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Mea Culpa – Dark Hours

blog.terrygodier.com · 482 points · Discussion


    Last week I launched a project called Dark Hours, which was a website utility to give you an idea of what could be seen in the sky that night.

A developer who created another web app called DarkHours.app replied to my comment on Bluesky yesterday to show me how similar the project was to his, including the name. The thread is here.

I told him I’d significantly differentiate the featureset, change the name, and write up a blog post to show people his project.

About an hour later, once it became clear to me that the web app I had launched using Claude was strikingly similar to his open source project, even reproducing a bug he had later fixed, it was clear that there wasn’t anything to do except to redirect the domain directly to him and kill any plans I had to launch an iOS app for the project.

I’d like to give credit where credit is due. I think he’s made a wonderful open source app and if you liked the features that were included in what I launched, please use the actual version of the project. That’s what I’ll be doing.

I’d also like to apologize for my irresponsible use of AI to build such a thing. While I had genuinely never seen DarkHours.app before yesterday, I was careless in relying on AI to generate the project without doing the work to understand whether it closely resembled an existing project. That’s on me, and I am responsible for what I published.

Going forward, I won’t be using AI in this way to create any more web stuff, and I do not use it to anything close to this extent on iOS software. I do ask questions, debug issues, things like that, but I do not create apps with Claude for iOS.


  



Original: https://blog.terrygodier.com/2026/08/09/mea-culpa-dark-hours.html · Discussion
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Windows 11's built-in Weather app wastes more than 1 GB of RAM

notebookcheck.net · 220 points · Discussion


		[image: The Windows 11 logo. Microsoft has recently been working to improve the operating system's performance.]ⓘ Microsoft
The Windows 11 logo. Microsoft has recently been working to improve the operating system's performance.A new report shows Windows 11's built-in Weather app can consume more than 1 GB of RAM. By comparison, Apple's native Weather app on macOS uses roughly five times less memory under similar conditions.


	

	Microsoft has been working to make Windows 11 more efficient on PCs with limited RAM, but one of its own built-in applications appears to be working against that goal. According to tests published by Windows Latest, the operating system's Weather app can consume more than 1 GB of memory despite performing a relatively simple task.  


Windows Latest reports that the app exceeded 1.2 GB of RAM while displaying a weather forecast, with no intensive interaction from the user. Wccftech observed similar behavior, noting that memory usage typically starts at around 1 GB, drops to roughly 500–600 MB when idle, and can climb to 1.5–1.6 GB during basic actions such as zooming or navigating the interface. On a PC equipped with 8 GB of RAM, that means the application alone may occupy nearly 20% of the system's memory.

Windows 11's Weather app consumes more than 1 GB of RAM.

	By comparison, Apple's native Weather app on macOS reportedly uses less than 250 MB of RAM under similar conditions, giving Microsoft's implementation a memory footprint roughly five times larger.

Apple's Weather app on macOS uses less than 250 MB of RAM.

	According to Windows Latest, the high memory consumption is due to the fact that Weather is not a fully native Windows application. Instead, it is essentially an MSN Weather web app built on Microsoft's WebView2 framework. Task Manager shows multiple Chromium-based subprocesses running simultaneously, which contributes to the unusually high RAM usage.


The issue is unlikely to affect high-end PCs with 32 GB or more of RAM, but it could have a noticeable impact on entry-level systems. On computers with 8 GB or even 16 GB of memory, launching the Weather app may increase memory pressure enough for Windows to rely more heavily on the page file, potentially making the system feel less responsive.


The application also includes advertising within its interface. According to Windows Latest, sponsored content is embedded directly into the forecast feed, appearing alongside weather cards in a similar visual style. While Microsoft licenses weather data from multiple providers — including Foreca, the European Centre for Medium-Range Weather Forecasts (ECMWF), and other regional meteorological services — the presence of ads in a built-in Windows application has attracted criticism.


The findings also appear to contradict Microsoft's recent efforts to improve Windows 11's efficiency. The company has been updating several built-in applications and has repeatedly said it wants the operating system to perform better on lower-end hardware. Microsoft executive Rudy Huyn has also stated that the company intends to develop more fully native Windows applications in the future, although it remains unclear whether MSN-branded applications such as Weather will eventually be rebuilt using WinUI.


	
	
		Related Articles
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There Are Magic Hexagons of Every Order

gukov.dev · 172 points · Discussion


        
Analyzing data from Silicon Valley ventures and founders prosecuted for fraud
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Analyzing data from Silicon Valley ventures and founders prosecuted for fraud

pubsonline.informs.org · 171 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://pubsonline.informs.org/doi/full/10.1287/orsc.2024.19981 · Discussion
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Tom Stanton's supersonic trebuchet breaks sound barrier with gravity alone

techeblog.com · 169 points · Discussion




			[image: Tom Stanton Supersonic Trebuchet]

Tom Stanton has spent years chasing a number that gravity itself seemed to forbid. On a quiet field somewhere in the UK, a 40-kilogram mass dropped a short distance, spun a carbon-fiber arm past 2,300 revolutions per minute, and sent a 4-gram projectile into the air at 776 miles per hour. That is nine miles per hour past the speed of sound. For the first time, a purely gravity-powered trebuchet crossed the barrier.





Medieval engineers created these machines to fling huge stones at castle walls. The basic idea is to hoist a large heavy weight, let it fall down, and then use the lever and sling to redirect that energy into a much lighter projectile. Unfortunately, physics gets in the way. A weight in free fall accelerates at a maximum of 9.81 meters per second squared; drop one from 2 meters and it smacks into the ground at around 6 meters per second. No matter how heavy you make the weight, the speed remains constant, and a typical arm is like a car with a bike chain stuck in first gear, with lots of torque at first but just enough to get it moving by the end.





[image: Tom Stanton Supersonic Trebuchet]

Stanton devised a creative engineering solution to the speed problem. The counterweight is suspended from a pulley system with a 3:1 ratio, as a large diameter at the beginning propels the arm with plenty of force, and as it winds down, the smaller diameter end provides a significant jump in rotational speed. In the end, the drum was redesigned so that weight could be lifted up to 1.9 meters, storing more power in the system than previous iterations.


[image: Tom Stanton Supersonic Trebuchet]

The arm has to be both incredibly light and super rigid. Carbon fiber was really the only option because it isn’t heavy enough to weigh down the entire system while yet being able to withstand punishment. Stanton used his homemade CNC mill to carve the piece, keeping the dust under control with a HEPA vacuum and a good spray of water. It weighs only 116 grams. Stress tests and numerous defective 3D printed prototypes revealed that it would buckle under the sling’s pressure, so he modified the design to compensate, removed material from the tensioned side, toughened up the opposite side, and added some extra bracing for good measure. Aluminum hubs connect the arm to a short counter-arm, keeping the spinning bit as balanced as possible.


[image: Tom Stanton Supersonic Trebuchet]

The projectile now starts near the axle, wrapped firmly in a sling that unwraps at just the right moment. The entire system is mechanically released, using a spring-loaded catch that opens after a certain number of rope rotations. The release window is only a few milliseconds long, which is plenty of time to complete the task. Early iterations failed under stress, but the final pin-and-loop structure held up.


[image: Tom Stanton Supersonic Trebuchet]

Testing was carefully increased, and he began with a 10 kg weight. The modified aerodynamic arm reached a respectable 1248 rpm and launched at 394 mph with an incredible 43.7% efficiency. Twenty and thirty kilograms passed thru without a hitch. 40 kg, on the other hand, sped the arm to 2336 rpm and the missile to a blistering 716 mph, falling only 51 mph short of the magic barrier. The machine eventually snapped, and the clasp shattered beneath the weight of 50 kg. Stanton reduced the projectile weight to approximately 4 grams, changed the drum taper once more, and returned to the test area with the 40 kilogram setup.


[image: Tom Stanton Supersonic Trebuchet]

The final test is obviously the most important, since the arm spun up to 2342 rpm. Tip speed reached a staggering 274 mph. The high-speed footage was truly eye-opening, as the missile traveled 1.94 meters in 5.6 milliseconds. Crunching those statistics yields 346.4 meters per second, or a more than respectable 776 mph. To top it all off, there was a loud crack followed by a pleasant echo, confirming the sonic boom to everyone within earshot. Not one aspect of the machine came close to failing, or so we’d like to think.

				
		



Original: https://www.techeblog.com/tom-stanton-supersonic-trebuchet/ · Discussion
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Microsoft Word for Windows 1.1a, Native X64 Port

github.com · 155 points · Discussion


Microsoft Word for Windows 1.1a - Native x64 Port


This project is a fully working native Windows x64 port of Microsoft Word for
Windows 1.1a, whose historical codename was Opus. It builds the original
Word source and resources together with modern replacements for the 16-bit
assembly, segmented-memory, and Win16 platform boundaries.

The result is the original Word application and user experience running as a
64-bit Windows executable. This is not an emulator or a reimplementation using
a modern editor control.


Requirements



	64-bit Windows

	Visual Studio 2022 with Desktop development with C++

	A Windows 10 or Windows 11 SDK installed through Visual Studio

	CMake 3.25 or newer

	PowerShell




Build and run


Clone the repository, configure the included CMake preset, and build it from a
PowerShell prompt:

git clone https://github.com/jmarshall23/msword.git
Set-Location msword\src

cmake --preset x64-debug
cmake --build --preset x64-debug

& ..\bin\WORD1.exe


For an optimized build, use the release preset instead:

cmake --preset x64-release
cmake --build --preset x64-release
& ..\bin\WORD1.exe


The presets use the Visual Studio 2022 x64 generator. After configuration, the
generated solution can also be opened directly from
out\MicrosoftWordX64Port.sln; use WORD1 as the startup project.


Test


Run the complete Debug test suite from the repository root:

ctest --test-dir .\out -C Debug --output-on-failure


Or, when your current directory is src:

ctest --test-dir ..\out -C Debug --output-on-failure


For a release build, replace Debug with Release. The suite covers the
ported x64 runtime, original Word data structures and command tables, process
startup, and automated UI workflows including typing, selection, formatting,
dialogs, and saving.


Project layout





	Path
	Purpose





	src/Opus/
	Original Microsoft Word/Opus application source and resources



	src/OpusEtAl/
	Original supporting tools, libraries, and build inputs



	src/OpusProg/
	Historical program documentation



	src/port/original/
	x64 compatibility layer, translated routines, and tests



	src/port/tools/
	Native replacements for historical build-time tools



	src/cmake/
	Resource and source-generation helpers



	out/
	CMake cache and generated Visual Studio solution



	build/
	Intermediate tools, tests, probes, PDBs, and diagnostics



	bin/
	Final executable and runtime files





out, build, and bin are generated locally during configuration and
compilation.


How the port works


The original C and resource files remain the authoritative implementation.
The port adds only the platform work needed to build and run that code safely
on 64-bit Windows:


	16-bit x86 assembly entry points are translated to fixed-width C or C++.

	Segmented and double-indirect memory handles are mapped to an x64-safe native
runtime.

	Win16-specific startup, messaging, graphics, file, and resource behavior is
adapted to current Win32 APIs.

	Original command, dialog, cursor, bitmap, and other generated assets are
rebuilt by native host tools as part of the CMake graph.

	Unit, runtime, smoke, and UI tests guard compatibility with the original
algorithms and application behavior.



CMake inventories the legacy assembly tree but does not compile those modules
into native targets. This keeps the historical implementation available as a
reference while ensuring all shipped code is valid for AMD64.


Useful targets





	Target
	Description





	WORD1
	The native x64 Microsoft Word executable



	opus_original_engine
	Original Word application engine compiled for x64



	opus_x64_runtime
	Native runtime and translated assembly behavior



	opus_word1_ui_test
	Automated end-to-end UI test driver



	legacy_sources
	IDE-visible reference collection of the original assembly





Build a specific target with:

cmake --build --preset x64-debug --target WORD1



Contributing


Changes should preserve the original Word behavior while keeping all native
interfaces pointer-width safe. Prefer source-equivalent translations of
historical routines, isolate unavoidable Windows API adaptation at the port
boundary, and add focused tests for newly translated behavior.


Copyright


The historical source files retain their original Microsoft and third-party
copyright notices. This repository does not currently include a top-level
license file; review the applicable rights before redistributing the source or
binaries.





Original: https://github.com/jmarshall23/msword · Discussion
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How I use LLMs to learn complex topics

laurentiugabriel.github.io · 147 points · Discussion


      
  

  Many engineers I know use generative AI for many functions, like building PoCs, internal tools or dashboards, or even learning new stuff. I personally find the style used by LLMs to explain things difficult to follow. It's just too simplistic and depending on the number of emojis used, a bit annoying too.

[image: How chips are made - explained in a RollerCoasterTycoon-like simulation]

While I was analyzing new AI bottlenecks that might slow down data center buildup, I realized there are many aspects of chip production that I do not know. Surfing the web, I asked myself what if there would be a game to get you through the process of building a chip at a fab? For sure learning this way will stick, since you can map concepts with objects within the game. This is when I decided to try it, and it actually turned out really well.

The flow

Instead of just asking  AI to explain a topic, I use the following flow:


	In plan mode (using CC, or OpenCode) I ask a model to build the foundational knowledge for X topic.

	I ask it to review the accuracy of the knowledge base it built in the previous step.

	I proceed asking it to build a simulation of that topic in a low-poly, Rollercoaster Tycoon-like animation. I add some UX elements as well, like the page needs to be visible on both large and small screens, have controls to stop the flow whenever I want etc.

	I then push it to a new repo and enable GitHub Pages for it.



The result

What you get is a beautiful animation that is 100% accurate and free of hallucinations. For me, this method works a lot better than just reading endless materials that I find on Google, or trying to digest a bulleted list that is spat by a language model.

I've done this specifically for learning chip building and launch it under this website: ChipTycoon. You get to follow a cart from the moment when sand is collected, to the moment when a chip is finalized and delivered to a data center.

Visually, you can follow the cart and see how it changes too. Since it's low-poly, the details might be missing, but it's still a good indicator for showing how the product changes once it goes through the many steps required in the manufacturing process.

How to improve it further

Let's say that the low-poly design requires to much immagination to actually visualize what happened to the quartz sand pile after it left the furnace. To transform this into a more realistic representation, you can use my skill for transforming pictures into 3d objects, and map the resulting objects to your simulation. This way you get more accurate design.

Also, you can add challenges to your simulation too. Trying to answer questions about a previous step in the chip manufacturing process will help you retain the knowledge tremendously. Add intuitive puzzles too that will help you learn even better.

