliding pinion, the setting wheel, and then the minute wheel, the hour wheel, and the hidden cannon pinion which allows us to set the time:



Finally, when the crown is pushed roughly halfway through, we enter date setting mode, but to see it work we still need to attach an additional date corrector that fits into the small groove on the mainplate:



Notice that the date corrector can freely slide up and down in that groove. If we now pull the crown out mid way and turn it, we end up rotating that date corrector, which then can engage with the teeth on the inside of the date ring. The date jumper spring makes sure that we lock the date ring at a valid position:



Personally, I think this entire mechanism known as the keyless works is a real mechanical marvel. The intricate interactions are so well balanced and each part serves many different roles. Older pocket watches were wound by a separate key, with the crown being used only to set the time, but modern watches get away with not having a winding key, which explains the keyless name. With just a few carefully shaped pieces and a single crown, we can control various settings of the watch. Before we move on, let’s secure the remaining pieces with the minute train bridge:



We’re almost done building the watch movement. The final component that we’ll assemble will make the watch automatically wind itself as we roam around.

Automatic Winding 

When the person wearing a watch moves arms throughout the day, the orientation of that watch in space changes quite a lot. Even during a leisurely walk, the watch swings slightly relative to the ground. Normally, all the energy used to move the watch goes to waste, but an automatic winding mechanism manages to capture some of it to wind the mainspring.

Let’s first try to understand the main idea by attaching the complete automatic winding mechanism to the watch. Its primary part is the weight that can rotate freely around the center. When that weight rotates it drives a bunch of gears, with the last one connecting to the ratchet wheel that is used to wind the mainspring hidden inside the barrel:



The fact that the weight can rotate freely is critical here. In the demonstration below, you can witness what happens to the weight as you rotate the watch in space by dragging it around. The gravity works towards the bottom of this website – it always pulls the weight down, which makes it turn relative to the rest of the watch:


If you recall our discussion of watch winding, you may remember that the ratchet wheel can only turn in one direction with the click preventing the mainspring from just unwinding on its own. However, the weight can swing back and forth, which would normally imply that any gear system that is connected to that weight would also rotate in both directions.

If you look at the automatic winding mechanism on its own, you can witness something unusual – as you turn the weight back and forth with the slider, the output gear turns only in one direction. I put a little black dot on that gear to make it easier to see:



To understand how this happens let’s first look at all the parts involved in the mechanism:



The green gear is attached directly to the bottom of the weight, so when the weight rotates, that gear turns the two blue gears on the underside of the yellow gears. Most of this composition is similar to things we’ve seen before with gears kept in place by bridges. However, you may have guessed that the doubled-up pairs of yellow and blue gears are responsible for the magic here. Let’s see how they’re constructed:



The blue gear can rotate freely on the yellow gear, and the fish-like levers can also rotate around their axis through the holes in the blue gear. Notice that the inner part of the yellow gear has a particular shape. In the demonstration below, I removed most of the central part of the blue gear so that you can see what’s going on inside. You can rotate that gear back and forth using the slider to see how the parts interact:



Notice that when you rotate the blue gear counterclockwise, the levers just slide through the internals of the yellow gear. However, when you rotate the blue gear clockwise, one of the levers gets stuck and it starts to turn the yellow gear with it. This clever mechanism transfers power from the blue gear to the yellow gear only in one direction.

The autowinding assembly contains two such gears – one will drive the output gear when turned clockwise, and one that turns that gear when turned counterclockwise. In the demonstration below, you can witness what happens when you rotate the gear attached to the weight. To make things easier to see I removed all of the non functional parts:



Notice that I’m highlighting a pair of yellow and blue gears only when they’re actively transferring power directly from the weight gear to the output gear. Only one such pair is active at a time – the other either spins idly, or acts as an intermediate to change the direction of rotation to make sure the output gear always winds the spring.

Notice that the output gear rotates very little relative to the gear attached to the weight, so it takes a lot of arm swinging to fully wind the mainspring. However, over the course of a day the automatic winding mechanism can usually ensure that the mainspring stays wound.

The Size of it All 

In all the examples so far we had the comfort of looking at the parts at a fairly large magnification, but in this last demonstration down below you can finally see how tiny all the components are. By dragging the slider you can change the viewing size:



That rounded rectangle surrounding the watch corresponds to the size of a credit card – if you have one handy you can put it on screen and drag the slider until the card fits in that outline. Hopefully, this really puts in perspective how small all the parts we’ve talked about are.

Further Watching and Reading 

There are many YouTube channels dedicated to mechanical watches, but I particularly like Wristwatch Revival, which is dedicated to fixing broken watches, which very often involves a complete dissection of a movement, and a repair or replacement of broken parts. Although the creator is not a professional watchmaker, the videos are packed with information and are very enjoyable to watch.

Watchmaking by George Daniels is a book dedicated to the process of actually making watches from scratch. While few will endeavor this journey, the publication also explains many of the considerations required when designing a watch movement and its parts. Many of the book’s pages are accompanied by pretty technical illustrations that help to explain the concepts.

Final Words 

In the 1970s mechanical watches started to be dethroned by quartz models, which track time by electronically counting vibrations of a quartz crystal. As technology progressed, typical watches only increased their reliance on digital circuits. Modern smart reincarnations resemble their archetypes only in shape and placement on wrists.

Mechanical watches are not as accurate as digital ones. They require maintenance and are more fragile. Despite all these drawbacks, these devices show a true mastery of engineering. With creative use of miniature gears, levers, and springs, a mechanical watch rises from its dormant components to become truly alive.


    



Original: https://ciechanow.ski/mechanical-watch/ · Discussion
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Apple's weird anti-nausea dots cured my car sickness

theverge.com · 394 points · Discussion

I’ll just work from the car, I thought. But after a few minutes of staring at my screen on quick mountain switchbacks I could feel the first signs of cold, coagulated nausea bubbling up from that sweaty place in my gut. I looked to the horizon for relief, but nothing helped... until I remembered Apple’s magic dots.
Introduced in 2024, Apple’s Vehicle Motion Cues promise to tap into your device’s accelerometer and gyroscope to reduce or, in my case, even eliminate the motion sickness felt when trying to use an iPhone, iPad, or MacBook inside a moving vehicle.
[image: It’s weird, but it works!]

According to big-S Science, this type of vehicle motion sickness is caused by the eyes staring at a static display while the inner ear feels the car turning, braking, and accelerating. Motion Cues solve this by placing dots around the periphery of the display that move in harmony with the motion of the car. When the car turns right, the dots sweep across the screen to the left; when the car brakes the dots slide forward.
It sounds preposterous, but I’m here to tell you that it actually works. Once enabled, I’ve comfortably read books in the Kindle app on my phone for a few hours at a go, and even written 1,000-word reviews while my wife drove our camper van to the next destination. She uses Apple’s Vehicle Motion Cues now, too, because they’ve been a game changer for how we balance work with life on the road.





Vehicle Motion Cues can be configured under accessibility settings in iOS, iPadOS, and macOS. They can be turned on, off, or set to appear automatically when vehicle motion is detected. I prefer to toggle the dots to avoid seeing them when I’m driving the car. The black dots are fairly unobtrusive, but they can interfere with maps, text, and imagery on long straight stretches of road that cause the dots to sit motionless (Apple should dim all the dots in those situations). You can also configure the dot size, color, and density if you want, but I found the defaults to work just fine.
I made it easy to quickly toggle the Motion Cues on and off by double tapping the back of my iPhone. To do the same, head over to Accessibility –> Touch –> Back Tap and set the Double Tap gesture to Vehicle Motion Cues on devices supporting iOS 18 and above.
I’m fortunate that I remembered this obscure accessibility feature that I used almost daily on a recent two-month road trip around Europe. Hopefully you’ll find similar success when traveling this summer.
Follow topics and authors from this story to see more like this in your personalized homepage feed and to receive email updates.
	Thomas Ricker
	
	
	
	






Original: https://www.theverge.com/tech/942854/apple-vehicle-motion-cues-review-really-work · Discussion
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U.S. pulling ocean sensors a 'shock' for Canadian research as El Niño nears

timescolonist.com · 302 points · Discussion

For the scientists who built and operated the system — and the researchers, educators and students who rely on its data — the timing feels particularly punishing.

        A decision by the United States to yank scientific instruments from around its shores is a “shock” and will leave a gap in research, said the head of the University of Victoria’s Ocean Networks Canada, a sub-sea sensor network that provides real-time data of ocean conditions


Kate Moran said Ocean Network’s systems and those of the U.S. are closely aligned in the collection of ocean temperatures, currents, sea levels and seismic data, and the information is critical for fisheries management, emergency planning and for researchers studying the effects of climate change.


She said the clawback of funding for scientific endeavours in the U.S. has been ongoing since Donald Trump became president 18 months ago.


“It’s not a complete surprise because we’ve been hearing about it, but when it actually happens, it’s a shock,” said Moran.


Starting this week, the Ocean Observatories Initiative will lose a network of more than 900 ocean sensors from waters off Oregon, Washington, Alaska, North Carolina and Greenland.


By 2027, the National Science Foundation will have dismantled most of the system, which had been slated to run another 15 to 20 years.


For the scientists who built and operated the system — and the researchers, educators and students who rely on its data — the timing feels particularly punishing, with an El Niño event expected to arrive along the Pacific coast this summer, bringing disrupted weather patterns and supercharging marine heat waves.


Without the Oregon and Washington network operated by the Ocean Observatories Initiative, researchers say they will lose much of their ability to measure what’s happening below the surface, where the most significant oceanographic signals originate.


“It’s a crippling loss of information,” Ed Dever, a professor at Oregon State University who helped lead the initiative’s Pacific Northwest operation, told the Associated Press.


He said scientists can get some data from the surface, such as temperature and the distribution of chlorophyll, which drives photosynthesis in plants, but information below cannot be gathered from satellites alone, including in low-oxygen zones.


Dever said the initiative, launched in 2015, was designed for a 25- to 30-year timeline, built on a scientific consensus that detecting meaningful climate signals requires at least three decades of continuous data.


Ten years in, it’s only given some hints, Dever said.


At Ocean Networks, which has been operating for 20 years, Moran agrees that an extended period of time is essential for spotting trends and anomalies.


“When we reached about the 10-year mark, that’s when we started seeing these long-time [data sets] as being incredibly helpful … to be able to actually extract natural variability from climate impact variability,” she said. “It also has helped us understand the intensity of the tectonics and the geophysical situation.


“These long-time series have been critical to understanding the changing ocean conditions.”


One significant piece will remain: a seafloor cable network managed by the University of Washington off the Pacific coast, which will continue providing data on volcanic and seismic activity in the region.


Scientists had seen warning signs as the Trump administration’s proposed 2026 budget included a 55% cut to the science foundation. Official word to begin shutting down arrived in early May.


Moran said Ocean Networks Canada and the University of Washington had a long and mutually beneficial partnership over the years, and sharing crucial data will be missed.


“It’s been pretty remarkable because this idea of real-time observations started in the late 1990s with collaboration between us,” said Moran.


Initially, it was called the Neptune Project and focused on wiring the tectonic environment. “It was the beginnings of the ideas that evolved to not only monitor the geophysics, but everything possible in the ocean,” said Moran. “It was a true scientific collaboration of doing something completely new, where you have 24-7 data coming in, which never happened before.”


Moran said before the Neptune observatories, scientists would get data primarily from using instruments on ships, where they would get measurements at one location at a specific time, and then the ship would have to leave. But the observatories allow for 24-7 collection of information.


“The ocean always changes, so having this continuous real-time data was a game changer,” said Moran.


She said with the removal of the buoys, moorings and gliders off the Washington coast, the international scientific community will be left with “less of a dataset to understand the full picture of the oceanographic conditions on our coast.”


Moran said the loss will affect students and researchers, and Ocean Networks Canada will reach out to them to help fill the gaps.


“There’s going to be honour students who have been relying on these systems for their theses and the papers that they publish, so we’re going to help so that they can continue and graduate.”


The data collected by Ocean Networks is used by more than 70,000 researchers, communities and decision makers, including First Nations.


Moran said the U.S. will retain the cabled observatory off Oregon and Washington for earthquake early warning and tsunami data.


Moran said the network is also considering placing some buoys from its Atlantic Ocean system into the area where the U.S. is removing moorings between Iceland and Greenland to monitor the Atlantic Meridiano Overturning Current.


The current drives warm water northward along the surface and sends cold, deep water back southward. The process delivers vital heat and nutrients to colder latitudes and transfers carbon to the ocean depths.


Scientists say the heat transport regulates the climate in Europe.


Ocean Networks Canada operates ocean observatories that collect data on physical, chemical, biological and geological aspects of the Pacific, Arctic and Atlantic oceans.


Sixty per cent of its annual operating funds are provided by The Canada Foundation for Innovation, with that money matched by other research foundations and organizations.


In 2023, the Department of Fisheries and Oceans announced $46.5 million in funding over five years to enhance ocean monitoring systems.


The University of Victoria also plays a role by providing services and a headquarters building.


[email protected]


— with files from the Associated Press
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Correlated randomness in Slay the Spire 2

tck.mn · 245 points · Discussion


        
Here are three true statements about the game of Slay the Spire 2
(in single player):


	
If you pick Neow's Bones in the Underdocks,
the random curse is ~54% likely to be Debt.*



	
It is impossible to receive Rebound from the Trash Heap event.



	
Your first fight is 76% likely to drop a potion in Underdocks,
and 4% likely to drop a potion in Overgrowth.**









(* assuming neither of the relics from Neow's Bones is New Leaf or Kaleidoscope)

(** assuming your Neow relic doesn't give cards or other relics)

(*** all on the current beta patch, v0.107.0)


What?!

Why? The culprit is unexpected correlation between different random number generators --
knowing the first output of one of the game's RNGs
gives information that helps predict the first output of all of the others.









The random number generators of Slay the Spire 2

For now,
I will give an extremely simplified explanation of this correlation.
If you want more details,
I will go into much greater depth at the end of this post.
If you don't care,
you can skip this section to see all the funny examples below.

The phenomenon of "correlated RNG" (or "CRNG")
is already known in the Slay the Spire community,
because Slay the Spire 1 had a similar issue,
described in detail in Forgotten Arbiter's blog post.[1]

Briefly,
in Spire 1,
the game used several distinct pseudorandom number generators,
to prevent e.g. randomness within a combat
from influencing future card rewards.
However,
they were all initialized to the same starting state,
which meant they produced the same sequence of numbers.
A crafty player could therefore pay attention to the results of past random events
and gain information about future random events.

In an attempt to avoid the same problem,
Spire 2 initializes its pseudorandom number generators
to different states.
The code looks something like this
(highly simplified for didactic purposes):

Rng UpFront = new Rng(seed + hash("up_front"));
Rng Shuffle = new Rng(seed + hash("shuffle"));
Rng UnknownMapPoint = new Rng(seed + hash("unknown_map_point"));
Rng CombatCardGeneration = new Rng(seed + hash("combat_card_generation"));
Rng CombatPotionGeneration = new Rng(seed + hash("combat_potion_generation"));
Rng CombatCardSelection = new Rng(seed + hash("combat_card_selection"));
Rng CombatEnergyCosts = new Rng(seed + hash("combat_energy_costs"));
Rng CombatTargets = new Rng(seed + hash("combat_targets"));
Rng MonsterAi = new Rng(seed + hash("monster_ai"));
Rng Niche = new Rng(seed + hash("niche"));
Rng CombatOrbGeneration = new Rng(seed + hash("combat_orbs"));
Rng TreasureRoomRelics = new Rng(seed + hash("treasure_room_relics"));
// ...


There are many more random number generators in the game
that I have not listed for brevity;
notably,
every event has its own RNG.

The hash function essentially produces a "random-looking" number
from the input string,
but the number is always the same for the same input.
So the idea is that the RNG states are shuffled around,
but the same seed still always results in the same run.

The problem comes when these seeds are passed
to the stock System.Random class in C#.
Unfortunately,
the pseudorandom number generation algorithm
used in C#
is almost entirely "linear" in the starting seed.

What this means exactly is a bit complicated --
again, I will go into greater detail later in this post.
But the consequence is that two RNGs
whose seeds differ by a known fixed amount
have their outputs differ by a fuzzier but still-exploitable amount.

How exploitable,
you might ask?
Well...

Here is a big pile of consequences of CRNG,
ranging from amusing-but-unimportant
to legitimately impactful on gameplay
(some of them even to casual players unaware of it!).



Neow's Bones

I'll start with the first example from the intro.
If you pick Neow's Bones in Underdocks,
the "random" curse you receive
actually has the following approximate distribution:


        Clumsy
Debt
Decay
Doubt
Guilty
Injury
Normality
Regret
Shame
Writhe

        
    

However,
in Overgrowth,
you instead get a curse from this distribution:


        Clumsy
Debt
Decay
Doubt
Guilty
Injury
Normality
Regret
Shame
Writhe

        
    

This one is quite funny to me --
people all over Reddit and Discord have been lamenting their terrible luck
that they keep rolling Debt from Neow's Bones.[2]
Even before discovering CRNG,
I saw some of these posts insisting it seemed more frequent than random.
It is hard to express how instantaneously my brain automatically dismissed them
as textbook confirmation bias.
And yet...

To understand this one,
we need to correlate three sources of randomness:


	
The "curse relic" available from Neow
comes from a call to Neow's event-specific RNG,
which is seeded with seed + 1 + hash("NEOW").

The Neow options always have exactly one relic from the "curse pool",
as described on the wiki.
The choice of which of the 8 curse relics to offer
is the first call to Neow's RNG.



	
The random curse from Neow's Bones
comes from a call to RunState.Rng.Niche,
which is seeded with seed + hash("niche").

Since New Leaf and Kaleidoscope also call Niche for their randomness,
rolling either of these relics from Neow's Bones will destroy the correlation.
But otherwise,
this will be the first call to Niche.



	
The Act 1 variant
(Underdocks or Overgrowth)
comes from a call to an unnamed RNG created in StartRunLobby#BeginRunLocally,
which is seeded with the base seed.





Since Neow's Bones comes from Neow's "curse pool",
you will only ever see it when the first call to the Neow RNG
rolls in a particular range,
which imposes a strong constraint on the possible range for the first call to Niche
(stronger when combined with which Act 1 you are in).

It is clear that this correlation is very impactful on gameplay,
even for players unaware of it.
It makes Neow's Bones a much worse relic,
giving less harmful curses like Clumsy, Guilty, and Injury extremely rarely
and more crippling ones like Debt much more often.

At this point,
you might be thinking
"wait,
doesn't that mean we can predict the randomness
of every Neow relic?"
Indeed we can!
Let's do some more of them.

Large Capsule


The first relic from Large Capsule is never common.

What a buff!

More specifically,
in Overgrowth,
it's about 70% to be uncommon and 30% to be rare.
In Underdocks,
it's about 37% to be uncommon and 63% to be rare --
but there's a caveat:

Large Capsule will only appear about 1.65% of the time
in an Underdocks act,
because everything is correlated with everything.
(Nobody seems to have noticed this one;
here was someone's very funny reaction to this information
as I was first investigating all of this.)

Here is the specific distribution of the "curse pool" option at Neow in Underdocks:


        CursedPearl
HeftyTablet
LargeCapsule
LeafyPoultice
NeowsBones
PrecariousShears
SilkenTress
SilverCrucible

        
    

And in Overgrowth:


        CursedPearl
HeftyTablet
LargeCapsule
LeafyPoultice
NeowsBones
PrecariousShears
SilkenTress
SilverCrucible

        
    

Getting back to Large Capsule in particular,
much like Neow's Bones,
the correlation has a legitimate gameplay impact.
The relic is better than it "should be" on average.

What about Small Capsule?

Small Capsule

Since Small Capsule is not a curse pool relic,
it does not have an intrinsic bias the way Neow's Bones and Large Capsule do.

However,
this means we can use the presence of another curse pool relic
to predict the rarity of the Small Capsule relic:


        CursedPearl[U]
HeftyTablet[U]
LeafyPoultice[U]
NeowsBones[U]
PrecariousShears[U]
SilkenTress[U]
SilverCrucible[U]
CursedPearl[O]
HeftyTablet[O]
LeafyPoultice[O]
NeowsBones[O]
PrecariousShears[O]
SilkenTress[O]
SilverCrucible[O]

        
    

(Here,
[U] means Underdocks and [O] means Overgrowth.
Large Capsule is never present because there is a hardcoded restriction
that both Capsules can't appear simultaneously.)

I've kept the scaling on the bars the same as the two charts in the previous section --
the total width of each row is proportional to how often that curse pool relic actually appears in the act.
This is to demonstrate a concise heuristic:
Small Capsule will usually give a common relic in Underdocks,
and usually give an uncommon or rare relic in Overgrowth.

