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LAPD lets contract with surveillance giant Flock expire

techcrunch.com · 383 points · Discussion


The Los Angeles Police Department (LAPD) is reportedly ending its deal with Flock Safety, a surveillance company that helps law enforcement track vehicles using thousands of its license plate cameras placed across the United States.


A senior LAPD official told news outlets, first reported by ABC7 and the Los Angeles Times, that the police department would allow its three-year contract with Flock to expire when it ends on Saturday. The department cited “serious concerns” around civil liberties and privacy. Flock’s cameras are operated by the Atlanta, Georgia-based company and not the LAPD.








“This contract is not being renewed because of serious concerns around civil liberties and civil rights issues, particularly around privacy and the data that is being collected from these cameras,” LAPD’s chief information officer Dean Gialamas was quoted as saying. “The LAPD had to make a difficult decision, in this case discontinuing using Flock services until we can get those data, privacy, security and sharing concerns ironed out through a contractual relationship.”


A spokesperson for the LAPD did not respond to a request for comment from TechCrunch over the weekend, and it’s unclear if Flock’s cameras will continue recording in absence of an active contract. According to ABC7, the police department is seeking new language in its contract addressing privacy and data storage concerns.


As the third-largest police department in the U.S., the LAPD is one of Flock’s largest government customers to date. Several major U.S. cities have also stopped working with Flock, including Mountain View, California and South Portland, Maine, citing privacy worries and concerns that federal immigration officials used the cameras to track people in violation of their local laws governing their sanctuary city policies.


The contract expiry caught the surveillance company by “surprise,” said Flock spokesperson Holly Beilin in an email to TechCrunch. Flock said it was confident that the company could “clear up the current misconceptions” that led to the contract’s end. Flock would not say which specific misconceptions it was referring to.


Flock has a network of at least 80,000 cameras around the U.S. that scan license plates and allow police and federal agencies to track vehicles. 


The company has faced heavy backlash from local communities that have approved and then reneged on their deals with Flock over concerns with privacy and surveillance. Some locals have taken matters into their own hands by dismantling Flock cameras and covering them with trash bags, even as some communities found that Flock reinstalled cameras without permission from local authorities.


Researchers have identified an uptick in documented cases of motorists being pulled over, detained, and held at gunpoint by police, or jailed, due to false positives and errors with license plate readers. Last week, a journalist with car reviews and news website The Drive detailed how he was tracked for days and later boxed-in by police after a Flock camera mistakenly flagged the license plate of the on-loan review unit he was driving as stolen.


Flock has also faced scrutiny following several security lapses that have exposed cameras and data, which in one case allowed independent news outlet 404 Media to watch themselves live on publicly exposed Flock cameras. Lawmakers have also urged federal consumer authorities to investigate Flock for failing to implement measures that would prevent hackers and spies from gaining access to its security cameras, warning that many of the police user logins are not protected with multi-factor authentication.








404 Media also reported that the U.S. Drug Enforcement Administration used a local police officer’s password without their knowledge to search for a suspect accused of an immigration violation.


Do you know about security or privacy issues with Flock Safety, or issues with Flock cameras in your community? We would love to hear from you. From a non-work device, you can securely contact Zack Whittaker on the Signal messaging app with the username zackwhittaker.1337.


When you purchase through links in our articles, we may earn a small commission. This doesn’t affect our editorial independence.

	
	
	
	

	

		Zack Whittaker is the security editor at TechCrunch. He also authors the weekly cybersecurity newsletter, this week in security. 


He can be reached via encrypted message at zackwhittaker.1337 on Signal. You can also contact him by email, or to verify outreach, at zack.whittaker@techcrunch.com. 
	



	
	
		View Bio 
	

	




Original: https://techcrunch.com/2026/07/13/lapd-lets-contract-with-surveillance-giant-flock-expire-citing-serious-concerns-over-civil-liberties-and-privacy/ · Discussion



02

GhostLock, a stack-UAF that has existed in all Linux distributions for 15 years

nebusec.ai · 383 points · Discussion

UAF = Use After Free (https://en.wikipedia.org/wiki/Dangling_pointer)

Original: https://nebusec.ai/research/ionstack-part-2/ · Discussion
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Apple's new SpeechAnalyzer API, benchmarked against Whisper and its predecessor

get-inscribe.com · 339 points · Discussion



The result, up front

Apple's new SpeechAnalyzer is the most accurate on-device speech engine we tested. It beat every Whisper model we ship, including Whisper Small, on both the clean and the noisy half of LibriSpeech, while running roughly three times faster than Small. And the API it replaces, SFSpeechRecognizer, came last on clean speech: behind even Whisper Tiny, a 40MB model.



	Engine	test-clean WER	test-other WER	Model size


	Apple SpeechAnalyzer (iOS/macOS 26)	2.12%	4.56%	system

	Whisper Small (WhisperKit CoreML)	3.74%	7.95%	~460MB

	Whisper Base	5.42%	12.51%	~140MB

	Whisper Tiny	7.88%	17.04%	~40MB

	Apple SFSpeechRecognizer (legacy)	9.02%	16.25%	system




Lower is better: WER is word error rate, the percentage of words an engine substitutes, drops, or invents. LibriSpeech test-clean is 2,620 utterances of clean read speech; test-other is 2,939 harder, noisier utterances. Every engine ran fully on-device on an Apple M2 Pro (32GB, macOS 26.5.1).



  Apple SpeechAnalyzer2.12%

  Whisper Small3.74%

  Whisper Base5.42%

  Whisper Tiny7.88%

  SFSpeechRecognizer (legacy)9.02%




Why we ran this

With iOS 26 and macOS 26, Apple replaced SFSpeechRecognizer with a new API, SpeechAnalyzer and SpeechTranscriber. It published no accuracy figures for either one. So every developer deciding whether to migrate, and everyone comparing Apple's built-in recognition against Whisper, has been guessing.

We ship both Apple engines and three Whisper models side by side in Inscribe, a private on-device AI workspace, which puts us in an unusual position: we can run all five through identical production code paths on the same machine and the same audio. So we did.


Should you migrate off SFSpeechRecognizer?

Yes. This is the clearest result in the data. The new API cuts word error rate by 3.5 to 4x on the same audio: from 9.02% to 2.12% on clean speech, and from 16.25% to 4.56% on noisy speech. There is no accuracy trade-off to weigh; the new API wins everywhere we measured, and it produces punctuated, cased text where the legacy engine's output is rougher.

Put differently: an hour-long meeting transcribed with the legacy API contains roughly four times as many wrong words as the same meeting through SpeechAnalyzer. If your app still uses SFSpeechRecognizer for anything longer than a voice command, the migration is worth it on accuracy alone.


SpeechAnalyzer vs Whisper

The more surprising result: Apple's new engine also beat Whisper Small, the largest model we ship, by a comfortable margin on both splits, at roughly a third of Whisper Small's compute time per second of audio. For English, on Apple hardware, the built-in engine is now the strongest on-device option we can measure.

Whisper keeps two real advantages. It covers far more languages (SpeechTranscriber supports around 30 locales), and it runs anywhere, not just on Apple platforms with OS 26. But for English transcription on a current iPhone or Mac, the days of Whisper being the automatic accuracy pick are over.

We changed our own product on this result: Inscribe's Auto engine now prefers SpeechAnalyzer for the languages it supports, and Whisper for everything else. Shipping a benchmark and ignoring it in your own defaults would be a strange kind of honesty.


Speed

All five engines ran comfortably faster than real time: between roughly 12x and 40x on the M2 Pro, meaning an hour of audio transcribes in about 1.5 to 5 minutes on-device. SpeechAnalyzer was about 3x faster than Whisper Small per second of audio while beating it on accuracy. We are deliberately not printing a precise per-engine timing table yet: the accuracy runs shared the machine with a development workload, which does not affect WER but does add noise to timing. We will update this page with timings from a dedicated idle run.


Methodology, and why you can check it

A benchmark from a company that sells one of the engines should be treated with suspicion. Ours has two properties designed for that suspicion.

The Whisper column is reproducible against OpenAI's own numbers

We used LibriSpeech precisely because OpenAI published Whisper's WER on it. If our harness measured Whisper correctly, our numbers should land on theirs. They do, on all six measurements:


	Engine / split	Ours	OpenAI published	Delta


	Whisper Tiny, test-clean	7.88%	7.6%	+0.28

	Whisper Base, test-clean	5.42%	5.0%	+0.42

	Whisper Small, test-clean	3.74%	3.4%	+0.34

	Whisper Tiny, test-other	17.04%	16.9%	+0.14

	Whisper Base, test-other	12.51%	12.4%	+0.11

	Whisper Small, test-other	7.95%	7.6%	+0.35




The small, consistent positive offset (a slightly stricter text normalizer plus CoreML quantization) is what honest reproduction looks like; random error would scatter in both directions. Since the same corpus, normalizer, and scorer produced the Apple columns, the numbers nobody else can check inherit the validation from the numbers anyone can.

The raw transcripts are public

Every per-utterance hypothesis for both Apple engines is downloadable below, next to the reference text and per-utterance WER. Disagree with our normalization? Rescore it yourself.


	summary.json - all ten measurements, machine-readable (3KB)

	raw-transcripts-apple.json.gz - SpeechAnalyzer, all 5,559 utterances (620KB)

	raw-transcripts-legacy.json.gz - SFSpeechRecognizer, all 5,559 utterances (620KB)



Details that decide whether a WER number means anything


	Same production code paths. Each engine ran through the exact code Inscribe users get, not a lab harness with different buffering or settings.

	Text normalization. LibriSpeech references are uppercase, unpunctuated, with numbers spelled out; modern engines emit punctuation and digits. Both sides pass through the same normalizer (casing, punctuation, digits-to-words, contractions), mirroring OpenAI's English normalizer. Score raw text and you punish engines for formatting nicely rather than for mishearing.

	Corpus WER, not averaged WER. Total errors divided by total reference words, so short utterances are not over-weighted.

	Fully on-device, verified. SFSpeechRecognizer sends audio to Apple's servers by default. We forced on-device recognition and made the harness refuse to run rather than silently fall back to the cloud, both because a cloud result would invalidate the comparison and because we were not going to upload 5,559 utterances from a privacy product.

	Failures counted, not hidden. An engine returning nothing scores 100% WER for that utterance. It happened once in 27,795 transcriptions (legacy, test-other).




What building this taught us about our own app

The benchmark found a shipping bug in Inscribe. Our Apple-engine file import fed audio to SpeechAnalyzer and closed the input stream, but never called finalizeAndFinishThroughEndOfInput(). Without that call the analyzer never delivers its final results, and the import hangs forever. It had gone unnoticed because our Auto setting preferred Whisper. The fix shipped the same day, and it is part of why we publish the harness details: measuring your own product carefully has a way of finding the things you were not looking for.


Limitations


	English only. LibriSpeech is English read speech. These numbers say nothing about the 100+ languages Whisper supports that SpeechTranscriber does not.

	Read audiobook speech, not meetings. LibriSpeech is the standard, comparable corpus, which is why we started with it. Accented, far-field, and multi-speaker meeting audio is the obvious follow-up.