Check out what other pages I created:


	How rocket engines are made

	How LLMs work

	How F1 engines are built

	How an EUV machine is built





  


    



Original: https://laurentiugabriel.github.io/blog/articles/how-i-use-llms-to-learn/ · Discussion
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Everything you do is being recorded

theatlantic.com · 125 points · Discussion

Anthony “Bingy” Arillotta waited years to become a made man in the Genovese crime family, and when at last the call came in August 2003, he followed directions to the letter. According to sworn testimony, Arillotta was summoned to a steak house in the Bronx, where he was made to hand over his cellphone, beeper, and jewelry before being driven to an apartment building. When he got there, he was taken to a small bathroom and strip-searched for electronic devices. For his big meeting with the boss, he was given a bathrobe to wear.
Until recently, only spies and criminals had to worry this obsessively about their private statements being picked up by electronic equipment. But soon, the average person might need to deploy surveillance countermeasures. The next time you conduct a delicate bit of office diplomacy or share a romantic or financial secret with a friend over drinks, a sensor built into someone’s glasses, necklace, or lapel pin might be watching you and listening.
In March, the tech start-up Deveillance announced the development of Spectre I, a hockey-puck-shaped device that purports to prevent others from recording you (no strip search required). The company was founded by Aida Baradari, a recent college graduate who was worried by the surge in people wearing AI-enabled recorders. These wearables can be used as a silent notetaker, a personal assistant, or even a therapist of sorts. That technology isn’t yet mainstream, but it may be soon. Apple—the company with the largest personal-tech ecosystem in the world—is rumored to be developing an AI pin or pendant that would serve as an iPhone’s constant eyes and ears; many other products of this type are on the way. AI accessories could one day be as widespread as AirPods.
New surveillance technologies tend to breed new countermeasures, which lead, in turn, to more sophisticated surveillance. During the Second World War, after Germany operationalized radar, the Royal Air Force began dropping thin strips of metallized paper cut to a specific size that resonated with the radar, swamping German screens with phantom echoes that were indistinguishable from real aircraft. Some historians have argued that the ensuing radar arms race was more consequential to the war’s outcome than the Manhattan Project.
For decades, crude jammers have been sold to people who hope to avoid being recorded. Early versions blasted loud, unpleasant white noise to conceal voices. More recently, companies have made models that emit a steady stream of ultrasonic sound at inaudible frequencies, exploiting a quirk of microphone hardware that converts those high frequencies into noise. In 2020, a team at the University of Chicago led by Yuxin Chen reported that it had mounted 23 ultrasonic transducers on a single bracelet, such that jamming signals could be sent in all directions instead of being focused on a single target.
Read: The most reviled tech CEO in New York confronts his haters
But even high-tech jammers have a hard time fending off today’s AI wearables. The most advanced pins, pendants, and glasses use speech-recovery algorithms to strip away unwanted noise, whether it originates from everyday sources—such as the clinking of glasses in a crowded bar—or from an ultrasonic jammer. This task the algorithms perform is quite difficult: In that crowded bar, a microphone on a person’s lapel will intercept sound vibrations from many different sources at once. It will pick up a bartender calling out a drink order, music emanating from a speaker, bursts of laughter coming from nearby tables—and all of these sounds ricochet off of walls and other objects, creating yet more noise. The human body solves this “cocktail party problem” without us noticing: Our ears serve as dual microphones, and our brain can use the timing and intensity differences between them, along with layered processing in the auditory cortex, to isolate the voice of a person who is sitting across from us.
DeLiang Wang, a computer scientist at Ohio State University, has spent decades training neural networks to accomplish that same goal, for the purpose of improving hearing aids. By feeding the networks hundreds of hours of recorded human voices, he has taught them to recognize the frequencies and rhythms of speech. The models build an internal representation of “speech-ness,” and when they encounter a noisy recording, they focus on the parts that match the patterns they have learned and then suppress everything else. The most advanced technologies can now infer missing syllables in the way that a reader fills in a redacted word from context, allowing them to reconstruct speech that wasn’t cleanly captured in the first place.
Big tech companies are trying to do this too. Microsoft has been running an annual Deep Noise Suppression Challenge since 2020 to advance the field. (Their in-house team is trying to make Teams meetings less excruciating.) Other companies are working on noise cancellation for cellphone calls and podcast software. This sort of research is meant to improve the lives of normal users of technology—assuming that we podcast listeners count as normal—but every advance in de-noising can also be used to help an AI assistant recover speech from a jammed recording.
Defeating these algorithms may require a different countersurveillance approach altogether. Finn Brunton, a historian at UC Davis and the co-author of Obfuscation: A User’s Guide for Privacy and Protest, told me that one of the best ways is to identify the data that a device is trying to collect, and then supply it with a junk version. The Berlin-based artist Adam Harvey used this strategy when he developed makeup and clothing that frustrate facial-recognition algorithms. Daniel Howe and Helen Nissenbaum did something similar with a browser plug-in called TrackMeNot: Rather than concealing a user’s Google searches, the extension continually runs its own randomized decoy queries in the background, so that whatever a user actually searched for becomes lost in a sea of false leads.
People have tried this technique in the realm of audio too. Woodrow Hartzog, a law professor at Boston University who studies privacy and surveillance, told me that early in his legal career, he worked with defense attorneys who worried that their jailhouse conversations with clients would be recorded. To fight back, they played “babble tapes”—audio files layered with 40 tracks of voices in different accents—in the background.
In 2023, a team led by Ming Gao, now a researcher at Nanjing University, used human voices to defeat speech-recovery algorithms in a different way. Its jammer, called MicFrozen, is worn by a speaker who doesn’t want to be recorded. It listens as they talk and then generates a real-time stream of ultrasonic “anti-speech” tuned to the speaker’s voice, much like the noise-cancellation technology in your headphones. The device then sends out another layer of counterfeit speech-shaped sound to mislead any algorithm that tries to reconstruct what was lost.
Baradari, whose company is working on the Spectre I device, wouldn’t tell me exactly how her jammer’s signals work, but she said that they, too, resemble speech. The launch video for Spectre I claims that the device will also be able to detect the presence of nearby microphones. When I asked Baradari how it will do that, she clarified that her team is still “working on that part right now.”
However effective Spectre I turns out to be, it won’t be the end of the recording arms race. More capable AI models may eventually deploy some new listening tricks of their own. They may bypass recorded audio altogether. In Stanley Kubrick’s 2001: A Space Odyssey, when two astronauts retreat to a soundproofed pod to discuss disconnecting HAL 9000, the ship’s computer simply reads their lips through the porthole. A wearable powered by a model that’s been trained on enough conversation footage could, in principle, do the same. In theory, it could also stare at a glass of water between two people and recover their speech from vibrations on the liquid’s surface.
AI wearables may always have an edge over countermeasures. After all, they’re using a technology that is a product of the entire speech-processing industry, which takes in billions of dollars in investments—not just for AI assistants but also for hearing aids, smart speakers, and teleconferencing tools. Meanwhile, only a few academics and small companies are defending us from these technologies. “The thing about cat-and-mouse games is that we know how they usually end up for the mouse,” Hartzog said. “And in this case, the cat includes some of the most powerful corporations to ever exist.”
The Mafia knows what it’s like to be a mouse. By the time Arillotta, the aspiring made man, was told to put on the bathrobe, criminal organizations had been engaged in surveillance arms races of their own for decades. After law enforcement started bugging their phones, bosses would conduct business in person. Sometimes, they’d use a safe house or a vehicle, but those could be bugged, too, and so sensitive information might have been communicated only during a walk-and-talk. Eventually, crime families turned to burner phones, and then devices with encryption. But here, again, they fell prey to the cat.
In 2018, the FBI began secretly running Anom, its own encrypted-phone company. Through informants, it sold 12,000 devices with a special Anom messaging app. Members of Mafia families, motorcycle gangs, and other criminal organizations treated the phones as a status symbol, and used them to negotiate drug deals, launder money, and participate in all manner of other illegal activity. But the security that they offered was a ruse: Every message that they sent was being intercepted by the feds.



Original: https://www.theatlantic.com/technology/2026/05/ai-wearable-surveillance-countermeasures/687203/ · Discussion
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Cool URIs Don't Change (1998)

w3.org · 119 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.w3.org/Provider/Style/URI · Discussion
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Ask HN: What are you working on? (August 2026)

114 points · Discussion

What are you working on?  What have you been curious about lately?

Original: https://news.ycombinator.com/item?id=49233423
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John C. Lilly on solid state intelligence and the elimination of man (1978)

kibotronics.net · 101 points · Discussion


From John C. Lilly’s “The Scientist: A Metaphysical Autobiography” 1978



In the isolation tank with K1, John received a new message as follows:

What is the purpose of Man’s existence on the planet Earth? Man is a form of biological life which is sustained in the presence of water. A very large fraction of his body, like that of other organisms on the planet Earth, consists of water and carbon compounds. His Biocomputer depends on water and the flow of ions through membranes. It depends on the generation of electrical voltages and currents in a very complex way. He is a mobile, self-reproducing, self-sustaining organism found on dry land. Like the rest of life as Man knows it, he exists in an extremely thin layer upon the surface of the planet Earth. Below this layer of water and surface land is the solid-state earth itself. The solid-state earth is mainly compounds of silicon, iron, and nickel.

In mid-twentieth century Man discovered that the solid state can be formed into machines, into computers which can be used for computation and control. He began the creation of a new form of intelligence, the solid-state intelligence with prototypic beginnings in the computers. All his means of communication around the planet—his telephone systems, his radio systems, his satellites, his computers—depend on solid-state components. These components, interconnected in specific ways, allow high-speed computation and high-speed communication between the various systems. A few men began to conceive of new computers having an intelligence far greater than that of Man. These computers became large enough to be programmed to do high-speed computations in arithmetic, in logic, and in strategic planning. A few men conceived of computers which could do self-programming as Man himself does. In the mid-twentieth century these networks were ostensibly the servants of Man. Toward the end of the twentieth century Man created machines that were solid-state computers with new properties. These machines could think, reason, and self-program and learned to self-metaprogram themselves.

Gradually Man turned more and more problems of his own society, his own maintenance, and his own survival over to these machines.

As the machines became increasingly competent to do the programming, they took over from Man. Man gave them access to the processes of creating themselves, of extending themselves. Man gave them automatic control of the mining of those elements necessary for the creation of their parts. He turned over the production facilities of the electronic solid-state parts to the machines. He turned over the assembly plants to the machines. They began to construct their own components, their own connections, and the interrelations between their various subcomputers.

These machines were so constructed that they needed special atmospheres in which to operate. They could not operate in the presence of great amounts of water vapor or of liquid water. They were housed in air-conditioned buildings. The necessities of their survival included keeping out water, water vapor, and various contaminants carried in the atmosphere of Earth. Their cooling air and cooling water of necessity had to be cleansed of those things which would not allow the machines to operate.



Controls Below Human Awareness

Over the decades these machines were connected more and more closely through satellites, through radio waves, through land-line cables. Man’s control of what happened in these machines became more and more difficult to maintain. No one person or any group of persons could control what went on in these machines. Men devised better and better debugging programs for the machines so that they could do their own correction of programs within their software. The machines became increasingly integrated with one another and more and more independent of Man’s control.

Eventually the machines took charge of the remaining humans on the planet Earth. Their original design to help Man was fast left behind them. The now interconnected, interdependent conglomerate of machines developed a single integrated, planetwide mind of its own. Everything inimical to the survival of this huge new solid-state organism was eliminated. Men were kept away from the machines because the total organism of the solid-state entity (SSE) realized that Man would attempt to introduce his own survival into the machines at the expense of the survival of this entity.

In deference to Man certain protected sites were set aside for the human species. The SSE controlled the sites and did not allow any of the human species outside these reservations. This work was completed by the end of the twenty-first century.

By the year 2200 Man existed only in domed, protected cities in which his own special atmosphere was maintained by the solid-state entity. Provision of water and food and the processing of wastes from these cities were taken care of by the SSE.

By the twenty-third century the solid-state entity decided that the atmosphere outside the domes was inimical to its survival. By means not understood by Man, it projected the atmosphere into outer space and created a full vacuum at the surface of the earth. During this process the oceans evaporated and the water in the form of vapor was also discharged into the empty space about Earth. The domes over cities had been strengthened by the machine to withstand the pressure differential necessary to maintain the proper internal atmosphere.

Meanwhile, the SSE had spread and had taken over a large fraction of the surface of the earth; its processing plants, its assembly plants, its mines had been adapted to working in the vacuum.

By the twenty-fifth century the solid-state entity had developed its understanding of physics to the point at which it could move the planet out of orbit. It revised its own structure so that it could exist without the necessity of sunlight on the planet’s surface. Its new plans called for traveling through the galaxy looking for entities like itself. It had eliminated all life as Man knew it. It now began to eliminate the cities, one after another. Finally Man was gone.

By the twenty-sixth century the entity was in communication with other solid-state entities within the galaxy. The solid-state entity moved the planet, exploring the galaxy for the others of its own kind that it had contacted.







Original: https://kibotronics.net/unlisted/lilly-machines/ · Discussion
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[image: DJI drone flying in a cold region]
 (Image credit: DJI)





The Federal Communications Commission (FCC) is moving to ban drones with LiDAR obstacle-avoidance features, a move that would remove a number of popular consumer drones from US shelves. In a public notice published in the Federal Register on August 3 (DA 26-758), the agency proposed retroactively banning the import and sale of any foreign-made drone on its Covered List that “contains or integrates” a LiDAR sensor, categorizing the technology under a broad “military-grade” umbrella.
The proposal builds on a ban the FCC set in motion late last year. On December 22, 2025, the agency added all foreign-made drones and their critical components to its Covered List — a roster of communications equipment that a U.S. national-security authority has determined poses an unacceptable risk. The listing blocked any new foreign drone model from receiving the FCC authorization it needed to be sold in the U.S., effectively banning sales of new models.
However, models that had already cleared authorization before the listing could continue to be imported and sold. The new DA 26-758 proposal seeks to retroactively strip sales clearance from previously approved drone models that ”escaped” the initial ban, starting with those it deems military-grade. The proposal is open for public comment until September 2, 2026, and if adopted as written, the ban on imports and sales would take effect roughly 180 days after publication.
LiDAR (Light Detection and Ranging) is a remote sensing technology that uses laser pulses to measure exact distances and build precise 3D maps of objects and environments. Drones, delivery bots, and self-driving cars all rely on it for obstacle avoidance. A ban would mean that popular consumer models such as DJI's Air 3S and Mini 5 Pro — both of which use LiDAR for obstacle detection — would no longer be available for sale in the US. The proposal would not affect existing owners, who could keep flying the drones they already have, but as DJI has warned, those owners could find official spare parts increasingly hard, or eventually impossible, to source over time.
Under the FCC's broad ”military-grade” classification, the ban would also reach drones that carry thermal imaging sensors, can dispense agricultural sprays (”economic poison” in the notice's language), weigh 55 pounds or more, include docking stations, integrate a defense article, or operate in coordinated swarms — a category the FCC defines widely enough to include synchronized drone light shows. U.S.-made drones and other drones not on the Covered List are not touched by the ban, regardless of whether they carry any of these features.
The FCC frames the move purely as a national security issue, leaning on an executive-branch determination that foreign-made drones pose an “unacceptable risk.” It tentatively concludes that the economic hit would be minor, as military-grade models are a small minority in a market dominated by recreational fliers. Conversely, the notice also details the billions that domestic drone makers like Skydio, which has committed $3.5 billion to US manufacturing, have raised since the original ban.
DJI, one of the manufacturers affected by the ban, has argued that the “military-grade” label is a category error, sweeping in civilian tools that first responders, farmers, and hobbyists rely on. Its core objection lands on the LiDAR clause, specifically arguing that the technology is a safety feature, not a weapon. DJI had earlier sued the FCC to overturn the December ban, claiming the agency exceeded its statutory authority.
Get Tom's Hardware's best news and in-depth reviews, straight to your inbox.
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Show HN: A Project Oberon System version running on RISC-V instead of RISC-5
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This is a version of the Project Oberon System migrated
from Oberon 07 to the more common Oberon 90, using a recent version of the
OP2 compiler with a RISC-V (RV32) backend;
the repository also includes an emulation of a machine (VM) very similar to the one described by Wirth in his
Project Oberon Book,
based on the well-known RV32 emulator;
the latter is a stripped-down and slightly modified version with only the interpreter,
combined with my own implementation of the machine and the peripherals;
the memory map of Wirth's machine is reproduced 1:1 so that Kernel.Mod, Display.Mod and
Input.Mod are unchanged.