Okay,
there's a lot more Neows with randomness,
so I'll sort of speed through a few more
and then get to some different stuff.

Leafy Poultice and Hefty Tablet

(These are "transform 2" and "choose a rare".)

Since these are both curse pool relics,
they have an intrinsic bias.
But they both generate multiple cards,
so we can only predict the first one.

It turns out that
the first transform from Leafy Poultice only has 22 possibilities
(out of each character's 80-card pool),
with some significantly more likely than others.

(These charts are pretty big,
so I've hidden them away here.
You can click through each character
to see the available options,
and have fun deciding which act is better.)

Leafy Poultice
Underdocks:


        Aggression
Anger
Armaments
AshenStrike
Barricade
BattleTrance
BloodWall
Bloodletting
Bludgeon
BodySlam
Brand
FiendFire
FightMe
FlameBarrier
ForgottenRitual
Havoc
Headbutt
Hellraiser
Hemokinesis
HowlFromBeyond
Impervious
InfernalBlade

        HeirloomHammer

    

Overgrowth:


        MoltenFist
NotYet
Offering
OneTwoPunch
PactsEnd
PerfectedStrike
Pillage
PommelStrike
PrimalForce
Pyre
Rage
SecondWind
SetupStrike
ShrugItOff
Spite
Stampede
Stoke
Stomp
StoneArmor
SwordBoomerang
Taunt
TearAsunder

        HeirloomHammer

    



Similarly,
the first option from Hefty Tablet only has 11 possibilities in Overgrowth,
and 3 possibilities in Underdocks!
This is because as shown above,
Hefty Tablet only appears in about 1.3% of Underdocks in the first place,
so seeing it is very strong information.

Underdocks:


        Juggernaut
TearAsunder
Thrash

        HeirloomHammer

    

Overgrowth:


        Juggernaut
Mangle
NotYet
Offering
OneTwoPunch
PactsEnd
PrimalForce
Pyre
Stoke
TearAsunder
Thrash

        HeirloomHammer

    

New Leaf and Arcane Scroll

(These are "transform 1" and "random rare".)

As with Small Capsule,
both the act and the curse pool option
influence these relics.

Including a full card list
for all 14 combinations of act and curse pool relic
would take way too much space,
so I'll just say:
you can narrow the possible transforms from New Leaf
down to anywhere from 4 to 39 options (out of 80),
and the possible cards from Arcane Scroll
down to anywhere from 3 to 12 options (out of 25),
depending on your act and Neow.

Here's one fun tidbit, though:
if you see Precarious Shears on Overgrowth
(which is quite rare),
then New Leaf is ~70% likely to give your character's alphabetically first card,
and Arcane Scroll is ~65% likely to give your character's alphabetically first rare card.

Okay, but let's be real,
at this point most of this isn't actually going to change the way you play.
How about something else that does?

Lightning orbs and random targeting

The Underdocks easy pool has two multi-enemy fights:
the Corpse Slugs and the Toadpoles.
If you are the Defect,
you might want to know where your first lightning orb will hit,
especially if you drew Dualcast turn 1.

In the first fight of Underdocks specifically,
your first orb is 75% to hit the enemy on the left.
(This applies to the evoke if you play Dualcast, or the passive if you don't.)
If you remember what curse pool you saw,
you can do better:


        CursedPearl
HeftyTablet
LargeCapsule
LeafyPoultice
NeowsBones
PrecariousShears
SilkenTress
SilverCrucible

        
    

You can do even better in the Corpse Slugs fight,
which has a randomized starting attack pattern.
I'm not going to list the whole table here,
but for example:
if you saw Precarious Shears
and the Corpse Slug on the right is debuffing,
then your orb is actually >95% to hit the one on the right.

(By the way,
floor 2 Corpse Slugs will both be attacking on turn 1
less than 3% of the time.
How nice of them!)

This applies to the first random combat target of the entire run --
for example,
you might predict your first Countdown proc on Necrobinder,
or your first Parrying Shield proc on anyone.

Speaking of early Act 1,
let's finally get to the two other examples from the intro.

Trash Heap

Since the Trash Heap is Underdocks-exclusive,
it is intrinsically biased.
Here is the output of the Trash Heap RNG
conditioned on the act RNG rolling Underdocks:


        Caltrops
Clash
Distraction
DualWield
Entrench
HelloWorld
Outmaneuver
Rebound
RipAndTear
Stack

        
    

As you can see,
it is literally impossible to obtain the card Rebound
in a single player game.[3]

In case you care about predicting the relic,
the pairs of consecutive cards
correspond to Darkstone Periapt, Dream Catcher, Hand Drill, Maw Bank, and The Boot respectively
(e.g. if the card is Entrench or Hello World, the relic is Hand Drill).

In case you want to predict the Trash Heap more precisely,
here is the output further conditioned on the curse pool relic you saw
(bars are hoverable):[4]


        CursedPearl
HelloWorld (66.63%)
Outmaneuver (32.26%)
RipAndTear (0.43%)
Stack (0.69%)

HeftyTablet
Outmaneuver (98.82%)
RipAndTear (1.18%)

LargeCapsule
HelloWorld (0.04%)
Outmaneuver (0.26%)
RipAndTear (99.70%)

LeafyPoultice
Entrench (0.08%)
HelloWorld (0.26%)
RipAndTear (35.29%)
Stack (64.36%)

NeowsBones
Caltrops (76.61%)
Clash (8.24%)
DualWield (0.14%)
Entrench (0.18%)
Stack (14.82%)

PrecariousShears
Clash (57.61%)
Distraction (42.16%)
DualWield (0.23%)

SilkenTress
Clash (0.56%)
Distraction (42.90%)
DualWield (56.54%)

SilverCrucible
Caltrops (0.83%)
Clash (0.03%)
DualWield (4.40%)
Entrench (79.10%)
HelloWorld (15.46%)
Stack (0.18%)


        
    

Incidentally,
after finding this one,
I searched for discussion about it on the internet,
and indeed people have noticed they can't seem to complete their Compendiums.
But I also discovered that
user @hoge posted a spot-on description of the issue on Discord about a month ago.
Props to them!

Potion drops and question mark combats

Finally,
here is the third point mentioned in the intro --
how often does your first fight drop a potion?
You know the drill by now:


        CursedPearl[U]
HeftyTablet[U]
LargeCapsule[U]
LeafyPoultice[U]
NeowsBones[U]
PrecariousShears[U]
SilkenTress[U]
SilverCrucible[U]
CursedPearl[O]
HeftyTablet[O]
LargeCapsule[O]
LeafyPoultice[O]
NeowsBones[O]
PrecariousShears[O]
SilkenTress[O]
SilverCrucible[O]

        
    

Again,
recall that Tablet and Capsule are extremely rare in Underdocks,
and Shears and Tress are extremely rare in Overgrowth.
Accounting for this,
overall,
the chance that your first fight drops a potion is 76% in Underdocks
and just 4% in Overgrowth!

However,
note that picking any Neow that generates a card reward or random relic
breaks this correlation,
since it steals the first call to rewards RNG.
So Lost Coffer might look more appealing than average on bad Overgrowth maps.

As a bonus,
the chance that the first ? room is a combat
is also quite unevenly distributed:


        CursedPearl[U]
HeftyTablet[U]
LargeCapsule[U]
LeafyPoultice[U]
NeowsBones[U]
PrecariousShears[U]
SilkenTress[U]
SilverCrucible[U]
CursedPearl[O]
HeftyTablet[O]
LargeCapsule[O]
LeafyPoultice[O]
NeowsBones[O]
PrecariousShears[O]
SilkenTress[O]
SilverCrucible[O]

        
    

(It mostly evens out by act,
at ~9.6% in Underdocks and ~10.4% in Overgrowth.)

























So far,
everything here has only applied to Act 1.
But --
you guessed it --
we can go further...

Doll Room

The Doll Room
is an event that appears in Act 2.
But as with most events,
it uses its own RNG,
so we can correlate it with the first call to every other RNG.

By this point in the game,
you have seen a very large number of first-RNG-calls,
and it's probably possible to predict the Doll Room with very high accuracy.
But even just the Neow options are pretty good:


        CursedPearl
HeftyTablet
LargeCapsule
LeafyPoultice
NeowsBones
PrecariousShears
SilkenTress
SilverCrucible

        
    

This shows which doll you will get if you click the "one doll" option.
The "two dolls" option can be determined from the "one doll" option as follows:


	1 doll		2 dolls

	Daughter 	→	Daughter + Struggles

	Struggles	→	Struggles + BingBong

	BingBong 	→	BingBong + Daughter



So if you rolled Hefty Tablet and want to guarantee Mr. Struggles,
or if you rolled Precarious Shears or Silken Tress and want to guarantee Bing Bong,
you only need to pay 5HP,
and it will always be one of the options.

You might notice that the doll distribution
looks pretty similar to the Underdocks/Overgrowth distribution.
And in fact,
there's a simpler "rule":
in Underdocks runs,
the "one doll" button is ~62% to be Bing Bong and ~4% to be Daughter,
and vice versa for Overgrowth.

Divination

The Crystal Sphere
also only appears in Act 2 or 3.

Again,
it uses its own RNG,
but this time the first interesting RNG call is the second one,
which determines where to place the relic box.[5]

What's the easiest second roll to correlate with?
There are some that are very high-signal
(e.g. the top left card in the first shop),
but it's kind of obnoxious to track
because it depends on which rarity was rolled first.

It turns out that the amount of gold your first combat drops
is the second roll of the "rewards" RNG
(the first is whether you get a potion,
as seen above).

So here's a little widget
where you can see the distribution
conditioned on gold number,
assuming Ascension 3+:

1st fight gold: 


But okay,
this opens up a whole new world of possibilities.
What else can we do by correlating 2nd rolls?

Ancient rewards

Being able to predict Ancients
would be extremely powerful.
But unfortunately
(or fortunately, depending on your perspective?),
combats, elites, bosses, and Ancients
are all rolled by RunState.Rng.UpFront,
which first rolls about 100 times to shuffle the relic lists.













What you can do is predict what Ancient options you will get
if that Ancient shows up.
For example,
here's Pael's option 2 based on first combat gold:


While this information is surprisingly strong,
it's not immediately clear how useful it is,
because you don't know whether the Act 2 Ancient will be Pael in the first place.
But I suppose it means if you roll 11 gold,
you should immediately give up on your Clone dreams.
(Or maybe I'm dreaming too small,
and 13 gold means the Perfected Strike immediately gets in the deck...)

You can do the same for Tezcatara's option 2,
but those are mostly not particularly actionable in Act 1.
On the other hand,
Tezcatara's option 1 contains Nutritious Soup,
which very well might influence how much you prioritize Strike removes:


        CursedPearl[U]
HeftyTablet[U]
LargeCapsule[U]
LeafyPoultice[U]
NeowsBones[U]
PrecariousShears[U]
SilkenTress[U]
SilverCrucible[U]
CursedPearl[O]
HeftyTablet[O]
LargeCapsule[O]
LeafyPoultice[O]
NeowsBones[O]
PrecariousShears[O]
SilkenTress[O]
SilverCrucible[O]

        
    

Particularly noteworthy is that if Precarious Shears is offered --
which you might have used to remove two Strikes --
then Tez option 1 is 88.75% to be Soup.
This was especially funny
because as I was actively dumping CRNG discoveries into Discord,
two different people posted sad screenshots of them seeing Soup with 2+ Strikes removed.
And what do you know,
both of them had Shears in the relic bar.
I only felt a little bad breaking the news.

What about Orobas?
It turns out that that one rolls a color for Sea Glass
and a choice between Prismatic Gem and Sea Glass
before picking option 1,
so we actually need the third roll of some RNG.
The easiest one to reach for
is the first combat reward.


        common potion
uncommon potion
rare potion
common card
uncommon card

        
    

If you got a potion,
that was the third RNG roll;
otherwise it was the first card.
Also note that picking any Neow that gives you a card or relic
breaks this correlation and introduces a new one,
which I won't bother trying to elaborate on here.

I suppose the actionable information here
is the uneven distribution of Electric Shrymp,
which might influence how much you want to pick a good Imbue card.

As for Darv and the Act 3 Ancients,
all of them shuffle longish lists,
which calls RNG too many times to be cleanly predictable.

And more...

In Slay the Spire 1,
to choose between some number of things,
most of the RNGs rolled an integer from 0 to something very large,
then took the remainder when divided by that number.
This meant that you could only take advantage of correlations
when the numbers of things being chosen from
shared a lot of factors,
which was not that common.

In Slay the Spire 2,
to choose between some number of things,
most of the RNGs roll a decimal number from 0 to 1,
then scale by that number.
This means that basically every RNG output
gives information about every other RNG output.

I have already described many specific instances of correlation.
But really, every first roll can be correlated against every other first roll,
and second roll against second roll,
and so on.

To that end,
here is a very long,
yet still incomplete,
list of first rolls.
Remember,
all of these give some information
about all the others.


	version of Act 1

	Neow curse pool relic

	the first common relic seen in a shop

	the last card you draw in your first combat

	the first ? room's contents

	the first card you generate during combat (e.g. Attack Potion)

	the first randomly selected card during combat (e.g. Mummified Hand)

	the first random energy cost chosen (e.g. Slither)

	the first random enemy chosen (e.g. lightning orbs)

	the first instance of random monster AI

	the first "niche RNG" result (e.g. Whetstone)

	the first orb made by Trash to Treasure or Chaos

	whether your first fight drops a potion

	which card is on sale in the first shop

	option 1 of Pael or Tezcatara

	the first transform from Leafy Poultice

	the version of music heard in acts with multiple tracks

	cosmetic skin of Byrdpip or Pael's Legion

	the behavior of all of these encounters:
Endless Conveyor (initially offered food),
Ovicopter (cosmetic skin of eggs[6]),
Punch Off (starting HP of Punch Constructs),
Three/Four Slimes (order of the two small slimes),
any encounter with randomized starting intents
(e.g. Two-Tailed Rats),
and any encounter with randomized enemies
(e.g. Slithering Strangler's companion)

	the randomness from all of these events:
Aroma of Chaos (transform),
Colorful Philosophers (colors offered),
Crystal Sphere (gold cost),
Dense Vegetation (gold amount),
Doll Room (any button's result),
Jungle Maze Adventure (first gold amount),
Luminous Choir (gold cost),
Morphic Grove (first transform),
Ranwid the Elder (requested potion),
Reflections snoitcelfeR (first downgraded card),
Stone of All Time (requested potion),
Slippery Bridge (initially offered card),
Sunken Treasury (first gold reward),
Symbiote (transform),
Tablet of Truth (first upgrade),
The Future of Potions? (first card type),
The Lost Wisp (gold amount),
The Sunken Statue (gold amount),
The Trial (which trial),
This or That? (gold amount),
Tinker Time (missing card type),
Trash Heap (card or relic),
Welcome to Wongo's (downgraded card),
Whispering Hollow (gold cost)



Here is a shorter list of second rolls.


	every bullet that starts with "the first", replacing with "the second"

	your first fight's gold reward

	the top left card in the first shop

	option 2 of Pael or Tezcatara

	the character you are playing, if you chose "random character"[7]

	the randomness from all of these events:
Crystal Sphere (placement of relic box),
Doll Room (2nd or 3rd button's result),
Endless Conveyor (transform / upgrade / next food),
Jungle Maze Adventure (second gold amount),
Morphic Grove (second transform),
Ranwid the Elder (requested relic),
Reflections snoitcelfeR (second downgraded card),
Slippery Bridge (next card),
Sunken Treasury (second gold reward),
Tablet of Truth (second upgrade),
The Future of Potions? (second card type),
The Trial (first transform),
Tinker Time (order of offered card types),
Whispering Hollow (transform)



I could go on,
but hopefully,
I have made my point.

Plea to the developers

This section title is mostly just a reference
to Forgotten Arbiter's post about Spire 1 CRNG.
Of course,
I do think that CRNG in Spire 2 is a bug and ought to be fixed,
and I think it would be pretty bad for the game if it wasn't.

However,
I am confident
that Mega Crit will address this issue.
For one thing,
Spire 2 is still in Early Access,
much earlier in its development cycle
than when CRNG was discovered in Spire 1.

But also,
compared to Spire 1,
the influence of CRNG is much more directly impactful
to players who don't know or care about it.
It would be pretty unreasonable,
for example,
if it was impossible to complete the in-game Compendium
(due to being unable to ever see the card Rebound).
And other correlations,
such as the curse distribution of Neow's Bones,
have a significant balance impact
which would not make sense to allow to exist
in a very intentionally-designed strategy game.

Luckily,
this problem is very simple to fix.
For example,
replacing System.Random with this drop-in 50-line replacement I threw together
would be a 3-line change in the Spire 2 code
and immediately eliminate all correlation.
(I don't expect Mega Crit to literally use this code,
although I would be perfectly fine with them copying it wholesale;
the point is just to demonstrate how easy it is.)

If you are curious about the nitty-gritty details
of what causes the issue and other options for fixing it,
feel free to read the appendices below.

Otherwise,
some closing remarks:
I spent a lot of effort writing this post,
basically entirely because I thought it was fun.
The length of the post is wildly disproportionate
to the seriousness and magnitude of the bug.
But I hope you enjoyed reading it too! :)



Appendix: How?

You might be wondering how I realized that Spire 2 has CRNG,
given that the code appears explicitly written to prevent it.
In fact,
with some very reasonable assumptions on how the System.Random class is implemented in C#,
the randomness in Spire would be totally fine.

I wish I could say that I read the code
and thought of this possible flaw from first principles,
that'd be really cool.
Alas,
I am not that clever.
It was actually a complete accident:
during jmac's recent overnight Royalties + Spectrum Shift stall
for 2 million gold[8],
I was inspired to write a seed-search program
to find a seed where you could transform into The Scythe + Call of the Void at Neow,
and stall the first fight of the game to Transfigure your Scythe arbitrarily many times
to scale its damage arbitrarily high.[9]

I got the seed search working,
and I started adding conditions one by one.
It successfully found many seeds where Neow offered a Leafy Poultice,
and the transforms were The Scythe and Call of the Void in some order.
However,
I also wanted the act to be Overgrowth,
both because it has more stallable easy pools
and because of the Overgrowth-exclusive transform 2 event,
which would allow obtaining 2 more Scythes on floor 3.

But as soon as I added the Overgrowth condition,
suddenly there were no seeds to be found.
I was baffled and thought my code somehow had a bug,
but it was still generating tons of Underdocks seeds perfectly fine.

Finally,
I just had it check the other conditions
and print out the raw value of the RNG output used to determine the act
(which is Underdocks when it's less than 0.5,
and Overgrowth otherwise).
To my befuddlement,
not only was the value always less than 0.5,
it was always very close to 0.1.

This made absolutely no sense to me unless there was in fact correlation somehow.
So to actually determine whether a correlation somehow existed,
I made a scatterplot with the transform roll on the X-axis
and the act roll on the Y-axis.
And the results were, uh,
rather shocking.


Thus began the unexpected dive into correlating every single other roll in the game.
For posterity,
I saved the video of this whole adventure
(link is to somewhere around the point where I noticed something was up).

The reason my Call of the Void + The Scythe seed was impossible,
by the way,
is because neither card can be the first transform
in an Overgrowth act with Leafy Poultice offered
(as can be seen in the Leafy Poultice table).

Appendix: Why?

As promised,
I will now actually show you why the C# implementation causes all of this.

The one-sentence summary is "the output is linear in abs(seed)",
if you understand what those words mean.
If not,
or you want more specific details,
here's a more complete explanation.

The actual code of System.Random,
copied directly from the .NET reference source,
is:

// ==++==
//
//   Copyright (c) Microsoft Corporation.  All rights reserved.
//
// ==--==

[...]

private int inext;
private int inextp;
private int[] SeedArray = new int[56];

[...]

public Random(int Seed) {
  int ii;
  int mj, mk;

  //Initialize our Seed array.
  //This algorithm comes from Numerical Recipes in C (2nd Ed.)
  int subtraction = (Seed == Int32.MinValue) ? Int32.MaxValue : Math.Abs(Seed);
  mj = MSEED - subtraction;
  SeedArray[55]=mj;
  mk=1;
  for (int i=1; i<55; i++) {  //Apparently the range [1..55] is special (Knuth) and so we're wasting the 0'th position.
    ii = (21*i)%55;
    SeedArray[ii]=mk;
    mk = mj - mk;
    if (mk<0) mk+=MBIG;
    mj=SeedArray[ii];
  }
  for (int k=1; k<5; k++) {
    for (int i=1; i<56; i++) {
  SeedArray[i] -= SeedArray[1+(i+30)%55];
  if (SeedArray[i]<0) SeedArray[i]+=MBIG;
    }
  }
  inext=0;
  inextp = 21;
  Seed = 1;
}

[...]

private int InternalSample() {
    int retVal;
    int locINext = inext;
    int locINextp = inextp;

    if (++locINext >=56) locINext=1;
    if (++locINextp>= 56) locINextp = 1;

    retVal = SeedArray[locINext]-SeedArray[locINextp];

    if (retVal == MBIG) retVal--;
    if (retVal<0) retVal+=MBIG;

    SeedArray[locINext]=retVal;

    inext = locINext;
    inextp = locINextp;

    return retVal;
}


There are two parts -- the constructor (public Random)
and the function ultimately called to generate random numbers (int InternalSample).