	One machine. M2 Pro, macOS 26.5.1. Accuracy should transfer across Apple Silicon; speed will vary by chip.

	Whisper via WhisperKit CoreML. Quantized on-device conversions, the same builds Inscribe ships. Reference GPU implementations may differ slightly, which the validation table quantifies.




What this means if you just want good transcription

If you are on a current iPhone or Mac, the best on-device transcription engine for English is already in the operating system, and the private option is no longer the compromise option. Inscribe uses exactly the engines measured here: SpeechAnalyzer where it supports your language, Whisper where it does not, all fully on-device, nothing uploaded. The benchmark is not separate from the product; it is how we decide what the product does.


                Related reading

                
                    	Apple Intelligence transcription

                    	Best offline transcription apps

                    	Private transcription apps

                

            



Original: https://get-inscribe.com/blog/apple-speech-api-benchmark.html · Discussion
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A voxel Tokyo in real Japan time – ride the Yamanote line and study Japanese

jivx.com · 306 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://jivx.com/densha · Discussion
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Ask HN: What Are You Working On? (July 2026)

237 points · Discussion

What are you working on?  Any new ideas that you're thinking about?

Original: https://news.ycombinator.com/item?id=48884984
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Climate.gov was destroyed. Open data saved it

werd.io · 178 points · Discussion



    

        

                Democracy
            
                "After losing their jobs at NOAA, Rebecca Lindsey, her sister and another colleague teamed up to rebuild a pivotal resource the Trump administration took offline."

            

            

            
        

        
            Link: Trump dismantled a federal climate website. These women rebuilt it., by Jenae Barnes at The 19th
This shouldn’t have been necessary, but is still wonderful to see. Climate.gov had been the go-to resource for climate data, but it went offline when the Trump Administration radically cut NOAA’s funding. At that point:
“[Rebecca] Lindsey joined forces with former NOAA employees Anna Eshelman, and Mary Lindsey, her older sister, to become the core team behind the deactivated site’s successor, Climate.us, preserving over 15 years of key climate data and resources. The trove features key maps, educational materials and climate indicator reports, including the now-deleted Fifth National Climate Assessment, the government’s most comprehensive analysis of climate change that was at risk of being lost to the public.”
This is possible because US government data is public domain by law. Had it not been available under a permissive license, the administration’s act of vandalism would have meant the data was gone for good. But because it was, the datasets can find a new home.
It’s a joy to use. Check out the climate dashboard, which tracks numbers like the total area of the Arctic Ocean that was at least 15% ice-covered each September. It also hosts a set of resources for teaching climate and energy. The dataset gallery includes crucial information like the NOAA’s archive of oral histories from people whose lives were affected by climate change.
But it’s also precarious. The whole thing relies on donations to keep it afloat, which is really what tax dollars are for. Still, for the moment it’s wonderful to see people pick up the slack when government is no longer doing its job. In the absence of government support, archives like this are works of journalism in themselves: ways to help us make stronger decisions. They deserve stronger support, and ultimately, we all deserve the restoration of such important government infrastructure.

        

    

        





Original: https://werd.io/climate-gov-was-destroyed-open-data-saved-it/ · Discussion
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The art and engineering of Sega CD Silpheed

fabiensanglard.net · 171 points · Discussion



    


June 1, 2026

The art and engineering of Sega CD Silpheed


 


The 90's was a decade of considerable improvement in the world of video-game consoles[bookmark: back_1][1]. Each new model brought advanced processing power and better graphics without compromise.




The mid-90s emergence of CD-ROM drives however was an oddity. While the 640 MiB storage was 320x a cartridge capacity[bookmark: back_2][2], the access time (800ms[bookmark: back_3][3]) and bandwidth (single-speed 150 KiB/s) were an eye-watering 4,000,000x and 35x slower.




The Mega-CD was Sega's idea to bring CD-ROM to its Genesis console. Nearly 200[bookmark: back_4][4] titles were produced for the platform. A few great games like Sonic CD, Snatcher, Final Fight CD, and RPGs came out. But an endless series of titles relying heavily on Full Motion Video (FMV) gave Sega's add-on an infamous reputation (Night Trap, Prize Fighter, Slam City, Corpse Killer, Supreme Warrior, WireHead, and A/X-101).


And then, there is Silpheed. Armed with exquisite artistic taste and an engine capable of jaw-dropping animation, it made the press go wild[bookmark: back_5][5][bookmark: back_6][6]. Players pondered what was real-time 3D and what was pre-calculated[bookmark: back_7][7]. It received praises which, to this day, persist[bookmark: back_8][8][bookmark: back_9][9].










For those still unimpressed, keep in mind these near-fullscreen cutscenes run on a 12.5MHz m68k  CPU, use 16 colors, and consume 150 KiB/s. With 16-bit 16kHz music, the 15fps video stream was left with a mere 8 KiB per frame.


I spent the past two weeks reverse engineering the FMV format in my spare time. That was a departure from how I normally work since I did not write a single line of code. I will likely write something about my A.I framework (and opensource it) next month. But I can already tell this is an overall pleasant way to work.


The following is what I came up with. And if you want to see all of the cutscenes and gameplay background videos to get accustomed to the topic, here is a storyboard I created with the tools I designed (I can't really say I "wrote" them).



Sega-CD internals 101

Before we dive into the optimizations and tricks that made Silpheed video format so efficient, we need to learn about how a Sega Genesis and a Mega-CD work together.



        GENESIS               │                      MEGA-CD                   
                              │                                                
┌──────────────────────┐      │               ┌───────────┐        ┌──────────┐
│ MC68000 7.67 MHz     │      │               │  WORD RAM │        │  MC68000 │
│                      │  ┌───┴──────┐        │   256 KB  │        │          │
│ 64 KB RAM            ◄──┤Expansion ├────────►───────────┤        │ 12.5 MHz │
│                      │  │   Port   │        │PROGRAM RAM│        │          │
│ 8 KB Audio RAM (Z80) │  └───┬──────┘        │  512 KB   │        │          │
└──────────┬───────────┘      │               └─────┬─────┘        └─────┬────┘
           │                  │                     └──────────────┬─────┘     
     ┌─────┴──────────┐       │                                    │           
     │                │       │                 ┌───────┐     ┌────┴────┐      
┌────▼──────┐   ┌─────▼─────┐ │                 │ Ricoh │     │  ASIC   │      
│ VDP       │   │   Z-80    │ │                 │  PCM  ├─────┤  GFX    │      
│ ┌───────┐ │   │   YM2612  │ │                 └───┬───┘     └────┬────┘      
│ │64KVRM │ │   │  SN76489  │ │                     │              │           
│ └───────┘ │   │           │ │                     │              │           
└─────┬─────┘   └──────┬────┘ │                     │              │           
      │                │      │                     │      ┌───────┴──────┐    
      │                │   ┌──┴──────┐         ┌────▼────┐ │    CD-ROM    │    
      │                └───┤RCA Cable├─────────►  MIXER  ◄─┤     DRIVE    │    
      │                    └──┬──────┘         └────┬────┘ └──────────────┘    
      │                       │                     │                          
 ┌────▼────┐                  │                     │                          
 │   TV    ◄──────────────────┼─────────────────────┘                          
 └─────────┘                  │                                                 

                                                    

Adding a Mega-CD turns the machine into two systems running in parallel. The Mega-CD side has PCM and CD playback, connected directly to the mixer[bookmark: back_10][10]. There is an ASIC with graphics acceleration (rot/scal/misc) to rival games like Mario Kart. The two systems communicate via shared memory (the expansion port) and analogic audio mixing.


Understanding how this thing works made me respect Mega-CD developers even more than before. This looks like a nightmare to deal with, especially synchronization.


The architecture of Silpheed

 
A Mega-CD system still renders to the TV with three layers. Two of them are made of tiles and called backgrounds (A and B) while one is the foreground containing sprites.

The Sub-CPU m68k writes the tiles and tilemap for background B. Meanwhile the main CPU takes care of "drawing" background A containing the HUD and the foreground sprite layer.

The Sub-CPU uses a double-buffer system where it renders to the Word RAM in L1 mode. While one buffer is fed to the VDP by the main CPU, it renders the next frame into the other buffer.


On the audio side, non-interactive cutscenes rely only on the Ricoh from the Mega-CD to generate PCM quality music. During interactive sequences, the Ricoh is sporadically used for PCM audio samples while the music is done via the YM2612.






The original Genesis (Model 1) audio path is incredibly convoluted. The output of the Genesis, its front jack port, must physically be connected to the RCA input in the back of the Sega-CD via a "mixing cable". The Sega-CD then mixes the line-in signal with its own CD-DA + PCM signal. The result is sent direclty to the TV via another RCA cable!





Good design decisions

Most FMV games looked bad because developers followed a top-down approach trying to cram a real movie into a tiny CD-ROM using a weak CPU. To do so, they had to use a minuscule window, compression artifacts, and dithering that made you cry.



For Silpheed, Game Arts took the opposite approach. They started from the bottom, engineering upward from the constraints of the system. They made excellent trade-off decisions with flat shaded polygons, 16 colors total, no gouraud, and minimal dithering.



This approach would have never succeeded without the talented artists of Game Arts who were able to go the distance with these choices (especially the limited number of colors).



PC-CDROM games were a different story. Thanks to better CPUs (DX4-100) they were able to use much better codecs. Some well-funded games, like Command & Conquer, Crusader: No Remorse, or Wing Commander III (4 CDs!) used FMV to tremendously improve the storytelling.




The bandwidth problem


At its core the problem of FMV is a problem of bandwidth. Data needs to be extracted from the CD-ROM, decompressed by a processor into an image, and that image must be fed to the video screen to find its way to the TV. The Mega-CD is ill-equipped in all three stages. 



The tilemap problem


At first sight, there is another problem. Without a framebuffer, rendering must follow a cumbersome process where 768 tiles of dimensions 8x8 are drawn into. The tiles are then laid out on the screen, 32x28 via a tilemap (traditionally called "nametable" in Genesis parlance). The result forms a 256x224 image.



Three easy ways to reduce bandwidth



The easiest way to reduce bandwidth is to reduce the size of the video. Silpheed also uses this trick but just a little bit with the top and bottom tile line set to black (that is 16 lines total). It almost looks like an artistic choice since it results in a cinematic aspect ratio!




The second way to reduce bandwidth is to reduce the framerate. Silpheed uses mostly 15fps with some complex scenes going as low as 7.5fps.




Finally, the third way to reduce bandwidth is compression. For this, cutscenes and background video are handled differently.




Video Compression


Silpheed does not use delta-compression. Every frame in a video is self-sufficient. Every single frame contains all the tiles it needs and the tilemap to place the tiles on the screen.


Written like that it looks like there is no compression at all. But that is where the cumbersome tilemap system becomes a tremendous source of optimizations. Let's take the example of frame 44 in the "Game starts" cutscene.





If we add an 8x8 pixel grid, we can see the image has interesting properties. For example, a lot of tiles are the same plain color.




Silpheed's video format extensively exploits this. The encoder only issues one of each of the 15 plain color tiles in a frame and then references it over and over again in the tilemap. For this frame, out of 896 tiles, 456 reference the same 15 single color tiles. That is a bandwidth reduction of 50% right there.