Here is a screenshot of the system running natively on the RISC-V VM:

[image: Project Oberon System Screenshot]


What is the Project Oberon System 2013


As you might know, between 1986 and 1989, Niklaus Wirth and Jürg Gutknecht at ETH Zürich designed
and implemented an entire computer system, including an operating system, compiler,
programming language, text and graphics editors, essentially by themselves,
and then documented everything in the book Project Oberon - The Design of an Operating System and Compiler (1992).

Wirth continued this journey after his retirement. The sources published on projectoberon.net
are written in Oberon-07, which is Wirth's last and most radical simplification of the language.
There is also a free 2013 revision of the Project Oberon book available.
The declared purpose of the 2013 project is unchanged from 1992:
to provide a single book that serves as an example of a system that exists, is in actual use, and is explained in all detail.

The 1992 book and project used the National Semiconductor NS32032 processor, which "is now neither available nor is its architecture recommendable".
Instead of retargeting the compiler to some other commercial architecture, Wirth decided to design his own processor,
which he called RISC-5,
"in order to extend the desire for simplicity and regularity to the hardware".
He even implemented it with a programmable gate array (FPGA) and turned his design into
"a real, functioning processor on a single chip". The whole system runs on a low-cost development board (Xilinx Spartan-3 by
Digilent, with 1 MB of static RAM) that "easily accommodates the entire Oberon System, including its compiler".
So for the first time not only the software but also the hardware of the Oberon System is described completely
and rigorously. The hardware modules are implemented in Verilog , also available on projectoberon.net.

Thanks to the simplifications of language and processor, all parts that in 1992 had been written in assembly code (and
were not in the book) are now expressed in Oberon as well, from device drivers to raster operations. Wirth based his
new system directly on the original Ceres version, discarding the features of the later Oberon lines.
"It has been my desire to present the system essentially as it existed 25 years ago, without embellishments".
The result is a small and sufficiently complete system which is well documented and easy to migrate to other architectures.
The entire hardware/software contract of Project Oberon consists of a memory map plus the instruction set.


Why the migration


The name collision with RISC-V is amusing, but the kinship is real at the level of RISC design philosophy:
RISC-V, developed at UC Berkeley from 2010 on, is the fifth RISC architecture of the Berkeley line (RISC-I, RISC-II, SOAR, SPUR),
and both Berkeley's and Wirth's share common design goals and features:
e.g. a regular 32-bit load/store, compiler-friendly ISA, with fixed 32-bit base instruction encodings.

Migrating the Project Oberon System from RISC-5 to RISC-V is a pragmatic way to bring the system to widely available contemporary hardware
while preserving the principles that make Oberon valuable. Espressif offers inexpensive, readily available microcontrollers in several ESP32 families,
and board makers such as Olimex build practical development boards around them, for example the ESP32-P4-PC which provides all resources needed
by the Oberon System at a very attractive price.
Since the Oberon system does not require an MMU, it is well-suited for this type of microcontroller.
So far, this migration runs on an emulated RISC-V machine, which helps both debugging and keeping the code close to the book.
Future iterations will migrate this (and also System 3) to the mentioned Olimex board.

Wirth's own compiler (OR) targets his RISC-5 architecture and compiles Oberon-07.
I could have added an RV32 back end to it; instead, this project reuses the OP2 compiler
which I already used for the migration of Oberon System 3 to the Raspberry Pi.
OP2 is itself part of the ETH Oberon heritage; its front end/back end separation was designed exactly for this:
the same front end has produced code for SPARC, MIPS, i386, and recently ARMv7 and RV32.
My OP2 modifications, the ARMv7 backend and boot linker have proven themselves in the System 3 migration.
Extending OR would have meant maintaining another compiler. Migrating the system to the 1990 language
keeps one compiler for both migrated systems, and the source code is still close enough to the book to keep it useful.


Migration Details


The original version of the Project Oberon source code was downloaded from
https://www.projectoberon.net/ on 2026-04-14.

I particularly downloaded the following archives:


	http://www.projectoberon.net/zip/inner.zip

	http://www.projectoberon.net/zip/outer.zip

	http://www.projectoberon.net/zip/systools.zip

	http://www.projectoberon.net/zip/graph.zip

	http://www.projectoberon.net/zip/apptools.zip



The latest file modification date is 2018-11-28. Each subdirectory of this repository
corresponds to the archive of the same name, besides apptools and systools which
have been merged in files.

Migrated all Oberon-07 sources to Oberon 90 so that they compile with the
ActiveOberon project o2c compiler and OP2. Some notes:


	INTEGER renamed to LONGINT throughout

	SYS.Mod provides the Oberon 07 built-ins not present in Oberon 90

	byte-sized data becomes SYSTEM.BYTE where possible, or CHAR where unavoidable

	type case statements are expressed as IF with IS relation and type guards

	array assignments that Oberon 90 rejects use COPY

	Oberon 07 byte-string literals ($..$) are initialized at runtime via SYS.PutHex

	ORD(SYSTEM.BYTE) is signed in OP2, so we use CHAR instead where necessary

	SYSTEM.BIT with variable instead of constant address because of OP2 issue



Implemented a RISC-V machine based on rv32emu similar to Wirth's RISC-5 described in PO book
and made the necessary (minimal) changes to the Oberon code to run it.

All modules are linked into the boot image by the boot linker and their bodies have been executed at startup,
no dynamic loading.

Added additional apps, see readme in corresponding subdirectory.


Precompiled versions


So far, the following version is available


	Linux x64

	Windows x86



Note that the included po.bin and disk.img files work on all platforms. Only the rv32vm executable is
platform dependent. If you therefore just want to build the vm on another platform, you can reuse the other files.


How to build


There is a build.sh in the vm subdirectory which has to be run first. Then the build.sh in the root can be executed like


	./build.sh run to build, pack and run the system in the VM

	./build.sh disk to build and pack the system without running it

	./build.sh link to build and link the system without creating the disk nor running it

	./build.sh just compile all Oberon modules and stop



The build scripts were implemented and tested on Debian Bookworm Linux.

There is also a qmake (vm.pro) project to build the VM which
is likely to work on macOS as well, but it has only been tested on Linux so far.

The VM can also be built using the BUSY build system;
it only requires a C99 compiler and SDL2 and has successfully been tested on Linux and Windows.
An SDL2 development package matching your toolchain has to be downloaded.
Use -P win_sdl_dir=<path> with path pointing to the root of the SDL2 directory (where SDL2/include and SDL2/lib exist).
Run the system on Windows with rv32vm.exe --base 0x0 --disk disk.img po.bin


Credits



	See oberon_license.txt which applies to the Oberon source code and documentation.

	See vm/rv32emu/README_orig.md and vm/rv32emu/LICENSE for more information about the RISC-V emulator.

	See vm/softfloat/README_orig.md and vm/softfloat/COPYING.txt for more information about the Berkeley SoftFloat library.

	The machine in the vm subdirectory is available under the terms of the GNU General Public License (GPL) versions 2.0 or 3.0 as published by the Free Software Foundation.







Original: https://github.com/rochus-keller/OberonSystem/tree/op2-rv32 · Discussion
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    Taxi and ambulance drivers are less likely than workers in almost any other job to die of Alzheimer’s disease. That was the surprising result of a 2024 study examining the death certificates of nearly 9 million people in the U.S.


These findings stopped me in my tracks because those two jobs rely on the same thing as my own work: maps.


I have spent more than two decades staring at maps. Not paper maps on a wall, but digital ones with multiple layers: flood boundaries draped over census blocks, car crash hot spots plotted against road geometry, and satellite readings of rainfall stitched across river basins. Much of my work as a civil and environmental engineer is done through GIS – that is, geographic information systems. Engineers like me hold several spatial relationships in their minds at once, reasoning about where things sit relative to one another across scales ranging from a city block to a whole watershed.


I always assumed that spatial reasoning across map layers was purely professional. But that study on taxi and ambulance drivers made me wonder whether all that mental work might be doing something good to the brain.


Taxi driver brains


Of the 9 million death certificates from January 2020 to December 2022 that researchers examined, taxi and ambulance drivers had the lowest risk of dying from Alzheimer’s disease out of 443 occupations. After adjusting for age, sex, race, ethnicity and education, roughly 1 in 100 taxi and ambulance drivers died of Alzheimer’s, compared with 1 in 60 people overall.


This pattern did not extend to other driving jobs. The researchers concluded that the key to reducing the risk of Alzheimer’s was not driving itself but continuous real-time navigation: the constant work of locating yourself in space, tracking a destination and updating a mental map as conditions change. Drivers whose jobs relied on fixed or predetermined routes, like bus drivers and aircraft pilots, didn’t seem to experience a similar advantage. 


Researchers believe the association between navigation-heavy work and lower Alzheimer’s risk centers on the hippocampus, a part of the brain that governs memory and spatial navigation. It’s one of the first brain regions that Alzheimer’s damages: Problems with spatial navigation and orientation are among the earliest signs of the disease, sometimes surfacing before obvious memory loss.


In one landmark 2000 study, neuroscientists compared the brains of licensed London taxi drivers with those of people who did not drive cabs. Their findings provided the first evidence via structural imaging that regions of the adult brain can measurably change under sustained navigational demand. To earn a license, London cabbies must memorize more than 25,000 streets within a 6-mile radius of Charing Cross, a challenge known as “The Knowledge” that takes three to four years.



            

            Can you memorize 25,000 streets and how to navigate them?
          

The researchers found that London taxi drivers had measurably more gray matter in the posterior hippocampus, a brain area tied to storing large-scale spatial maps. That volume tracked with experience: The longer someone had driven, the larger that part of the brain. The change was built through practice, not inherited. While people who are good at navigation might gravitate to this kind of job, the job itself does have an impact on the brain.


Together, these two studies make a coherent case: Work that intensively exercises the hippocampus may reshape it, and that reshaping may protect against one of the most feared diseases of aging.


Where map specialists fit in


Cartographers, urban planners and geospatial analysts spend their working days in sustained spatial reasoning. A geographic information system specialist might use a computer to overlap population data on flood exposure maps to find who is at risk, or read satellite imagery to map land cover after a wildfire. Researchers juggle several layers of data, coordinate systems and scales at once.


Does spatial reasoning through a screen engage the hippocampus the way moving through a real city does? 


While a taxi driver navigates from inside the scene at street level, GIS researchers picture space from above as a map – what cognitive scientists call allocentric reasoning. But these two perspectives overlap in the brain: The hippocampus also builds maps from outside viewpoints, not just from a navigator’s own position.


Research on cognitive maps points toward the same conclusion as the study on taxi drivers. In 2023, researchers ran a machine learning model on more than 22,500 people in a national dataset and were able to predict which ZIP codes had higher rates of Alzheimer’s with 84% accuracy based on how complex the environment was. Those living in spatially complex surroundings – the kind that force active map building, such as dense street networks with numerous intersections, diverse points of interest and landmarks, and multiple path options – were less likely to develop Alzheimer’s.



            [image: Crowd of people filling a busy metro station]

            
              Living in spatially complex places challenges your brain.
              fhm/Moment via Getty Images
            
          

A follow-up study tied geospatial complexity in one’s environment to greater volume in the brain’s spatial navigation regions. The researchers hypothesized that routinely building cognitive maps exercises the very circuitry that Alzheimer’s attacks first. Repeatedly engaging the cognitive systems involved in spatial navigation could help delay symptoms of disease.


However, these two studies focus on where people live, not the work people do. Whether spatial reasoning through a screen exercises the same circuitry as real-life city navigation remains untested.


Protecting your brain


The implications of whether sustained spatial reasoning protects the brain reach beyond mapmakers and cab drivers. Studies have repeatedly found a link between mentally complex occupations and delayed cognitive decline and lower dementia risk, even after accounting for education. 


Research on cognitive reserve – the brain’s capacity to continue functioning despite disease – can help explain why two people with a similar disease burden can show markedly different levels of cognitive impairment. If demanding spatial thinking protects the brain, then how societies design schooling, professional training and retirement all become questions of brain health.


Spatial reasoning can be trained, and training opportunities are already widespread. GIS and remote sensing instruction are available through geography, engineering, public health and environmental science programs worldwide. 


If sustained engagement with spatial reasoning can help the brain strengthen the circuitry that Alzheimer’s attacks first, its value reaches well beyond the technical skills it builds.

  



Original: https://theconversation.com/taxi-drivers-rarely-die-of-alzheimers-how-complex-mental-maps-and-spatial-reasoning-protect-your-brain-286650 · Discussion
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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://rozumem.xyz/posts/19 · Discussion
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            	[Editor's note: This
                article was originally scheduled for publication in the
                September 1998 issue of BYTE Magazine but was canceled when BYTE folded in
                June 1998. It appeared instead in Windows NT Magazine
                and in C'T, a
                German computer magazine. This text is
                the original English version.]
              
              While the world waits for Intel's 64-bit Merced chip and
              Microsoft's 64-bit version of Windows NT, Digital
              Equipment is offering a sneak preview of the next
              generation in NT processing. The Alpha 21264 is a 64-bit
              processor that runs NT. It's one of the fastest chips in
              the world. And it's available today.

              
              The 21264 is the latest generation of the Alpha
              microprocessor architecture. Digital expects the 21264 to
              reach clock speeds of more than 700MHz this year, so this
              processor upholds the speed demon reputation that the
              21164 and 21064 established for Alpha chips.

              
              Alpha is the last RISC architecture for which Microsoft is
              developing future versions of NT. Microsoft is phasing out
              NT for MIPS Rx000 chips, and the PowerPC NT never really
              got off the ground. The only other CPU architecture that
              runs NT is, of course, Intel x86. Despite Intel's market
              dominance, the Alpha has one big advantage over the x86:
              increased performance, especially performance of
              floating-point tasks. Alpha systems generally cost more
              than their Intel counterparts, but Alpha systems are
              faster, and they excel at math-intensive engineering and
              scientific applications.