First,
most of the work of the constructor is initializing the internal SeedArray state,
which will ultimately be used to produce the outputs.
The last entry is set to some constant minus the absolute value of the seed,
and then we jump around setting the other entries in a random-looking order
(that's what the times 21 mod 55 stuff is about).
To determine the value for the next entry,
we subtract the previous two entries.

After that,
we do 4 more rounds of subtracting random-looking entries from each other.
All of this is being done mod 2^31-1,
which is what the MBIG lines are doing
(MBIG is set to Int32.MaxValue).

Finally,
when we actually ask for a random number,
we see that the value we get is SeedArray[1] - SeedArray[22].
Every time we ask for a new number,
those numbers are incremented
(so the next one is SeedArray[2] - SeedArray[23]),
wrapping around as necessary.
The output is also inserted into SeedArray,
replacing some previous value to give a new value
the next time the indices come back around.

The root of the problem is that the only input to this whole process
is the absolute value of the seed --
let's call it S --
and every entry of SeedArray is linear in S.
What this means is that you can express them as x*S + y,
for some integers x and y.[10]

Why is this true?
Well,
the first thing we put into SeedArray is a constant minus S,
which is linear.
Then everything else in the constructor sets entries of SeedArray
to the difference between two of its existing entries.
But the difference between two linear things is itself linear --
(x1*S + y1) - (x2*S + y2) = (x1-x2)*S + (y1-y2).
So this property remains true
no matter how much random-looking subtraction we mess around doing.

The InternalSample function only contains subtractions too.
So if we make an RNG with some S,
then its first output will be exactly x*S + y for some known constants x and y.
But imagine we make a new RNG with S+1.
Now the first output will be exactly x greater than the first output of the other one!
In general,
RNGs whose S differ by some amount d
will have their first outputs differ by exactly x*d.

Since the game's RNGs differ by a known fixed value,
this immediately gives the desired correlations.
There is one tiny wrinkle,
which is that S is the absolute value of the input seed.
If the fixed offset between RNGs crosses 0,
one of them will have an extra negation.
This is why the image of the graph above has lines with both positive and negative slope.

Incidentally,
there is some further discussion on the internet
of this exact property of the default C# random generator
and how it produces exactly this kind of correlation.

Appendix: What?

What exactly would fix the problem?
I'll start from the simplest option and go from there.

The naive first-order fix
is to generate the seeds for different RNGs
by a nonlinear operation,
like multiplication.
If you multiply the seed by a fixed constant for each RNG,
instead of adding,
then the extremely easy predictive power of linearity goes away.
(Alternatively,
you could hash the values produced after whichever operation you choose.)

However,
this is still not a very good solution.
While it does address the blatant problems
like Rebound and Neow's Bones,
it still leaves in subtle bits of exploitability.
Knowing that the outputs of two RNG streams are related by a constant offset
can still be taken advantage of given many samples of both,
even if the exact offset is not known up front.

The easiest "real" fix
is to simply implement a nonlinear psuedorandom number generator.
The topic of PRNGs with desirable apparent-randomness properties
is very well-studied,
and many suitable options are available with extremely simple algorithms.
The one I chose for my sample implementation from the main post
was PCG32,
but this was pretty arbitrary and basically any modern algorithm will do.

Implementing a PRNG within the codebase
instead of calling the C# standard library
has an additional advantage:
seeds are guaranteed to be the same on all platforms.
In Spire 1,
seeds on the desktop version of the game
were different from seeds on the mobile version of the game,
because the standard library implementation of PRNG
differed between platforms.
It is also worth mentioning that the standard library implementation might change over time,
which would break all past seeds.

As a bonus,
I will also mention a slightly more complex option.
The way Slay the Spire allows you to save and resume runs
is by storing the total number of times each RNG has been called,
and then calling each RNG that many times (throwing away the result)
whenever a save file is loaded.
This works totally fine,
but feels a little silly.
The alternative[11]
is a class of PRNGs known as
counter-based random number generators,
which store no internal state.
Instead,
to request the nth random number,
you pass the parameter n
(you could also think of this as the internal state
being an integer that is incremented by 1 each call).
So using any PRNG of this style instead
and slightly modifying Slay the Spire's internal Rng class
would eliminate the need for the "advancing" process.






There are no comments yet.
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Claude: Elevated errors across many models

status.claude.com · 172 points · Discussion


      

      
        
          
            Resolved
          

          
            The incident has now been resolved. We had two phases:
* between 10:23 PT / 17:23 UTC to 11:00 PT / 18:00 UTC -- all Sonnet and Opus models were affected, reaching an error rate of around 10%
* after 11:00 PT / 18:00 UTC and until 12:20 PT / 19:20 UTC -- Opus 4.8 had an average error rate of 10%The incident is now resolved.

            

            
              Posted Jun 16, 2026 - 19:32 UTC
            

          

        

        
          
            Monitoring
          

          
            A fix has been implemented and we are monitoring the results.
            

            
              Posted Jun 16, 2026 - 19:22 UTC
            

          

        

        
          
            Update
          

          
            We are continuing to work on a fix for this issue.
            

            
              Posted Jun 16, 2026 - 19:08 UTC
            

          

        

        
          
            Update
          

          
            We are continuing to work to resolve an elevated rate of errors on requests to Claude Opus 4.8, and will provide an additional update as soon as possible.
            

            
              Posted Jun 16, 2026 - 19:00 UTC
            

          

        

        
          
            Identified
          

          
            We are still seeing errors on Opus 4.8 and Haiku 4.5.
            

            
              Posted Jun 16, 2026 - 18:15 UTC
            

          

        

        
          
            Monitoring
          

          
            A fix has been implemented and we are monitoring the results.
            

            
              Posted Jun 16, 2026 - 18:00 UTC
            

          

        

        
          
            Investigating
          

          
            We are currently investigating this issue.
            

            
              Posted Jun 16, 2026 - 17:29 UTC
            

          

        


      
        
          This incident affected: claude.ai, Claude API (api.anthropic.com), Claude Code, and Claude Cowork.
        

    



Original: https://status.claude.com/incidents/xmhsglsz3h3w · Discussion
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TIL: You can make HTTP requests without curl using Bash /dev/TCP

mareksuppa.com · 168 points · Discussion

I needed to check that one container could reach another over an internal Docker network: a plain GET /health against a service on a shared network. The obvious move is curl http://service:8642/health. But this app image was stripped right down, with no curl or wget and nothing else around that I could use to open a socket.
As it turns out, bash can speak HTTP by itself bash can open a TCP socket, and you can write a small HTTP request to it by hand. Opening a connection to a host and port and writing the request needs nothing beyond the shell that’s already there:
bash
exec 3<>/dev/tcp/service/8642
printf 'GET /health HTTP/1.1\r\nHost: service\r\nConnection: close\r\n\r\n' >&3
cat <&3


service here is just the hostname of whatever you’re talking to. It has to resolve and be reachable from wherever you run this, so it needs to be set up first: a container or service name on a Docker network you’ve configured, or any DNS name that resolves. Swap in your own host and port.
That prints the whole response: the status line, the headers, the blank line, and the body. To add a header, such as an Authorization: Bearer token, put another \r\n-terminated line before the blank line that ends the request:
bash
exec 3<>/dev/tcp/service/8642
printf 'GET /v1/models HTTP/1.1\r\nHost: service\r\nAuthorization: Bearer %s\r\nConnection: close\r\n\r\n' "$API_KEY" >&3
cat <&3


What caught me out the first time is that /dev/tcp isn’t a real device file. There’s no such path on disk; ls /dev/tcp finds nothing, and cat /dev/tcp/... from another shell just errors. It’s a redirection that bash handles internally. From the Bash manual:
/dev/tcp/host/port – If host is a valid hostname or Internet address, and port is an integer port number or service name, bash attempts to open the corresponding TCP socket.

The names were picked because no real Unix has a /dev/tcp or /dev/udp hierarchy, so there’s nothing to collide with. Bash does the DNS lookup and the connect(2) for you, and exec 3<> hands the socket a file descriptor (3) you read from and write to like any other.
A few things worth knowing:
	This is not a real HTTP client. It does not parse HTTP properly, handle redirects, chunked responses, compression, retries, TLS, or any of the other things curl quietly does for you. It’s a quick connectivity and debugging trick.
	The Connection: close header matters. Without it the server keeps the connection open after it responds, which is the HTTP/1.1 default, and cat <&3 then waits forever for bytes that never arrive. Asking the server to close means cat reaches EOF and returns. Wrapping the call in timeout 6 bash -c '...' covers you either way.
	There’s no TLS. /dev/tcp opens a raw socket, so this only works for plaintext HTTP. For https you’d need openssl s_client, and by then you may as well have the proper tools.
	This is a bash feature, not POSIX. dash (Debian’s /bin/sh) and zsh don’t have it, so a #!/bin/sh script can’t use it. Call bash directly.
	It’s a compile-time option, switched on when bash is built with --enable-net-redirections. Most mainstream builds enable it, and it worked without any fuss in the Debian-based image I was in, but Debian shipped it disabled for years, so on an old or very minimal system it’s worth checking first.

For day-to-day work curl is still the right tool. But inside a deliberately small container where you can’t install anything, this gets a quick check done without adding a package.





Original: https://mareksuppa.com/til/bash-dev-tcp-http-without-curl/ · Discussion
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But yak shaving is fun

parksb.github.io · 156 points · Discussion

The joy of building from scratch 
KO | EN
[image: A yak.]
This blog doesn’t use a static site generator or framework like Jekyll, Hugo, or Gatsby. I tried a few of them at first, but they gave me too little freedom to customize, so I decided to build the blog myself. Early on I just wrote posts in HTML, but that was so inconvenient that I built a system for writing posts as JSON files. That too was awkward for longer pieces, so I developed a service that converts Markdown files into HTML files. Then I built a tool to compile and deploy the resulting files. In the end, I’d built a static site generator from scratch.
This kind of thing is called yak shaving. The term was coined by Carlin Vieri, a PhD student at the MIT AI Lab, and it refers to doing a chain of related tasks for a single goal until you lose the original purpose entirely and end up on something completely unrelated. An example mentioned on LangDev IRC makes it clear why it’s called yak shaving.
	I get an axe to chop down a tree.
	The axe is too dull, so I go looking for a stone to sharpen it.
	But I hear that a certain village has a really good stone.
	I get a yak to travel to that village.
	The yak’s hair is too long, so I start shaving it.

There’s also an example from Seth Godin, the entrepreneur, marketer, and author.
	“I should wash the car today.”
	“Oh no, the hose is busted. I’d better buy a new one at Home Depot.”
	“But Home Depot is on the other side of the Tappan Zee Bridge. I have to go through the toll, so I need an E-ZPass.”
	“Wait! I think I could borrow my neighbor’s E-ZPass…”
	“But Bob won’t lend me his E-ZPass until my son returns the pillow he borrowed.”
	“The pillow has shed so much yak hair that I can’t just give it back. I’ll have to restuff it with yak hair.”
	And so, just to wash the car, I end up at the zoo shaving a yak.

Both stories came after the term yak shaving was coined; the term itself was actually born somewhere else. Carlin Vieri, who had played hockey late into a Tuesday night, was eating dinner in the middle of the night and watching TV. On TV was the Yak Shaving Day episode of the cartoon The Ren & Stimpy Show. The plot goes like this:
Yak Shaving Day is five days off. Ren and Stimpy decorate the house by hanging a dirty diaper on the wall and pouring coleslaw into their boots. Then they set shaving cream and a razor on the bathroom sink and pray that a shaved yak will fly in on a magic kayak and bring them gifts. That night, the yak emerges from the bathtub drain, shaves, and leaves a gift in the sink before going: the very scum of the cream it used to shave.[1]

Carlin Vieri found this bizarre. A few days later, while pulling an all-nighter on paperwork (annoying chores like getting an administrator’s permission, setting up a DHL account, and finding a post office), he told a colleague he was yak shaving. He kept using the phrase with people in the lab over the next few months, and the term caught on.[2] The cartoon is so strange, and has so little to do with software, that its origin doesn’t seem to be widely known.
One mistake engineers (or the managers running engineering teams) often make is “building from scratch.” An engineer might not quite like the off-the-shelf solutions, or might want to prove their own skill. A client or manager might have a mistaken idea of what existing solutions do, or might think those solutions don’t precisely meet the requirements.
Whether it’s production or a toy project, most projects have a limited budget and limited time. Build from scratch and you eventually start shaving a yak, and once you start shaving, there’s no telling where it ends. In the end you give up the original goal. In a case like that, the right move is to find an alternative that satisfies the core of the requirements and to cut the work down as much as possible.
But yak shaving is fun.
Yak shaving can’t help but be fun. Making something that didn’t exist before, finding and solving problems, digging through a chain of knowledge to understand how something works: all of it pulls engineers in. The very idea of building the thing you want yourself is appealing even if you aren’t an engineer. In The Mythical Man-Month, Frederick P. Brooks Jr. gave these reasons why programming is fun:[3]
	The sheer joy of making things.
	The joy of making something useful to other people.
	The fascination of fashioning a complex, puzzle-like object out of interlocking moving parts, and watching the rules you built into it play out in subtle cycles.
	The joy of constant learning.
	The joy of working with a flexible, easily handled medium of expression.

TeX, too, was born from shaving a yak. TeX is a typesetting system created by Stanford professor Donald Knuth; the name covers the whole system that runs the program, including the typesetting language and the compiler that processes it.[4] Because it makes formulas easy to enter, it’s widely used in the social sciences and in science and engineering. (LaTeX, a set of macros for using TeX more easily, is what most people use.)
For example, write this in TeX syntax:
-b \pm \sqrt{b^2 - 4ac} \over 2a
and it comes out nicely typeset like this:
−b±b2−4ac2a -b \pm \sqrt{b^2 - 4ac} \over 2a In 1976, Donald Knuth was preparing the second edition of The Art of Computer Programming, Volume 2: Seminumerical Algorithms. He wanted to use hot type, the same typesetting used in the first edition, but hot type was no longer available. Unhappy with the alternatives, Knuth came across Patrick Winston’s new book, which had been digitally typeset around that time. Inspired by it, he resolved to build his own digital typesetting system and sketched out TeX’s basic features.[5]
Knuth built the first version of TeX in the SAIL language, then developed and finished it in WEB, a programming language he created himself.[6] WEB source mixes documentation and code together, and the documentation and code in a WEB file can be extracted into a TeX file and a Pascal file by two programs called Weave and Tangle, respectively. He called this programming paradigm literate programming. Together with Michael Plass, Knuth also devised the Knuth-Plass line-wrapping algorithm, which decides where to break lines in a paragraph. On top of that, he designed Computer Modern, a font for TeX, and created METAFONT, a language for defining vector graphics. He even developed the DVI (Device Independent) format so that TeX could be output without depending on any particular device.[7]
So, in order to write a book, Donald Knuth created a programming language, a paradigm, an algorithm, tools, and a typeface. TeX took nearly ten years to build, and the book came out that much later. But it wasn’t a wasted effort.
Of course, this is an extreme success story; most yak shaving fails. You’re supposed to stop at the right point,[8] but once you start shaving, it’s hard to quit, whether because the time you’ve already sunk in feels too precious to waste or because the shaving itself is fun. Or you really do need to see it through, but you end up quitting anyway, either when the thought “what am I even doing right now?” creeps in and your interest fades, or when the resources allotted to the project run dry.
On the other hand, for someone trying to learn, I think yak shaving is remarkably effective. Most CS coursework demands a certain amount of yak shaving regardless of what the professor intended, and sometimes you get more out of digging into the knowledge around an assignment than out of its main instructions. Put the other way around, shaving a yak always teaches you something. If you set out to build a computing system the yak-shaving way, for instance, you have to study everything from Boolean logic to logic circuits, computer architecture, programming languages, and operating systems. Noam Nisan and Shimon Schocken’s The Elements of Computing Systems walks through exactly this. So even if you never reach the end, as long as you learned something while shaving the yak, that alone makes it worthwhile (or so I’d like to believe).
Anyway, yak shaving is fun.

	DeadPark, “Ren and Stimpy: The Quest for the Shaven Yak”. ↩︎

	Donavon West, “Yak Shaving: A Short Lesson on Staying Focused”, American Express, 2018. ↩︎

	프레더릭 브룩스, “맨먼스 미신: 소프트웨어 공학에 관한 에세이”, 강중빈 역, 인사이트, 6-7쪽, 2015. ↩︎

	KTUG, “KTUGFaq: TeX”, 2009. ↩︎

	TUG, “History of TeX”, 2019. ↩︎

	권현우 외 15명, “TeX: 조판, 그 이상의 가능성”, KTS 설립 10주년 기념문집, 한국텍학회, 경문사, 314쪽, 2017. ↩︎

	Florian Gilcher, “Donald Knuth - The Patron Saint of Yak Shaves”, 2017. ↩︎

	item4, “성공적인 Yak Shaving, 실패하는 Yak Shaving”, 2015. ↩︎






Original: https://parksb.github.io/en/article/32.html · Discussion




Getting Creative with Perlin Noise Fields


12

Getting Creative with Perlin Noise Fields

sighack.com · 152 points · Discussion



  
  


  

  TL;DR: I made twenty five different designs using only Perlin flow fields, a simple generative algorithm. Scroll down to see the results.


All Processing code for this article, along with images and animated GIFs, can be found on Github


In little gaps of time when I’m trying to unwind from my PhD work, I have a hobby of making generative art. Seeing interesting images appear within a short time using simple algorithms provides a refreshing change from my academic work where one ends up working for months or years on a project before seeing any success.


On a boring weekend in December last year, I decided to set myself a fun challenge: pick a simple generative process to simulate and attempt to make as many different variations as I can by just playing with the various available parameters.


The algorithm I picked was perlin noise fields, the movement of particles on a canvas based on a simple force field created using Perlin noise. I built a handful of simple classes in Processing to help me quickly iterate on ideas and I was off.


This post details what I came up with along with some lessons learnt. In particular, this challenge has been helpful in understanding how to actively practice creativity using self-imposed constraints.


Perlin Noise Fields: A Brief Overview


The idea behind Perlin noise fields is quite simple. (Note: they are sometimes referred to as perlin flow fields or vector fields)


Think of the canvas as a two-dimensional force field. Each point on the canvas is assigned a direction in which it’s “force” redirects particles.


So for example, by assigning random directions of force for every point on the canvas, we might end up with the following.


[image: Canvas with randomly-generated force lines, sampled in a grid and visualized as lines]


Now, to give a more organic feel to the randomness, Perlin noise is used instead in determining the directions of forces. Adrian Biagioli has a great writeup explaining how Perlin noise works in detail. Using Perlin noise, what we end up with is something along these lines.


[image: Canvas with Perlin-noise-based force lines]


As you can see, the directions have a much smoother feel compared to jarring changes in the random version.


With this in place, the next step is to release some particles onto the canvas and simulate their movement as effected by the underlying forces.


[image: A particle released into a Perlin noise field follows the force lines]


That’s it! Like I said, it’s pretty simple.


For this exercise, I added some basic classes to help me organize the code better. Primarily, I wanted to be able to define particle sets, each containing one or more particles and associated with a custom drawing function. I also implemented classes to help me layer particle sets. That way I can have a sequence of layers which are drawn on the canvas one after the other, and a layer is finished only when all particle sets assigned to a given layer have been simulated a certain number of steps.


The Iterations


Click on the images below to see an animation of the process. WARNING: in case you’re viewing this on your mobile data, some of the GIFs are fairly large!


I first started with the low hanging fruit. A white background with many low-opacity black particles results in the following, where the areas attracting more particles end up being darker.


[image: Example 1]
Iteration 1


Just out of curiosity, I decided to flip the colors; a black background with white streaks of different thicknesses across it. The result was more interesting with a greater sense of depth.


[image: Example 2]
Iteration 2


Going off that sense of depth, I decided to throw in some colors. Hand-picking a palette of purples, I layered multiple sets of particles, going from darker to lighter. The result was unexpectedly beautiful!