On the right, we have all the leftover tiles made of more than one color. For these as well, Silpheed has a trick up its sleeves.




Leveraging Mega-CD ASIC for decompression


With 456 tiles taken care of, 440 remain (see the image below). Some of these tiles also have an interesting property. They are made of only two colors.
 



The Mega-CD ASIC features advanced graphics capabilities. The most famous ones are rotation and scaling (to be able to rival games like Mario Kart on Super Nintendo). A much less notorious feature is named "Font bit"[bookmark: back_11][11]. As its name indicates, the intent was to allow fast 2-color kanji/text rendition. With three bytes, the font registers generate 16 nibbles (8 bytes) which is two full rows of an 8x8 tile. Here is how it works.



	Write two 4-bit palette indices to the source color register ($FF804D).
  
    	Color A = pixels generated when a bit is 0
    
	Color B = pixels generated when a bit is 1




	Write a 16-bit bitmap pattern to $FF804E.
    
    	Each bit represents one pixel.
    
	The 16 bits are interpreted as two rows of 8 pixels.
    
	A 0 bit selects Color A.
    
	A 1 bit selects Color B.
  



	The ASIC expands the 1-bit pattern into 4-bit pixel data.

	Read the generated tile data back from $FF8050-$FF8056.




With three bytes, the font registers generate 16 nibbles (8 bytes). That is 37% bandwidth saved on the 50% remaining from the first optimization. Not to mention the CPU time saved not having to mask bits to write nibbles.




Above, on the left, are 234 tiles, made of two colors. These were generated via the ASIC "font registers". On the right is what remains, 206 raw tiles that are actually stored as 8x8 "raw" nibbles in the frame.



Tilemap compression


Each frame has a tilemap and this also is compressed. Normally the 768 tile locations would have taken 768x 10bit = 960 bytes. The compression scheme leverages another property of the image, namely that tile indices in the tilemap increase linearly (as shown in the 8x2 tilemap below).



0 1 2 3 4 5 6 7
8 9 A B C D E F



The tilemap is stored as a 768-bit bitmap (96 bytes) where 0 means "auto-increment" and 1 means read an immediate value. In practice, the trick reduced the space requirement by nearly 30% (96 + 556-byte payload = 652 bytes).



Fractal level

If you refer to the storyboard, you will see that two levels (Stage 1 and Stage 10) include complex textures (which in interviews were called "fractals" by developers). These sequences were very hard to compress. So much so that all tiles use raw format without any trick. The only way to make it work was to drop the framerate to 7.5fps.



Palette trick

If you take a look at the actual gameplay you will have noticed that the laser and explosions do not use a plain color. They are in fact multi-colored. This effect is achieved by reserving four colors at the end of the palette and shifting them each frame via the main m68k.


 This also means artists had to design gameplay sequences using only twelve colors (cutscenes used the full 16 colors since there was no laser effect in them)!
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Show HN: DOM-docx – HTML to native, editable Word docs (MIT)

github.com · 120 points · Discussion


Convert semantic HTML fragments to native, editable Word documents (OOXML): paragraphs, runs, lists, tables, images. Not screenshots or layout hacks.

Live demo: dom-docx.com. Try the converter, browse showcases, read the learn guide.

Built with a visual regression loop: render HTML in Chromium, convert to docx, rasterize via LibreOffice, score layout + structural fidelity against a human-validated metric, iterate. Latest scores: TEST-SCORES.md · methodology: SCORING.md.


Install



Requires Node.js ≥ 20. No browser or Playwright is needed for the default inline path.


When is Playwright needed?





	Entry
	styleSource: "inline"
	styleSource: "computed"
	rasterizeInPlace





	Node (dom-docx)
	Pure JS, no browser
	Playwright + Chromium
	Playwright + Chromium (same headless page)



	Browser (dom-docx/browser)
	Pure JS, no live DOM
	Live page: native getComputedStyle
	Live page: canvas/SVG → PNG <img> in the tab





On Node, playwright is an optional peer dependency. npm install dom-docx pulls only docx, cheerio and fflate, nothing heavy. It is loaded lazily when you pass styleSource: "computed" or rasterizeInPlace. To use those paths, install Playwright and Chromium yourself, once:

npm install playwright
npx playwright install chromium


Playwright is also used by the dev test harness (not required to use the library). Contributors: npm run setup after clone.

LibreOffice is not needed to convert. It is only used for the visual test harness.


CLI


Convert a file without writing any code:

npx dom-docx input.html -o output.docx
npx dom-docx input.html                      # writes input.docx next to it
cat fragment.html | npx dom-docx - -o -      # stdin → binary stdout (pipelines)
npx dom-docx input.html -s computed          # stylesheet/class HTML (needs playwright installed)
npm install -g dom-docx                      # optional: install globally, then run "dom-docx" without npx


Input is a body HTML fragment, same as the API. --help for all options.


Quick start



Browser



Building and Shipping Mac and iOS Apps Without Ever Opening Xcode
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Building and Shipping Mac and iOS Apps Without Ever Opening Xcode

scottwillsey.com · 110 points · Discussion

Lately, I’ve heard several Apple related podcasters talk about how bad Xcode is, and how Apple needs to make vibe-coding Mac and iOS apps better by making Xcode less inscrutable. They’re not wrong, but also I don’t understand why they’re even opening Xcode in the first place. With a little bit of pre-work, you can vibe code Mac and iOS apps to your heart’s content without looking at Xcode anymore.

And if you’re ever in doubt about how to make any of the following work, point Claude Code or your LLM coding tool of choice to this blog post, and let it figure it out. That’s literally its job, figuring out things you don’t want to have to.

TL;DR


	Xcode.app must be installed, but it never has to be open. xcodebuild, notarytool, stapler, and devicectl all live inside Xcode and run fine from a shell.

	A few one-time steps do need the GUI (or an interactive terminal): sign into your Apple ID, create a Developer ID certificate, store a notarization password. After that, builds and deploys are fully headless.

	The Mac app ships via one script — scripts/release.sh — which you write once. It runs the whole chain: archive → Developer ID sign → notarize → staple → install to /Applications.

	Signing is certificate-and-keychain based. The signing key lives in the login keychain; xcodebuild finds it automatically. No secrets in the repo.



The one-time setup is the only part with any friction, so let’s get it out of the way first.

Install Xcode

You do have to have Xcode installed, there’s no getting around that, because build depends on tools that live inside Xcode.app.

Once Xcode is installed, make sure it’s the selected command line toolchain, and not /Library/Developer/CommandLineTools. If the output of the check is /Applications/Xcode.app/Contents/Developer, you’re in good shape:

❯ xcode-select -p

/Applications/Xcode.app/Contents/Developer




If it DOES return the path for the standalone CommandLineTools instead, point it to Xcode intead.

sudo xcode-select -s /Applications/Xcode.app/Contents/Developer




NOTE: The name “Command Line Tools” can be confusing.

This is because there’s a standalone Command Line Tools package, available with xcode-select --install, which is the /Library/Developer/CommandLineTools version. This contains clang and git, but not the iOS SDK, notarytool, devicectl, and other items needed for full app development.

The complete toolchain is inside Xcode.app, at /Applications/Xcode.app/Developer, and it has everything you need. If you have Xcode installed, you don’t need the standalone Command Line Tools.

Install XcodeGen

Xcode and its command line tools aren’t enough to generate and manage Xcode projects automatically. For that, you’re going to need XcodeGen. You can download it from Github or install it using homebrew:


Long story short, Xcode projects are actually folders that macOS makes appear as files, and they contain everything about your project needed to create and compile your app. Xcode constantly modifies the files and file references constantly, and it creates issues for git repositories.

Xcodegen creates a project.yml (YAML) file with all your project settings, and then on every build, it recreates the entire .xcodeproj folder using that project.yml file. Only the YAML file has to be committed to git, and the whole .xcodeproj can be ignored from git’s perspective.

Configure Xcode, Once

You do need to setup Xcode initially in order to never have to look at it again.

Xcode License and Additional Components

First, either accept its license and install its additional components, or do it through the command line:

sudo xcodebuild -license accept

sudo xcodebuild -runFirstLaunch




Setup Your Apple Developer Account in Xcode

Next, open Xcode, click on Settings → Accounts and click on + to add your account.

NOTE: You have to have a paid Apple Developer account in order to distribute and notarize your apps.

And you will want them notarized in order to install them on you Mac and iOS devices and not have the OSes decided they’re malware and delete them.

Create a Developer ID Application Certificate

Once that’s done, create a Developer ID Application certificate (Settings → Accounts → your Apple ID → Manage Certificates… → + → Developer ID Application), which creates a cert for signing the shipped .app bundle.

Please note that a Developer ID Application certificate and your Apple Development certificate are two separate things.

The Apple Development identity is for building and running on your own devices — pushing to your iPhone, local debugging. The Developer ID Application identity is for the notarized .app that survives Gatekeeper and runs on someone else’s Mac. The release script wants that second one.

Creating the certificate in Xcode installs both the certificate and its private key into your login keychain. That private key is what actually does the signing, and it cannot be re-downloaded — so don’t delete it, and back up your keychain.

When in doubt, ask your LLM of choice about them and have it help you get set up. It’s the one that’s going to be using Xcode for you anyway.

And finally,

Store a Notarization Credential – Once, in Terminal

Notarization uploads your signed app to Apple for a malware scan. notarytool authenticates using a stored keychain profile that you create once, interactively — it prompts for an app-specific password, and there’s no way around the prompt:

xcrun notarytool store-credentials App-Name \

  --apple-id "[email protected]" --team-id YOUR-TEAM-ID


# paste an app-specific password when prompted




A few things worth knowing here:


	Name the profile after the app. Don’t borrow another app’s profile — it’ll work on your machine and then silently break on someone else’s.

	The app-specific password is not your Apple ID password. Generate one at appleid.apple.com → Sign-In & Security → App-Specific Passwords.

	These passwords go stale silently whenever you change your Apple ID password. A 401 invalid credentials out of notarization almost always means “go make a fresh app-specific password,” not “your setup is broken.”



Confirm it’s stored:

xcrun notarytool history --keychain-profile App-Name




Side topic here, I store my app-specific passwords in a 1Password vault that Claude Code has access to. That way whenever I’m creating a new app, I can tell IT to create the notarization credential for me, and it knows to check its 1Password vault for the password. The whole point of using the LLM in the first place is to avoid doing things manually that you don’t want to do.

Setup a Local.xconfig File and Add It to .gitignore

Real signing needs your team ID and bundle prefix, and I put those in a Local.xconfig file:

cp Local.xcconfig.example Local.xcconfig

# then edit Local.xcconfig to set:

#   BUNDLE_PREFIX     = your.real.prefix

#   DEVELOPMENT_TEAM  = YOUR-TEAM-ID




Again, if in doubt, ask Claude Code or your LLM of choice to create this for you.


Create the Deploy Script

Deployment on my apps is handled via a script called release.sh that lives in a scripts folder inside the repo. Without it, I don’t have an automated build pipeline.