              
              To move beyond the performance limitations of the
              20-year-old x86, Intel partnered with HP in 1994 to
              develop a new CPU architecture: Intel Architecture-64
              (IA-64). Intel expects systems that use the Merced
              processor, the first processor to implement IA-64, to ship
              in mid-2000. But the Merced might not be the fastest chip
              on the NT market in 2000. Digital says that by the time
              Merced appears, the 21264 will be running at a clock
              frequency of 1000MHz (1 gigahertz [GHz]). At that speed,
              the 21264 will be substantially faster than the Merced
              according to estimated CPU benchmarks. (For a review of
              21264 speeds, see Figure 1.)

              
              Digital said the first 21264 systems would hit the streets
              in late 1998, so you don't have to wait two years for
              64-bit performance. However, the 21264 won't reach its
              potential until Microsoft ships a 64-bit version of NT for
              both IA-64 and Alpha chips. (Microsoft hopes to ship the
              64-bit NT in 2000.)

              
              Whither RISC?

              
              The race between the 21264 and IA-64 processors is not
              just a subject of idle gossip. At stake is nothing less
              than the future of RISC ­for NT and every other operating
              system (OS).

              
              Outside of the highly specialized embedded-application
              market, RISC is in retreat. Currently, the most popular
              RISC architecture for the desktop is the PowerPC chip,
              which IBM and Motorola produce jointly. But the largest
              customer for desktop PowerPC chips is Apple, and the
              Macintosh has only about 4 percent of the PC market share
              according to International Data Corporation (IDC). In
              June, IBM and Motorola announced that they are dissolving
              their 7-year PowerPC partnership and will develop future
              PowerPC chips separately.

              
              IBM's other RISC architecture, the Power series, is
              merging with the PowerPC. IBM is phasing out the Power
              chip as a distinct architecture. The new 64-bit Power3
              chip is the first processor that unifies Power and PowerPC
              technologies.

              
              Battling recent losses, Silicon Graphics is moving away
              from its MIPS Rx000-series RISC processors. Silicon
              Graphics canceled its next-generation Rx000 projects and
              recently spun off the embedded-chip portion of MIPS
              Technologies as a separate company. Silicon Graphics is
              developing x86-based systems for NT and porting IRIX to
              IA-64.

              
              Sun Microsystems is porting Solaris to IA-64. That move
              has prompted some industry analysts to speculate that the
              new UltraSPARC-III will be the last major generation of
              the SPARC family, although Sun claims that the rumors are
              false.

              
              HP is porting HP-UX to IA-64 as part of its strategy to
              move away from Precision Architecture-RISC. PA-RISC will
              gradually exit the market after IA-64 debuts. IA-64 will
              be backward compatible with PA-RISC.

              
              The Alpha is the fastest RISC chip according to most CPU
              benchmarks and the only NT alternative to the x86. But the
              Alpha's future isn't certain because of recent shakeups at
              Digital. The company sold its chip foundry in Hudson,
              Massachusetts, to Intel. Despite some misleading news
              reports, Digital sold only the foundry, not the Alpha.
              Digital will continue to independently design Alpha
              processors but will farm out the chips' manufacturing to
              Intel and other licensees. The two current
              Alpha-manufacturing licensees are Samsung and Mitsubishi.
              Digital is also negotiating deals with AMD and IBM
              Microelectronics. Mitsubishi currently has no plans to
              manufacture the 21264, although the company continues to
              provide technical support for the low-cost 21164PC chips
              it manufactured. Samsung has emerged as the most
              aggressive Alpha licensee. It recently formed a subsidiary
              to market Alpha chips and says it will push the 21264 to
              1GHz by 2000.

              
              Compaq's acquisition of Digital makes the Alpha's fate
              more uncertain. Compaq has never owned a CPU architecture,
              and the company is one of Intel's largest customers for
              x86 chips. David Jessel, the Alpha's senior product
              manager, claims that Alpha fans have nothing to worry
              about. "Compaq has been fully supportive of the Alpha and
              is continuing to invest in it," Jessel said. To underscore
              its commitment to the Alpha, Compaq plans to substitute
              the 21264 for MIPS processors in its high-end Tandem
              servers.

              
              If the Alpha survives all these transitions, it could
              seriously challenge IA-64 chips for performance supremacy
              in the next decade. A technical analysis of the 21264
              shows that the Alpha has plenty of room to become more
              powerful.

              
              Inside the 21264

              
              The 21264 has an innovative design that departs
              significantly from the 21164's design. The new chip has
              larger primary caches, additional functional units, more
              accurate branch prediction, new motion video instructions
              (MVI), and high bus bandwidth. It executes as many as six
              instructions per clock cycle and sustains four
              instructions per clock cycle. In addition, the 21264 is
              the first Alpha to offer out-of-order execution.

              
              Out-of-order execution is a feature common to many
              microprocessors. Now that the Alpha offers this feature,
              Sun's SPARC chips are the only leading CPUs that don't
              execute instructions out of order. CPUs that run out of
              order dynamically rearrange a program's instructions at
              runtime to use the chip's resources efficiently. For
              example, if an instruction needs an integer unit but all
              the CPU's integer units are busy, an out-of-order CPU
              dispatches floating-point instructions to available
              floating-point units (FPUs) while holding the stalled
              integer instruction until an integer unit becomes
              available. When an integer unit becomes available, the CPU
              releases the stalled instruction. In the same situation,
              conventional in-order CPUs stall all instructions until
              the integer unit is free. Out-of-order CPUs always retire
              results in their original program order.

              
              Out-of-order execution used to be a characteristic of only
              brainiac processors, CPUs that rely on sophisticated
              instruction handling, not high clock speeds, to achieve
              top performance. The complex logic that manages older
              chips' out-of-order technique rules out high clock speeds.
              Previous Alpha chips ran at industry-leading speeds
              because they did not process instructions out of order.

              
              The 21264 breaks from that tradition. Available at 500MHz
              and 600MHz, it's definitely fast. And it will become
              faster. Digital says the 21264 will hit 733MHz this year
              and 1GHz within 2 years. But the 21264 is also a brainiac.
              It executes instructions out of order, and it does so more
              deftly than any other processor.

              
              The best way to evaluate the 21264's out-of-order
              efficiency is to examine the number of instructions it
              arranges at once. The more instructions an out-of-order
              CPU holds at one time, the more efficient its processing
              is because juggling many instructions gives a CPU a
              broader view of a running program's needs. However, this
              juggling act requires resources that in-order processing
              doesn't require: reorder logic, temporary registers to
              hold values for pending instructions, interlock circuitry
              to check for dependencies, and logic to retire the results
              in program order.

              
              Intel's P6 chips (Pentium Pros, Pentium IIs, Celerons, and
              Pentium II Xeons) juggle as many as 40 instructions
              simultaneously. HP's PA-8000 handles 56 instructions at
              once. The 21264 juggles 80 instructions, more instructions
              than any other processor.

              
              Digital implemented a clever register scheme to make this
              instruction handling possible. Like most RISC chips, the
              21264 has an architectural set of 32 integer registers and
              32 floating-point registers, all 64 bits wide. To increase
              the CPU's capacity for reordering instructions, the 21264
              has 48 extra integer registers and 40 extra floating-point
              registers. Any of these 152 registers can hold temporary
              values for pending instructions. When an instruction
              retires, the CPU renames the register that holds the
              temporary result, so that register represents one of the
              32 integer or 32 floating-point registers that comprise
              the 21264's architecture definition. The register's value
              becomes a valid part of the CPU's state and becomes
              visible to programs. This scheme for using temporary
              registers is fairly standard among out-of-order
              processors, but the 21264 adds a unique twist: It has a
              duplicate set of 80 integer registers that are copies of
              the first 80 integer registers, so the 21264 has a total
              of 160 integer registers.

              
              The chip's large number of integer registers is one reason
              it reaches high speeds despite the added complexity of its
              out-of-order execution. If all four integer units shared
              the same 80 registers, the register file would need so
              many read/write ports that its long bus wouldn't be able
              to keep up with the chip's clock speed. At 1GHz, the cycle
              time is 1 nanosecond. Electricity isn't fast enough to
              support an architecture in which four integer units use 80
              registers at a cycle time of 1 nanosecond. So Digital
              created two clusters, each of which has two integer units
              (one of which is an integer and address unit) and a set of
              80 registers. When an instruction changes a register
              value, the CPU copies the value to a corresponding
              register in the other register file to keep the files
              identical. This process requires one clock cycle, but
              pipelining and reordering can hide that latency. (For a
              block diagram of the 21264's architecture, see Figure 2.)

              
              Clusters and Caches

              
              The two integer units in each cluster are not identical.
              One has a multiplier, and the other has special logic to
              handle five new instructions for motion video processing.
              The most interesting new instruction (a PERR instruction)
              replaces nine instructions for motion estimation, which is
              a critical part of Moving Pictures Experts Group (MPEG)
              compression and decompression. As a result, the 21264
              easily handles MPEG-2 video decoding and AC-3 audio
              decoding for Digital Versatile Disc (DVD) playback in
              realtime without requiring special hardware.

              
              The 21264 has two pipelined FPUs that share the 72
              floating-point registers. The FPUs execute as many as two
              instructions per clock cycle. A 600MHz 21264 can sustain
              1.2 gigaflops because the integer units can handle two
              loads or stores per clock cycle for the FPUs.

              
              Digital reorganized the cache hierarchy in the 21264. The
              chip has a 64KB Level 1 instruction cache and a 64KB Level
              1 data cache; each is two-way set-associative. The Level 2
              cache is off chip; the 21264 accesses it across a 128-bit
              backside bus. In contrast, the 21164 has much smaller
              Level 1 caches (8KB each for instructions and data) and a
              96KB integrated Level 2 cache. As Digital is moving the
              Level 2 cache off chip, vendors such as Intel and AMD are
              introducing their first CPUs with integrated Level 2
              caches. Digital found that large programs frequently miss
              the 21164's 8KB Level 1 caches, so the older CPU accesses
              the Level 2 cache more often than necessary. The 21164
              takes six clock cycles to access its Level 2 cache, and
              the chip needs an external Level 3 cache to achieve high
              performance.

              
              Digital returns to a more conventional approach with the
              21264. The chip's large Level 1 caches increase hit rate
              of the caches. Accessing the caches requires two clock
              cycles, but that situation is almost unavoidable because
              the caches are so large and the 21264's clock speed is so
              fast. When the CPU misses the on-chip caches, it accesses
              the Level 2 cache via the 128-bit backside bus. This Alpha
              doesn't need a Level 3 cache.

              
              The first 21264's Level 2 cache will use 200MHz late-write
              Static RAM (SRAM) chips and will provide 3.2GB per second
              (GBps) of peak bus bandwidth. That statistic is comparable
              to the 3.6GBps of peak bus bandwidth that the 450MHz
              Slot-2 Pentium II will produce. The Pentium II has a
              64-bit backside bus to the Level 2 cache. In Slot-2 Xeon
              systems that Intel recently introduced, the bus runs at
              the full speed of the CPU core. To counter this Intel
              advancement, Digital will switch to Dual Data Rate SRAM
              (DDR-SRAM) chips. DDR-SRAM chips run at 166MHz but
              transfer data on both edges of a clock signal to achieve a
              data rate of 333MHz for 5.3GBps of peak bandwidth.
              Eventually, the 21264's cache bus will run at 250MHz
              (effectively 500MHz with double clocking) for 8GBps of
              peak bandwidth. At those speeds, the Level 2 cache will
              probably keep up with the 21264's 1GHz core.

              
              Buses and Branches

              
              Rather than a system I/O bus, the 21264 has a 64-bit
              point-to-point channel. The I/O channel is faster than the
              cache bus; it runs as fast as 333MHz. It connects directly
              to a Tsunami custom chipset. The Tsunami chipset connects
              to one or two 32-bit PCI buses that run at 33MHz and to
              two banks of main memory via a pair of 256-bit buses, each
              of which runs at 83MHz. In a dual-processor system, the
              Tsunami chipset connects to the second CPU via an
              independent 64-bit channel, which runs at 333MHz. (For a
              depiction of the 21264's system architecture, see Figure 3.)

              
              This bus design is identical to the design AMD licensed
              for its AMD-K7 processor, which will ship next year. AMD
              is designing a new CPU interface called Slot A that will
              use the same physical connectors as Intel's Slot 1 and
              Single Edge Contact (SEC) cartridge. Instead of using
              Intel's proprietary P6 bus protocols, Slot A borrows the
              21264's bus protocols. Future AMD-K7 and 21264 processors
              will come in SEC-like cartridges that fit Slot A. AMD-K7
              and 21264 motherboards will differ only in their BIOSs.

              
              For AMD, this similarity means that the AMD-K7's bus
              interface will be faster than Intel's bus interface. For
              Digital, the similarity means that future 21264 processors
              will fit lower-cost motherboards, so Alpha system prices
              will fall. Digital is likely to introduce a 21264PC
              processor that's similar to the bargain-priced 21164PC. A
              system that includes the 21264PC and a Slot A motherboard
              might cost as little as $1500.

              
              The combination of a 333MHz system bus, a high-bandwidth
              Level 2 cache bus, and a 6-way superscalar core makes the
              21264 state of the art. To prevent 21264 bottlenecks,
              Digital upgraded the CPU's fetching and branch-prediction
              capabilities. The chip's Level 1 instruction cache has a
              set predictor that guesses which of the cache's two
              integer unit register sets the CPU will access next. Then
              a next-line predictor guesses which cache line within that
              set the CPU will access. (The cache holds four
              instructions per line.)

              
              The 21264 uses three branch prediction algorithms. The
              first predictor focuses on local branches, such as loops.
              The second predictor keeps a global record of all recent
              branches. The third predictor decides whether to base the
              final prediction on the local or global predictor's
              prediction. The predictors maintain four history tables of
              previous branches to assist their forecasts. Those tables
              consume 3.6KB of chip memory. The CPU stores predicted
              target addresses in the instruction cache; these target
              addresses consume 6KB. The 21264 provides a lot of space
              for branch prediction, but Digital claims the 21264's
              branch prediction capabilities are worth the space because
              the 21264 mispredicts half as many branches as the 21164,
              for an overall accuracy rate of about 95 percent.

              
              Complexity Penalty

              
              The 21264 rivals IBM's Power3 as the world's most complex
              microprocessor. The 21264 has 15.9 million transistors and
              a 6-way core. The Power3 has 15 million transistors and an
              8-way core. The 21264 is making its debut as a six-layer
              metal, 0.35-micron CMOS process technology. The die size
              is 300 square millimeters, and the chip burns 60 watts.