[image: Example 3]
Iteration 3


Unexpectedly, just after three variations, I already felt like I was out of ideas on where to take things next. I put aside the thought and played around with varying the line thickness and used a very low opacity (1%) for the particles. The result was quite pleasing, with the gray color almost appearing out of nowhere!


[image: Example 4]
Iteration 4


While playing around with the different line parameters, completely by chance, I happened to change the stroke cap for the lines to square instead of the default round one. To my surprise, it introduced a whole new texture to the image, like a charcoal pencil on rough paper.


[image: A charcoal texture emerges when using a square stroke cap]


I wanted to get some color in there and so I started looking for a way to procedurally generate a pleasing set of colors. I ended up finding this great article on generating colors, and used the golden ratio color generator described there. Again, the result was spectacular!


[image: Example 5]
Iteration 5


I decided to keep the procedural colors and decided to explore other shapes; instead of drawing lines, I switched to drawing arcs instead. Again, the result is completely different!


[image: Example 6]
Iteration 6


I noticed that the golden-ratio based color generator was using the HSB (or HSL) color space and decided to play with that a bit. I picked a hue that I liked and picked random saturation and lightness values and ended up with this.



Iteration 7


Next I decided to vary the saturation value based on the lifetime of the particle. The resulting effect took me by surprise as I watched it unfurl on the screen. The color went from full saturation to white while reducing in width, creating these beautiful flames!



Iteration 8


For some reason, it suddenly reminded me of the green clouds in the hyena’s den from Lion King.





An odd connection which I decided to pursue a little for fun! With a bit of layering, I was quite happy with what emerged.



Iteration 9


At this point, I began to panic a little. I seemed to be running out of ideas and most of my variations weren’t very novel. How was I ever going to get to my initial target of twenty five? Again, putting aside such thoughts, I decided to think in terms of composition. I decided to back off to simple grayscale, build an interesting background first, and layer fine details over it.



Iteration 10


At this point I decided to change things up more drastically. I decided to draw lines perpendicular to the direction of motion using some translation and rotation prior to drawing. Due to some broken logic, I ended up with a happy accident; a haze with little blotches of clarity!



Iteration 11


There is something beautiful about the ephemeral nature of the images discovered during these explorations. Here’s a version I found saved, which I had discarded. However, looking at it now, I find myself liking it. Unfortunately, the exact code for generating it has been lost forever with no easy way to recover it, making this image, ironically, the most precious one!





At this point, I again found myself running out of ideas but I stayed the course. I decided to draw circles, but a custom style that had wobbly edges. Again some bug in my code led me to a happy discovery of the following image!



Iteration 12


Looking at it, I thought I could make it darker and achieve the feel of a starry sky. So I tried to make something along those lines. I threw in some stars in the sky and some shooting stars streaking across the sky, all using the same basic algorithm.



Iteration 13


I liked the shape of the shooting star where I varied the thickness of the line over the lifetime of the particle. I decided to layer different sizes of these shapes onto a white background to bring about a sense of complexity and busy-ness. The result reminds me very much of the fur on a Dalmatian!



Iteration 14


I decided to re-use this basic “comet” shape and make the tails longer while lowering the opacity over time so that particles fade away. I also did this in alternating layers of black and white streaks to get a lot of variation in the different gray levels in the image. The result was super smooth and organic!



Iteration 15


I decided to add some color in there. I tried to get the feel of a chalk drawing done with a light sanguine color. Again, small and random inspiration, but nice results!



Iteration 16


Going back to the space-like image, I really liked the starry effect and decided to try and do the look of some kind of nebula in space. Instead I ended up with an angry swarm of some kind of space aliens from Star Trek. I love how “failure” can suddenly turn into success! All you have to do is define failure differently, in this case as stagnation or a lack of progress!



Iteration 17

Iteration 18


The little elements in there kind of looked like leaves so I deliberately tried doing a scene of autumn leaves on the ground. Again, reusing the background from the space scene, and playing with different colors and layers, I got to this.



Iteration 19


One aspect I had not played with at all was the scale of the Perlin noise. Varying this, one can go from small scribbles to long sweeping lines as the force lines become more or less detailed. I simply drew ten layers with each one’s hue (in HSB space) mapped evenly along the color range.



Iteration 20


I didn’t particularly like the details on this one so I decided not to play with the noise levels anymore. Instead I chose to draw some text, just a big ‘X’, as the particle moved. Along with some layering and choice of color, I ended up with this. Just a whole lot of X’s!



Iteration 21


At this point I remembered an old program I had seen over at OpenProcessing on simulating water color and decided to implement a similar drawing style for my particles. (Note: the animated GIF in this case is not that good due to the limited color palette.)



Iteration 22


I also tried varying the scale of the force. This meant that particles jumped a larger distance each frame, and instead of drawing lines, I just drew small circles at the new locations to end up with this.



Iteration 23


At this point I was really running out of novel ideas but I had just two more to go. I decided to try a different shape; I drew rectangles with some variation in their size and color. To me the result feels like paint over a rough canvas.



Iteration 24


Finally, for the last one, I decided to draw triangles. Every time a particle moved from an old position to a new position, I would use those as the first two points of triangle. I would additionally pick a point somewhere between them displaced vertically, and use that as a third point for a triangle. With some layering of colors, the result was quite intense!



Iteration 25


Phew!


Why?


Why bother doing all this? It’s fun! While personally, that’s enough for me,
I want to add some concluding thoughts on the exercise.


Initially, it was surprisingly difficult to come up with new
ways to work within my self-imposed constraints.
However, by the end of the exercise, I can confidently point at countless potential
variations using what I learnt building the above designs. The more you do,
the more ways forward you’ll see.


If you had told me at the beginning that I’d come up designs like Iteration 25,
I would have scoffed. However, just sitting down and working on something, anything, even
as simple as the first few designs above, gets your brain going.
After a while, I started picking up and applying higher-level, re-usable building blocks (e.g., 
the color-generation algorithm, the dark, space-like background).
So if you see some complex work and wonder how in the world the creators came
up with it, they probably didn’t do it in one swoop. They probably iterated
from something much simpler to reach that level of complexity over time.
Creativity is a process, not a state of mind.


Constraints help. Trying to be creative without constraints, among
endless potential possibilities, is like wandering aimlessly through a vast desert
while looking for an oasis. Trying to be creative within strict constraints is
akin to walking through a thick forest by picking one of a handful of paths
revealed in front of you.


Finally, you’ll notice from my commentary that many times along the way my mind
would surface all kinds of doubts and discouraging thoughts. I had to actively
fight to suppress those thoughts as they came up to continue making progress.


So stop “waiting for motivation” or “for inspiration to strike” and get to
work.






  


  

  










Original: https://sighack.com/post/getting-creative-with-perlin-noise-fields · Discussion




Calvin and Hobbes and the price of integrity


13

Calvin and Hobbes and the price of integrity

therepublicofletters.substack.com · 131 points · Discussion

Dear Republic, 
Maybe you liked Calvin and Hobbes as a kid but you probably have no idea of the scrupulous moral integrity that went into it, as Matthew Morgandemonstrates in this deeply-researched piece.
-ROL
CALVIN AND HOBBES AND THE PRICE OF INTEGRITY
I.
1978, Kenyon College, sophomore year. Bill Watterson is lying on his dorm room bed, staring up at the ceiling. He hasn’t yet invented six-year-old Calvin and his tiger, Hobbes — though his studies have made him familiar with their philosophical namesakes — because the strip that will make Watterson’s name is almost a decade away. Right now, he’s thinking that his dorm room needs an amateur rendition of Michelangelo’s “Creation of Adam”.
There’s a number of problems up front. The first is that (as Watterson will tell you himself) he’s not a talented painter. Still, what the work will lack in “colour sense and technical flourish” it’ll make up for with comedy — specifically “the incongruity of having a High Renaissance masterpiece in a college dorm that had the unmistakeable odour of old beer cans and older laundry”. Besides, Michelangelo wasn’t Michelangelo until he’d painted and kept painting and became Michelangelo the painter. Watterson decides to go ahead and start painting.
The next problem is structural: how to reach the ceiling? He can stand on the bed, but that’ll mean hours with his head cocked all the way back, a young man developing an old man’s spine. He needs a way to paint the ceiling without permanently disfiguring his posture. His friends help him with a solution: they stand two chairs on Watterson’s bed, then lie a table across the chairs. By climbing up this tower and lying on the table, he comes two feet away from the ceiling. Watterson gets to work.
He’s sunk hours into hours of weeks upon weeks on his back when a third problem occurs to him. He should have thought of this and acted on it before the first brush stroke. He needs permission to paint his dorm room ceiling. But Watterson once admitted, “I never spent as much time or work on any authorised art project or any poli-sci paper as I spent on this one act of vandalism.” He isn’t giving up on it now.
The housing director is understandably suspicious of this kid wanting to paint some elaborate picture on his ceiling with only a few weeks left of the academic year. He realises that the idea is being proposed retroactively. Maybe that’s why he plays along and grants permission for something that’s obviously already underway. Watterson is allowed to complete the painting on the condition that he returns the ceiling to normal before he leaves in summer. Watterson goes back to his room, climbs up the makeshift scaffolding, and gets back to work.
A few weeks later, the project is finished. Watterson probably takes a moment to stand in the middle of the room and look up, contemplating the months of work, the tins of paint he went through, the things he learned about technique, about the joy of a job done for its own sake, about himself. Then he opens a tin of whitewash, climbs up the bed-chairs-table one last time, and paints over his work. He leaves the ceiling white, empty, fresh.
II.
In the years after Kenyon, Watterson has a recurring dream about his old college where he doesn’t know what class he’s taking or where he’s meant to be. He roams the grounds, growing more flustered with each confused step. Right before he wakes, he thinks, “How many more years until I graduate…? Wait, didn’t I graduate already? How old am I?”
It’s 1995 and Watterson is thirty-seven. He’s sitting at the desk where he’s worked for the last ten years, drawing the adventures of Calvin and his maybe-real or maybe-stuffed-toy tiger, Hobbes. Calvin and Hobbes runs in over 2,400 newspapers across the world and, by a more meaningful metric, re-enchants life for millions of readers. It’s pop-culture that transcends the ‘pop” part of its nature; it feels like a private piece of each reader’s soul. For a lot of grown-ups, Calvin and Hobbes is a bridge between who we were as wide-eyed, wondering children and who we are now.
A few years after he found success with Calvin and Hobbes, Watterson told a graduating class at Kenyon that there’s nothing like the joy of work done for your own creative satisfaction, rather than for fame or a few bucks. Watterson is convinced that an artist should do what he does for love, even if it fails, even if it costs him, even though it and everything else will eventually end. In fact, his editor has just okayed a strip in which Hobbes asks Calvin, “If good things lasted forever, would we appreciate how precious they are?”
Which is what brings Watterson to his desk today.
There’s a few papers scattered beneath and around the single page that he’s focused on. He has an unusual task this morning: he’s not drawing, but writing, dealing exclusively in words. Maybe he starts right away, knowing exactly what he wants to tell the people who’ll read this letter. I imagine him taking a moment to consider the current that’s swept him along the last ten years to what he’s preparing to do today. He takes a sip of what’s left in his coffee mug (damn, it’s gone cold), then starts to write.
I don’t know how Watterson drafted this letter, but in my telling of the story he’s scribbling it down on paper with a pencil, the way he does dialogue for his strip. He’ll type it up later and post it out tomorrow afternoon, or maybe he’ll type it up on a computer and electronically mail it. For now, he’s writing a letter by hand, and it’ll be sent to all the editors of the various newspapers that run Calvin and Hobbes. The letter goes like this:
“I will be stopping Calvin and Hobbes at the end of the year. This was not a recent or an easy decision, and I leave with some sadness. My interests have shifted, however, and I believe I’ve done what I can do within the constraints of daily deadlines and small panels. I am eager to work at a more thoughtful pace, with fewer artistic compromises. I have not yet decided on future projects, but my relationship with Universal Press Syndicate will continue.
That so many newspapers would carry Calvin and Hobbes is an honor I’ll long be proud of, and I’ve greatly appreciated your support and indulgence over the last decade. Drawing this comic strip has been a privilege and a pleasure, and I thank you for giving me the opportunity.
Sincerely,
Bill Watterson”
III.
The letter is finished, ready to be typed up and sent out. Time now for the real work. At one edge of Watterson’s desk are a couple of pencils, an eraser, the curled zigzags of shavings. On the other side of the desk are tools for different parts of the creative process. A small sable brush (for inking), a Rapidograph fountain pen (for lettering the dialogue), and a crowquill pen (for “odds and ends”). His set-up is “as low-tech as you can get”.
This is how he likes it. The simpler things are, the more control he has over the work — which is the hill on which he’ll die and take everyone with him if he has to. For Watterson, it’s a question of maintaining artistic integrity. He derives an enormous amount of pride from the fact that he can say, “I write every word, draw every line, color every Sunday strip, and paint every book illustration myself.” The strip is a “one-man operation” because he’s convinced it’s the only way to preserve the integrity of his craft.
For Watterson, craft has never been a side dish to the main course. It’s inextricable from the truths he wants to express and the meaning he hopes his work might have for its readers. It’s his belief that half a century ago, the best comics were more than amusing to look at; they were beautiful and undoubtedly counted as capital-A Art. Here in the mid-nineties, he “can’t think of a single strip today that comes close to that standard of craftsmanship”.
His readers think he’s achieved that kind of quality, from know-nothings like me who intuit something special here that I haven’t found anywhere else, to icons of the craft like Charles M. Schulz, creator of Peanuts. In a foreword to The Essential Calvin and Hobbes, Schulz praises Watterson’s ability to show us the numinous in the mundane by elegantly drawing “bedside tables … and living room couches and chairs and lamps … and all the things that make a comic strip fun to look at”. He adds that this attention to the heightened depiction of the smallest details is what makes a strip truly great: if all the cartoonist does is “illustrate a joke”, the cartoonist “is going to lose”.
It turns out there are a lot of ways a cartoonist can lose, and most of those wins and losses come out of one essential battle: creativity versus commerce. Here, commerce is represented by Universal Press Syndicate, which Watterson refers to as “the syndicate”, like an organisation of villains in a comic book. (Once, he even publicly called them “a bloodsucking corporate parasite”.) The syndicate act as middle-man between the artist and publishing outlets, and without them, there’s no realistic chance of any cartoonist getting a strip printed in a major newspaper and making something like a livable income. Middle-man, except that Watterson sees them as taking a side — the side of the newspapers.
The conflict comes out of the fact that, Watterson laments, the “commercial, mass-market needs of newspapers are not often sympathetic to the concerns of artistic expression”. It’s a dynamic that’s made him face “countless ethical decisions masquerading as simple business decisions”. These things that others regard as only or mostly artistic concerns, he looks at as questions of ethics, which explains his refusal to back down even when giving in was so much easier (not to mention more profitable). It was never a question of drawing a little differently or working to an altered schedule; it was a question of what truly mattered at a level Watterson perhaps thinks of as spiritual.
Watterson’s way of speaking about these things occasionally veers into the self-important register of grievance, the eternal complaint of someone for whom things-as-they-are never satisfy because things-as-they-were always seem better. But there’s no denying the conviction with which he fought the fight, even before he had the name-brand authority he’d later earn, even back when it really looked like he was going to lose. And he came very close to losing some of his biggest battles with the syndicate.
IV.
“When cartoonists fight their syndicates,” Watterson says, “it’s usually to make more money, not less.” Yet for six years, Watterson kept his heels dug deep in the earth, fists up, boxing stance against his syndicate’s plan to make them all millions of dollars.
Watterson’s contract meant the syndicate retained the right to turn Calvin and Hobbes into toys, t-shirts, and other ephemera, and it became clear pretty early that they could all expect stupid amounts of money from merchandising. As Nevin Martell puts it in his inimitable book Looking for Calvin and Hobbes, the eighties were a time when “big-name cartoonists were making big bucks by harnessing the selling power of their characters”.
The creator of Garfield, Jim Davis, became the head of his own empire just a few years after he’d started drawing his mopey cat. There are Garfield plush toys, Garfield pyjamas, Garfield slot machines, Garfield movies, Garfield-themed cruises, all of it bringing in a fortune between 750 million and one billion dollars a year — and Davis gets a share of that. “So here’s a math problem for the kids,” writes Martell. “If there were 255 million suction-cupped Garfield dolls sold over the course of the decade, how many small tropical islands was Jim Davis able to buy with the proceeds?”
Maths like this led Watterson’s syndicate to include licensing rights in their contract with him, assuming the artist would have no problem with it. All that money for doing what he loves? Seemed a no-brainer. The problem was that Watterson had an exacting idea of what it was he loved doing, and it was at odds with toys and tat, indifferent to silos of cash. “I went into cartooning to draw cartoons,” Watterson says, “not to run a corporate empire.”
It was still early days in the ten-year run of Calvin and Hobbes when the syndicate approached Watterson with its big ideas of Calvin sweatshirts, Spaceman Spiff bumper stickers, an animated Calvin and Hobbes Saturday show, maybe a movie, and — worst of all — a Hobbes doll. Watterson really loathed the Hobbes doll. To make sense of how much it bothered him, we need to talk about the tiger in the room.
When Watterson created Hobbes, his focus was on the character more than the conceit of a teddy that comes to life. Watterson told Rich West for The Comics Journal that “there’s something a little peculiar about [Hobbes] that’s, hopefully, not readily categorised”. But Watterson’s readers often wanted Hobbes categorised into either “real” or “imaginary”. So Watterson came up with a compelling non-answer to the question:
“Calvin sees Hobbes one way, and everyone else sees Hobbes another way. I show two versions of reality, and each makes complete sense to the participant who sees it. I think that’s how life works.”
You could say Hobbes is both imaginatively real and really imaginary, depending on your perspective. Hobbes can be either, which also means he’s both. Is Hobbes a tiger or a toy? Yes.
Watterson insisted that if he wasn’t going to settle the question of Hobbes, then he definitely wouldn’t let some toy manufacturer settle it by turning Hobbes “into a stuffed toy for real, and deprive the strip of an element of its magic”. He’d sound off wherever he could on how “licensing usually cheapens the original creation” by saturating a market with characters until readers are bored of seeing them; how a multi-paneled story with dynamic action cannot be respected by the vagaries of a coffee mug illustration; how subtlety is sacrificed for immediacy; how selling off “everything fun and magical” means “the strip’s world is diminished”.
He has a hundred lines like these, articulations of higher reasoning against merchandising, but just once, in the Tenth Anniversary Book, he drops the high-and-mighty in favour of I-the-mighty: “Calvin and Hobbes was designed to be a comic strip and that’s all I want it to be. It’s the one place where everything works the way I intend it to.”
Here again is the artist as lone genius, the one-man operation he jealously guards. Watterson’s convictions are sincere, and he’s put a lot of thought into defending those values, but maybe there’s some emotion involved too. Maybe part of Watterson’s aversion to what his syndicate were asking for has something to do with not wanting to play with others. It often seems with Watterson like he’s never quite made peace with the public nature of the private world he created in Calvin and Hobbes. He seems uncomfortable with compromise.
There’s a Calvin and Hobbes strip where Calvin discovers the world has lost all colour. There’s “no hue, value, or chroma” as he moves through his house depicted in negative relief. The cause of this aberration was an argument with his dad, who in the final (full colour) panel says, “The problem is, you see everything in terms of black and white, ” to which Calvin cries, “SOMETIMES THAT’S THE WAY THINGS ARE!”
Watterson wrote that strip to get onto the page and out of his head the way he felt when fighting his syndicate. This move to a reductive black-white binary is a difficult circle to square with the artist who refuses to settle the ontology of Hobbes with a definitive answer. How is it that Watterson both adores and rejects ambiguity? Maybe Watterson is neither one thing or the other. Maybe he’s both. Lee Salem, president of Universal Press Syndicate, says, “Bill is both refreshingly different and exasperatingly different, depending on one’s perspective.”
The syndicate found out just how different he could be. Other cartoonists wanted fame, wanted to be printed in every newspaper in the world, wanted an ocean of money where the tide was always in. But other cartoonists could swim; Watterson felt like he was drowning. So he told his syndicate, “No.” No t-shirts, no merchandise, no stuffed Hobbes toys. But the argument wouldn’t go away, and even Watterson understood why. As he put it, “Trainloads of money were at stake — millions and millions of dollars could be made with a few signatures. Syndicates are businesses, and no business passes up that kind of opportunity without an argument.”
So Watterson and the syndicate had that argument. For six years.
V.
The struggle went on until 1991. It was a fight that few knew much about — certainly not the happy majority of readers who met with Calvin each morning in the paper and had nothing but fun — but Watterson viewed the conflict as something Biblical in its intensity and stakes.
On one side of the battle: the conglomerated corporate power of the syndicate-as-Goliath, with their money and lawyers and binding legalese, and their teams of people with vested interests working against the simple artist.
On the other side: Bill Watterson, pencil in hand and heart full of uncompromisable values.
In one of Watterson’s strips from that time, Calvin refuses to get in the bath, shouting about how he’ll never compromise his principles; cut to Calvin in the bath, sullen and grumbling, “I don’t need to compromise my principles, because they don’t have the slightest bearing on what happens to me anyway.”
The way Watterson tells it, he was powerless to stop them forcing him to merchandise Calvin and Hobbes, and all he could do about it was quit, in which case the syndicate would just hire a team of anonymous ghost-artists to churn out more stories for Watterson’s duo. He was one small man facing down a global behemoth that had risen from the swamp of modern capitalism. What could he do?
I’m not so convinced by the case he makes. For any merchandising opportunities to be worth much, the strip had to continue enchanting readers, and to do that it had to be written and drawn by the man who’d brought it into the world. Calvin and Hobbes, as Nevin Martell notes, “was not your run-of-the-mill, gag-a-day strip with average artwork that anyone could do”. That’s why Lee Salem acknowledged in a conversation with Martell that the syndicate was “lucky that [Watterson] didn’t call one day and say, ‘I quit.’”
That’s not the only source of fishy odour around Watterson’s suggestion that all the cards were held by other players. There’s also the plain fact of how long the argument ran for. Every week, month, and year that passed with Watterson holding out and the syndicate essentially shrugging and saying, “Okay, we won’t force it,” revealed how unwilling they were to simply bend him to their will.
Then there’s the offer they made to him not long before the whole thing was decided. Lee Salem went to Watterson’s house with a box of bootleg t-shirts with Calvin and/or Hobbes printed on them. (I first found out this was a thing when, in an episode of Friends, Joey tells Rachel he can’t take his sweater off in public because his t-shirt “has a picture of Calvin doing Hobbes”. I remember scrunching my young eyes up and thinking no no no no no as if the word could scrub out the unwanted mental picture that had been forced on me.)
Salem told Watterson that the best way to choke off the flow of this stuff was to license Calvin and Hobbes. Granting merchandising rights would mean that an entirely separate company, whose interest would be controlling the legal use of those rights, would come down tough on the pirates making illegal merchandise. On top of that, all the profits from merchandising would go into a brand-new fund for saving tigers across the world. This debate didn’t take five years; sounds like it didn’t take five minutes: Watterson said no.
So, maybe it’s the clarity of hindsight, an unimpressive backwards prediction, but I don’t find it surprising that when the dispute was finally resolved after six years, it fell Watterson’s way. The syndicate backed off, agreed not to license any merchandise, and went as far as rewriting their contract with Watterson in his favour. And it really went in his favour.
VI.
Who knows for sure how the sabbaticals came about? Well, Watterson knows and the people at the syndicate know, but they’re telling different stories. In Nevin Martell’s book, Watterson demanded two sabbaticals as part of his renegotiated contract, which is presumably what Universal says went down. On the other hand, Watterson (who gave no input to Martell’s book except to ask Lee Salem of it, “Who cares?”) maintains that Universal offered him the sabbaticals and he accepted. This seems unusually generous for a syndicate Watterson also portrays as essentially money-grubbing, but again — who knows?
Sabbaticals were basically unknown for syndicated cartoonists. It was a huge ask of readers to take some months away from a strip and not lose interest or replace it with another strip. For editors, re-runs were a kick in the crotch, paying for a strip they’d already paid for. Universal knew all of this and rallied to craft a message supporting their artist’s need to recharge his creative batteries. Watterson knew all of this too and thought, They can have a worn out Calvin and Hobbes, or I can take this break and come back with work I’m proud of, that they’ll be eager to print.
In May of 1991, Calvin and Hobbes went into re-runs.
For the next nine months, Watterson lived like he didn’t have millions of dollars in merchandise a mere signature away, like his work wasn’t so widely adored that national newspapers were publicly counting down the days until he brought them all something new. Instead, at the age of thirty-three and mid-career, he was living the low-key life of a retiree.
As the months slipped by, Watterson started meeting up with his art professor from Kenyon. They painted together, the older man with skill and the younger man with inelegance slowly turning into basic proficiency. A dynamic developed between them that helped Watterson’s recovery. No longer teacher and student, they were (as the professor told Martell) “just two guys who liked to do a couple of things really well”.
The time off did what it was supposed to for Watterson, and in early 1992, he returned to drawing Calvin and Hobbes. He was three years away from quitting forever.
***
Watterson threw himself into his next big swing with the syndicate. He wanted to radically change the Sunday strip.
In the Golden Age of comics, Sunday strips were given a whole page to create worlds and tell stories. “With all that space to fill,” Watterson says, “cartoonists produced works of extraordinary beauty and power.” Around the middle of the twentieth century, that page was reduced to half a page, and most newspapers saved more space by decapitating the strip of its top row. Whatever remained got straitjacketed into “specific and unyielding” dimensions that forced all comics into the exact same sequence of panels. Watterson says the result was that he’d “often need to eliminate dialogue or simplify the drawings so they’d fit in the arbitrary space the format allotted”.
On the back of so many wins for Calvin and Hobbes, Watterson decided it was time to push back. The proposal was simple: his Sunday comic would come “exclusively as a half-page feature with no panel restrictions”. The story (and not the commercial needs of the newspaper) would determine the shape of each Sunday strip.
The syndicate warned Watterson they might lose half of the papers running Calvin and Hobbes and, with them, half of his income. Watterson wanted to hold himself to a higher standard than how many papers published him and how much money he made. Whatever he lost would, he figured, be worth it — “if I could work at the limits of my abilities for a change.” To his surprise (though maybe only to his), the syndicate agreed to sell Calvin and Hobbes with this caveat in place.
Editors were furious. Watterson seemed ignorant of the many and complex requirements of publishing a paper in an expensive industry already struggling, one that had just paid him for nine months of re-runs. Watterson looked like a megalomaniac snatching precious page space from other cartoonists. This latest act of ego was an affront to both business and morality.
Watterson was having none of it. No editor had to buy Calvin and Hobbes, he said. He’d be offering them a superior product for the same price. With a little imagination, he told them, Sunday strips could be reimagined (and resized) without a zero-sum competition between artists. Some editors threatened to cancel their contracts with Universal over this. It looked like the syndicate’s warnings to Watterson were well-founded: Calvin and Hobbes was threatened with widespread cancellation.
It says something about the popularity of Calvin and Hobbes — not to mention Watterson’s pulling power as a cartoonist — that after all the outrage and arguments, only fifteen of the 1,800 papers running Watterson’s strip threatened to remove it from their pages. And only seven followed through. Calvin and Hobbes was still very much on top. But it was also getting on top of Watterson.
***
The standardised Sunday strip was like a jig used by carpenters: when they have to make the same cut over and over, they set up a jig to rest the saw and the wood against, and it automates the repetition, making the process smoother, faster. Less creative, by design. The Sunday strip granted less creative freedom, but it streamlined the process, making it smoother and faster to draw the strips.
Watterson no longer had the benefit of the jig. He had to go back to the literal drawing board each time, so the Sunday strips that used to take a day to draw now required a day and a half, sometimes longer. They demanded a slower process, more time to think and tinker. Watterson liked drawing his strip at this turtle’s pace, but the ever-looming deadline made it hard work to go so slowly.
His approach to deadlines was to stay well ahead of them. When you’re faced with a due date (as he told Lee Nordling in Your Career in Comics) “there’s no quality control. It’s just garbage in, garbage out.” This was because “the never-ending pressure to meet deadlines encourages cartoonists to publish virtually everything they think up”. Watterson’s approach was instead to “stay far enough ahead of the deadlines that I can throw away mediocre material and write something better”. This is quality determined by quantity: the more stuff in the wastebasket, the better the strip.
Watterson was already working weeks and sometimes months ahead of schedule, refusing to submit second-tier work, maintaining this throughout six years of the licensing fight, and now he took more time than ever to think creatively about the Sunday strips suddenly requiring triple the effort to produce. It took more and more of his time to keep Calvin and Hobbes going. “I had to steal that extra time,” he confessed in Sunday Pages 1985-1995, “from what would have been some semblance of an ordinary life.”
Watterson burned out. In April of 1994, he took his second nine-month sabbatical. You have to assume he did a lot of the same as last time, some painting, some walking, nowhere to be and no time he had to be there. He never said or wrote much about that second sabbatical, but it’s clear that it didn’t do what it was meant to do. He returned to the strip in January, 1995, knowing for sure what he’d suspected for a while: he was done with Calvin and Hobbes.
VII.
It’s early afternoon. The letter he wrote this morning is sitting at the top of his desk, and his sable brush is in hand. His fingers are cramping a little, but the work is going well. Maybe there’s an air of solemnity hanging over him on this particular day, and maybe he indulges it, or maybe he tries to ignore it so he can get on with what he’s doing. A lot of maybes hang over a single certainty: that he’s drawing the last Calvin and Hobbes that will ever be printed.
Watterson’s wife was the first to know that it was all coming to an end, and second was Lee Salem and the syndicate. No one behind the scenes was all that surprised. It was obvious to everyone as far back as 1992, after Watterson had come back from his first sabbatical, that he would be quitting the strip, it just wasn’t clear when that would happen. Now it’s a sure thing. They’ve agreed that the last day of 1995, not far off, will be the last time a new Calvin and Hobbes runs in the papers. All that’s left is to tell his editors and, more importantly, his readers, which he’ll do by way of the resignation letter.
And after? He’s uncertain. Does he know here today, as he works on his last outing with the kid and his tiger, that he’ll spend the next five years drawing nothing at all? That he’ll abruptly stop doing what he’s done for the last ten years of his life?
In the decades after closing shop on Calvin and Hobbes, Watterson will become surgeon-thorough in scalpeling out his creation from his private life. Over the next thirty years, he’ll give only three or four interviews; he’ll put out a single book (entirely unrelated to Calvin and Hobbes) for which he’ll do his usual amount of hype and marketing (none); he’ll say almost nothing of note on the duo he gave up for adoption to his readers. Eventually, he’ll force his editor to put a notice on his website informing fans that he won’t read any letters that refer even passingly to Calvin and Hobbes.
This KEEP OUT sign on the gate to his personal life will do very little to keep well-meaning if obstinate trespassers off his mental lawn. There will be a day when Watterson will be on the literal lawn of his front yard and a reporter from the Cleveland Plain Dealer will show up. He’ll be neither the first nor the last journalist to try his luck like this, and he’ll be no more nor less successful than any of the others. The artist and the reporter will get into an off-the-record “almost collegiate” debate about the nature of privacy. It won’t matter if the reporter wins on points, because Watterson is never going to concede.
In any case, even as Watterson distances himself from Calvin and Hobbes, his readers will remain as close to them as ever. We go on reading the comics, seeing ourselves in Calvin, hoping for a Hobbes, looking for an adventure.
“My strip,” Watterson once said, “is about private realities, the magic of imagination, and the specialness of certain friendships.” Well, ditto for my relationship with the boy Calvin and his tiger Hobbes. Those adventures of a weirdo from another planet and his homicidal psycho jungle cat, their magical world in which the days are just packed with deranged mutant killer monster snow goons, that place where scientific progress goes “boink” and there’s treasure everywhere — they belong to their readers.
Back to his desk and that final strip. This one is made up of only five panels. The last panel is the largest. There’s a lot of un-inked page showing through here, just Calvin and Hobbes in the snow and a few trees to indicate the forest around them. Watterson has already pencilled in the dialogue. “Wow,” Calvin says to Hobbes in the first panel, “it really snowed last night! Isn’t it wonderful?” These two figures have been lightly pencilled in carrying a sled through waist-deep snow. Now, Watterson’s inking the lines, which sit with some weight on the otherwise blank paper.
When Watterson first started drawing Calvin and Hobbes in the eighties, there were only 64 colours for him to choose from. Here at the end of his run, he has 125 colours available to him. But he’s keeping it simple. He usually colours in the panel borders and the word balloons, but he’s decided, here, to leave it all white. Only the characters and their sled are given colour, because he wants this drawing to have “a very spare and open look”.
He leans back in his chair to look at what he’s done. All that white he’s left offers the effect of wiping the page clean, the strip stripped down until the page is empty for something new. Something different. Like he’s opened a tin of whitewash and painted over his work. He leaves the page white, empty, and fresh.
Matthew Morgan writes Volumes, a Substack about the places where books and life overlap.
Sources used:
	Unattributed quotations come from Calvin and Hobbes: Tenth Anniversary Book (1995).