I had Claude Code create mine: I told Claude, more or less: I want to archive, Developer ID-sign, notarize, staple, and install this app to /Applications without ever opening Xcode. Write me a script that does the whole chain and fails loudly if any step breaks.

It didn’t need me to explain the pipeline, because the pipeline isn’t a secret — archive with xcodebuild, export with -exportArchive and an ExportOptions.plist, submit with notarytool --wait, attach the ticket with stapler, check with spctl. That’s the documented, conventional way to ship a Developer ID Mac app, and the model knows it. What it needed from me was the project-specific stuff: the scheme name, the team ID, what to call the notary profile, where to install the result.

Then it wrote a first draft, we ran it, it broke, and we fixed it. That loop is not a failure mode, it’s just the process. I always look at AI workflows as works in progress, but it doesn’t take long before you can stop tweaking things and just start working.

This is the actual script from one of my app repos:

#!/usr/bin/env bash

# scripts/release.sh — produce a Developer ID-signed, notarized MY-APP-NAME.app and

# install it to /Applications.

#

# Requires (one-time): Xcode signed into your Apple ID, the paid Developer

# Program, and a notarytool credential profile. Defaults to the "MY-APP-NAME"

# profile; override with MY-APP-NAME_NOTARY_PROFILE=<name>.

#

# Usage: ./scripts/release.sh

set -euo pipefail

PROJECT="MY-APP-NAME.xcodeproj"

SCHEME="MY-APP-NAME-macOS"

APP_NAME="MY-APP-NAME"

TEAM_ID="YOURTEAMID"

NOTARY_PROFILE="${MY-APP-NAME_NOTARY_PROFILE:-MY-APP-NAME}"

BUILD_DIR="build"

ARCHIVE_PATH="$BUILD_DIR/$APP_NAME.xcarchive"

EXPORT_PATH="$BUILD_DIR/Export"

APP_PATH="$EXPORT_PATH/$APP_NAME.app"

INSTALL_DIR="/Applications"

LSREGISTER="/System/Library/Frameworks/CoreServices.framework/Versions/A/Frameworks/LaunchServices.framework/Versions/A/Support/lsregister"

cd "$(dirname "$0")/.."

step() { printf "\n\033[1;36m▸ %s\033[0m\n" "$*"; }

fail() { printf "\n\033[1;31m✗ %s\033[0m\n" "$*" >&2; exit 1; }

step "Pre-flight"

command -v xcodegen >/dev/null || fail "xcodegen not installed (brew install xcodegen)."

if ! xcrun notarytool history --keychain-profile "$NOTARY_PROFILE" >/dev/null 2>&1; then

  fail "notarytool profile '$NOTARY_PROFILE' missing. Create it with xcrun notarytool store-credentials."

fi

step "Regenerating project"

xcodegen generate

rm -rf "$BUILD_DIR"; mkdir -p "$BUILD_DIR"

step "Archiving (Release)"

xcodebuild -project "$PROJECT" -scheme "$SCHEME" -configuration Release \

  -derivedDataPath "$BUILD_DIR/derived" -archivePath "$ARCHIVE_PATH" \

  -allowProvisioningUpdates archive

step "Exporting Developer ID-signed app"

cat > "$BUILD_DIR/ExportOptions.plist" <<EOF

<?xml version="1.0" encoding="UTF-8"?>

<!DOCTYPE plist PUBLIC "-//Apple//DTD PLIST 1.0//EN" "http://www.apple.com/DTDs/PropertyList-1.0.dtd">

<plist version="1.0"><dict>

  <key>method</key><string>developer-id</string>

  <key>teamID</key><string>$TEAM_ID</string>

  <key>signingStyle</key><string>automatic</string>

</dict></plist>

EOF

xcodebuild -exportArchive -archivePath "$ARCHIVE_PATH" -exportPath "$EXPORT_PATH" \

  -exportOptionsPlist "$BUILD_DIR/ExportOptions.plist" -allowProvisioningUpdates

[ -d "$APP_PATH" ] || fail "Exported app not found at $APP_PATH."

step "Notarizing (submitting to Apple, may take a few minutes)"

ditto -c -k --keepParent "$APP_PATH" "$BUILD_DIR/notarize.zip"

xcrun notarytool submit "$BUILD_DIR/notarize.zip" --keychain-profile "$NOTARY_PROFILE" --wait

step "Stapling ticket"

xcrun stapler staple "$APP_PATH"

step "Verifying Gatekeeper acceptance"

spctl -a -vvv -t exec "$APP_PATH"

step "Installing to $INSTALL_DIR/$APP_NAME.app"

pkill -x "$APP_NAME" 2>/dev/null || true

rm -rf "$INSTALL_DIR/$APP_NAME.app"

cp -R "$APP_PATH" "$INSTALL_DIR/"

[ -x "$LSREGISTER" ] && "$LSREGISTER" -f "$INSTALL_DIR/$APP_NAME.app" >/dev/null 2>&1 || true

step "Verifying installed bundle"

xcrun stapler validate "$INSTALL_DIR/$APP_NAME.app"

spctl -a -vvv -t exec "$INSTALL_DIR/$APP_NAME.app"

printf "\n\033[1;32m✓ %s notarized, stapled, installed.\033[0m\n" "$APP_NAME"




It looks more complicated than it is, but it is a series of steps that you’d have to know need performed. Again, this is why you talk to your LLM, tell it what you want, and have it help build your workflow.

Some things to note:

set -euo pipefail halts the script on any failing command immediately instead of blundering forward. There’s no half-finished state that looks like success.

cd "$(dirname "$0")/.." means the script hops to the repo root regardless of where you invoked it from, so ./scripts/release.sh works whether you’re in the repo root or three directories down.

The pre-flight block checks that xcodegen exists and that the notary profile is actually stored before spending five minutes on an archive that’s doomed to fail at step five.

And the last two steps re-verify the installed bundle, not just the exported one. Belt and suspenders, but I’ve had a copy step silently mangle a bundle before and I’d rather find out from the script than from Gatekeeper three days later when it deletes my app for me.

Create CLAUDE.md or AGENTS.md

release.sh gives you a one-command deploy. CLAUDE.md (or AGENTS.md for basically every other model under the sun) is what makes the agent actually use it without being told every single time.

I had Claude create my CLAUDE.md itself after going back and forth about the build process. Now whenever I create a new app, I tell it to reference the repo for one of my other apps and use the same methodology.

## Build commands

```bash

# Regenerate the Xcode project after changing project.yml or adding source files

xcodegen generate

# Unit tests (YOUR-APP-NAMEKit only; fast, no Xcode build required)

swift test

# macOS app

xcodebuild -project YOUR-APP-NAME.xcodeproj -scheme YOUR-APP-NAME-macOS \

    -destination 'platform=macOS' CODE_SIGNING_ALLOWED=NO build

```

## Release (Developer ID + notarization)

```bash

./scripts/release.sh   # archive → Developer ID export → notarize → staple → install

```

The `xcodebuild` commands above use `CODE_SIGNING_ALLOWED=NO`, which produces an

**ad-hoc** build: fine for CI and quick local checks, but Gatekeeper rejects it

and the iCloud KVS / App Group entitlements don't bind (no team prefix). For a

real menu-bar build that survives quarantine and lets iCloud sync work, use

`scripts/release.sh`. It signs with Developer ID, notarizes via the `YOUR-APP-NAME`

notarytool keychain profile, staples the ticket, and installs to

`/Applications/YOUR-APP-NAME.app`.




That’s It

And that’s the whole one-time setup. From here on, nothing needs a mouse.

How the build actually runs — no GUI in the loop

Everything below is plain command-line invocation. Xcode.app never launches; these tools live inside it but run standalone. This is exactly what Claude Code executes through its shell.

Fast, Unsigned Checks

For “does it compile / do the tests pass,” you don’t need signing at all:

# Unit tests — pure SPM, no Xcode build at all

swift test

# Compile the macOS app (ad-hoc, unsigned — fine for CI/local sanity)

xcodebuild -project TZed.xcodeproj -scheme TZed-macOS \

    -destination 'platform=macOS' CODE_SIGNING_ALLOWED=NO build

# Compile the iOS app + widget extension for the simulator

xcodebuild -project TZed.xcodeproj -scheme TZed-iOS \

    -destination 'generic/platform=iOS Simulator' CODE_SIGNING_ALLOWED=NO build




CODE_SIGNING_ALLOWED=NO gives you an ad-hoc build: it compiles and runs in a simulator, but Gatekeeper rejects it and entitlements like iCloud KVS and App Group don’t bind. That’s the fast inner loop.

The Mac Release Pipeline

One command does the entire shippable chain — the script from Part two:


Archive, Developer ID export, notarize, staple, verify, install. If any step fails it stops and tells you which one broke. Need a different notary profile? Override it: TZED_NOTARY_PROFILE=<name> ./scripts/release.sh.

Deploying to a Real iPhone, Headless

iOS has no notarization step — that’s a Mac-distribution concept. Getting a build onto a connected iPhone is xcodebuild plus devicectl, both inside Xcode’s toolchain:

# Build & sign for a real device (uses the Apple Development cert + provisioning)

xcodebuild -project TZed.xcodeproj -scheme TZed-iOS \

    -destination 'generic/platform=iOS' \

    -allowProvisioningUpdates \

    -derivedDataPath build/ios archive -archivePath build/TZed-iOS.xcarchive

# Install the built .app onto the connected device by its UDID

xcrun devicectl device install app \

    --device <DEVICE-UDID> build/ios/…/TZed.app




devicectl list devices lists connected and paired devices with their UDIDs. Device builds sign with the Apple Development identity (not Developer ID) plus a development provisioning profile, which -allowProvisioningUpdates fetches for you.

How code signing works when there’s no GUI

If you’ve only ever signed apps by ticking a box in Xcode, it’s worth understanding what’s actually going on under there, because none of it needs the GUI at build time.

The private key does the signing. When you created that Developer ID Application certificate, Apple issued a certificate and your Mac generated a matching private key, both landing in your login keychain. codesign (which xcodebuild calls) uses the private key to sign the binary; the certificate — which chains up to Apple’s root — gets embedded so anyone can verify it.

Automatic signing picks the identity for you. The release script uses signingStyle: automatic, so xcodebuild selects the right identity by team ID and pulls any needed provisioning profile from Apple on the fly. No profiles checked into the repo.

Entitlements bind at sign time. Each target has a .entitlements file (sandbox, network client, iCloud KVS, App Group). These only take effect when the app is signed with a real team identity, which is the other reason ad-hoc builds can’t ship: the iCloud and App-Group entitlements quietly don’t bind without the team prefix, and you get to spend an hour wondering why your key-value store is empty.

Notarization isn’t signing. Signing proves who built the app. Notarization is a separate step where Apple scans the signed app for malware and issues a ticket; stapling attaches that ticket so Gatekeeper trusts the app offline. For a hidden-UI menu bar app (LSUIElement), notarization is what keeps XProtect from flagging it.

The secrets never touch git. The signing private key lives in the login keychain. The notarization app-specific password lives in the notarytool keychain profile. Neither ever gets written into the repo.