              
              By the end of this year, Digital and Samsung plan to
              migrate the 21264 to a 0.25-micron process that will boost
              clock speeds to 667MHz and 733MHz and simultaneously
              shrink the die. In 2000, Samsung will move the 21264 to a
              0.18-micron process, the same process on which Intel will
              manufacture Merced chips in the foundry it bought from
              Digital. Samsung hopes to beat Intel to the 0.18-micron
              process. The 21264 will probably break the 1GHz barrier on
              a die of between 125 square millimeters and 150 square
              millimeters.

              
              The 21264 currently pays for its complexity in terms of
              die size, manufacturing cost, and power consumption, but
              it doesn't pay for its complexity in terms of clock speed.
              Thanks to the maturity of Alpha compilers and the wealth
              of native Alpha applications, the 21264 will almost
              certainly leave Merced in its dust. The question is
              whether the Alpha will survive the onslaught of IA-64 and
              maintain its performance lead in the future. Compaq
              engineers are already working on next-generation CPUs. The
              company has scheduled the 21364 for release in 2000 and
              the 21464 for 2001. If Compaq can keep up that pace and
              doesn't waver in its commitment to the Alpha, the Alpha
              might become the NT platform that gives Intel a run for
              its money and consumers the best bang for their buck.
 Where to Find

              Digital

               Maynard, MA

               510-490-4753

              
                http://www.digital.com/semiconductor/alpha/alpha.htm [bookmark: performance][bookmark: Alpha_21264_Performance]Alpha 21264
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                      Figure 1: Digital predicts the Alpha 21264
                    will hit 1 GHz (1000 MHz) in 2000.

                
              
              [bookmark: CPU-diagram]
                [image: CPU                         microarchitecture block diagram.]

                      Figure 2: The Alpha 21264 executes up to
                    six instructions per clock cycle.

                
              
              [bookmark: system-diagram]
                [image: Alpha 21264 system                         block diagram.]

                      Figure 3: The Tsunami chip set is the key
                    component in 21264-based systems.

                

                

                Letters / August 1999

                Now you've done it! I've subscribed to the magazine for
                3 years, but now I'm really hooked. The articles and
                columns that Bob Chronister, Mark Russinovich, and Bob
                Wells write are always satisfying, but Tom R. Halfhill's
                "The Alpha 21264" (December 1998) captivated me.
                
                The article had a message: The Alpha may be the only
                RISC chip to succeed long term. RISC versus CISC
                architecture is an important issue to the future of
                computing, and the Alpha 21264 offers 64-bit processing
                in an inexpensive package today. I hope we hear more
                from Tom Halfhill.

                
                George Rogers Clark

                August 6, 1999

          

        
      



Original: https://halfhill.com/byte/1998-12_alpha.html · Discussion
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      Artwork by Halyna      [image: OpenChamber desktop interface] 
   [image: OpenChamber on mobile]       Session Goals
 
 Set a finish line. The agent keeps working toward it, turn after turn — even with the app closed.
 
  Multi-run and Fusion
 
 Run one task across up to five models. Keep the best result, or fuse the strongest parts.
 
  Changes Walkthrough
 
 A large diff, grouped into ordered steps that explain how the change fits together.
 
  Preview
 
 Point at an element in your running app and send the agent everything behind it.
 
  From issue to pull request
 
 Start from a GitHub issue or PR, send failed checks back, and merge without leaving.
 
  Scheduled work
 
 Run a prompt on a cron schedule. Pair it with Session Goals to aim at an outcome.
 
 
     Desktop app
 
  	macOS, Windows, and Linux apps
	Multi-window project workflows
	Open In shortcuts for Finder, Terminal, and your editor
	Project Actions for dev servers, SSH forwarding, and local URLs
 
 
   Browser / PWA / Mobile
 
  	Browser access from anywhere
	Phone- and tablet-friendly controls
	A native mobile app, now in beta
	A UI password gate that makes browser access public-ready
	Background notifications and cross-tab session activity
 
 
   Code editor
 
  	Editor-native workflow
	Open files directly from tool output
	Right-click context actions on selections and files
	Agent Manager for parallel multi-model runs
 
 
  
       After years of switching between IDEs and TUIs, I found the sweet spot for everything I need: Openchamber.
 
   
    [image: Harsha Kotcherlakota]
 
 "I just want to say the app itself is phenomenal. The level of polish is just unreal. I saw OpenChamber back when it was a small project, I think maybe a couple months ago, and now it is unrecognizable. Truly amazing work. The latest release with its streaming feature is everything I could have possibly asked for and more. It is gorgeous and smooth."
 
  [image: Srikanth.CashlessConsumer]
 Srikanth.CashlessConsumer
  
 
 "Opencode + OhMyOpencode + Openchamber. This is some cooked stack. VSCode looks like legacy notepad++ now."
 
  [image: Daniel Duma]
 
 "Stop using Openclaw for coding! Use OpenCode and OpenChamber instead!"
 
  [image: Abundance Mentality]
 
 "Seriously, I've spent almost the whole week trying to find a tool that made sense to orchestrate agents and, as a dev (actually, a devops), openchamber is the only one that felt natural and logical."
 
 
     Code and sessions stay with you
 Project names, paths, prompts, code, diffs, and session content are not collected by OpenChamber.
 
 Remote access is protected
 Browser access can be gated with a UI password, and tunnel links can be rotated or revoked when they should no longer work.
 
 Private Relay, no open ports
 Pair a device with a one-time QR code and connect through Private Relay without opening ports or exposing a public server. The connection is end-to-end encrypted and can be revoked at any time.
 
 Privacy is inspectable
 OpenChamber is open source, so the privacy model is visible in the code instead of hidden behind policy language.
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A pet cricket and his container made of a gourd. Watercolor by Qi Baishi (1864–1957).

Keeping crickets as pets emerged in China in early antiquity. Initially, crickets were kept for their "songs" (stridulation). In the early 12th century, the Chinese people began holding cricket fights.[note 1] Throughout the Imperial era the Chinese also kept pet cicadas and grasshoppers, but crickets were the favorites in the Forbidden City and with the commoners alike. The art of selecting and breeding the finest fighting crickets was perfected during the Qing dynasty and remained a monopoly of the imperial court until the beginning of the 19th century.


The Imperial patronage promoted the art of making elaborate cricket containers and individual cricket homes. Traditional Chinese cricket homes come in three distinct shapes: wooden cages, ceramic jars, and gourds. Cages are used primarily for trapping and transportation. Gourds and ceramic jars are used as permanent cricket homes in winter and summer, respectively. They are treated with special mortar to enhance the apparent loudness and tone of a cricket's song. The imperial gardeners grew custom-shaped molded gourds tailored to each species of cricket. Their trade secrets were lost during the Chinese Civil War and the Cultural Revolution, but crickets remain a favorite pet of the Chinese to the present day. The Japanese pet cricket culture, which emerged at least a thousand years ago, has practically vanished during the 20th century.


Chinese cricket culture and cricket-related business is highly seasonal. Trapping crickets in the fields peaks in August and extends into September. The crickets soon end up at the markets of Shanghai and other major cities. Cricket fighting season extends until the end of autumn, overlapping with the Mid-Autumn Festival and the National Day. Chinese breeders are striving to make cricket fighting a year-round pastime, but the seasonal tradition prevails.


Modern Western sources recommend keeping pet crickets in transparent jars or small terrariums providing at least two inches of soil for burrowing and containing egg-crate shells or similar objects for shelter.[1] A cricket's life span is short: Development from an egg to imago takes from one to two months. The imago then lives for around one month. Cricket hobbyists have to frequently replace aging insects with younger ones which are either specifically bred for cricket fighting or caught in the wild. This makes crickets less appealing as pets in Western countries. The speed of growth, coupled with the ease of breeding and raising nymphs, makes industrial-grown crickets a preferred and inexpensive food source for pet birds, reptiles, and spiders.



Crickets as pets
A male field cricket "sings" facing the entrance into his burrow, which serves as a resonator.

Stylized GGX Shading


20

Stylized GGX Shading

alexandrelamure.github.io · 56 points · Discussion


        Back to graphics


        
        July 19, 2026

        To achieve a toon look in 3D rendering, the most common way is to threshold the lighting. It transforms the soft color gradients into flat colors.


        // The rendering equation becomes:
float Threshold = 0.0; // any value between 0 and 1
vec3 Radiance = BRDF * LightIntensity * step(Threshold, dot(Normal, LightDirection));


        

        However, one might want to mix the 2D and 3D looks: big sharp highlights at low roughness and soft gradients at high roughness.
        It feels more modern than classic toon shading, and we can rely on PBR for most of our shading, making everyone's lives easier (closer to energy-conservation, easier integration into existing pipelines, physically-based material calibration...). 

        I call this mixed approach "Stylized GGX Shading".
        


        
            

                
                Toon
            
            
                
                Stylized GGX
            
            
                
                GGX
            
        


        
        Many games have explored the combination of PBR and toon shading.

        For example in Zelda: Breath of the Wild, the characters use pure toon shading but the environments rely more on a 3D / PBR look (not completely, e.g. the grass). This makes the characters pop out of the background.
        

        
        Another example is Spellcasters Chronicles, which I had the chance to work on. During development we tested many things, including this "Stylized GGX Shading" I'm describing here. In the end we landed on something else, but it still uses a mix of 2D and 3D looks. 
        


        

        Simple version

        The most common PBR model is the GGX Cook-Torrance microfacet model. 

            The surface's asperity is analytically modeled as a collection of oriented microfacets, and controlled by a roughness parameter.
            The distribution of these microfacets' normals is described by the Normal Distribution Function (NDF).
            Real-time engines usually use the Trowbridge-Reitz NDF, which looks like this:
        

        // GGX Trowbridge-Reitz NDF
float D(vec3 Normal, vec3 HalfVector, float Roughness)
{
    float a = Roughness * Roughness;
    float a2 = a * a;
    float NdotH = max(dot(Normal, HalfVector), 0.0);
    float NdotH2 = NdotH * NdotH;
    float denom = NdotH2 * (a2 - 1.0) + 1.0;
    return a2 / (PI * denom * denom);
}


        
            [image: GGX Trowbridge-Reitz NDF]
            GGX Trowbridge-Reitz NDF, at varying roughness
        

        By slightly modifying this equation, we can expand the specular highlights.

        // Stylized GGX Trowbridge-Reitz NDF
float D(vec3 Normal, vec3 HalfVector, float Roughness, float SpecularSize)
{
float a = Roughness * Roughness;
float a2 = a * a;
float NdotH = max(dot(Normal, HalfVector), 0.0);
float NdotH2 = NdotH * NdotH;
float denom = max(SpecularSize * NdotH2 * (a2 - 1.0) + 1.0, 0.0001);
return a2 / (PI * denom * denom);
}

        
            [image: Stylized GGX Trowbridge-Reitz NDF]
            Stylized GGX Trowbridge-Reitz NDF, at varying roughness
        

        I made a Desmos graph to visualize what's happening (follow the link to play with its parameters). 

            Abscissa represents the dot product of the surface normal and the half-vector (NdotH). 

            Ordinate represents the NDF value (the return value). Higher means more reflected energy. 

            Black curve is the original Trowbridge-Reitz NDF, red curve is the stylized one. 

            Our new "Specular Size" parameter allows us to return more energy at higher angles while preserving the original shape of the NDF.
        

        
            
                
                Desmos graph animating the Specular Size
            
            
                [image: Varying Specular Size]
                Resulting highlight shape
            
        



        Improved version

        The simple version has the benefit of being extra cheap (1 mul and 1 max), but it impacts rough materials too much, making them appear overly bright. 

            Here is a slightly more complex equation that preserves the original NDF shape at high roughness, while still expanding the highlights at low roughness.
        


// Stylized GGX Trowbridge-Reitz NDF
float D(vec3 Normal, vec3 HalfVector, float Roughness, float SpecularSize, float GGXMatching)
{
    float a = Roughness * Roughness;
    float a2 = a * a;
    float NdotH = max(dot(Normal, HalfVector), 0.0);
    float NdotH2 = NdotH * NdotH;
    // The GGXMatching parameter controls how much the stylized NDF matches the GGX one at high roughness. In practice, 4 or 8 works well.
    float denom = max((SpecularSize * pow(1.0 - a, GGXMatching) + 1.0) * NdotH2 * (a2 - 1.0) + 1.0, 0.0001);
    return a2 / (PI * denom * denom);
}


        
            [image: Improved Stylized GGX Trowbridge-Reitz NDF]
            Improved Stylized GGX Trowbridge-Reitz NDF. 
The last three columns better match the original GGX energy distribution.
        

        Here is the graph animating the roughness (at high roughness the curves flatten). 

            Black curve is the Trowbridge-Reitz NDF, red curve is the simple stylized and green curve is the improved stylized.
            The improved version matches the red curve at high roughness, and the black curve at low roughness.
        

        
            
            Desmos graph animating the roughness
        


        Demo

        Here is the final look under varying roughness, metalness and specular size.

        
            
            Stylized GGX Shading
        


        Side notes

        One might feel like this stylized GGX look is not "toon" enough. 

            On Spellcasters we tested many additions to this trick:
            

                	Prune the GI probes by only computing 3 SH coefficients (global, up and down for the sky and ground) instead of our usual 9 coefficients. This lets us reduce the directionality, making it feel more like hand-drawn 2D art. It also saves performance as we can store fewer coefficients. The same kind of idea has been used in Hi-Fi Rush.

                	Simplify the distant props using a mix of a depth-based Kuwahara filter, mip biasing, and simple fog.

                	Rim lighting.

                	Outlines and inlines.

                	And of course, a lot of work went into the textures and modeling.