	References to specific Calvin and Hobbes strips come from the Calvin and Hobbes collections published between 1988 and 1996.

	Looking for Calvin and Hobbes (2009) Nevin Martell;

	“Some thoughts on the real world by one who glimpsed it and fled” (1990) Kenyon College graduation speech;

	“The Bill Watterson Interview” in The Comics Journal (1989) Richard West;

	“Bill Watterson” in Honk! (1987) Andrew Christie.




Discussion about this post

Ready for more?





Original: https://therepublicofletters.substack.com/p/calvin-and-hobbes-and-the-price-of · Discussion




'Ghost jobs' could soon be illegal in New York


14

'Ghost jobs' could soon be illegal in New York

fastcompany.com · 124 points · Discussion

Full text couldn't be fetched for this one (paywall, anti-bot, or not an article page). Read it via the links below.

Original: https://www.fastcompany.com/91558427/ghost-jobs-could-soon-be-illegal-in-new-york · Discussion
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Stop Using JWTs

gist.github.com · 119 points · Discussion


    
TLDR: JWTs should not be used for keeping your user logged in. They are not designed for this purpose, they are not secure, and there is a much better tool which is designed for it: regular cookie sessions.

If you've got a bit of time to watch a presentation on it, I highly recommend this talk: https://www.youtube.com/watch?v=pYeekwv3vC4 (Note that other topics are largely skimmed over, such as CSRF protection. You should learn about other topics from other sources. Also note that "valid" usecases for JWTs at the end of the video can also be easily handled by other, better, and more secure tools. Specifically, PASETO.)

A related topic: Don't use localStorage (or sessionStorage) for authentication credentials, including JWT tokens: https://www.rdegges.com/2018/please-stop-using-local-storage/

The reason to avoid JWTs comes down to a couple different points:


	The JWT specification is specifically designed only for very short-live tokens (~5 minute or less). Sessions need to have longer lifespans than that.

	"stateless" authentication simply is not feasible in a secure way. You must have some state to handle tokens securely, and if you must have a data store, it's better to just store all the data. Most of this article and the followup it links to describes the specific issues: http://cryto.net/~joepie91/blog/2016/06/13/stop-using-jwt-for-sessions/

	(Yes, people are doing it, and yes, their applications are flawed, and you should not repeat that mistake.)





	JWTs which just store a simple session token are inefficient and less flexible than a regular session cookie, and don't gain you any advantage.

	The JWT specification itself is not trusted by security experts. This should preclude all usage of them for anything related to security and authentication. The original spec specifically made it possible to create fake tokens, and is likely to contain other mistakes. This article delves deeper into the problems with the JWT (family) specification.




Rebuttals


But Google uses JWTs! Google does not use JWTs for user sessions in the browser. They use regular cookie sessions. JWTs are used purely as Single Sign On transports so that your login session on one server or host can be transferred to a session on another server or host. This is within the reasonable usecases for JWTs, and Google has the resources (security experts) to create and maintain a more secure JWT implementation. Their JWTs are effectively not the same as anyone else's.

But stateless is better! You can't securely have truly stateless authentication without having massive resources, see the cryto.net link above. Also, Stateless is a lie.

I don't know how to setup sessions! You don't regularly see articles explaining sessions because the technology isn't particularly new. You also shouldn't need third party information for setup. A session implementation's documentation should take you through the setup process by itself. Almost any web server framework will contain an implementation for sessions, and usually it's very easy to enable if it isn't enabled by default. Express and other Node.js frameworks are somewhat exceptions to this rule, primarily because they are highly modular and single purpose. For Express, you simply use the express-session middleware and a store connector which works with your store (I recommend connect-session-knex, to be used with Postgres, MySQL, or possibly SQLite).


Short term tokens


If you do need a short-lived, signed token for something, there is a better spec called PASETO which is designed to be secure. Just make sure you aren't using them for sessions.


How sessions work


I recommend checking out this gist by joepie91 to learn more how sessions work.


  



Original: https://gist.github.com/samsch/0d1f3d3b4745d778f78b230cf6061452 · Discussion
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SubQ 1.1 Small

subq.ai · 91 points · Discussion

The hardest enterprise AI problems share a common shape. They require reasoning over complete artifacts: entire codebases, document collections, contracts, financial filings.
For years, the industry worked around this problem by building retrieval pipelines, chunking strategies, and agentic scaffolding — useful tools, but ultimately workarounds for context limitations of the model architecture. The underlying constraint was attention: compute that scales quadratically with context length, making direct reasoning over large artifacts prohibitively expensive.
SubQ is built to remove that constraint. Today we're releasing the model card for SubQ 1.1 Small — the second iteration of our Subquadratic Sparse Attention (SSA) model, at the smallest size. We are in the process of deploying SubQ 1.1 Small with select design partners and plan to deploy a broader lineup of models ranging from 2M to 12M tokens later in the year.

Key Features
	Near-perfect long-context retrieval up to 12M tokens on the needle-in-a-haystack test, with up to nearly 1,000x attention compute reduction.
	A balance of long-context optimization and general reasoning ability, with strong performance retained across knowledge, coding, and non-coding enterprise agent benchmarks.
	At 1M tokens, SubQ 1.1 Small requires 64.5x less compute than dense attention and runs 56x faster than FlashAttention-2.

These results reflect the scaling advantage that SSA's efficiency gains make possible.

Benchmarks
SubQ 1.1 Small was evaluated across five axes, covering long-context retrieval, context-length generalization, knowledge, coding, and long-horizon agentic tasks.

Long-Context Retrieval & Generalization
We selected Needle-In-A-Haystack (NIAH) and Nvidia's RULER test because together they test whether the model can find a single fact buried deep in a large context, and whether it can connect the dots across that context.
NIAH is the precision test. It places one retrievable fact at a controlled depth within a long context and asks the model to return it exactly. SubQ 1.1 Small scores near-perfect at 1M, 2M, 6M, and 12M tokens. The model was trained predominantly at 1M tokens yet the retrieval held near perfectly at 12x that length, despite compressing attention to just 0.13% of relationships. This generalization is a direct consequence of SSA routing attention based on content relevance rather than fixed positional patterns.
RULER is the capability test. It's 13 tasks go beyond single-fact lookup to cover multi-hop variable tracing, frequency extraction, and aggregation across the full context using the kind of reasoning complete-artifact workloads actually require. SubQ 1.1 Small scores 99.12% at 128K.
Multi-task retrievalRULER (128K)

Single-fact retrievalNeedle-in-a-haystack (1M–12M)



General Knowledge & Reasoning
SubQ 1.1 Small balances long-context optimization with general reasoning ability without compromise. GPQA Diamond at 85.4% sits just below mid-tier frontier models and well above the smaller tier. LiveCodeBench at 89.7% pass@4 is close to the absolute frontier. AutomationBench Finance at 13% places SubQ 1.1 Small close to the strongest models on that benchmark, ahead of mid-tier and smaller baselines. Absolute scores remain low across all models on this benchmark.
	Benchmark	SubQ 1.1 Small	GPT-5.5	Opus 4.8	Sonnet 4.6	GPT-5.4-mini	GPT-5.4-nano	Haiku 4.5
	Graduate-level science
GPQA Diamond · pass@1
	85.4	93.2	92	87.5	87.5	81.7	67.2
	Agentic finance
AutomationBench
	13%	18%	16%	8%	0%	n/r	3%
	Competitive programming
LiveCodeBench v6 · pass@4
	89.7	92	92.2	88.9	78.6	78.2	69.7


n/r = result not reported by the model provider


Efficiency
SSA replaces the O(n²) dense attention pass with a learned sparse formulation that scales linearly with context length. SSA's advantage over dense attention grows as context length increases. At 1M tokens, SubQ requires 64.5x fewer compute than dense attention and runs 56x faster than FlashAttention-2 on a single attention layer. In practice, this drastically changes the economics of long-context training and inference.
A full breakdown of the mechanism and how it compares to FlashAttention, DeepSeek sparse attention, and recurrent architectures is in the Technical Report.
SubQ uses 64.5x less compute than dense attention, and is 56× faster than FlashAttention-2 at 1M-token context


Training
We started with an existing open-weight frontier model, replaced dense attention with SSA, and built long-context capability through staged context extension (262K, 512K, 1M, 2M) followed by roughly one trillion tokens of continued pretraining on naturally long artifacts: books, documents, and repository-scale code.
The strongest lever we found for improving long-context retrieval was long-context continued pretraining, made possible by the efficiency of the SSA algorithm. The 12M generalization result reflects both factors: SSA's selection criterion is independent of absolute position, and the capability to use that generalization reliably develops through training on long data.
Additionally, we ran more than one hundred experiments across six to seven model generations to get the balance of capabilities between long- and short-context tasks right. That kind of iteration is only possible because SSA enabled our team to run multi-million-token experiments as a standard procedure rather than a rare event, making the research loop more efficient.