You can verify any signed build by hand:

codesign -dv --verbose=4 /Applications/TZed.app   # who signed it, with what cert

spctl -a -vvv -t exec   /Applications/TZed.app     # would Gatekeeper allow it?

stapler validate        /Applications/TZed.app     # is the notarization ticket attached?




What the agent actually uses

There’s no magic here. Claude Code drives all of this through a plain, non-interactive shell — there’s no special “build” MCP server or plugin doing something clever. It’s xcodebuild, xcrun notarytool, xcrun stapler, spctl, codesign, devicectl, xcodegen, and swift. Standard CLI tools, the same ones we’d use ourselves.

The glue is the CLAUDE.md from Part two. It tells the agent the notary-profile convention, the two build paths, and that shipping means release.sh. The result is Claude just runs the thing, without me re-explaining it every session.

The one step that stays interactive is notarytool store-credentials, and that’s a choice rather than a limitation: you could pass --password and script it, but that means putting an app-specific password in your shell history. Type it once by hand, let the keychain or 1Password hold it, and everything downstream is automated.

Why Xcode never needs to be open

Put the GUI workflow next to the headless one and the whole thing just lines up:



















































	JOB	GUI WAY	HEADLESS WAY
	Generate project	Xcode manages .xcodeproj	xcodegen generate from project.yml
	Build	⌘B / Run button	xcodebuild … build
	Archive	Product → Archive	xcodebuild … archive
	Export signed app	Organizer → Distribute	xcodebuild -exportArchive
	Notarize	Organizer upload	xcrun notarytool submit --wait
	Staple	(automatic in Organizer)	xcrun stapler staple
	Install to /Applications	drag-and-drop	cp -R + lsregister
	Deploy to iPhone	Run on device	xcodebuild archive + devicectl device install


The GUI is only ever needed for that one-time credential setup. After that, the entire lifecycle is scriptable, which is exactly what release.sh finalizes, and exactly why the agent can own it end to end while I go do something more interesting than watching a progress bar.

If you want to try it yourself, the order is: install Xcode and xcodegen, do the credential setup, then sit down with Claude and build your own release.sh and CLAUDE.md. That last part is the actual work, and it’s an hour or two at most. After that, “ship a new build” becomes one sentence. After the first app setup, Claude Code can copy the same setup to apply to future apps.




Original: https://scottwillsey.com/building-and-shipping-mac-and-ios-apps-without-ever-opening-xcode/ · Discussion
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The real prices of frontier models. Tokens * Price, right?

playcode.io · 88 points · Discussion
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Benchmarking 15 "E-Waste" GPUs with Modern Workloads

esologic.com · 80 points · Discussion


		

		
			

	

	
		Decommissioned NVIDIA enterprise GPUs are one of the last remaining sources of idle VRAM. K80 with 24GB of GDDR5 sells for $60, P100-16GB for around $75 and V100-16GB for under $200. Shortcomings and all, it’s important to understand if we can utilize these widely available cards in the modern era. This project to benchmark tesla GPUs has been in the works for almost a year and over the winter I was able to spend many kilowatt hours heating up my studio with GPUs.







Box of Tesla GPUs

A goal of all this benchmarking is to come up with a BOM for an inexpensive, 4U GPU node for my homelab. With the right cooler (if you’d like a beta unit of the cooler, join the email list!), these cards are happy to be installed much more densely than their consumer-oriented counterparts. One can easily fit three GPUs and a 10GB NIC into a standard ATX case, rack mount or otherwise.



Similar to GPU price, the cost of X99 Intel E5-* Xeon CPUs and their associated hardware are now so cheap they can’t be ignored. $40 gets you 56 threads @ 3.50 GHz boost using E5-2690. The going rate is $200 for the massive Supermicro X10DRG-Q with its two CPU sockets and 7 PCIe slots. Choosing the CPU and motherboard for a  GPU box is obviously important, but I wanted to have some hard numbers comparing the different schools of thought.

Don’t Be Afraid

Let’s note that all the hardware under examination here has been EOL’d. None of the GPUs are going to get CUDA compatibility updates or drivers anytime soon. Older gear is also going to be less power efficient, consuming much more energy per token. It is irresponsible to suggest these cards be used today.

… is the kind of finger wagging that has no place in homelabbing. The lack of software updates can be easily worked around by just using slightly older software. llama.cpp for example supports many CUDA architectures if you’re willing to build it from source. Using docker, I was able to get all of the software described below running on Kepler, an architecture released in 2014!

The power efficiency perspective is totally valid for high availability usecases. If you’re building something that is going to be used around the clock, you’ll quickly spend your savings on GPUs by paying for electricity. However this is also just not a usecase that is super relevant in the homelab. You’re not using LLMs or doing video processing? Turn off the box.

Content of the GPU Benchmarks

The benchmarking tool itself is published on github and I have already written a blog post about the development of the suite. Still though, here is a short description of the tests that appear in the resulting graphs.




	Benchmark
	Category
	AI
	Description





	ResNet50 Train B=64
	Computer Vision Training
	✅
	Measures GPU performance when training a convolutional neural network for image classification.



	ResNet50 Infer B=1
	Computer Vision Inference
	✅
	Measures low-latency image classification inference on a single image.



	ResNet50 Infer B=256
	Computer Vision Inference
	✅
	Measures high-throughput batched image classification inference.



	Blender GPU
	3D Rendering
	❌
	Benchmarks production-style GPU path tracing for professional 3D rendering workloads.



	Blender CPU
	CPU Rendering
	❌
	Provides a CPU rendering baseline using the same Blender scene.



	CAT ViT Scores
	Vision Transformers
	✅
	Measures Vision Transformer inference throughput for image analysis and scoring.



	CAT ViT Attention
	Vision Transformers
	✅
	Measures Vision Transformer attention map generation, a more computationally intensive analysis workload.



	llama.cpp Qwen2.5 1.5B Prompt
	Large Language Models
	✅
	Measures prompt processing (prefill) performance for a small language model.



	llama.cpp Qwen2.5 1.5B Gen
	Large Language Models
	✅
	Measures autoregressive text generation throughput for a small language model.



	llama.cpp Llama 3 8B Prompt
	Large Language Models
	✅
	Measures prompt processing performance for a larger language model.



	llama.cpp Llama 3 8B Gen
	Large Language Models
	✅
	Measures autoregressive text generation throughput for a larger language model.



	llama.cpp Qwen1.5 MoE Prompt
	Large Language Models
	✅
	Measures prompt processing performance for a Mixture-of-Experts language model.



	llama.cpp Qwen1.5 MoE Gen
	Large Language Models
	✅
	Measures text generation throughput for a Mixture-of-Experts language model.



	F@H Single
	Scientific Computing
	❌
	Measures scientific compute performance using molecular dynamics simulations.



	F@H Double
	Scientific Computing
	❌
	Measures scientific compute performance under a heavier molecular dynamics workload.



	SHA-256
	Cryptography
	❌
	Measures raw cryptographic hash computation throughput on the GPU.



	Whisper Med FP16
	Speech Recognition
	✅
	Measures transformer-based speech-to-text inference performance.



	Storage→CPU→GPU (gdsio)
	AI Infrastructure
	✅
	Measures the throughput of loading data from storage into GPU memory, an important bottleneck for large AI models and datasets.





Theory of Operation

The goal of the utility is to be able to benchmark Tesla GPUs, “GPU Box” style servers. The theory of operation for the benchmarking suite is as follows.

Benchmarks are defined as dockerfiles and run as docker containers for compatibility and portability. The containers are run first on each type of GPU attached to the system. For example if there is a K80, an M10 and a P100 in the system, the container is run first with one of the two cores on the K80, then on one out of the four cores on the M10, and then once on the P100 because it only has one logical core. Then the container is re-run on all attached cores of all attached GPUs in parallel. Finally, if the test is multi-GPU native, a container is created with access to all cores of all GPUs and the test is run. This is an example result for a system with 3 P100’s running a ResNet50 training test:
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							{
"name":"resnet50_train_batch_64",
"benchmark_version":"0.2.0",
"override_parameters":{},
"larger_better":true,
"multi_gpu_native":true,
"verbose_unit":"Images Processed / Second",
"unit":"i/s",
"critical_result_key":"native_multi_gpu_result",
"numerical_results":{
"min_by_gpu_type":208.20215154739634,
"max_by_gpu_type":208.20215154739634,
"mean_by_gpu_type":208.20215154739634,
"theoretical_multi_gpu_mean":208.2021515473963,
"theoretical_multi_gpu_sum":624.606454642189,
"forced_multi_gpu_numerical_mean":205.4402100738262,
"forced_multi_gpu_sum":616.3206302214786,
"native_multi_gpu_result":566.5793352441259
}
}


					

				

			


The theoretical_multi_gpu_sum value is numerically calculated by taking the per GPU score summed over all the GPUs attached to the system. In our example, if the single K80 core scored 10, this value would be counted twice in theoretical_multi_gpu_sum. If the single M10 core scored 5, this value would be counted four times in theoretical_multi_gpu_sum. The next calculated value theoretical_multi_gpu_mean is computed by theoretical_multi_gpu_sum and dividing it by the number of GPUs attached to the system. The result forced_multi_gpu_sum is calculated by taking the sum of the results from the parallel run. Similar to the other mean value, forced_multi_gpu_numerical_mean is created by dividing forced_multi_gpu_sum by the number of GPUs. All of these different figures eventually be used to identify performance bottlenecks in GPU boxes or the tests themselves.

Currently, only the keys defined with critical_result_key are used in the visualizations. As of writing, these are all either native_multi_gpu_result or forced_multi_gpu_sum. Subplots titles marked with an asterisk are forced_multi_gpu_sum.

Hardware Under Test (Benchmarked Tesla GPUs)

GPUs: K80, M10, M40, M60, P40, P100, V100, T40

CPUs: E5-2687W 12-Core, E5-1680 8-Core

Motherboards: Asus X99-WS single socket, Supermicro X10DRG-Q dual socket

Results

Unless otherwise specified CPU and motherboard are the same within a set of results. The same RAM, chassis and power supply was used in every test. All GPUs were cooled with my cooler set to auto.

GPU Generation Comparison

For this first set of tests, we’ll be looking at results grouped by general usecase area across GPU generations. The expectation here is that in general performance should increase with release date, and the resulting bars left to right are ordered by the corresponding card’s release date.





There are a few surprises right off the bat here. The overall performance of Tesla V100-16GB is right up there with (the somewhat rare) T40 in all tests. V100 is significantly older and less expensive than T40. Generally too, there is a major increase in performance with Volta over the previous incremental gains achieved in previous generations.

If you read for any amount of time online, you’ll find people recommending P40 over P100 for LLM usage and these results hold that finding as well.

I was very impressed by M60’s Whisper performance. If you have a ton of audio transcription to do, M60 can be had for only $50.

GPU Scaling

This next set of tests examines how performance changes as more cards are added to the system. The expectation here is that generally test performance should increase with the number of cards added to the system but with diminishing returns as more communication overhead is added.

 

Interestingly, we see that LLM throughput stays the same as more GPUs are added. This points to a llama.cpp configuration issue on my part. PRs always appreciated if you know what is going on here.