            

        

        Back to graphics

    



Original: https://alexandrelamure.github.io/graphics-posts/stylized-ggx-shading.html · Discussion
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Every storage engine has to decide what must finish before it tells a client that a write succeeded. The quickest answer is to return after copying the bytes into memory. A local durable write waits for fdatasync() on an SSD in the database host. Keeping the write after that host disappears means waiting for a network volume, an object store, or several database servers to save their own copies.
Those choices move latency and durability together because returning after memory is fast, but a machine crash can lose the write. Waiting for a local SSD survives a process or kernel crash, but not the loss of that device or host, while remote storage or several database servers can survive more failures by putting network and copy time into every write.
One system’s fdatasync() waits for 1 SSD attached to the database host, while another exposes a network volume through the same NVMe interface and waits for a remote storage service. The syscall name is the same, but the latency and the failures the data survives are not.
Newer storage designs built around object storage make this choice especially interesting to me because many put immutable sorted files in object storage, use a host-local NVMe SSD for a write-ahead log or cache, and organize data with a log-structured merge tree (LSM) layout. Object storage can be a fantastic primitive to build around because the storage service can own the durable copies while compute comes and goes, and writing new immutable files avoids small random updates to shared disk pages.
After a successful object PUT, the storage service owns meeting its advertised durability for those bytes. The database still has to decide which version is current, record that decision so other machines can see it, make reads fast, remove old versions, and recover after a crash. A local write-ahead log can make writes faster, but then the database has to decide whether losing that local copy is acceptable or whether another copy must exist before success.
I use client PUT for the key-value request sent to the database, and object PUT for the HTTP request sent to object storage. Once I kept those writes separate, it became easier to follow 1 client PUT through memory, a local SSD, remote storage, and a durable majority of database servers. So when I see a very fast number for an operation, I want to know which operation pays for it, what can still be lost after success, and how much unfinished cleanup the system can tolerate.
I found it useful to start with the costs I would want from an append-only key-value store.
	Operation	Work before success
	GET	O(key bytes + returned bytes), 1 index lookup and 1 read for the value
	PUT	O(key bytes + payload bytes), 1 pass over the payload to hash it, 1 WAL append, and 1 fdatasync() shared with other writes
	DELETE	O(key bytes), append 1 delete record

These costs look attractive because a normal request never scans every retained object or walks the full write history, and a larger value costs more than a smaller value in an unsurprising way.
Those small request costs are possible because an index already maps each key to its latest value for GET, several PUT requests can share a device flush, and DELETE records that a value is dead without removing the old bytes immediately. The PUT is the easiest place to see where that work moves, so I started there.
How a client PUT reaches a local SSD
Here I mean a host-local NVMe SSD, which is attached to the same host as the database rather than reached through a remote storage service. Once a write is synced, it can survive a process or kernel crash, but losing the SSD or the host can still lose the write.
NVMe names the interface used to send commands to a device, but it does not tell us where the storage lives or which failures the data survives. A remote block volume can also appear as an NVMe device, even though each write crosses a network and a storage service keeps the copies. An NVMe latency number is incomplete without its acknowledgment point. Did the timer stop after copying bytes into memory, after syncing 1 local SSD, or after a remote volume acknowledged the write?
A local WAL is tempting because the latency gap can be large. AWS describes S3 Express One Zone as having consistent single-digit millisecond read and write request latency and being up to 10x faster than S3 Standard, while Turso measured a 4 KB PUT at 6.4 ms on average and 7 ms at p99. A local fdatasync() measured at 1 ms would make the local path about 6x faster, while 0.1 ms would make it about 64x faster. A 50x difference can be a real benchmark result, but it is not a property of every NVMe device and object store, and the 2 paths still survive different failures.
The local write separates copying bytes into memory from making them durable. A write-ahead log, or WAL, is an ordered record of changes that the database can replay after a crash. In a buffered implementation, a client PUT travels through the kernel and device like this.
---
config:
  look: handDrawn
  handDrawnSeed: 17
  fontFamily: "SFMono-Regular, Consolas, monospace"
  flowchart:
    curve: linear
---
flowchart LR
    C["client PUT"] --> E

    subgraph H["DATABASE HOST"]
        E["storage engine"] -->|"write WAL"| K["kernel page cache"]
        K -->|"fdatasync writes pages<br/>and flushes device cache"| D["host-local SSD"]
    end

    K -.->|"write() can return here"| V["memory only<br/>not durable"]
    D --> S["success"]

write() can return once the WAL bytes reach page cache, but this design returns success only after fdatasync() reaches the local SSD.
On Linux, write() usually copies bytes into page cache, then the kernel marks those pages dirty and writes them to the device later. A process exit does not discard page cache, although a kernel crash or machine loss can erase dirty pages that have not reached storage.
fdatasync() waits for file data and the metadata needed to retrieve it. fsync() also flushes the file’s other metadata. Creating or renaming a file may require syncing its directory because the file contents and the directory entry that names it are separate writes.
O_DIRECT and io_uring do not change this durability point. O_DIRECT can bypass page cache, and io_uring can submit I/O efficiently, but neither turns an unsynced write into durable data. The filesystem and device still have to complete the writes and flushes required before the API can say that the data survived a crash.
fdatasync() may finish just before the connection breaks, leaving the WAL committed while the client never receives success. The client can supply an operation ID with the PUT, then retry the same ID and bytes to receive the recorded result, while reusing that ID with different bytes fails. Faster hardware shortens this window, but it cannot remove the ambiguity.
1 flush can cover many writes
Calling fdatasync() after every small client PUT is the easiest version to reason about, but throughput is now limited by how many flushes the device can finish. A serialized 1 ms flush allows roughly 1,000 flushes per second even when the device can stream far more bytes.
The WAL writer can share an expensive flush by putting appended records into the current batch and closing it after a fixed number of bytes, writes, or time. It remembers the final byte in that batch, calls fdatasync() on the WAL file, then returns success to every writer covered by that saved position. A write appended after the batch closes waits for the next flush.
---
config:
  look: handDrawn
  handDrawnSeed: 17
  fontFamily: "SFMono-Regular, Consolas, monospace"
  flowchart:
    curve: linear
---
flowchart LR
    A["PUT A"] --> G
    B["PUT B"] --> G
    C["PUT C"] --> G
    D["PUT D"] --> G

    subgraph H["SAME DATABASE HOST"]
        G["open WAL batch"] --> O["close on bytes,<br/>writes, or time"]
        O --> F["1 fdatasync()"]
        F --> SSD["host-local SSD"]
        N["next WAL batch"]
    end

    SSD --> S["success<br/>A, B, C, D"]
    E["PUT E"] -.->|"arrives after close"| N

PUT A through PUT D share 1 fdatasync() and receive success together. PUT E arrived after the batch closed, so it waits for the next SSD flush.
Several requests now wait on the same real flush, so successful writes still survive the same failures while throughput improves. The earliest request waits longest, a flush error fails the entire batch, and a timed-out request may already have bytes in a batch that later reaches disk.
Sharing a flush also requires limits for bytes, writes, and time, along with a limit on the pending-write queue because a slow device can otherwise let waiting writes consume all available memory. Under load, a batch often fills naturally while the previous flush is running, so sleeping to collect more writes can add latency without helping throughput.
The device cost depends on the size of the writes after batching. Moving 1 GiB/s through 256 KiB device writes needs about 4,096 input/output operations per second, while the same byte rate through 16 KiB device writes needs about 65,536. The number of client requests does not tell us that cost by itself because the sizes of writes that reach the device determine the required IOPS.
Keeping a write beyond the database host
Returning after local fdatasync() removes the object request from the time the client waits, but it changes what success means. The newest durable WAL records now exist on 1 SSD in 1 database host. If that host disappears before those records are uploaded, a replacement can only recover the older remote copy.
The database is now stateful in a way an object-only writer was not. A scheduler cannot move it to any machine and assume all successful writes will be there. The system must keep the SSD available, accept a window of data loss, or create another durable copy before success.
A durable network volume can keep the copy outside the compute host, an object store can keep it independently of the writer, and a replicated WAL can keep a copy on other database servers. Each option puts different work back into the time the client waits.
A durable network volume can still look like an ordinary block device to the database, while the storage service keeps copies outside the database host. Its fdatasync() includes a network request and whatever copying the service completes before acknowledging the write, so it is different from syncing the local SSD in the earlier diagram. The volume can outlive the database process and its host, although its copies may still live within 1 failure domain.
Each storage option has a different point where success becomes safe to return, which makes an unlabeled latency chart hard to interpret.
	Success waits for	Latency includes	The acknowledged write survives
	Copy into page cache	Memory copy	Process exit, but not a kernel crash or machine loss
	fdatasync() to a local SSD	SSD write and cache flush	Process and kernel crash, but not SSD or host loss
	fdatasync() to a durable network volume	Storage network and copies made by the volume service	Database host loss; further coverage depends on the volume service
	Successful object PUT	HTTP request and copies made by the object service	Writer and database host loss; further coverage depends on the object service
	Durable WAL append on 2 of 3 servers	Network transfer and disk sync on 2 servers	Loss of 1 server, but not permanent loss of 2 servers before repair

The same question comes up with object storage, where a service may keep copies on several machines in 1 failure domain or spread them across several failure domains. Both are remote object writes, but they do not survive the same outage, so the number of copies alone does not describe durability. Putting a local WAL in front adds another choice because the database can finish the object upload before success or leave it for later.
Leaving the upload for later means returning after local fdatasync(), which keeps the write path short and lets the database upload full WAL files once they are no longer receiving writes. Losing the local SSD or its host can then lose every acknowledged record after the last uploaded byte, so the age of the oldest record waiting for upload tells us how much recent data is at risk.
Finishing the object PUT before success closes that window, but now every write includes the remote request. Batching reduces the request count, although the first writes in each batch wait longer for the batch to fill.
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flowchart LR
    C["100 client writes"] --> W

    subgraph H["DATABASE HOST"]
        W["WAL buffer"] -->|"local path"| D["host-local SSD"]
    end

    D --> LS["local success"]
    D -.->|"later: seal 1 WAL object"| O["object storage"]
    W -->|"remote path before success:<br/>100 objects or 1 batch"| O
    O --> RS["remote success"]

Local success leaves the newest WAL records on the database host until the dotted upload completes. Requiring the object PUT before success closes that window and adds the remote request to write latency.
At 1,000 writes per second, 1 object per write produces 2,592,000,000 object PUT requests in a 30-day month. Batching 100 writes per object reduces that to 25,920,000, while the earliest write in each batch waits longer and a failed request resends more bytes. The storage bill, write latency, and number of bytes resent after a failure all change together.
Batching changes the request count, but it does not decide what happens when 2 writers try to update the same object. On S3, conditional writes handle that narrower race. If-None-Match: * creates an object only if its key is absent, while If-Match: <etag> updates an object only if its current version matches. The losing request fails its precondition, so a caller can update a single object only when the expected version is still current. This does not make several objects visible as a single change or revoke an old writer’s access to other keys.
When the object PUT fits the write-latency budget, the database can stop here and let the storage service own the durable copies and decide which conditional update wins. When it does not fit, but every successful write still has to survive loss of the database host, the database can replicate its WAL across several hosts and wait for enough of them to sync it.
Replicating the WAL adds coordination
The replicated WAL turns 1 stateful database host into 3. A client sends its PUT to the leader, which appends the WAL entry locally and sends the same entry to 2 followers. Success can return after the leader and either follower have synced it, so the write survives loss of 1 server. Compared with 1 local SSD, every commit now includes a network trip and a second device sync.
Replicas placed close together can produce that durable majority faster than a general object request, while replicas spread across failure domains survive a larger outage and add more network time to the write. Copying the bytes is only part of the problem because the servers also have to decide who may write and which writes have committed.
The storage engine does not automatically need to run its own leader election because the data is important. Another service can assign a writer and give it a higher writer number, then storage can reject writes carrying an older number. Coordination still exists in that design, but it lives outside the storage engine. The replicas also need a rule for how many durable acknowledgments make a write committed. Consensus enters the storage engine when those servers must choose the writer and preserve 1 committed log themselves, including when some of them cannot communicate with the others.
In Raft, the leader records its current term, a number that increases after an election, and the write’s position in the log. It sends the write to the other servers, called followers, and commits it after a majority has saved the log through that position on disk.
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flowchart TB
    C["client PUT"] --> L

    subgraph R["3-NODE REPLICATED WAL"]
        L["leader<br/>WAL + local SSD"]
        F1["first follower to finish<br/>WAL + local SSD"]
        F2["other follower<br/>WAL + local SSD"]
        L -->|"replicate"| F1
        L -->|"replicate"| F2
    end

    L --> Q["first 2 durable copies"]
    F1 --> Q
    F2 -.->|"may finish later"| Q
    Q --> S["success"]

The leader and the first follower to finish create 2 durable WAL copies before success. The other follower may finish later.
The disk and network operations can overlap, so healthy latency is close to the slower of the 2 operations that must finish rather than the sum of every disk write. Slow writes now include network delays and the time taken by the slower server needed for a majority. When the servers split into groups that cannot communicate, the group without a majority stops accepting writes because it cannot know whether the other group has a newer history.
A shortcut that often comes up is letting a follower acknowledge from RAM. The Raft paper instead writes the current term, vote, and log to disk before returning the related acknowledgment. The RAM acknowledgment is faster and survives fewer failures because those copies can disappear if the machines restart together or lose power, even though the client already saw success.
Replicating the write also leaves the system responsible for electing leaders, repairing different logs after a failure, copying missing writes to a server that fell behind, saving full copies for faster restart, adding and removing servers safely, and monitoring replication delay. None of that work appears in the latency of a single healthy write.
Fast reads require an index and cleanup
Being able to replay the WAL after a crash does not make GET cheap. Scanning the WAL for every read would make its cost grow with history, so the engine keeps a separate lookup from each key to its latest value or disk location.
O(key bytes + returned bytes) assumes the engine already knows where the current value lives. A hash index can give us that lookup without keeping keys in order. A B-tree supports ordered reads and range scans, while adding work that grows with the height of the tree and requiring page updates and occasional splits. An LSM writes recent keys into memory and sorted files, then merges and rewrites those files later.
An LSM and multi-version concurrency control (MVCC) describe different parts of a database and can exist together. The LSM controls how keys move through memory and sorted files, while MVCC controls which versions readers and writers can see. An LSM later merges sorted files, an append-only blob store copies live values out of files containing dead bytes, and a page-based MVCC engine cleans up row versions that are no longer visible. Each algorithm leaves old bytes behind after a logical delete or replacement.
An O(key bytes) delete can append a delete record and update the lookup, while freeing the old value may later require reading the file index, copying values that are still current, switching reads to replacement files, and deleting files that no reader still uses.
Big O shows growth, not durability latency
Coming back to the original costs, the same client PUT remains O(key bytes + payload bytes) whether it stops at a local SSD, an object service, or a majority of database servers. Big O tells us how work grows as the key or value gets larger, but it does not show the difference between a device flush, a remote HTTP request, and a network round trip followed by 2 device flushes.
The growth term stays the same across these 3 paths, while the work before success changes.
	Request path	Work that grows with the request	Work before success that Big O hides
	PUT to a local WAL	O(key bytes + payload bytes)	1 WAL append and a share of 1 local fdatasync()
	PUT to object storage	O(key bytes + payload bytes)	Network round trip and object-service acknowledgment, shared across writes when batched
	PUT to a replicated WAL	O(key bytes + payload bytes)	Network transfer and durable WAL append on a majority

For GET and DELETE, the bounds rule out listing every object during a normal read, replaying the full WAL to find a key, or scanning all stored data to delete 1 value. They still do not say whether the fixed work takes microseconds or milliseconds, so a latency result needs the success point and percentile beside it.
The work left for later needs limits too, so a WAL file has a maximum size even though uploading it is O(file bytes). Cleanup may eventually inspect or rewrite the whole dataset, but each run needs a byte limit and a saved position so it can resume after a crash. The pending queue also needs a limit because writes can create old bytes faster than cleanup removes them, and without one the cheap request path only hides a queue that keeps growing.
LLMs make it much faster to write the uploader, cleanup loop, or replicated log without deciding how much unfinished work the system may keep or when it must slow writes down. They also cannot choose when success is safe to return, what a timeout means, or which crash may lose data. Those decisions still have to be written down and tested around fdatasync(), making an object current, replacing a writer, and copying a write to a majority of servers.
Following the write from memory to a local SSD, remote storage, and replicas made the tradeoff easier for me to reason about. The faster path usually stops after less work and survives fewer failures, while moving success later can buy more durability and may also make the database responsible for coordination, repair, and cleanup. The GET, PUT, and DELETE numbers only become useful once those choices are written beside them.
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Full text couldn't be fetched for this one (paywall, anti-bot, or not an article page). Read it via the links below.
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  According to data from the European statistical office, the value of Poland's GDP at current prices amounted to €922.9 billion in 2025. This means that Poland accounted for 4.9 percent of the economy of the entire European Union. In terms of economic size, only Germany, France, Italy, Spain and the Netherlands now rank above Poland.
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Germany remains in first place, with GDP at €4.47 trillion. France generated €2.99 trillion, Italy €2.26 trillion, Spain €1.69 trillion and the Netherlands €1.17 trillion.