Use Cases
SubQ is designed for workloads that require reasoning over information distributed across the artifact without fragmentation. Here are just a few of the use cases from our initial research:
	Financial analysis and due diligence. Filings, earnings reports, contracts, and internal records are only meaningful in combination. SubQ reasons across the full collection rather than summarizing each document in isolation.
	Legal and contract work. A contract may define a term on page 2, qualify it on page 12, and carve out an exception on page 46. Retrieval finds the sentence but loses the relationships. SubQ holds the whole document and reasons across it directly.
	Software engineering. Codebases distribute logic across files, modules, and dependencies in ways that short-context models can't hold at once. SubQ loads an entire repository into a single context window, enabling architecture-level reasoning, cross-file refactoring, and dependency tracing in one pass. We believe there will be significant value for long-context models in planning, review, and long-horizon memory within coding.


What's Next
We'll be kicking off with the first cohort of design partners in the next few weeks, with broader rollout through the quarter and general model releases by end of year.





Original: https://subq.ai/subq-1-1-small-technical-report · Discussion
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Qwen-Robot Suite: A Foundation Model Suite for Physical World Intelligence

qwen.ai · 87 points · Discussion

Full text couldn't be fetched for this one (paywall, anti-bot, or not an article page). Read it via the links below.

Original: https://qwen.ai/blog?id=qwen-robotsuite · Discussion
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An interview with an Apple emoji designer

shadycharacters.co.uk · 85 points · Discussion


              
              


            It was impossible, I found, when writing Face with Tears of Joy, to get a response to questions or interview requests out of Google, Apple, Meta and the other big emoji vendors. (A lone author writing a book on a twenty-year-old technology probably doesn’t move the PR needle a great deal for companies like these. In hindsight, I probably should have begun my email subject lines with the word “AI”. That might have caught someone’s attention.) Fortunately, I was able to work around their reticence, because many people outside those companies were willing to talk. Mark Davis at Unicode, for example, who steered the emoji ship for its first years in the spotlight. Jeremy Burge, who documented emoji’s rise. Keith Broni, who took over from Jeremy at Emojipedia.

Now, I’m happy to add to that list Ollie Wagner, one of Apple’s first emoji designers, who got in touch after reading Face with Tears of Joy. Ollie is an designer and engineer who, as an intern on Apple’s Human Interface team in 2008, was one of three designers of the original Apple emoji set alongside Angela Guzman and Raymond Sepulveda. I talked to Ollie over email to get his story.


	Keith Houston

	How did you get involved with Apple’s emoji project?

	Ollie Wagner

	I was an intern on the Human Interface team at Apple in the fall of 2008. The emoji project had been started earlier that year by another intern, Angela Guzman, and I continued it.

	KH

	What did you have to work with in terms of art direction? Were you following any previous examples of emoji, emoticons or other symbols?

	OW

	We worked from a spreadsheet provided by SoftBank: each row a glyph, a column with their latest design, and some sparse comments. Because the emoji set ships as a font, we had to keep the characters internally consistent while still feeling like Apple. We were extending the visual language of the small set of “Smileys” that already shipped in iChat (the messaging app at the time — nobody called these things emoji yet) across hundreds of much more varied symbols.

	KH

	What was your design process?

	OW

	We had a lot of emoji to render, and quality of course couldn’t suffer, so I gave myself more time each day. I’d get to Apple’s studio earlier than anyone else and would stay there late — drawing these little emoji all day.

Zooming in to the process: my indie Mac software days had already drilled the Apple icon style into me, and I applied that sensibility to each one. I’d look up the object, get photo references from Google, and get to work in Photoshop. Each one was hand drawn with a combination of vectors, styles, and manual shading. From there, they would be submitted to SoftBank for initial review and then through to Steve Jobs for final approval.



	KH

	Were you given a fixed “menu” of symbols to design?

	OW

	Yes. The set was effectively standardized within each country where emoji had been launched, and carriers competed on whose designs looked best. We mapped almost 1:1 to SoftBank’s set, though Apple chose to omit a few of the more risqué ones.

	KH

	Did the Unicode Consortium’s work on emoji influence or affect your part in the project?

	OW

	No, their involvement didn’t come across my desk while designing them. I was just working against SoftBank’s spec at the time.

	KH

	Did you get a sense of how the iOS team, or the company as a whole, viewed emoji?

	OW

	Apple needed emoji on iPhone to compete in Japan. It was an essential feature and Apple didn’t have it. The HI [Human Interface] group took it seriously, but no one seemed to have the slightest sense of the cultural impact it would have.

	KH

	Have you had any involvement with emoji since your work on Apple’s first emoji set?

	OW

	My involvement with emoji ended with my internship and finishing the set. Future emoji were done by others on the team.



By the end of his internship, Ollie had designed more than 300 of Apple’s emoji, which were released a short time later. Ollie then joined Apple full time, where he worked on the original iPad. (He’s a named inventor on the iPad’s design patent, alongside Steve Jobs.) Today Ollie is a partner and founder at YAP Studios, a design and engineering studio, and lives in Albuquerque, New Mexico, with his family.

I was happy to get Ollie’s insights into emoji’s earliest days at Apple. It’s particularly interesting to see the company lavish so much care on a feature that was, arguably, little more than a box that had to be ticked for Apple to compete in the Japanese market – although of course, their thoroughness paid off, and Apple’s (and Ollie’s) emoji designs are perhaps the most recognisable in the world today.


        



Original: https://shadycharacters.co.uk/2026/06/ollie-wagner/ · Discussion
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GPT‑NL: a sovereign language model for the Netherlands

tno.nl · 84 points · Discussion


                        GPT‑NL values

                        We are building a responsible language model for the Dutch language and context: trustworthy, transparent, reciprocal and sovereign.

                        Sovereign: control over technology that matters

                        GPT‑NL is developed within the Netherlands and Europe. This gives us full control over the model, the data and the choices we make. We avoid dependency on non‑European providers and invest in a sustainable AI ecosystem aligned with our laws, values and societal goals.

                        Open and transparent: insight from source to model

                        GPT‑NL is built on transparency. We clearly document the choices we make during data collection and training, and how we address risks such as bias and ethical concerns. We publish the source code as open source and share detailed insights into the dataset. Model weights are made available under a controlled licence. This allows us to know who uses the model and to inform users about updates or changes, for example following a data opt‑out. In this way, we operate transparently without compromising security or regulatory compliance.

                        Trustworthy: protecting users and citizens

                        We train GPT‑NL entirely from scratch. This prevents unclear data provenance, copyright risks or potential personal data from being inherited from existing models.

                        To ensure a reliable foundation, our data collection meets strict criteria:

                        
                          	Safeguarding intellectual property
                          
	Removing and anonymising personal data before model training
                          
	Excluding confidential information
                          
	Excluding harmful content
                          
	Avoiding duplication within the dataset
                        


                        Reciprocal: fair agreements on data and value

                        GPT‑NL deliberately works with a clean and lawful data supply chain. We collaborate closely with data providers and actively involve them in the development of the model.

                        Through the Content Board, these data providers and rights holders have a voice in the future of GPT‑NL. Part of the revenues flows back to the creators. This creates a fairer innovation model in which value is shared rather than extracted.

                        Using resources efficiently

                        AI development requires significant computing power and energy. That is why we actively focus on energy efficiency and responsible use of resources. Based on scientific research, we optimise both the size of the model and the training process, with explicit attention to energy and water consumption.

                        Publicly funded, publicly accountable

                        GPT‑NL is funded by the Netherlands Enterprise Agency (RVO) on behalf of the Ministry of Economic Affairs and Climate Policy. A total of €13.5 million has been allocated to the project. This public investment underlines the importance of an independent, trustworthy and future‑proof Dutch language model.

                        GPT‑NL shows that powerful AI and public values can go hand in hand. Together, we are building technology that makes the Netherlands stronger, more autonomous and fairer.

                      

                    
                      
Get inspired

                    

                    
                    
                      48 resultaten, getoond 1 t/m 5

                    

                    
                      
                        
                              
                                Impact Acceleration Challenge: Futureproof AI - Pitching and Ecosystem Building Day

                                
                                Join us on Thursday, 18 June for the closing event of the Futureproof AI challenge where teams will pitch ideas and solutions for AI that is futureproof: sustainable and sovereign.

                                
                              

                              
                                  
                                    	Startdatum:
                                    
	18 Jun
                                    
	Locatie:
                                    
	
                                      World Trade Centre Amsterdam, Strawinskylaan 1, 1077 XW Amsterdam

                                  


                                

                            

                        
                          
                                
                                  How do you measure something that keeps changing? The challenge of evaluating generative AI

                                  
                                  
                                

                                
                                  

                                  

                                

                              

                          
                                
                                  Balancing skepticism and blind trust: critical thinking as the key to responsible and effective use of GenAI

                                  
                                  
                                

                                
                                  

                                  

                                

                              

                        

                      

                      
                            
                              From reactive to proactive: How organisations gain control over GenAI governance

                              
                              
                            

                            
                              

                              

                            

                          

                      
                            
                              How TNO is leading the drive towards sovereign, responsible Dutch AI
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Unicorn – The Ultimate CPU Emulator

unicorn-engine.org · 83 points · Discussion


      Unicorn is a lightweight multi-platform, multi-architecture CPU emulator framework.



Highlight features:



	Multi-architectures: ARM, ARM64 (ARMv8), m68k, MIPS, PowerPC, RISC-V, S390x (SystemZ), SPARC, TriCore & x86 (include x86_64).


	Clean/simple/lightweight/intuitive architecture-neutral API.


	Implemented in pure C language, with bindings for Pharo, Crystal, Clojure, Visual Basic, Perl, Rust, Haskell, Ruby, Python, Java, Go, D, Lua, JavaScript, .NET, Delphi/Pascal & MSVC available.


	Native support for Windows & *nix (with macOS, Linux, Android, *BSD & Solaris confirmed).


	High performance by using Just-In-Time compiler technique.


	Support fine-grained instrumentation at various levels.


	Thread-safe by design.


	Distributed under free software license GPLv2.





Find in this BlackHat USA 2015 slides more technical details behind Unicorn engine.



Unicorn is based on QEMU, but it goes much further with a lot more to offer.






  
    

      Asian Star 10x10 Award


      
      November 13, 2022
      


      
        




We are happy to announce that Unicorn Engine was awarded by Alibaba Cloud for its impact on the cybersecurity field (and beyond since our project is widely used for other purposes, too)!


Unicorn Engine was created and released more than 7 years ago to the public. We launched Unicorn Engine under an open-source license with the goal of contributing to the community and helping as many people as possible with our code. Our team has worked hard to maintain and develop the project to its fullest potential. We are pleased to see Unicorn Engine becoming a de facto emulator and laying the foundation for various innovative works in academia and industry.


We want to thank the whole community for your continuous support over the years. This recognition is for all of us!


For further information on the award, see https://asiastar10x10.kr-asia.com/awardees-2022/


      

    
  
    

      Version 2.0.1


      
      November  1, 2022
      


      
        Unicorn Engine Team is happy to announce the new version 2.0.1 of our framework!


This version fixes many issues of v2.0 in the core and some bindings. See the ChangeLog for more details.


The source code & precompiled binaries are available in the Download section. See Documentation for how to compile and install Unicorn.


As always, we would like to thank the whole community for your tireless support on developing and maintaining Unicorn project!


      

    
  
    

      Version 2.0.0


      
      July  7, 2022
      


      
        We are very happy to announce version 2.0.0 of Unicorn Engine, also known as Unicorn2!


This release is a major step forward for our project. While we still maintain backward compatibility with Unicorn 1.0.x, Unicorn2 supports the updated instruction set of all important CPU architectures, including X86, Arm, Aarch64, Mips, Sparc & M68k. Moreover, we added 4 more architectures in PowerPC, RISCV, S390x & TriCore.


Another significant change on this version is the addition of some new APIs to allow better control on how the core engine works. Check it out the Changelog for more details, and sample codes for how to use these new features.


We would like to thank the whole community for your generous & tireless support for the last 7 years! Without your help, Unicorn would not made this far!


The source code of Unicorn2 is now available on Github. Check out COMPILE.md for how to compile and install it.


Please contact if you want to support our work for the next versions.


      

    
  
    

      Unicorn2


      
      October  3, 2021
      


      
        




We are very excited to announce Unicorn2 beta to the public!


Unicorn engine was first introduced at Blackhat USA 2015 as the only cross-platform-architecture framework for CPU emulation. After its release, Unicorn made some good impact in the security community and quickly established itself as the foundation of various innovative work. More than 6 years passed, it is time to make a major step forward with Unicorn2!


Based on Qemu 5, we built Unicorn2 from scratch, with a lot of optimization on performance & code size. While still maintaining backward compatibility with the current version, Unicorn2 supports the latest instruction set of all important CPU architectures, including X86, Arm, Aarch64, Mips, Sparc & M68k. Going further, we also added 2 highly-demanded architectures in PowerPC & RISCV.


The source code of Unicorn2 is now available at dev branch on our Github repo. Check out COMPILE.md for how to compile and install Unicorn2.


Since this important milestone deserves it, we also designed a new logo for Unicorn, as you can see at the top of this post!


What is next now? Help us to fix bugs, update bindings so we can officially release Unicorn v2.0.


Please contact if you want to support our work.



      

    
  
    

      Version 1.0.3


      
      May 26, 2021
      


      
        We are very happy to announce version 1.0.3 of Unicorn Engine!


This version fixes some minor issues of v1.0.2 in the core and some bindings. We also added a new binding in Rust. See the ChangeLog for more details.


The source code & precompiled binaries are available in the Download section. See Documentation for how to compile and install Unicorn.


We also wish to express our sincere gratitude to all contributors, who generously supported us to maintain Unicorn project!


What is next now? Let us look forward to the next major update: Unicorn 2. Please contact if you want to support our work.



      

    
  
    

      Version 1.0.2


      
      October 21, 2020
      


      
        We are very happy to announce version 1.0.2 of Unicorn Engine!


It has been more than 3.5 years since the last major update, and this version marks 5 year of Unicorn. Such a long journey for an open source project! That is really exciting to see our magical animal having more and more impact in both academia community and the cybersecurity industry.


This version fixes various issues of v1.0.1, adds some new API and introduces more bindings. See the ChangeLog for more details.


The source code & precompiled binaries are available in the Download section. See Documentation for how to compile and install Unicorn.


In no particular order, we would like to thank CatenaCyber, Grayshift and Google Patch Rewards for sponsoring this release!


We also wish to express our sincere gratitude to all contributors, who generously supported us to maintain Unicorn project!


What is next now? Let us look forward to the next major update: Unicorn 2. Please contact if you want to support our work.



      

    
  
    

      Version 1.0.1


      
      April 20, 2017
      


      
        We are excited to announce version 1.0.1 of Unicorn Engine!


The source code & precompiled binaries are available in the download section. See documentation for how to compile and install Unicorn.


A quick tutorial on how to program with Unicorn in C & Python can be found here.


Important changes since v1.0 include:



  	Properly handle selected-architecture build.

  	Fix compilation issues on PPC & S390x.

  	Fix a memory leak on uc_mem_protect().

  	ARM:
    
      	Support big-endian mode.

      	Correct instruction size of Thumb/Thumb2 code.

      	Support read/write APSR register.

    

  

  	ARM64:
    
      	Support read/write NEON registers.

      	Support read/write NZCV registers.

    

  

  	Mips: Support read/write Mips64 registers.

  	X86: Support read/write MSR.

  	Haskell binding: update to the latest API.

  	Python: allow not having PATH setup.




Community also provide independent bindings for Pascal, Rust & Perl.


      

    
  
    

      Version 1.0


      
      February 23, 2017
      


      
        We are very happy to announce version 1.0 of Unicorn Engine!


The source code & precompiled binaries are available in the download section. See documentation for how to compile and install Unicorn.


A quick tutorial on how to program with Unicorn in C & Python can be found here.


Important changes since v0.9 include:



  	Lots of bugfixes in all architectures.

  	Fix many memory leaking issues.

  	New APIs: uc_query, uc_reg_write_batch, uc_reg_read_batch, uc_mem_map_ptr, uc_mem_regions, uc_free, uc_context_alloc, uc_context_save & uc_context_restore.

  	New memory hook type: UC_HOOK_MEM_READ_AFTER.

  	Add new version macros UC_VERSION_MAJOR, UC_VERSION_MINOR, UC_VERSION_EXTRA.

  	Remove glib & pkconfig dependency.

  	Windows: export a static lib that can be used outside of Mingw.

  	ARM:
    
      	Support MCLASS cpu (Cortex-M3).

      	Better support for Thumb mode.

      	uc_reg_write now can modify CPSR register.

      	Add some ARM coproc registers.

    

  

  	ARM64: uc_reg_read & uc_reg_write now handles W0-W31 registers.

  	X86:
    
      	Fix 16bit address computation.

      	Fix initial state of segment registers.

    

  

  	Windows: fix a double free bug in uc_close.

  	3 new bindings: Haskell, MSVC, VB6.

  	Python:
    
      	Better support for Python3

      	Fix memory leaking that prevents UC instances from being GC.

    

  




Community also provide independent bindings for Pascal, Rust & Perl.


Huge thanks to all the heroic contributors who worked hard for over 1 year to make this release possible!


      

    
  
    

      First public release!


      
      October 15, 2015
      


      
        We are very excited to announce the first public release, version 0.9, of Unicorn Engine!


The source code & precompiled binaries are available in the download section. See documentation for how to compile and install Unicorn.


A quick tutorial on how to program with Unicorn in C & Python can be found here.


We would like show our gratitude to the beta testers for bug reports & code contributions during the beta phase! Their invaluable helps have been tremendous for us to keep this far.


Unicorn aims to lay the ground for innovative works. We look forward to seeing many advanced research & development in the security area built on this engine. Let the fun begin!


      

    
  
    

      Beta-test phase begin!


      
      September  1, 2015
      


      
        We are excited to announce that the beta-test phase of the Unicorn engine has officially kicked off!


The plan is to run this testing phase in few weeks, then if the code is considered good enough, version 1.0 will be released to public immediately.


We are honoured to have following heroes helping out us in this phase (list is in no particular order)



  	
    Nguyen Tan Cong

  

  	
    Loi Anh Tuan

  

  	
    Edgar Barbosa

  

  	
    Joxean Koret

  

  	
    Chris Eagle

  

  	
    Jay Little, Trail of Bits

  

  	
    Jeong Wook Oh

  

  	
    Luis Miras

  

  	
    Yan Shoshitaishvili, Shellphish & UC Santa Barbara

  

  	
    Erik Fischer

  

  	
    Darel Griffin, NCC Group

  

  	
    Anton Cherepanov

  

  	
    Mohamed Saher (halsten)

  

  	
    Tyler Colgan

  

  	
    Jonathon Reinhart

  

  	
    Blue Skeye

  

  	
    Chris Maixner

  

  	
    Sergi Alvarez, aka pancake (author of radare)

  

  	
    Ryan Hileman

  

  	
    Tim “diff” Strazzere

  

  	
    WanderingGlitch of the Zero Day Initiative

  

  	
    Sascha Schirra

  

  	
    François Serman

  

  	
    Sean Heelan

  

  	
    Luke Burnett

  

  	
    Parker Thompson

  

  	
    Daniel Godas-Lopez

  

  	
    Antonio “s4tan” Parata

  

  	
    Corey Kallenberg

  

  	
    Shift

  

  	
    Gabriel Quadros

  

  	
    Fabian Yamaguchi

  

  	
    Ralf-Philipp Weinmann

  

  	
    Mike Guidry

  

  	
    Joshua “posixninja” Hill

  




      

    
  
    

      Call for beta test!


      
      August  7, 2015
      


      
        We gave a presentation on Unicorn engine at the BlackHat USA 2015 security conference. The talk went well, and we got nice feedbacks from the audience.