For both K80 and P100, I’m really not seeing a ton of evidence of those diminishing returns except for CAT ViT Attention on P100. Other, more mature multi-GPU native tests (ResNet50 and SHA-256) increase linearly with the GPU count. I’ll speculate: maybe there would have to be diminishing returns eventually, but the horizon is probably further away than you could fit in 4U.

This is a great news for the homelabber looking to add a dedicated GPU node and a welcome outcome of this effort to benchmark tesla GPUs. In this scenario the rack units are already occupied and you want them to be as productive as possible. It does not look like filling a chassis with GPUs would lead to a lot of wasted compute due to overhead.

GPU Mixing

More of a what-if than an actual question, but I was curious what the results would be if a newer more expensive GPU was combined with a bunch of inexpensive older GPUs.



The V100 in the mix is held back significantly by the P100s in the LLM usecase. For the other tests, my takeaway is similar to the previous section: the more GPUs the better even if they’re mixed generation.

CPU Comparison

GPUs need to be fed by CPUs. In selecting a CPU, should we optimize for single core speed or total number of processors? The expectation is that better single core performance would lead to overall higher scores, but having more CPUs gives you more PCIe lanes and more GPUs.



Then broken out by GPU type:



As expected, generally faster CPU cores result in better scores. The effect is small for the majority of results. However, for Whisper and CAT ViT Attention, there is absolutely a downward trend that maps to increasing core count and decreasing single core performance. For my personal usecase, this is an important finding which to discuss further in the final section.

Motherboard Comparison

Things like signal integrity problems or power delivery problems could show up by A/B-ing the motherboard. Both of the boards under test here are “Workstation” grade so I wasn’t expecting any difference in performance between the two motherboards.



As expected, no major surprises. You can find really really cheap X99 motherboards on eBay and Aliexpress. I’ve actually had good luck with these but have never built a critical system around them. If you’re attempting this, please let me know and I could point you to some tests to run.

GPU Node BOM

The killer app requiring a GPU box for me is actually one of my own projects streamarize. This project takes longform livestreams (from twitch streams) and produces ready to upload YouTube videos with timestamps, descriptions and thumbnails. It also produces “reels”-style short form videos made up of a sped-up version of the broadcast. The core components to streamarize are Whisper, Ollama and Content Aware Timelapse.



M60 may have exceptional Whisper throughput but to me the winning GPU is V100. For CPU and Motherboard, I’ll start off by trying out a single E5-1680 8-Core with the Asus X99-WS motherboard. Theoretically this should be able to support 3x V100s, leaving room enough for a 10GB NIC.

Next Steps

I have the setup now to add more tests or test more hardware. Anything major I missed to better benchmark tesla GPUs? Leave a comment! Next steps are to acquire the missing hardware and build the system.

Thanks for reading!
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Cursed circuits #6: reverse avalanche oscillator

lcamtuf.substack.com · 76 points · Discussion

Last year, I published an article titled “It’s hard to build an oscillator”:
The title alluded to the fact that there’s no shortage of oscillator circuits on the internet, but many of them use unusual parts, need weird supply voltages, or don’t work well (if at all).
But sometimes, bad rises to an art form. Here’s probably the most puzzling bad oscillator you can assemble today with the parts you have at hand:

Reverse avalanche oscillator. Other small NPN transistors should also work.
At first blush, nothing here makes sense. The transistor is upside down and its base terminal is not connected. And yet, the circuit works: hook it to a supply of about 14-20 V and watch the LED blink.
If you connect an oscilloscope to the terminals of the capacitor, you’ll see that the cap is repeatedly charging to about 10 V, then rapidly dumping some of the charge, all the way down to 9.1 V:

Capacitor charge state with a 14 V supply (5.8 Hz oscillation). By author.
It’s no mystery that the capacitor must be charging via the 1 kΩ resistor from the positive supply rail. It’s also clear that the energy is dumped into the LED via the upside-down NPN transistor. But why?
To answer this, you’ll need a basic grasp of semiconductor junctions. If you’re rusty on how they work, this earlier article should jog your memory:
As a quick recap, a conventional diode consists of a p-n junction formed from two distinct types of semiconducting materials. At the boundary between these materials forms a non-conductive region known as the depletion layer. In forward bias — when a small positive voltage is applied to the p-side in relation to the n-side — the depletion layer is disrupted and charge carriers can cross.
In reverse bias, in contrast, the depletion region remains notionally impassable. That said, if the applied reverse voltage is high enough, the electrostatic field grows so strong that it can accelerate charges with sufficient force to knock electrons in the depletion region into the conduction band in an avalanche-like effect. This makes the junction conductive again:

Breakdown in a 1N4148 diode. By author.
An NPN transistor, as the name implies, is an n-p-n semiconductor structure that resembles two conjoined diodes. No matter whether we make the collector terminal or the emitter terminal more positive, one of these diodes is always reverse-biased; it follows that in the circuit we’re looking at, conduction should not occur.
At the same time, the reverse-biased junction that’s standing in the way is susceptible to avalanche breakdown if we supply a sufficiently high voltage. If the transistor is oriented the usual way — if the collector is more positive — the breakdown voltage for 2N2222 is around 50 V. But if we connect the component the other way around, the emitter-collector threshold is only a bit over 8 V. This is because the emitter area is doped more heavily (n++). The depletion region formed in a heavily-doped semiconductor is thinner and easier to disrupt, so the emitter-side n++-p junction is an easier fight.
But that’s not all: this circuit won’t oscillate with an ordinary reverse-biased diode. There’s a point on the diode V-I curve where the charging current admitted through the 1 kΩ resistor matches the discharge current flowing through the diode, so the circuit would simply settle at that voltage.
The essence of what makes our circuit different is the following V-I plot painstakingly obtained for a reverse-biased NPN transistor with a floating base:

V-I plot for 2N2222 at IB = 0. Dashed line: what we’d expect of a diode.
The n++-p-n structure remains non-conductive until we reach about 8.2 V. But as soon as the “hump” is cleared, the conduction path begins to open up more in response to the current we’re pushing through. With 5 mA flowing through the junction, we need about 8 V to sustain the process; at 40 mA, we only need 7 V.
This curve rules out the possibility of a stable equilibrium for the circuit. The capacitor charges until it reaches the “hump”; at that point, some small discharge current starts flowing through the transistor, but the resistor, which lets through about 6 mA, still more than makes up for the loss. This decisively pushes the capacitor into vertical portion of the plot where the current suddenly skyrockets and stays high even as the voltage tapers off. But eventually, the capacitor voltage becomes too low to sustain the current, and because of the shape of the curve, that voltage is even less able to sustain lower currents. The transistor cuts off.
Some old-timers may recall that there’s another component that behaves the same way: the neon lamp. The lamp requires a higher starting (“striking”) voltage to ionize the gas, but once plasma is formed, you don’t need nearly as much. Neon lamps are uncommon today, but you can build a nearly-identical oscillator with one.
To be clear, everything about this oscillator is terrible! It requires a fairly high supply voltage, it’s inefficient, it requires a beefy capacitor, and it has awful duty cycle and frequency stability. But it’s a good reminder that semiconductors are complicated beasts: the circuit is using the part of the V-I curve that isn’t even shown in most books.
Some other articles in the series:
I write about electronics, the foundations of mathematics, the history of technology, and other geek interests. If you like it, please subscribe.


Discussion about this post

Ready for more?
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          Desktop APP 2.0.1 (Beta Testing)


          Logseq 2.0 Beta (DB version) is here! 🎉

After a long wait, our first Logseq 2.0 beta release is finally here. We know many of you have been looking forward to trying it, and we’re excited to put it in your hands!

This is an early beta, so you may encounter some rough edges. We’d love for you to give it a try and tell us what works, what doesn’t, and what you’d like to see next. Your feedback will help us improve Logseq and shape the stable release.

Before getting started, please take a moment to read these updates:


	Live roadmap

	Big update: Logseq is splitting into two versions



As with any beta, please back up your important data before testing. You can share feedback and report issues through our GitHub issue tracker.

Thank you for your patience, encouragement, and continued support. We’re excited to begin this next chapter with you! ❤️


        
        
          Desktop app Nightly Release 20260710


                

  
        This is a nightly release of the Logseq desktop app.

It's unstable compared to the official releases, use it with caution!



        
        
          Desktop/Android APP 0.10.15 (Beta Testing)


          
	
Beta 0.10.15 [[Dec 1st, 2025]]

Desktop app and Android App download link: https://github.com/logseq/logseq/releases/tag/0.10.15

	[[Fixed issues]]

	Fix: Youtube embeds not working





	[[Enhancement]]

	Bump Electron to 38.4.0












        
        
          Desktop/Android APP 0.10.14 (Beta Testing)


          Highlights:


	Bump pdf.js to 4.2.67, thanks to https://github.com/Th-o-mas

Security vulnerability (GHSA-92h5-2358-7xjv) with remote code execution has been closed.

	fix: match paste of x.com links for twitter #12043




        
        
          Desktop/Android APP 0.10.13 (Beta Testing)


                

  
        Fix: Youtube embeds not working #12031



        
        
          Desktop/Android APP 0.10.12 (Beta Testing)


          
	
Beta 0.10.12 [[May 26th, 2025]]

Desktop app and Android App download link: https://github.com/logseq/logseq/releases/tag/0.10.12

	[[Fixed issues]]

	App freeze, high CPU/GPU usage, and frequent diff prompts #11880

	High CPU consumption #11874

	Using GTK 2/3 and GTK 4 in the same process is not supported #11873

	App crashes on Mac












        
        
          Desktop/Android APP 0.10.11 (Beta Testing)


          
	Includes all changes from Beta 0.10.10 [[May 7th, 2025]] and fixes major regressions with it.

	[[Fixed Issues]]

	Images and themes not working #11486

	Global search in blocks not working #11851

	NOTE: You may need to run the command Rebuild search index for this fix.