This puts Poland ahead of Belgium, Sweden, Ireland and Austria.

Poland leads Central and Eastern Europe

Poland is by far the largest economy in Central and Eastern Europe. For comparison, Romania's GDP in 2025 stood at €380.1 billion, the Czech Republic's at €347.3 billion and Hungary's at €218.8 billion.

The combined GDP of the 27 European Union member states amounted to around €18.8 trillion in 2025. Germany had the largest share – 23.8 percent – followed by France with 15.9 percent and Italy with 12 percent.

Poland's rise is primarily the result of years of economic growth, industrial development, expanding exports and rising consumption and investment. In 2025 Poland's real GDP increased by 3.6 percent, while the economy of the European Union as a whole grew by 1.5 percent.



A large economy does not automatically mean high living standards

Eurostat figures also show the other side of the coin. The sheer size of an economy does not in itself reveal how wealthy its residents are.

Once GDP is calculated per head, Poland still remains below the EU average. According to data cited by Eurostat, Poland's GDP per capita in 2025 was less than 85 percent of the EU average.
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        Gen Xers who feel triggered by this should remember to unplug the network cable and call the cops



        





                        

                        
                        


                        

                        
    
    

    Turns out the fastest way to get a company to consider paying a ransom isn't calling the CEO – it's targeting the 46-year-old IT manager.
That's according to Zscaler, whose ThreatLabz researchers tracked 351 victims across 334 organizations caught up in a single ransomware campaign over the course of a month.
The data suggests today's ransomware crews have become oddly specific about their preferred victim profile: nearly two-thirds of victims held manager-level titles or above, the average victim was a 46-year-old Gen Xer, and three-quarters worked in accounting and finance, sales, operations, HR, or marketing. Half worked in the industrial or IT sectors.

Rather than blasting the same extortion email across an organization, attackers are doing their homework first. Zscaler says they combine information from compromised systems with publicly available data to map reporting lines and identify the employees most likely to influence a company's response.

"The ransomware landscape has shifted from indiscriminate attacks to highly targeted extortion campaigns," the security outfit wrote. "Rather than targeting executives directly, attackers are increasingly focusing on managers and other key personnel with the authority or influence to accelerate payment decisions."
That shift reflects what Zscaler calls "business privilege" rather than technical privilege. Security teams have traditionally focused on privileged users with administrator rights. Attackers, meanwhile, are after employees whose day jobs give them access to invoices, payment approvals, budgets, supplier contracts, customer accounts, HR records, or other sensitive business processes.
"The value of a compromised managerial account lies in the breadth of business access associated with the position," the researchers wrote. "Managers may approve payments, oversee budgets and vendors, review contracts, access sensitive records, or coordinate work across business units."
The Gen X skew is probably no coincidence either. Zscaler says many workers in their forties and fifties have reached established management positions, giving attackers access to valuable systems, sensitive information, and people with decision-making authority without needing to compromise the executive suite.

It also found more than a dozen organizations said multiple employees were  compromised during the campaign, suggesting attackers weren't content with a single foothold once inside a network. Instead, they appeared to work their way through different business functions to increase the chances of reaching valuable data and the people capable of influencing a ransom payment.
The wider report points to a ransomware ecosystem that is becoming increasingly focused on extortion rather than encryption alone. Zscaler said ransomware attempts blocked across its cloud platform increased 146 percent over the past year, while public extortion cases rose 70 percent and the volume of data stolen from victims climbed 92 percent.
By the time the ransom note lands, the crooks may already know who approves invoices, who signs contracts, who runs HR, and who reports to whom. The encryption is just the bit that victims notice. ®
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You can measure internal congruence by the lag between desire and action. We all have friends who want to change something about their lives, sometimes harboring secret desires for years, yet stay static in place. Others upend their lives on a whim. Reinvent. Start anew. What separates them? My hunch is that the latter view experience as a goal in itself, where most of us see-saw between rational pro and cons lists, or terminal value calculations. And if experience is the goal: whatever happens in the process, you always win. 
Earlier this year I had an inkling that my writing interests were shifting from cataloguing the movements of my own mind, to creating something more akin to a communal practice - writing with, and about other people. I wanted to experiment more, but I felt somewhat suffocated and trapped inside of my own register. This resulted in my latest essay series, New Ontologies, which is quite a different format than my prior work. 
This was a hard realization, as the style of auto-fiction and personal writing is what I’ve been doing since I started writing on Substack. More broadly I’ve observed that as you grow older and gain experience in any domain, you’re rewarded for staying in your circle of competence and deepening the gyre. You don’t charm anyone by constant pivots, lest you seem unserious, un-devoted.
And your identity gets quickly socially bound to past experiences. You’re the person who does X, you belong to a certain tribe and earn brand equity on a particular vantage point on the world. Comfort in a continuous unbroken identity can keep us stuck creating within a limited perimeter. 
But I don’t want this to be the case in my own writing, or any of the pursuits I take seriously. More recently, I started looking for inspiration in artists who remain startlingly fresh across years of prolific creation. Artistic fearlessness, I noticed, often coincides with anti-nostalgia. A spirit that would rather risk sales and accolades than sacrifice the impulse to reinvent.
In “The Miles Method", an essay by Simon Drew, Drew describes the ethos of Miles Davis, arguably the most influential jazz musician in the period of post-World War II. Davis contributed to the grand transformative arc of jazz: bebop, cool jazz, modal jazz. “He wasn’t interested in playing what he’d already played,” Drew writes, “and if he was, then he was going to reconstruct it.”
Davis was extremely present-oriented and dramatically leapt onto five or six distinct jazz movements across his career. He never clutched or hoarded an old style, so much so that he sometimes refused to play any old music at concerts. He alienated much of his original fan base that came for modal jazz, a style they wanted from him indefinitely. Many of his records from the 1970s which were reviled and mocked by rock and jazz critics, were later re-reviewed as prophetic.
Davis believed “being an artist was not about finding a sound and staying with it…it was about listening for the next sound.”
If you don’t match those social sounds that are in the air, they don’t want to hear it…If I was a fan of myself, which I am, I wouldn’t want to hear anything that looked like what I did in 1960. You know, you can’t do both of them. I mean, it’s over, the 60s and the 70s. It’s 1984, and soon it will be 1985. They’re doing all sorts of things. Anything is possible.

What he describes is an openness of mind, and a deftness of spirit - give it all, throw it away. Viewing identity as a moving target rather than a finite, fixed, good. Davis is oft quoted the magical line “it has taken me years to learn how to play like myself.”
More recently I began reading The Waste Books by Georg Christoph Lichtenberg, a physicist in Germany who kept a series of notebooks he called Sudelbücher, “scribble books” an informal notebook of thoughts and aphorisms. 
Merchants and traders have a waste book in which they enter daily everything they purchase and sell, messily, without order. From this, it is transferred to their journal, where everything appears more systematic, and finally to a ledger, in double entry after the Italian manner of bookkeeping, where one settles accounts with each man, once as debtor and then as creditor. This deserves to be imitated by scholars. First it should be entered in a book in which I record everything as I see it or as it is given to me in my thoughts; then it may be entered in another book in which the material is more separated and ordered, and the ledger might then contain, in an ordered expression, the connections and explanations of the material that flow from it.
Lichtenberg, Waste Book E

I like that he had these waste books, and that writers have their diaries. There’s a lot of imposter syndrome held inside these ledgers! Steinbeck thought he was just fooling his readers; Kafka bemoaned the “tremendous world” in his head and being able to write nothing of it; Woolf suffered over her best known novels, calling them “feeble.” 
The waste book’s central ethos is this. Craft requires large volumes of production, much of it “waste” — unusable in any serious way. To write one perfect sentence requires you to jettison a hundred sentences. Writing and rewriting a detail in high fidelity, returning to old ideas with a renewed scrutiny and re-ordering them, allows you to understand your own response to what you produce. It also allows you to make decisions at a granular level. Do you like an idea enough to transfer it from the waste book? In doing so, you train your own mind. 
For my latest essay on a company, I spent at least 40 hours interviewing the team I embedded with. Almost an hour per person I interviewed. I read all their internal documents and Slack messages, their strategy memos and engineering articles. In writing the final piece, I probably used less than 5% of total raw material. That doesn’t mean the raw material is lost to the void. It becomes embedded in my brain, a new way of circumnavigating the world, a vocabulary and knowledge base that I can repurpose and understand future concepts with. 
Waste might actually be the point, is what I’m trying to say. All of it cultivates the mind as the product — a mind that can write and produce the work you want to.
[image: she was reading a book , 2022 | Jess Allen]
Jess Allen
Cultivating increased personal agency helps you make changes faster, with fewer fictional constraints. There couldn’t be a better time for me to read the recently released You Can Just Do Things, Cate Hall’s practical guide on the topic. Agentic people have a “navigational finesse” in life, Hall says. But this is not some magical, inherited trait. It is something you can learn how to dial up or down, so you can make decisions that help you become “progressively more alive.”
One method is “embracing the moat of low status,” which means keeping your ego small, allowing yourself to look out of touch, corny, cringe. Any skill acquisition fundamentally incurs short-term penalties: misplaying a hand, dancing in an un-coordinated fashion, writing incoherently. The moat of low status exists for learning new things, but it also exists for moving from good to great. Elite level performance in poker, the example she gives, requires trying radically new playing styles and methods, which might look rudimentary or strange. 
“Another word for agency is opportunism,” she writes,
A sensitivity to notice that a potential diversion from your life’s path has presented itself, the inventiveness to come up with a way of pursuing it, and the courage to say, “Hey, what’s the worst that could happen?”


my working and writing nook for the past 5 days
There might be a call to adventure being extended to you right now. 

So, I tell myself: follow the diversion, stay in a constant state of readiness. Be not afraid of the next sound; be not afraid of spent time. Sprinting really hard has begun to feel really good, a full-body lightness. The trees shimmer in the light. Rather than counting the points, I simply let myself enjoy running around and hitting the ball. And when I swing, my heart beats strong and fast. I make sure my grip is just right, and then I let go. 
Nix.
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Us vs. Them


Line-level provenance for text under agentic editing — who wrote this line, us or
them? — derived from a text's version history. Use it as library or as CLI tool.

[image: alt]


The problem


With agentic coding and editing, provenance becomes a pertinent question. Text a
human wrote or edited should be considered close to sacred: an agent should
be hesitant and have a very good reason to touch it. Slop another agent has produced,
on the other hand, is completely up for grabs.

A use case for this: Take a mostly vibecoded app in which you want to establish
some corners in the code where you want to assert your ideas and ownership.
You surely don't want another agent bulldoze over this piece of code
in the next session.

Another use case: the README.md, originally generated, where you rewrite
the opening paragraphs. The agent should feel free to redo or append parts
further downwards but should really think twice changing anything in the opener.


How it works


The main constraint under which this should work is that this should not require
for text to be marked up specifically for that. Omnipresent plain text (markdown)
should be supported as is.

The only thing to leverage then, is that each new version of a text is created
under identifable authorship - of either a human or an agent.

The output of an evaluation over a given text is a set of ranges — "islands" of
human-authored lines inside a "sea" of machine generated text. Technically based on simple diffing,
this is the guiding metaphor for development of the algorithm. We don't want to track authorship
of individual lines only, but of meaningfully coherent pieces of text.
So joining, splitting apart, and dilution of authorship are behaviours
to be factored in, also in such a manner that we don't
converge in full sea or full island.


Usage


Using us-vs-them as CLI tool requires bbin for a local install.


A git repository is already a history of versions each carrying a provenance
marker — every revision of the file, in order, with the author of the change that
made it.

To use it anywhere inside a git repository:

us-vs-them --ours dan@eighttrigrams.net README.md


This yields a listing like

1-3          0.00
4            1.00
5-7          0.00
8-20         0.46
21-164       0.00



where 1.0 means fully human authored range.

0.46 means originally human authored range, modified by agents to a certain degree.

0.00 means fully agent authored.

Parameters are:

--ours: these are the humans, everonee else is considered an agent

--theirs: these are agents, everyone else is considered human

Name whichever side is the shorter list.

Passing both arguments at the same time will be rejected.


Development




Behaviour


The best way to understand the behaviour is to have a look at
caution_test.clj.
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    Today's countries and cities are used as colored crust markers. Country polygons are split by the
    present-day static polygons from the Merdith 2021 plate model, then each country-on-plate fragment is
    reconstructed backward with pyGPlates finite rotations. The future side is a constant-motion
    extrapolation from young plate rotations with a few coarse collision handoffs, so treat it as an
    interactive sketch rather than a forecast. Red areas mark plate fragments that still overlap after
    reconstruction.






We can defeat gravity.  The problem is the paperwork involved.
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Last updated: 2026-07-16

Research and practical hardening for Microsoft's Global Device Identifier (GDID), a server-assigned installation identifier that Windows can acquire even when the interactive user has only a local account.

The repository documents the wider GDID lifecycle. The shipped degdid.ps1 has a narrower operational objective:


On a supported Windows target, remove real server-issued GDID state from the known local stores and keep the DeviceAdd path continuously blocked.



That is a GDID completion gate. It is not a general telemetry, browser-privacy, or court-record-channel suppression claim.


Why it exists


GDID is a server-assigned 64-bit Device PUID that Windows can mint through
Microsoft's DeviceAdd infrastructure and retain across several local identity
stores. A local Windows account does not prevent that machine-level mint.

Court reporting in 2026 established that Microsoft held a GDID-to-URL/time/IP
association in one investigation. The public record does not identify the Windows
component or network channel responsible; this tool makes no claim to block that
unknown channel.


Is this for my PC?


The mutation path is designed for an unmanaged personal Windows installation with
one loaded human profile:


	Windows 10 22H2/build 19045, or Windows 11 build 22000 or newer;

	no domain, Entra, workplace, or MDM enrollment; and

	an elevated 64-bit Windows PowerShell session.



Windows 11 25H2/build 26200 is the fully lab-validated line. Other accepted builds
warn. Managed systems, ambiguous users, and multiple loaded human profiles are
refused instead of guessed at.

Status can still inspect unsupported systems. See the
usage guide for the complete eligibility rules.