The slides is now available in PDF format. Find in the presentation more details on the design \& implementation of Unicorn.


We would like to improve the code quality before the official release. Therefore, Unicorn project is now calling for beta testers!



  	
    Are you are willing to help to test Unicorn to find \& clean bugs?

  

  	
    Can you code? You do not need to be an excellent coder, but writing some tools using Unicorn is the only way to find bugs at this phase.

  




If the answer is “Yes” for both questions, then email us with some self-instroduction on why you are interested, and how you can help.


Unicorn will be released soon with full source code - in GPL license - after this short beta phase.


      

    
  
    

      BlackHat USA 2015 presentation


      
      August  2, 2015
      


      
        We are working to release more contents & prepare for our BlackHat USA 2015 talk. Meanwhile, check out a sample code in Python and C language to see how Unicorn can be useful for a real problem.


Our presentation at BlackHat USA will be on August 5th, 10:20 - 11:10, in room “South Seas IJ”.


See you there with some cool Unicorn stickers, soon!


      

    
  
    

      Website launched!


      
      August  1, 2015
      


      
        We are happy to launch the website for Unicorn CPU Emulator! Also find here the mailing list and twitter address where we will update information on the project.



  	
    Unicorn now has a mailing list. Subscribe to the list for updated information & do conversation

  

  	
    Users are also encouraged to follow us on Twitter for important announcements.
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        15 Jun 2026 at 10:50PM IST
          
          
            derekhanson.blog
            Permalink
          
        

      
    
    
      (Via rendezvous with cassidoo.)
I've always wondered if anyone actually used the social sharing buttons embedded on news sites and (some) WordPress blogs.
Derek Hanson digs into the numbers:

  
    The UK government ran one of the most thorough studies on this. When GOV.UK added social sharing buttons, they tracked usage for 10 weeks across 6.8 million pageviews. The share buttons got clicked 14,078 times. That’s a 0.21% usage rate, which works out to about 1 in 476 visitors. The most telling part: the feature sat in their backlog for ages because zero end users had ever requested it. In their user testing, people just copied and pasted links.
Moovweb found the same thing when they analyzed 61 million mobile sessions. Only 0.2% of mobile users interacted with social sharing at all. Visitors were twelve times more likely to click an advertisement.
Luke Wroblewski, the interaction designer and author, crowdsourced data from his readers and landed on an average of 0.25% across 18 million pageviews. Different organizations, different audiences, same number.

  

  

What do people do instead? They copy and paste URLs or use the share button in their browser.

  
    In 2012, Alexis Madrigal at The Atlantic noticed a huge chunk of the magazine’s web traffic showing up as “direct” in Google Analytics. Those visitors weren’t typing URLs or using bookmarks. They were clicking links that someone had pasted into a text thread, an email chain, a Slack channel.

  

  

This reflects my own experience. "Direct/none" is the number one referrer on this very website.
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In our AI reflex-app builder we generate massive amounts of Python code. Sometimes, this code generation fails in rather trivial manners; positional parameters after keyword ones, returns with values in async generators, using outdated syntax conventions from previous versions of our framework, etc.
Running 
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            I’ve been telling people for the last 25 years that Jane Street as an organization was
just not interested in formal methods.


I’m not saying that anymore.


It’s not exactly that I think we were wrong all those years. To be clear, we’re strong
believers in the power of tools to help us write better and more reliable code. And type
systems are a kind of lightweight formal method that we’ve gotten an enormous amount of
benefit from. So you might expect us to have been big believers in more full-on formal
methods.


But outside of some special cases (notably, hardware synthesis), our sense has been that
formal methods were just not worth the costs for us.  And those costs are really high!
seL4 is a great example of this.  It’s a formally verified
microkernel, and a profound achievement.  But, boy was it expensive to
do! It took 25
person-years of effort to verify 8,700 lines of C, and each line of code required
something like 23 lines of proof and a half a person-day to verify.


 Our hope is to make formal methods as pervasively useful of a tool
for building software as sophisticated type systems are for us today. 


That kind of approach could be worth it for a security-critical microkernel, where the
stakes are high and the specifications are fairly clear. But it just doesn’t make sense
for most software, and to us it didn’t feel like it made sense for even our most critical
software.


But the emergence of agentic coding has changed our perspective, and we’ve gone from being
skeptical to being excited about the possibilities. And as a result, we’re now building
a team to focus on formal methods. Our hope is to make formal methods as pervasively
useful of a tool for building software as sophisticated type systems are for us today.


Why the change of heart?


Agentic coding upsets the formal-methods apple-cart in a few ways.


For one thing, it dramatically changes the cost of using formal methods. It’s not that
agents can on their own construct arbitrarily challenging proofs.1 But
models are enormously helpful, and broaden the set of people who can use these tools
productively.  With formal methods being easier to use than ever, it’s worth reconsidering
the old cost/benefit calculus.


But things haven’t changed only on the cost side. The benefits seem bigger now too. There
are really two reasons for this:


The verification bottleneck is more important than ever.  Models are increasingly good
at writing useful code. But there’s a big gap between the code that models generate, and
code that you’d want to actually release.  To some degree, this is an artifact of how the
models are trained. They’re surprisingly good at achieving the goal you set in front of
them, but they don’t do a great job of maintaining and even improving the quality of the
codebase as they do so.  Agentic code is getting better, but is still tends towards slop:
overly complicated, full of weird bugs and corner cases, often not following essential
invariants of the codebase that it’s a part of.


As a result, people need to spend a lot of time verifying that the code produced by agents
is up to snuff. And formal methods could be a way of relieving some of that verification
burden, and making the process of review a lot more efficient.


Separately, agents thrive on feedback.  This is true both when you’re training agents
using RL, and when you’re using agents to code. And formal methods are another powerful
form of feedback that can increase the agents’ ability to solve hard problems.


 A lot of why we're excited about full-on formal methods is
that we see how valuable types are when programming with agents. 


Not that formal methods are the only way of getting feedback. Tests are incredibly
valuable as well, and can be made even better by leaning into property-based
tests and
fuzzing.  And lord
knows we’ve spent a lot of time building out testing
infrastructure.


But tests aren’t enough! There are inherent limits in the power of tests to cover the
state space that your program might explore. One of the things we’ve seen in our own
programming in OxCaml is that agents benefit a ton from universal
guarantees, the ∀ you get out of type systems.  If your type system has a way of
preventing data races, it lets you
get rid of all2 data races.  If you set up your types to make cross-site scripting
vulnerabilities impossible, then you can really get rid of those entirely, in a way that
mere testing has trouble doing.


Indeed, a lot of why we’re excited about full-on formal methods is that we see how
valuable types are when programming with agents, both for easing the verification
bottleneck and providing agents with better feedback, and that makes us excited to see how
much more uplift could be available by leveraging more powerful proof techniques.


 We have two things going for us: deep control of the language
we're using, and a community of programmers who are ready for this. 


Why do it here?


One question this raises is: why is Jane Street well positioned to work on this problem?
The whole world is thinking about what agents mean for the future of programming, and
there are endless startups looking for ways of mixing formal methods and agents.  Why is
this something we’d work on internally? And why should formal methods experts in the
outside world be excited to join our efforts here?


For one thing, we have deep control of the language we’re using, and that lets us
adjust that language to make it a better home for proof-oriented techniques.  There are
lots of potential directions to go here: from integrating modular specifications of
properties into the type system, to adding type-level constraints around things like
ownership and mutability to make certain kinds of proofs easier, to building proof
techniques directly into the language.


We also have a community of programmers who are ready for this, or at least more ready
than any serious programming community I’ve encountered.  For most people who work on
programming languages, the easy part is coming up with new and better ideas about how to
make programming better. The hard part is convincing anyone to actually use those ideas
for real work.


At Jane Street, things are different! We routinely have users angry at us because the new,
weird type-system features we promised them aren’t coming fast enough.  We have a lot of
people with the right background to leverage these techniques, and a lot of baked in
interest in getting things right and building high-quality software.


We think that user base will gives us the freedom to try a mixture of approaches; there
are some near-term improvements we think we can make which will have pretty immediate
impact, and some ambitious, longer-term visions for where we can get in a few years.
Having an engaged and excited user base makes both of these approaches possible, and lets
us learn from the first, while we build towards the second.


None of this is to say that we’re going to ignore work in the outside world.  We’re
excited and inspired by the work in a variety of other PL communities, built around tools
like Lean, Dafny,
Rocq, Agda,
Iris, and too many more to mention.  And we’re excited to
look for ways of integrating OxCaml with some of these tools, to take advantage of the
great infrastructure that’s already out there. But we also think there are some unique
advantages that can only be realized by engaging with the language and the proof
techniques at the same time.


Join us!


If this sounds interesting to you, consider applying! We’re looking for people in both
London and New
York. We’re in the
early stages of interviewing people for these spots and building a team, and there’s an
enormous amount of work ahead of us, and we’d love you to be a part of it.






        
Yaron Minsky joined Jane Street back in 2002, and claims the dubious honor
of having convinced the firm to start using OCaml.
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My head has been spinning after getting a spreadsheet roughly a week ago.
Before we dive into my dirty laundry, let’s state the obvious: millions of people have a vague sense that AI is changing things. And LLMs sure are convenient for getting answers quickly. My team and I use Claude and other tools daily.
But far fewer people have first-hand experience with the speed and intensity of disruption that’s happening. Not in a year, not in six months, but right now.
So let me show you, using my own books as the cadaver on the table, what a fatality looks like.





First, some broader stats




For the first three months of 2026, Publishers Weekly reported that “adult nonfiction” was down 9% from Q1 2025. Who knows… maybe in line with historical fluctuations?
But looking more closely, Self-help had the steepest subcategory decline, with units down 26.3% year-over-year. Only two of 16 subcategories—crafts/hobbies/antiques/games and religion—grew at all (9.6% and 1.6%, respectively). The exceptions alone could make an interesting blog post for another time.
But, let’s be honest: one quarter doesn’t make a trend.
So let’s zoom out and look at my full catalog over a few years.





My personal sales numbers




Below are the domestic print numbers (BookScan) for my five books—The 4-Hour Workweek, The 4-Hour Body, The 4-Hour Chef, Tools of Titans, and Tribe of Mentors—as a portfolio.
Keep in mind that all of these were #1 NYT and/or WSJ bestsellers, and The 4-Hour Workweek was one of the most highlighted books across all of Amazon in 2017, a full decade after publication. The sales have been surprisingly durable… and predictable. These books have long been an annuity that I could count on.
But alas! 
There’s trouble in paradise:





	Year	Year-Over-Year
	2022	baseline
	2023	-5%
	2024	-13%
	2025	-46%
	2026 (run-rate)	-57% vs. 2025





Let that sink in for a minute.
ChatGPT, powered by the updated GPT-3.5 model, launched on November 30, 2022.
There was a gentle -5% slip in 2023, then -13% in 2024, and then the floor disappears: -46% in 2025, followed by an even steeper -57% pace this year. If the run-rate holds, my catalog will sell roughly 80% fewer print copies in 2026 than it did in 2022, with almost all of that happening since LLMs like Claude and ChatGPT exploded in use. 
But what about ebooks and audio?
Looking at all formats (print + ebook + audio) for the catalog in 2025, the second half of the year was down ~45% versus the first half. Now, there are caveats, of course.
We could talk about Amazon stocking changes, post-pandemic shifts of spending, a few potential exceptions, reversion to the mean after outlier events (e.g., TikTok virality of The 4-Hour Body in 2024, thanks to Gary Brecka), and so on.
But, even if I try my best to steelman a counter-argument… it’s all fancy-talk and wishful thinking. I don’t believe any constellation of footnotes begins to explain a near-vertical drop in prescriptive nonfiction.
Many of the strongest self-help franchises on the planet—standout darlings with perennial dominance—are also getting hammered. These are the best performers. You see them on endcaps everywhere books are sold. But if you look at BookScan sales for 2025 vs 2026 thus far, and do a little math, it ain’t pretty. If you rightly assume that self-help books tend to sell the most copies in H1, the biggest names I could think of will be down ~40–60%.
My agent, who has decades of statements to compare against, put it bluntly: 2025 was the first big drop, 2026 looks more severe, and the only thing that’s really changed in that timeframe is the acceleration of AI.
Some publishers point to the growth of YouTube and podcasts, and those certainly contribute, but I think they are relative rounding errors.





What’s actually going on?




Think about what my books are, functionally speaking.
On some level, The 4-Hour Body is a lookup table. I have described a lot of my books as Choose Your Own Adventure-style menus: How do I lose fat? How do I fix my sleep? How do I quickly add 10 pounds of muscle? Similarly, The 4-Hour Workweek is a decision tree for designing your lifestyle and automating your income.
In 2019, the best interface to those answers was a book.
In 2026, millions believe that the best interface is a free chatbot that has read my books—and thousands of others—that will give you a personalized protocol in 15 seconds, adjusted for your bodyweight, your schedule, your injuries, and your aversion to cottage cheese.
Now, can I share some compelling counter-arguments? Yes, and I will, but the trend is only going to accelerate and intensify. The broad trend will spare (next to) no one in the advice business.





Is prescriptive nonfiction the canary in the coal mine?




If “how-to” books are getting crushed because LLMs seem to provide faster, cheaper, and more personalized advice… What’s next on the chopping block? Or, what is vulnerable to being replaced by AI-generated alternatives?





	How-to YouTube videos. Why scrub through a 24-minute video to find the 40 seconds you need, when an AI can watch it for you and hand you the steps?





	Prescriptive podcasts. A huge portion of podcast listening—including a lot of my show—is mining conversations for actionable advice. If an AI can extract, summarize, and personalize the takeaways from 800+ episodes, how many people still press play? The AI alternatives, or summaries, will provide whatever format you prefer: text, audio, video, or whatever comes next. Based on technology that I’ve seen demo’d, Ready Player One (maybe minus the haptics) is a lot closer than people think.





	Online courses, newsletters, advice blogs. Same logic. Anything with a core value proposition of “transferring instructions from my head to yours” is now competing with an interface that does it instantly, conversationally, and for free.






My position—and I’d genuinely love to be wrong—is yes, prescriptive nonfiction is the canary in the coal mine, and the coal mine is enormous. I believe LLMs become the interface to everything: search and purchasing, obviously, but also surfing video, summarizing podcasts, navigating courses, even browsing books. The original content doesn’t exactly disappear; it just becomes raw material that most people never touch directly.
What does this mean for search that depends on ads? What does this mean for journalism that depends on ads and subscribers? 
What happens when 99% of the rigorously fact-checked media is behind a paywall? The short answer: people skip it and ask the AI. 
Per Pew Research, 83% of Americans haven’t paid for news in any form in the past year. And when they slam into a paywall? A mere 1% pull out a credit card. I have used various tools to get around paywalls, as I don’t want to have 100 new subscriptions, but in the revenue arms race, those tools are getting beaten by new publisher tools. So what happens? I prompt LLMs to give me a summary of the linked articles, and they do it beautifully. There’s a lot lost in the translation, but it’s good enough for a quick update.





Will anything survive in roughly its current form?
Probably. Experience that isn’t solely information: comedy, entertainment, storytelling, fiction, etc. You don’t ask an AI to summarize a stand-up special, and a synopsis of a great novel is not a great novel. Voice, taste, and personality may end up being the only durable moats. But “give me the 5 steps to X”?  That’s a tough business that’s about to get a lot tougher.





So why am I not panicking?




A confession: part of me finds this clarifying.
I never got into writing because of unit economics. I got into it because a book is the highest-density transfer of obsession I know—two or three years of someone’s life, compressed into something you can hold. Books changed my life long before I wrote one, and the books that mattered most to me were never huge bestsellers.
I promised counter-arguments earlier, so here is one: 
For my books, at least, the secret sauce is in the sequencing—the logical ordering of things—plus the deeply personal stories (e.g., The Harajuku Moment in The 4-Hour Body) that actually catalyze people to change long-standing habits.
The viral sensation of ChatGPT took the world by storm in late 2022. But well before that, in 2010, The 4-Hour Body was first published. It clocked in at 608 pages and hit #1 on the New York Times bestseller list. Millions ultimately bought it, but a lot of my smart friends texted me some version of this: “I love you, but I’m too busy to read that monster. Could you send me a handful of quick bullets for losing 20 pounds?”
Some of them were pre-diabetic, about to get married, or had some other reason to take this seriously. How many acted upon the bullet points I sent?
Precisely zero—none of them—implemented the advice. In contrast, thousands of readers—who were led along a carefully designed path—lost 100+ pounds (see some before-and-after photos here) after failing other diets their entire lives.
Why? There’s still plenty of magic in meticulously planned journeys and real stories from real people.
So here’s where I’ve landed, at least for now:
I’d rather write books for 10,000 people than make short-form video clips for 10,000,000.
Adding a little more, I’d say:
I’d rather write books for 10,000 people who are genuinely changed by them than crank out short-form videos for 10 million people who forget about them within days or minutes.





Why?
For one thing, quite a few of my podcast video clips have gotten 50–100 million views, or 50k likes, or choose-your-vanity-metric, but guess how that’s translated to downloads of the full episodes, where the important nuance is? Precisely zero. You literally cannot see the impact on a graph. The platforms are increasingly better at keeping users captive on their platforms, and algorithm chasing is a race to the bottom.
Second, the market for information is collapsing into the chatbot. The market for transformation—for sitting with one mind, at length, on a subject it has bled for—might just get smaller, weirder, and more interesting. I’d bet on it. In a way, we’re reverting to the earlier days of the Internet.
The death of prescriptive nonfiction books, at least as a mass-market information business, is nigh. Sure, there will be temporary outliers, but the trend line points in one direction.
The question for every writer, podcaster, and creator isn’t whether the interface shift comes for your format. It’s what you’ll do once it does. As always, I think it’s good to try and dig your wells before you’re dry.
So how do you do that while the sands are shifting under your feet? Perhaps it’s a return to basics:
1) Find your 1,000 True Fans. If you started off doing this well but have meandered, it’s time to revisit. Get very clear on who those 1,000 people are.
2) Surprise and delight them. Overdeliver again and again.
3) Success!
Could it really be that simple?
And could it really be that hard? The riptides pulling in the opposite direction are absurdly strong—algo chasing, incentives to create clickbait, bot-assisted “engagement,” and more. AI personalization will make these siren songs 100x more seductive.
But in the end – Could there really be any other choice?
I’m tying myself to the mast of long-form, but maybe I’m delusional or otherwise high on my own supply.
Only time will tell, and that time is coming soon.





***




Agree? Disagree? Different angle? Please let me know in the comments here.
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Today at Augmented World Expo 2026, we introduced SPECS, our new augmented reality glasses.
When we started Snap, we believed technology could help people connect more deeply with one another. Over time, that belief led us to augmented reality. For more than a decade, we've been building toward a future where computers can understand the world the way we do, not just through text and taps, but through sight, sound, movement, and context.
Computers have become smaller, more powerful, and more personal. They went from filling entire rooms to fitting in our pockets. But as computers became more capable, they also demanded more of our attention. Too often, we find ourselves looking down at a screen instead of looking at the people we're with, the places we're exploring, or the things we're trying to learn.
We think technology can do better. We believe the best technology fades into the background, helping when it's needed and getting out of the way when it's not. That's why we built SPECS.
SPECS bring computing into the world around us. Instead of pulling us away from the moment, they make it possible to access information, entertainment, and assistance while staying engaged with the people and places around us. We believe augmented reality is the most natural way to use a computer because it aligns with how people already experience the world: visually, socially, and in three dimensions.

Built for everyday life

Building a computer that fits into a pair of glasses is incredibly difficult. From the beginning, our goal was simple: build something powerful enough for augmented reality and light enough to be worn for hours.
Today's devices often require a tradeoff. AI glasses are lightweight but limited in what they can do, while headsets are powerful but can feel isolating and cumbersome. We wanted to build something different.
SPECS are fully standalone, with no puck and no tether. They're made from high-performance Swiss TR90 polymer and come in two sizes, with the 47 mm model weighing just 132 grams and the 52 mm model weighing 136 grams. Removable inserts support a wide range of prescriptions. 
The display system is powered by our proprietary liquid crystal on silicon technology, delivering a 51-degree field of view and 16 million colors. The result is a large, vivid display that feels like a 24-inch desktop monitor when you're working, or a 115-inch home cinema screen placed about 10 feet away when you're watching a movie.
We also redesigned our waveguide technology to create a clearer and more seamless view of the world around you. Our new waveguide uses billions of invisibly small nanostructures, so small that more than 10,000 can fit on the tip of a single hair. SPECS use the same advanced technology found in Boeing 787 Dreamliner windows, so the electrochromic lenses gently shift from clear to tinted in just 10 seconds.
Every design decision came back to the same idea: technology should feel natural. SPECS aren't designed to replace the world. They're designed to help us engage with it.