	Drag and drop of pdfs not working #11850





	[[Enhancement]]

	Upgrade Electron to 36.2.0







Full Changelog: 0.10.9...0.10.11


        
        
          Desktop/Android APP 0.10.9 (Beta Testing)


          
	[[Thanks]]

	[[desk7]]

	Update Italian translation in #11179





	[[KaMeHb-UA]]

	Add Linux ARM64 build support in #11183





	[[Sun-Wukung]]

	Update tutorial-sk.md in #11226





	[[thief-sty]]

	Update docs/develop-logseq.md in #11218

	Fix e2e-test command in #11217









	[[Fixed issues]]

	Fix missing refs for property text values when creating a page #11208

	Fix incorrect behavior of the delete key for deleting the last char #11190

	Fix missing default colors for highlight mark tag #11247





	[[Enhancement]]

	New block placeholder should accept tab and enter key #11255

	Restore App window at current workspace #11246

	I18n: Italian #11179, Slovak #11226

	Linux ARM64 build support #11183







Full Changelog: 0.10.8...0.10.9


        
        
          Desktop/Android APP 0.10.8 (Beta Testing)


          
	[[Thanks]]

	[[albanobattistella]]

	Update Italian translation in #11154





	[[e-zz]]

	Fix shift+mouse click on PDF View not invoking area highlight on Linux in #10973





	[[Liu Cheng]]

	Fix missing newline after multiline block when exporting a page in #10934





	[[Jon Ramos]]

	Fix toggling of task list in #11079





	[[liymike]]

	Update Simplified Chinese) translation in #11119





	[[queeup]]

	Update Turkish translation in #11063





	[[yannicka]]

	Remove obsolete "@tailwindcss/line-clamp" dependency in #11130









	[[Fixed issues]]

	Fix toggling of task list #11079

	Missing newline after multiline block when exporting a page #10934

	Incorrect cursor move for the emoji from the line head #11112

	Shift+mouse click on PDF View not invoking area highlight on Linux #10973

	Fine tune page title search strategy #11147

	Logout and clear keys for Logseq Sync #11111

	Fix ui button component's click handling #11068





	[[Enhancement]]

	I18n: Simplified Chinese #11119, Turkish #11063, Italian #11154







Full Changelog: 0.10.7...0.10.8


        
        
          Desktop/Android APP 0.10.7 (Beta Testing)


          
	[[Thanks]]

	[[Mostafa Ahangarha]]

	Add partial Persian translation in #10938





	[[Vladimir Pouzanov]]

	Fix :graph/current usage in the electron state in #11013





	[[Puneeth Chaganti]]

	Fix typo in mldoc package name in #10995





	[[Tobias Domhan]]

	Fix preserve root node block refs when cutting + pasting in #10841





	[[Topher Hunt]]

	Add new keybinding for "toggle expand/collapse this block" in #10980





	[[YU000jp]]

	Fix main scrollbar jumps in #10037









	[[Fixed issues]]

	Add .heic to media type #11017

	Preserve root node block refs when cutting + pasting. #10841

	Fix main scrollbar jumps #10037

	Fix wrong :command/toggle-favorite handling in config #10998

	Fix search term query highlight performance #11030





	[[Enhancement]]

	New keybinding for "toggle expand/collapse this block" #10980

	I18n: Persian #10938,

	Add share/open asset file for Android App #10977

	Enhance accent color related details #10986

	refactoring dropdown/context menu with the new components #10897

	Better handling for macOS scrollbar system setting of auto scrolling mode #11048





	
New Contributors


	@punchagan made their first contribution in #10995

	@topherhunt made their first contribution in #10980

	@YU000jp made their first contribution in #10037

	@farcaller made their first contribution in #11013

	@tdomhan made their first contribution in #10841







Full Changelog: 0.10.6...0.10.7
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Telegram's t.me domain has been suspended

whois.com · 70 points · Discussion

Domain Name: t.me
Registry Domain ID: REDACTED
Registrar WHOIS Server: whois.godaddy.com
Registrar URL: http://www.godaddy.com/domains/search.aspx?ci=8990
Updated Date: 2026-07-13T19:24:55Z
Creation Date: 2010-05-20T18:50:32Z
Registry Expiry Date: 2035-05-20T18:50:32Z
Registrar: GoDaddy.com, LLC
Registrar IANA ID: 146
Registrar Abuse Contact Email: @godaddy.com
Registrar Abuse Contact Phone: +1.4806242505
Domain Status: clientDeleteProhibited https://icann.org/epp#clientDeleteProhibited
Domain Status: serverDeleteProhibited https://icann.org/epp#serverDeleteProhibited
Domain Status: serverHold https://icann.org/epp#serverHold
Domain Status: clientRenewProhibited https://icann.org/epp#clientRenewProhibited
Domain Status: clientTransferProhibited https://icann.org/epp#clientTransferProhibited
Domain Status: serverTransferProhibited https://icann.org/epp#serverTransferProhibited
Domain Status: clientUpdateProhibited https://icann.org/epp#clientUpdateProhibited
Domain Status: serverUpdateProhibited https://icann.org/epp#serverUpdateProhibited
Registry Registrant ID: REDACTED
Registrant Name: REDACTED
Registrant Organization: Domains By Proxy, LLC
Registrant Street: REDACTED
Registrant City: REDACTED
Registrant State/Province: Arizona
Registrant Postal Code: REDACTED
Registrant Country: US
Registrant Phone: REDACTED
Registrant Phone Ext: REDACTED
Registrant Fax: REDACTED
Registrant Fax Ext: REDACTED
Registrant Email: REDACTED
Registry Admin ID: REDACTED
Admin Name: REDACTED
Admin Organization: REDACTED
Admin Street: REDACTED
Admin City: REDACTED
Admin State/Province: REDACTED
Admin Postal Code: REDACTED
Admin Country: REDACTED
Admin Phone: REDACTED
Admin Phone Ext: REDACTED
Admin Fax: REDACTED
Admin Fax Ext: REDACTED
Admin Email: REDACTED
Registry Tech ID: REDACTED
Tech Name: REDACTED
Tech Organization: REDACTED
Tech Street: REDACTED
Tech City: REDACTED
Tech State/Province: REDACTED
Tech Postal Code: REDACTED
Tech Country: REDACTED
Tech Phone: REDACTED
Tech Phone Ext: REDACTED
Tech Fax: REDACTED
Tech Fax Ext: REDACTED
Tech Email: REDACTED
Name Server: ns-cloud-b1.googledomains.com
Name Server: ns-cloud-b2.googledomains.com
Name Server: ns-cloud-b3.googledomains.com
Name Server: ns-cloud-b4.googledomains.com
DNSSEC: unsigned
URL of the ICANN Whois Inaccuracy Complaint Form: https://icann.org/wicf/
>>> Last update of WHOIS database: 2026-07-13T20:51:48Z <<<

For more information on Whois status codes, please visit https://icann.org/epp

Terms of Use: Access to WHOIS information is provided to assist persons in determining the contents of a domain name registration record in the registry database. The data in this record is provided by Identity Digital or the Registry Operator for informational purposes only, and accuracy is not guaranteed. This service is intended only for query-based access. You agree that you will use this data only for lawful purposes and that, under no circumstances will you use this data to (a) allow, enable, or otherwise support the transmission by e-mail, telephone, or facsimile of mass unsolicited, commercial advertising or solicitations to entities other than the data recipient's own existing customers; or (b) enable high volume, automated, electronic processes that send queries or data to the systems of Registry Operator, a Registrar, or Identity Digital except as reasonably necessary to register domain names or modify existing registrations. When using the Whois service, please consider the following: The Whois service is not a replacement for standard EPP commands to the SRS service. Whois is not considered authoritative for registered domain objects. The Whois service may be scheduled for downtime during production or OT&E maintenance periods. Queries to the Whois services are throttled. If too many queries are received from a single IP address within a specified time, the service will begin to reject further queries for a period of time to prevent disruption of Whois service access. Abuse of the Whois system through data mining is mitigated by detecting and limiting bulk query access from single sources. Where applicable, the presence of a [Non-Public Data] tag indicates that such data is not made publicly available due to applicable data privacy laws or requirements. Should you wish to contact the registrant, please refer to the Whois records available through the registrar URL listed above. Access to non-public data may be provided, upon request, where it can be reasonably confirmed that the requester holds a specific legitimate interest and a proper legal basis for accessing the withheld data. Access to this data provided by Identity Digital can be requested by submitting a request via the form found at https://www.identity.digital/about/policies/whois-layered-access/. The Registrar of Record identified in this output may have an RDDS service that can be queried for additional information on how to contact the Registrant, Admin, or Tech contact of the queried domain name. Identity Digital Inc. and Registry Operator reserve the right to modify these terms at any time. By submitting this query, you agree to abide by this policy.
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Ancient Roman Board Game

ludus-coriovalli.web.app · 52 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://ludus-coriovalli.web.app/ · Discussion
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Linux on the Sega 32X. Who needs hardware synchronization primitives anyway?

cakehonolulu.github.io · 51 points · Discussion

Preface

I couldn't start this entry in any other way possible but by thanking everyone who enjoyed the Linux on Jaguar post.

Also special props to the linuxmd project again.

It was a very fun experience and we've even made it into a few news outlets:


or


I also posted it on Hacker News and it recieved some good interest (And nice questions!).

So, yes; thanks everyone again!

Why is this (Linux) trend continuing?

I have an easy answer to this question, it's mainly to improve my board bringup skills.

I've been working professionally on the Firmware/Operating Systems/Embedded area for well over 2 years now (Professionally-speaking) and one of the usual suspects you see when trying to land a new job is "the ability to handle board bringups from the ground up".

I know it doesn't sound too fascinating but for me, other than job hunting (Which is not my bread and butter anyway), bringing up a piece of silicon and having it run something you made/helped making is super fun. You get to experiment with many of the different layers that make the result up: Emulators, Technical documentation, Experimentation, Investigation... you know; the usual engineering stuff.

Not that reading early-90s scanned datasheets is my passion (There's some documents that are plain images embedded onto a PDF) but there's something to it that makes me come back every time.

I actually started doing this in '13/'14. I was 12/13 at that time and I vividly recall my parents buying me my first phone. It was a MediaTek-based 6589 quad-core processor with a gig of RAM. Powerful stuff eh!

At that time (Not much soon after), Google released Android 5.0 Lollipop; but the vendor of the phone decided that it would not update it to that version. And I was really sad... so I had to get my hands dirty.

I'll sum up the story a bit because it's a bit large, but the gist of it is that I asked the company to comply with GPL and release the Linux kernel source code for the phone; for which they opposed, but as a community we got together and they released it (Along some other phone's trees).

Picture me surprised when the source code was half-assed and the board configuration didn't boot on the phone. Fortunately at that time, I found a leak of the full-source of MediaTek ALPS targetting a variation of the 6589 that seemed promising enough (Had the full Little-Kernel bootloader, Baseband, Preloader, Linux kernel and AOSP) for me to check.

I spent a few months trying to reverse-engineer parts of the zImage that was bundled on the stock boot image provided by the phone vendor to fill parts of the MediaTek code (Mostly related to lcm, battery, chipset quirks and whatnot) and after some good amount of digging and experimenting (And good chats with the cool people over at xda-developers) I had Android 5.0 running on my phone; mind you, it wasn't perfect. No Bluetooth, no HWComposer (Hardware acceleration), no Media engines... but seeing the pure, unadultered new Material Design on my phone blew my mind.

[image: Android 5.0 Lollipop]
Android 5.0 Lollipop

I should probably try to make a separate post of this story... someday.

The mighty Sega 32X

Released in November 1994 in America/Europe (December 1994 on Japan); the Sega 32X was an add-on that promised to be an intermediate step between the 16-bit era Genesis and the soon-to-be 32-bit Sega Saturn. I'm not a good writer so the story that led up to that particular moment (For SEGA, that is) is a bit tumultuous (SEGA Japan vs SEGA of America) so I'll leave it as a task for the reader.