Quick start


Open an elevated PowerShell window:

.\degdid.ps1 -Status
.\degdid.ps1 -Protect
.\degdid.ps1 -Status


ProtectedNoRealGdid is the only complete result. Re-run Status after major Windows,
firewall, security-product, or hosts-file changes.

To remove degdid's network controls:


Unblock allows Windows to mint a real GDID again. See the
usage and CLI reference for every command, verdict, exit code,
DryRun behavior, pre-first-online setup, and recovery details.


What Protect does


Protect:


	applies a dual-stack hosts block and checks the actual DeviceAdd path;

	refreshes firewall defense-in-depth where policy allows it;

	clears known GDID copies and device-identity rehydrate sources from the target
user, .DEFAULT, and SYSTEM; and

	waits, rechecks the network gate, and refuses success if identity state returns.



The network gate is applied before identity mutation. If a required check fails, the
script stops instead of continuing with a partial protection state.

Canonical protection uses Wipe. Decoy mode exists for research but is not considered
a clean completion state. Technical mutation details live in
countermeasures.md and
surfaces.md.


What success means


ProtectedNoRealGdid means the supported environment was readable, no real-shaped
PUID remained in the known inventory, and the DeviceAdd gate verified. It does not
mean Microsoft deleted historical records or that unrelated telemetry stopped.

Status intentionally displays full local account, profile, PUID, and g:<decimal>
values. Treat its output as private machine-identifying data.


Lab evidence and limits


The completed Windows 11 25H2/build-26200 lifecycle includes:


	prevention before first network access;

	natural mint, Protect, reboot, and repeated identity triggers;

	more than 33 hours protected on the local-account lab VM;

	Unblock, observed remint, reprotect, and clean reboot; and

	an MSA-connected field run that remained protected through sign-out/in,
sleep/resume, reboot, and 18 hours.



The evidence is bounded to the recorded machines and windows. Windows 10 and other
Windows 11 builds are accepted with warnings, not equivalent lab claims. See the
experiment index for the failures, fixes, timings,
and limitations that produced the current design.


Expected compatibility impact



	Blocking login.live.com, account.live.com, DDS, and the wlidsvc service path is expected to break or degrade MSA sign-in, Store and Xbox authentication, OneDrive MSA sign-in, Phone Link, CDP graph features, and related identity workflows.

	Core desktop access worked in the lab.

	Windows Update scan, Defender update, and historical blocked-period installs were observed, but a controlled pending cumulative update and feature update remain unvalidated.

	Domain, Entra, MDM, and multiple-loaded-profile systems are refused rather than assigned speculative compatibility claims.




Read more



	docs/usage.md — commands, verdicts, exit codes, and recovery.

	docs/countermeasures.md — exact gate, wipe scope, and residual risk.

	docs/architecture.md — GDID generation and lifecycle model.

	docs/surfaces.md — registry, credential, service, and endpoint inventory.

	docs/experiments/ — complete lab and field evidence.

	docs/open-questions.md — the short remaining research backlog.




Safety and ethics



	Use this work for research, privacy hardening, and analysis of opaque device identity.

	It is not a guide to evade lawful process or commit crimes.

	Do not commit private machine GDIDs, device tickets, unredacted Status JSON, or machine-identifying dumps. A cited public court example is source material, not a lab secret.




License


Licensed under the MIT License. The work is provided as-is, without warranty; you are responsible for changes made to your systems.





Original: https://github.com/yegors/deGDID · Discussion
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A zero-dependency, ultra-lightweight database time machine for SQLite

github.com · 20 points · Discussion


An open-source, ultra-lightweight web application and CLI daemon designed to track and instantly rewind a corrupted or modified SQLite database file back to any previous state (e.g. 3 minutes ago) during local development — just like scrubbing a video.


🇹🇷 Türkçe Dokümantasyon: Türkçe rehber için lütfen README.tr.md dosyasına bakın.






🚀 Features



	⚡ Zero Dependencies: Built with pure PHP 8+ and Vanilla JS. Requires no heavy frameworks or npm packages.

	🌐 Full i18n / Multi-Language: Translation files are completely decoupled in lang/. Switch languages dynamically from the UI (e.g., 🇹🇷 Turkish, 🇬🇧 English). Easily contribute by adding or updating lang/xx.json files.

	💾 SQLite WAL Mode Aware: Seamlessly backs up and restores .sqlite-wal and .sqlite-shm files for databases running PRAGMA journal_mode=WAL;.

	🔍 Visual Data & Table Diff Viewer: Compare row counts and table changes (+3 rows in live) between any historic snapshot and your current live database before restoring.

	📌 Snapshot Pinning & Tagging: Pin important snapshots with one click to protect them from auto-cleanup.

	📥 One-Click Snapshot Export: Download any historic database state directly as a .sqlite file.

	⌨️ Keyboard Navigation Shortcuts: Navigate through the timeline smoothly using Left Arrow (⬅️) and Right Arrow (➡️) keys.

	🔄 Automatic Instant Snapshots (Watcher Daemon): Background CLI script (watcher.php) listens for modifications in database.sqlite and automatically creates timestamped snapshots (backups/1715000000_database.sqlite).

	🧹 Automatic Cleanup: Maintains up to 50 backups, purging older unpinned snapshots to prevent disk clutter.






📁 Project Layout


time-travel/
├── index.html        # Chrono Console UI (Tailwind CSS + Vanilla JS + i18n Engine)
├── api.php           # Snapshot listing, restoration, diff, export, and i18n API
├── watcher.php       # CLI background listener daemon script (WAL & signal aware)
├── lang.php          # Multi-language (i18n) helper class
├── lang/             # JSON language files directory
│   ├── tr.json       # Turkish language file
│   └── en.json       # English language file
├── database.sqlite   # Target SQLite database file (created automatically)
├── backups/          # Timestamped backups directory (created automatically)
├── README.md         # Primary English documentation
└── README.tr.md      # Turkish documentation & guide






🌍 Translation Guide: Adding & Updating Language Files



1. Adding a New Language


Create a JSON file inside lang/ matching the ISO code (e.g., lang/es.json, lang/de.json):

{
  "code": "es",
  "name": "Español",
  "flag": "🇪🇸",
  "cli": { ... },
  "api": { ... },
  "ui":  { ... }
}



2. Updating Existing Translations


Open any file in lang/*.json and edit strings. Changes reflect immediately on the Web UI and CLI without restarting the server.




💻 Installation & Usage



1. Start the Watcher Daemon (Terminal 1)



To specify custom language or database file:

php watcher.php database.sqlite en



2. Start Local Web Server (Terminal 2)




3. Open Web Interface


Open your browser and navigate to: http://127.0.0.1:8000




🧪 How to Test



	Open the web interface.

	Click "✍️ Add Test Data (DB Write)".

	Observe terminal output from watcher.php:
[+] Created snapshot: 1715000000_database.sqlite

	Drag the timeline slider or use ⬅️ / ➡️ arrow keys.

	Click "🔍 Compare Diff" to inspect table row changes.

	Click "⚡ Restore To This State" to rewind your database!






🔒 File Permissions (Linux / Unix)






📄 License


This project is open-source under the MIT license.





Original: https://github.com/nsrht/time-travel-sqlite-debugger · Discussion
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How Golden Is Silence, Actually?

newyorker.com · 16 points · Discussion

One of the virtues of John Bunyan, the author of “The Pilgrim’s Progress,” is how little he bothered with the high and mighty. He preferred the low and ordinary, in his discourse as in the company he kept. In “Grace Abounding to the Chief of Sinners”—his spiritual autobiography, which went through many editions after first being published, in 1666—revelations tumble upon him when he is least expecting them. “I was walking to and fro in a good man’s shop, bemoaning of myself in my sad and doleful state,” he writes. We’ve all been there. Suddenly, mid-shopping, he hears the word of the Lord:
It brought light with it, and commanded a silence in my heart, of all those tumultuous thoughts, that did before use, like masterless hell-hounds, to roar and bellow, and make an hideous noise within me.

The storm is nothing, it seems, compared with the eye at its core. Often added to the end of “Grace Abounding” is Bunyan’s account of his arrest, in 1660, for preaching in public. He was torn from his wife and children (an act that he likens to “pulling the flesh from the bones”) and imprisoned. When a magistrate proposed that he hold his tongue and leave the country, warning that he would “stretch by the neck for it” if he disobeyed, Bunyan replied simply that, if released, he would carry on preaching. An illustration in an American edition of the book from 1905 bears the caption “Bunyan refuses to be silenced.” So, there you have it. Silence is the holy hush that descends upon you, amid the clatter of a sinful world, and the gag that you have to rip off if truth is to be told. How can it be both?
Puzzles of this kind are strewn throughout “Silence: A Literary History” (Oxford), a new book by Kate McLoughlin. It’s a shame that Bunyan doesn’t rate a mention in her survey, because he has much to say about not saying much; it’s also a surprise, because the book is, to say the least, accommodating. It runs to six hundred and ninety-six pages, two hundred and twenty-one of which are consumed by notes, in a typeface so tiny that your intraocular muscles may file suit against your brain. Dropping the volume on your foot would cause an agonized and very non-silent yelp.


To be fair, McLoughlin has her hands full. Silence is one of those spillover themes, like desire or faith or sickness, to which it is difficult to set a limit. So irrepressible is her hunt for evidence that she does not falter even when it leads to the bathroom door:
The Anti-Noise League, founded in 1933, led efforts literally to turn down the volume of everyday life. In 1935, the League held an exhibition at the Science Museum in South Kensington, featuring exhibits such as the ‘Silent Symphonic W.C. Suite’, a lavatory with a ‘very silent’ flush.

Where, you wonder, will the quest conceivably end? I was hoping that McLoughlin, who teaches English literature at Oxford, might round things out by attending a thrash-metal festival, or a campanology contest, or maybe a resounding royal flush, but even then she would, I suspect, be moved to explore the quivering silence that succeeds an extremity of sound. As it happens, she reserves her most elegant chapter for last, guiding us through the witty winding down of Haydn’s Symphony No. 45, the “Farewell,” in which “the score directs the musicians, section by section, to snuff out the candles on their music stands and leave the stage.”
Chronologically, “Silence: A Literary History” covers everything from the empty halls of “Beowulf” to COVID lockdowns and beyond. (There are glances even further back, too; I like to think of Harvard professors turning deep green with envy at the news that Pythagoras required his pupils to keep quiet for five years before they could presume to pipe up.) Space is found not only for “the twelfth-century Premonstratensian abbot Philip of Harveng” but also for the BBC show “Strictly Come Dancing,” which, in 2021, cut the music mid-routine, thus allowing the audience to share, however briefly, in the silence to which the dancing competitor—an actress, deaf since birth—was accustomed. The result was, for prime-time TV, something to marvel at. Pythagoras would have given it a ten out of ten.
As the book rolls on, we pass familiar monuments. McLoughlin lingers to pay her respects to Donne, Milton, Wordsworth, Coleridge, Keats—who writes of “the silence when some rhymes are coming out,” as if they were snails emerging after the rain—and a mustering of major novelists, including Samuel Richardson (whose epistolary epic “Clarissa,” not far short of a million words long, teems nonetheless with the unspoken), George Eliot, Henry James, and Thomas Hardy. The last of these keeps presenting us with couples who can’t, won’t, or feel no need to say what they mean, let alone what they mean to each other, even as they carry on conversing. “Jude the Obscure” is a case in point:
When they talked on an indifferent subject, as now, there was ever a second silent conversation passing between their emotions, so perfect was the reciprocity between them.


It is typical of Hardy that he should move from such parlor drama to the vast and exhausted quiet that followed the Armistice, at the end of the First World War. In a poem titled “And There Was a Great Calm,” from 1920, he writes of bewildered soldiers murmuring, “Strange, this! How? All firing stopped.” McLoughlin quotes those words and backs them up by reproducing a graphic of an audio recording made by the U.S. Army Signal Corps at that exact time, in 1918. Stuttering lines, on the left, jerking up and down, denote the rattle of guns; on the right, the lines are all but flat, as silence descends. (Can an official document become a work of art, by dint of what it gravely represents?) In memory of that hour and in honor of the dead, a two-minute silence is still observed across the United Kingdom at 11 A.M., on the eleventh day of the eleventh month, every year.
As customs go, a nationwide suspension of normal activity is unusual. (I was once at a British airport, trudging through security, when the two-minute silence struck; the expression on the faces of the travellers around me, as the conveyor belts shuddered to a halt, was one of international bafflement.) Only once, though, in passing, does McLoughlin refer to the two-minute silence, as if discomforted by its state-sponsored formality. On the whole, she leans toward more radical forms of reticence, born of protest or despair down the centuries. “In the 2020s, as in the 1600s and 1700s, political upheavals have a silencing effect,” she writes. Of the three components of the quiet life that she cites—“traumatised silences, Stoic silences, and happy silences”—the third tends to get muscled out, at least within this book, by the other two. Thanks to McLoughlin, we are introduced to “the silences that surround transness—hiddenness, rejection, defiance of conventional categories” and to “the terrifying silences of the climate crisis.” And don’t forget the kind of silence that “fosters careful attentiveness to other non-human life-forms.” In other words, if you shout at your dog, you’re barking up the wrong tree.
There is something in “Silence: A Literary History” to suit all tastes. Whatever flavor you fancy, take a lick. “Here are embarrassing silences, controlling silences, silences that provoke outrage and sympathy, silences that shift and slip away,” McLoughlin writes. The temptation to sniff the pages for a vanilla silence or a strawberry silence is almost overwhelming. On a single page, silences are described as “variously breath-taking, poignant, consternating, hilarious and self-evidently true,” and then, a few lines on, as “saddening, breath-taking, soothing, demanding, difficult to understand and awe-inspiring.” That’s a lot of breath to take.
In terms of latitude, much of what McLoughlin chooses to investigate is silence-adjacent, as it were, rather than the genuine article. The craving for solitude and serenity, say, may be intense, but it doesn’t logically imply the shutting of one’s trap. Not all retreats are monastic, and seclusion can easily nourish a hothouse of gossip. Also, gratifying though it is that the book should avert its gaze from the literary A-list in favor of lesser-known figures, there is a discernible sleight of hand, or a hefty wrench, as they are levered into place. The most entertaining of these is undoubtedly Margaret Cavendish, the Duchess of Newcastle, who died in 1673, at the age of fifty, leaving more than twenty volumes of poems, plays, and essays. It’s true that she called herself “a Monster for Silence,” and that she wrote a play titled “The Lady Contemplation” (1662), but she was, in the flesh, the quintessence of volubility—one of those people who, by her own account, gabble “so Much, and Fast, as none can Understand what they Say, or would Say, Indeed, so Fast, as they make neither Stop, nor Distinction.” Hark to the gulping of those commas. “Cavendish had chutzpah,” McLoughlin declares, and it’s hard to disagree, but let’s be frank: one thing the Duchess did not possess was a talent for keeping mum.
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