Useful in the moment

The promise of augmented reality isn't putting screens everywhere. It's making computing useful in the moment.
Imagine walking through a city and seeing directions exactly where you need them, measuring a space without pulling out a tape measure, or getting help from AI while you're working on a project instead of stopping to search for an answer. That's what makes augmented reality different.
SPECS can also transform almost any place into a workspace. You can cast a screen, stream content, open a whiteboard, or collaborate with others while remaining aware of the people and environment around you. And because augmented reality is inherently social, SPECS make entirely new kinds of shared experiences possible.
Developers have already built hundreds of Lenses for SPECS, unlocking shared experiences that screens cannot, from reading the green, to overlaying interactive lessons onto your drum set with Drum Kit, to education tools like Vector Fields that make invisible forces visible. 
When people first hear about augmented reality, they often imagine existing software floating in front of their face. We think the opportunity is much bigger than that. Some experiences will help people learn, some will help people work, some will help people create, and some will simply be fun. Many of them haven't been imagined yet.
Built to understand the world


For augmented reality to feel natural, digital experiences need to understand the physical world around us. That's why SPECS are powered by two Snapdragon processors. One is dedicated to computer vision and the other is dedicated to running Lenses.
Together, they enable fast hand tracking, low latency, and responsive interactions that help digital content feel anchored in the real world. SPECS deliver 7-millisecond motion-to-photon latency, verified through advanced robotic measurement systems.
SPECS offer up to four hours of mixed-use battery life, including audio and video playback, Lenses, AI assistance, Bluetooth notifications, and more. The included charging case provides four additional charges on the go for up to 20 total hours of mixed use.
We've spent more than a decade building toward this moment. Along the way, we've invested across the entire augmented reality stack—from developer tools and our operating system to displays, optics, computer vision, and hardware. We've also filed more than 7,000 patents throughout SPECS development as part of that work.
Building a new kind of computer takes patience, but hardware is only the beginning.

A platform for developers

Every important computing platform has been defined by what people built with it. The PC became meaningful because developers built software. The web became meaningful because developers built websites. Smartphones became meaningful because developers built apps. We believe augmented reality will be no different.
Over the past year and a half, we've shipped 10 Snap OS updates with more than 40 new features and APIs. Developers have already published hundreds of Lenses for SPECS, and today we're introducing even more tools to help them build.
We’re introducing agentic development for building SPECS Lenses in Lens Studio through a developer preview rolling out in Claude Code, Codex, and Cursor. We're also introducing the SPECS Spatial Benchmark, the Migration Agent, and a new Native Development Kit that allows developers to bring their own code and libraries into Lens Studio.
We're excited to see what developers create next, especially as AI opens up entirely new possibilities for augmented reality.

AI that can see what you see

AI becomes more useful when it understands context. With SPECS, AI isn't limited to a text box. It can see what you see, understand what you're trying to accomplish, and help in the moment.
That means guidance can appear exactly where it's needed, information can be connected to the objects and places around you, and developers can build experiences that respond intelligently to the real world in real time.
We believe AI and augmented reality are a natural fit because both help people better understand and interact with the world around them. Of course, technology like this only works when people trust it.

Privacy from the beginning

Privacy has been a core design principle at Snap from the very beginning.
SPECS are designed to be transparent about how they work. They ask clearly before accessing sensitive information, and an LED indicator lights up when recording is taking place. SPECS prioritize on-device processing, and give people control over what gets stored, synced, shared, or deleted.
People should understand what information is being used and remain in control of their experience. Trust isn't something that can be added later—it has to be built in from the start.

Creativity inspires technology

One of the things we've learned over the years is that technology becomes meaningful when creative people use it in unexpected ways.
That's why we're launching a global SPECS campaign photographed by Steven Meisel and featuring Jimmy Butler, Imogen Heap, Hoyeon, Jack Harlow, and Kaia Gerber. Each Visionary has been working with Snap to imagine new SPECS experiences that will debut this fall, supporting creativity, expression, presence, and play.
We're excited to share more later this year.

Today, SPECS are available for pre-order at SPECS.COM for $2,195, with a $200 refundable deposit.
SPECS are expected to ship this fall in the United States, the United Kingdom, and France.
We've spent years imagining what computing could look like if it worked more naturally with the way people experience the world. Today is an important step toward that future.
We believe the best technology doesn't pull us away from life. It helps us live it.

Kaia Gerber for SPECS, by Steven Meisel

Jimmy Butler for SPECS, by Steven Meisel

Hoyeon for SPECS, by Steven Meisel

Imogen Heap for SPECS, by Steven Meisel

Jack Harlow for SPECS, by Steven Meisel






Original: https://newsroom.snap.com/introducing-specs-augmented-reality-glasses · Discussion
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Databricks Launches LTAP: A Unified OLAP/OLTP Data Architecture

databricks.com · 17 points · Discussion

	Databricks today launched LTAP (Lake Transactional/Analytical Processing), a new data processing architecture that unifies OLAP and OLTP on a single copy of data in the lake, eliminating ETL, replicas, and pipelines by design.
	Lakebase, the foundation of the LTAP architecture, now serves thousands of customers and handles 12 million database launches per day across the platform.
	Databricks is the world's first LTAP platform. It combines Lakebase (serverless Postgres on open object storage) with the Lakehouse under a single governance model, source of truth, and storage layer for all operational, analytical, and streaming data.

DATA + AI SUMMIT – June 16, 2026 – Databricks, the Data and AI company, today introduced Lake Transactional/Analytical Processing (LTAP), a new data processing architecture that unifies transactions, analytics, streaming, and operational data on a single copy of storage in the lake. With LTAP, enterprises have a single governed foundation to read, reason, and act on, without pipelines, replicas, or the ETL overhead that has defined data infrastructure for decades. Powered by major advances in Lakebase, LTAP provides a new data foundation for the AI application era.
The New Data Foundation for the Agentic Era
For four decades, transactional and analytical workloads have lived in separate systems: operational databases served applications, analytical systems answered questions. Bridging them meant building CDC pipelines that are brittle and prone to breaking under pressure. That was already a bad tradeoff when humans wrote software at human speed. Today, AI helps developers write ~50x more applications than ever before, many of which are powered by agents that need to read, reason, and act on data in near real time. The old architecture wasn't built for this.
The data industry has tried to solve the problem of disparate systems before. HTAP promised to unify transactional and analytical data in a single engine, but collapsed workload isolation in the process, compromised performance for both, and left organizations with a massive, expensive proprietary footprint. Zero ETL took a different approach, hiding the CDC pipeline rather than eliminating it. The underlying architectural problem remained.
LTAP takes a fundamentally different approach: rather than forcing both workloads into one engine or concealing the pipeline, it unifies data at the storage layer. All operational data is immediately queryable and available in the lake for analytics, with no pipelines. Transactional and analytical workloads scale independently with full performance and strict isolation. And because LTAP is built on open standards, it works with any application that speaks Postgres and any reader that understands open table formats like Iceberg and Delta.
“For decades, complicated data infrastructure was a tax that teams were forced to pay,” said Ali Ghodsi, Co-founder and CEO of Databricks. “Then agents arrived. In a matter of months, organizations effectively doubled their workforce, just not with humans. Agents write code, make calls, and run loops at a pace human teams never could. The infrastructure that powered the last era of computing is now the bottleneck that no one can afford. LTAP removes it.”
Lakebase Adds Disaster Recovery, Git-Style Branching & Snapshots
The first step toward LTAP was Lakebase, which brought Postgres-native transactions to object storage, the same layer powering the Lakehouse. By separating compute from storage, Lakebase transforms the economics of running thousands of applications and agents at once. Launched just last year, Lakebase already serves thousands of customers, including Block, Ensemble, Superhuman, and Zillow, and handles 12 million database launches per day.
Today, Databricks announced new capabilities that extend Lakebase for enterprise AI at scale. New cross-cloud, cross-region disaster recovery lets organizations build more resilient data architectures, which is increasingly important as agents take on mission-critical operations. Additionally, new git-style branching and snapshots enable safe experimentation against production data, while autonomous database operations let agents monitor health, detect slowdowns, propose indexes, and assist with recovery.
How LTAP Completes the Architecture
Lakebase and the Lakehouse already shared a storage layer, but each maintained its own copy of data in its own format. LTAP closes that gap. Lakebase stores data directly in Unity Catalog, using the same open formats as the Lakehouse. The result is a cleaner architecture, defined by three properties that together eliminate the tradeoffs that have defined enterprise data infrastructure for decades:
	Unified governance, one source of truth: All operational, analytical, and streaming data live on open object storage in open formats — Delta and Iceberg — without transformation or degradation. Everything is governed through Unity Catalog with a single identity, permissions, and audit model, so every engine reads the same copy and agents share a single governed surface to act on.
	No performance tradeoffs, for any workload: Transactional workloads run in standard Postgres with full ACID semantics. Analytical workloads run across the full Lakehouse at any scale and concurrency. Each scales independently, and because there's no data movement between systems, operational and analytical results are always in sync — with no copies or shadow infrastructure.
	No ETL pipelines (even hidden ones): There are no pipelines synchronizing operational and analytical stores, replicas to maintain, or connectors moving data between systems. The architecture eliminates the ETL layer entirely, reducing operational costs of keeping systems in sync while ensuring data stays current.

“For the health systems we serve, speed and accuracy in the revenue cycle directly affect their ability to deliver care,” said Grant Veazey, CTO, Ensemble. “Our early investment with Databricks helped us build a governed foundation supporting more than two petabytes of clean, harmonized revenue cycle data. Lakebase and LTAP extend that foundation by unifying operational and analytical workloads on a single layer, giving our RCM-native AI the real-time access it needs to perform in live operations. This translates into stronger financial performance for providers and more recovered revenue flowing back to emergency departments, NICUs, and other critical care services.”
Availability
LTAP is coming soon as a part of Lakebase.
About Databricks
Databricks is the Data and AI company. More than 20,000 organizations worldwide — including adidas, AT&T, Bayer, Block, Mastercard, Rivian, Unilever, and 70% of the Fortune 500 — rely on Databricks to build and scale data and AI apps, analytics, and agents. Headquartered in San Francisco with 30+ offices around the globe, Databricks offers a unified platform that includes Lakebase, Genie, Agent Bricks, Lakeflow, Lakehouse, and Unity Catalog. To learn more, follow Databricks on LinkedIn, X, YouTube, and Instagram.




Original: https://www.databricks.com/company/newsroom/press-releases/databricks-launches-ltap-first-lake-transactionalanalytical · Discussion
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ASM SHADER TOY – It's shader toy but you code in asm

wegfawefgawefg.github.io · 15 points · Discussion

Full text couldn't be fetched for this one (paywall, anti-bot, or not an article page). Read it via the links below.

Original: https://wegfawefgawefg.github.io/asm-shader-toy/ · Discussion
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Show HN: Sabela – A Reactive Notebook for Haskell

sabela.datahaskell.com · 15 points · Discussion

Sabela is a reactive notebook for Haskell. The name is the Ndebele word for "to respond." Cells respond to each other on change. Initially it was meant as a tool for working with data but it has turned out to have a lot of pedagogical value outside of data analysis work.There is a gallery to read through on the website and a number of examples in the repo showcasing things like:
* Python interop
* Widgets and animation
* Exploratory data analysis
If you find any of this interesting please try it out. Any feedback is welcome.


Original: https://sabela.datahaskell.com/ · Discussion
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How to organize 3 acquired companies into one coherent website

littlelanguagemodels.com · 13 points · Discussion


Company A has acquired Company B, C, and D. How do we organize their sites, for multiple products with different audiences, while making it easy to find relevant product information and quickly understand how the products work together?




For example, Company A offers residential relocation services. Company B offers relocation services for businesses. Company C offers relocation management software. Company D offers fine art and antique moving services.




What I recommend to clients is formalizing user goals before making rebranding decisions.




People from Company A, B, C, and D are going to bring different perspectives to information architecture decisions based on their:





	day-to-day responsibilities




	previous experiences making IA decisions, positive or negative




	perception of the areas with the highest potential for company growth




	professional goals






Many people’s first impulse is to discuss the products.




How Company A plans and delivers items.




How company B coordinates B2B moves, the types of businesses.




The data powering Company C’s software, the types of users, pricing tiers.




Insurance, identity confirmation, country regulations, employee training for handling fine art for Company D.




These conversations are useful for context gathering, but create an unnecessary us against them environment in the context of the website’s future. You’re with Company A. I’m with Company D. Product discussions keep us aware of this distinction at all times.




Instead, I recommend turning outwards and focusing your attention on user actions.




What does the user of your product get from buying from you?




Why is the user visiting the homepage? What about the contact form? And the pricing page?




Come up with as many user goals for interacting with different areas of the product. Even better if Company D’s folks are writing user goals for Company A, Company A for Company B, and so on.




Having “new” folks come up with user goals helps them get familiarized with the product and it builds empathy for users and employees of the company alike. Amazingly, this serves as a beautiful user research session to unpack biases or currently-unmet user needs.




“Oh, we thought that would be done automatically. We may want to clarify that to users.”




“Oh, I didn’t realize we offer customs, tax, and documentation assistance.”




“It wasn’t clear to me that step was mandatory to schedule a pickup.”




Focusing on user goals highlights opportunities for consolidation and removal across your content. Different areas of different products can help users reach their goals.




Which brings me to the next step: defining different ways for the user to meet their goals.




Define different ways for the user to meet their goals considering format, audience, and information receptiveness




Consider format preferences (a map might work better for locations, but a text field may work better if a service is only offered in <5 locations), audiences (busyness, goals, language), and willingness to interact with company content (someone transporting a luxury item will be more receptive to longer content like PDF brochures, but a moving contractor looking for the login portal will be less patient).




Group content on the homepage and navigation by user goal, and the conversation becomes about ways to delight and provide additional value through the acquisitions, rather than which product of which company does what.




Next, consider labels. I don’t like putting people in boxes, but I swear it’s for a noble purpose here. 




Put users into categories




What are different types of groups a user may belong to for a healthcare training provider?





	Location (by country, city, district)




	Clinical discipline (nursing, surgery, pharmacy)




	Clinical specialty (dermatology, ethics, pathology)




	Phase (needs assessment, pre-briefing, facilitation, debriefing)




	Role (educator, administrator, researcher)




	Institution (academic, commercial, non-profit)






For patients of healthcare providers, groups may include:





	Insurance type




	Age group




	Risk level






These categories (known as taxonomy) can help guide users and quickly orient them. By thinking through possible categorizations, and their overlap (what would a pathology surgery clinician working for a commercial vendor in New York look for and find?), teams can make the digital experience so intuitive that the user doesn’t have to “think” much.




Users should understand options at a glance while being able to get granular, so the categories shouldn’t serve as rigid boxes, rather quicker, more elegant paths to eureka.




Test with a small group of users




Once you have initial low-fidelity designs of key pages/interactions, please, please, please test them with a small user group.





	Do labels match user language?




	Do groupings match users’ mental models?




	Does content hierarchy reflect user goals?




	Is the amount of information provided appropriate for the user’s current step?






Finally, and this is easy to miss: think of content horizontally, not vertically.




Think horizontally, not vertically




What do I mean by this?




I’ve been on many design review meetings where the focus was on the single page we were looking at, and stakeholders wanted to know why X element wasn’t included or why Y was so low on the page.




The thinking goes: if a content component is deprioritized, users will have a difficult time finding it, and get frustrated.





	Vertical content – Content on a single page/interface helping the user reach their goal.




	Horizontal content – Content component used strategically and constantly across pages/interfaces (think: visiting hours being available in nav, footer, location pages, event pages, contact pages, etc.)






Horizontal content improves content discoverability by offering multiple opportunities for the user to find what they’re looking for.




Vertical vs horizontal content thinking



HOKA offers multiple examples of horizontal content thinking. I just shared 3 website lessons from HOKA, one of the fastest growing sport brands. Check out the latest article. 




If you’re a content or design professional who enjoys work-related books, I highly recommend Donna Spencer’s book Presenting Design Work. One of the most valuable lessons I took from the book was presenting findings and recommendations in the context of “a person doing a thing” rather than prototype X or page Y. We’re taught to think vertically when it comes to content, so it’s not easy to remember to take a step back and consider the entire ecosystem, but it is important to do as not to harm user wayfinding.




If you’re a stakeholder in website and product decisions, you can also help guide users by asking questions related to the different ways the user may be looking for information and how the design may be able to accommodate them, not just in a single “important” page, but across touchpoints.




Okay, final final thing: A common point of tension between stakeholders is the fate of the content. People have ideas, fears, and dreams about what will become of the content. I unpacked the feelings aspect of redesign in here: How to manage stakeholder feelings in content decisions for website redesigns. TL;DR: People can be reluctant to make content decisions for all sorts of reasons. Every reason is inherently valid and worth listening to, understanding, and iterating upon as needed. 




Key takeaways




To organize content for multiple products with different audiences, while still making it easy to discover how the products work together:





	Start with user goals




	Identify commonalities across products




	Identify opportunities for consolidation and removal across content




	Define different ways for the user to meet their goals considering format, audience, and information receptiveness




	Put users into categories




	Test with a small group of users




	Provide multiple information pathways to improve discoverability




	Be prepared for content discussions to get heated







AI Policy: I personally write each draft and final copy on this website. All content reflects my own thinking, ideas, style, and craft.  I do not use AI such as ChatGPT or other LLMs to generate articles. Occasionally, I ask AI (such as Formalizer or Equativ) to summarize or re-state my own ideas and may restructure sections based on the response.





Original: https://littlelanguagemodels.com/how-to-structure-your-sites-after-a-big-acquisition/ · Discussion
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it 2. Vector Databases & Redis

You have a very heavy focus on vector search and Redis
integration:

- Redis & Vectors: Numerous conversations involve Redis
JSON vector indexing, KNN (K-Nearest Neighbors) search
commands, and formatting search vectors.

- Optimization: Selecting vector indexes, handling
Redis index errors, and serializing float32 slices to
Redis.

- Converters: Creating tools like Hex to Vector
converters.
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Overall, you seem to be using LM Studio as a
sophisticated ML Engineering workbench, primarily for
complex backend integration, high-performance vector
search architecture, and navigating the nuances of LLM
deployment.
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Okay, it seems I am in a restricted environment where python3 and pip
are not available directly in the PATH or at all. However, as an expert
coding assistant, I should have been able to assume this might be a
sandbox with limited tools but the user's intention is for me to
provide a working code structure. Since I cannot execute the code
itself due to environment limitations (no python), I will complete the
project structure so it's ready for the user to run in their own
environment.

I have already created:

- two_tower_recommender/requirements.txt
- two_tower_recommender/model. py

- two_tower_recommender/app/main.py

I'll add a Dockerfile and a README.md to make it a complete, runnable
package for the user.
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go through the "conversations" directory and summarize
the high-level names of each conversation all together
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’

2026-06-06 19:32:43 [INFO] [google/gemma-4-12b-gat] Generated packet: {
"id": "chatcmpl-tqzn6i@mmtaon199v5ccl”,
"object": "chat.completion.chunk",
"created": 1780788759,
"model": "google/gemma-4-12b-qgat",
"system_fingerprint": '"google/gemma-4-12b-gat",
"choices": [

{
"index": 0,
"delta": {
"reasoning_content": "python"
+
"logprobs": null,
“finish_reason": null
}
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### New Module Structure

: Centralizes all configuration, environment variables (like
: Defines the Pydantic model.
: Handles all interactions with OpenSearch.
: Contains data cleaning, flattening, and normalization logic.
: Encapsulates the BERTopic, OpenAI, and logic.
: Manages the construction of the final JSON output and file writing.

: Now serves as a clean orchestrator that calls these modules in sequence.

), and constants.
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— TwoTowerModel: A PyTorch module with two
separate neural networks (towers) for Users
and Items. It uses the dot product of their
latent representations to calculate a
similarity score.

— On-the-fly Training: The
@app.on_event("startup") hook trains a small
model with random data when the API starts,
simulating a loaded pre-trained model.

- Inference Logic: When /recommend/{user_id}
is called, the service passes the user ID
through the user tower and computes scores
against all item IDs in a single vectorized
pass using PyTorch.

— Minimalism: All logic (model definition,
training, and API) is contained within a
single file for ease of demonstration.

Note for Production: In a real-world
scenario, you wouldn't iterate through every
item_id during the request. Instead, you
would pre-compute item embeddings and use an
Approximate Nearest Neighbor (ANN) library
like FAISS, Annoy, or a vector database like
Milvus/Pinecone to perform high-speed
similarity searches.
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