Anyhow, prior to the 32X, SEGA launched a CD add-on; the Sega CD (Or Mega CD, if you are european/japanese). It plugged into the expansion slot of the Genesis and it enabled CD-quality audio streaming (And well, game/game asset streaming). It was a machine on it's own (It had a higher clocked 68000 in comparison with the Genesis). There were 2 separate models, the first "generation", which was front-loading...:


Sega [Mega]CD Model 1 with Mega Drive/Genesis Model 1

...and the second, top-loading one:


Sega [Mega]CD Model 2 with Mega Drive/Genesis Model 2

But this post is about the 32X... so here it is:

[image: Sega 32X]
Sega 32X

The actual addon was plugged into the cartridge slot of the Genesis (It had a separate power brick and video output, later of which was "combined" on-top of the Genesis video out timing/video/color channel signals).


Sega 32X & Genesis Model 2

If you've ever had the pleasure of building the Tower of Power, you'll know that having 3 separate power bricks, plus the cables to get stereo output out of the 32X, the "patch" cables and the many missing tidbits I'm probably forgetting now, wasn't anything short of fancy.

But what did all of that power?

32X Hardware specifications

Admittedly, the addon is far more powerful than the base console:

	Component(s)	Sega Genesis/Mega Drive	Sega 32X

	Main CPU	1 x Motorola 68000 @ 7.6 MHz	2 x Hitachi SuperH SH2s (SH7604) @ 23 MHz

	Bits	16-bits	32-bits

	Max. on-screen colors	64	32768

	System RAM	64KB	+256KB SDRAM (Along Genesis's 64K)

	Video RAM	64KB	256KB (Double-buffered)

	Graphics	Sprite-based	Software-rendered 3D (Flat shaded, goraud shaded, simple texture-mapped polygons)



As you can see, quite the difference. I've not even listed all the differences, but the main ones I can think are those.

Unfortunately for SEGA, the launch happened almost at the same time as Sony's PlayStation 1; which was primed to overcome the gaming industry with a much simpler architecture. It also didn't help in any way that the SEGA Saturn was close to launch date too (So consumers were puzzled as to which one to get). All in true SEGA fashion!

Anyway, if we got Linux running on the Jaguar, we should be able to do similarly for the 32X; right?

jmp _linux, the rendezvouz

Getting Linux to run on the SH2s (Running as in, having it print anything meaningful over UART) required some brainstorm.

We'd need to set up 3 different CPUs, the 2 x SH2s and the 68000. Fortunately there's readily-available examples for that on Github so I picked what seemed the most popular 32X Hello World example: Chilly Willy's Sega MD/CD/32X devkit.

The basic example sets up a communication channel between the 32X(s) and the 68000 (So you can ask the 68000 do some stuff the 32X can't) through specific memory-mapped IO addresses; prepares the SH2s (Sets up the caches, uploads the SH2 code from the cart directly off of 68000 machine code...) and makes the primary SH2 jump to it; whilst the secondary gets parked.

What I did was, expand this so that I could have a simple state machine that pushed characters to the UART on the Genesis (Since the 32X doesn't have direct access to it); but there was a problem...

256K + 64K

The biggest hurdle when porting Linux to a new (And newer-ish, in terms of when it launched) platform is mostly about doing the wiring to get it up and running; that's usually the case if you have the memory to even load it. This is not the case for us...

Fortunately, there's FPGA-based flash carts for the console (Enables you to run games for both the base model and the 32X; and there's even specialized "cores" that provide Sega CD support if you don't have the add-on!). One of those (series) of carts comes from Krikkz.

He basically did what flashcarts do but went the extra mile for pretty much everything, it's not just about running games!

There's a special bit of those carts that we're interested on:

Extended SSFv2 Mapper

Older cartridge-based systems often had this notion about "mappers".

Mappers are basically ICs that sat on the cartridge which enhanced the capabilities of what the console can handle in terms of memory.

They could also offer other features not related to memory, an example is Sega's Virtua Processor (SVP), which had a Samsung-engineered DSP to do heavy math computation (To enable Virtua Racer to display all it's 3D polygon glory on a base Genesis); or Nintendo's SuperFX chip; which provided similar capabilities to the SVP and was made by the creators of Days of Thunder or Birds of Prey: Argonaut Games.

Usually mappers were used to enable more ROM space for larger/more detailed games in a bank-switch fashion. You'd write to a certain memory address/do a specific set of accesses and the IC would internally remap parts of the "extended" ROM to the memory window the console can directly address. Kinda like MS-DOS's HIMEM.SYS in spirit if you think about it.

So Krikkz basically did us all the work here, turns out we can have ROM as RAM (ROM which can be made "writeable" by arranging certain configuration bits). This gets us 4 MBs of RAM.

I had to basically extend the SDK example to do the ROM->RAM mappings but had to leave a bit of space for the Linux + initramfs binary to live on (The actual ROM within the cart memory window, basically). I ended up finding a sweet spot of 540~KBs of ROM and rest of RAM. The Linux loader basically copies the binary on the memory location it was linked at and jumps to it.

Compiling and running Linux

So, I made a sh2eb-elf cross-compiler and got to compile Linux... but the compilation failed rather soon.

Out of all the issues I've had with toolchains, this one was probably the funniest.

For some reason GCC was having an ICE (Internal compiler error) when compiling kernel/nstree.c. I was able to find a workaround (Didn't have the time at that moment to file a bug report) fortunately.

After all this work (And writing a small earlycon driver to get some UART output carried from the 32X to the Genesis) I had the very first Linux messages.

There was a separate issue, at some point Linux seemed to stop the boot process and was hanging indefinitely.

I then discovered another set of issues, this time regarding: ashlsi3, ashrsi3 & lshrsi3. I'm not really sure how those are written (Do they get copied/inspired from their libgcc-counterpart or something similar?) but comparing what the cross-compiler did for those and what Linux did, it was obvious that we were clobbering a register we should not be clobbering. I found this because I started noticing that some pr_info(s) and pr_notice(s) were getting it's stack corrupted (And never returned to the caller) and was able to trace it here.

I then made an additional (Similar) fix for arch/sh/lib/checksum.S just to be on the safe side of things; where I basically gated shrd because it doesn't exist on the SH2s contained within the 32X (And if used... Illegal Opcode).

This basically got us through the entire boot process right before the clock calibration; for which I decided to make a simple driver for the SH2(s) FRT (Free running timer); this also got us further and we were at the verge of launching the init process.

Fortunately, this time around I was able to leverage ELF FDPIC support (Which made my life easier in comparison with Jaguar's FLAT binary support) to build my rootfs. I was also blessed by musl-cross-make; which landed me a sh2eb-linux-muslfdpic- toolchain I could use (I must say I battled hard with crosstool-ng, buildroot and a few others but didn't succeed).

So with this, everything was booting.

Case... closed...?

SMP

Yeah, I couldn't help myself.

It turns out that you need some hardware primitives to enable inter-CPU synchronization... which the SH2s on the 32X don't have¹.

¹: TAS.B opcode seems to be used on projects like D32XR even after the developer manuals asked not to do so due to the adapter bus not having the locked read-modify-write cycle mechanism.

We also don't have cache coherency so another problem to add to our bag.

But I thought, hey, both SH2s are equal features-wise; we sure can come up with something... right?

It turns out that sparc32 has precisely some code to aid in that.

We can basically leverage Peterson's algorithm to implement the required primitives entirely in software. Mind you that this isn't performant but it does work.

I basically had to do the bringup for all the primitives that needed care (cmpxchg, for instance) with the ideas that Peterson described.

I also needed to wire the 68000's code (Which for now was only handling UART stuff) to aid on delivering IPIs to both SH2s (I extended the commands the 68000 can receive so that it could correctly do it's thing) plus setting up the shared memory region to aid on the syncronization tasks. Think of the 68000 as being a bus arbiter/extra interrupt router at this point.

From the SH2s I just send an "IPI" command which the 68000 parses and decides which interrupt line to assert based on a bit of the data word (0 primary, 1 secondary).

Then there's the cache-coherency issue, which I solved by not using cached mappings (And well, cache is disabled, regardless) to place Peterson's flag and turn variables (You know, to avoid SH2s spinning on stale cache values for flag; for instance).

There was another issue I faced, how do I identify which CPU is which (So Linux can properly manage and issue hard_smp_processor_id()): Well, considering I was doing softfloat regardless; I just made the CPUID_REG point to the SH2-private hardware divider register (DVSR) which had no other use so it effectively became my what cpu am i register. That register is written by the Linux loader at boot for both the primary and secondary SH2s.

Performance is abysmal, bus contention is bonkers; but it does work, and that's fine by me.

smp: Bringing up secondary CPUs ...
MARS SMP: released secondary SH2 to 22082000
smp: Brought up 1 node, 2 CPUs

I must admit that it wasn't as easy as that, it really involved lots of tinkering and (Mostly) trial-and-error (I also spent 2 nights chasing why both CPUs would get woken but soon after they'd idle, turns out I needed a fix on default_idle() that was making the scheduler bug out and not correctly continue execution).

But it was well worth it.

I just then basically made a simple console display driver (So you know, you could see it in action in your actual screen)...

[image: Linux on 32X]

Voilà

Needless to say that all of this required lots of fine-tuning (I was also OOM-ing constantly and needed to put both Linux and Busybox through a good diet) but it was again, a very rewarding experience.

Misc. config. files if anyone wants to try

Linux tree (mars_defconfig)

Busybox config

Init script




Original: https://cakehonolulu.github.io/linux-on-32x/ · Discussion
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A few weeks ago, we conducted hour-long conversations with 10 of our users to dig deep into how you manage your preferences and configurations in Thunderbird desktop. While this specific research cycle focused on the desktop experience, our ultimate goal is a holistic strategy that ensures our mobile settings feel like a natural extension of your workspace.




Here is a quick look at what we discovered, what you valued, and how your feedback is actively shaping our design roadmap.








[image: "Key themes" is written along the top of the graphic with 6 boxes under, noting each theme: trust, reduce the clutter, settings are setup once, hard to navigate, users manage their inbox like a to-do list/workflow, and configuring settings is confusing and time consuming.]



What you told us




You are incredibly passionate about customization, and appreciate Thunderbird’s robust functionality. Overall, a common thread that stood out was that most of you want to set up your space once and then make small tweaks to your preferences, you want it to look modern, and navigate effortlessly without running into issues with technical jargon. 




Here are the key themes that emerged from our conversations:





	Ecosystem trust: Your commitment to Thunderbird is rooted in a deep trust for open-source software, the Mozilla brand, absolute transparency, and reliability.




	Set and forget: You customize extensively during your initial setup, followed only by minor tweaks to get your workspace just right. 




	Clutter & noise: There is a strong desire to reduce workspace clutter and the cognitive “noise” within dense configuration menus.




	Search to navigate: While deep navigation menus can feel hard to find your way through, an in-app search function is your go-to for finding what you need quickly. 




	The “inbox as a to-do list” workflow: Many of you don’t just read mail, you actively treat your unread inbox as a task list or interactive to-do queue.




	Terminology barriers: Even for advanced users, many settings feel overly technical, which causes hesitation when you’re trying to explore your options.













[image: "Recommendations" is written along the top of the graphic with 6 boxes under, noting each theme: Demystify advanced settings, grouping one-time configurations, surface quick controls, group tasks, explain security and privacy practices, and pair with modern UI.]



Improvements we want to make




We don’t want to just make minor fixes, we want to design a better workflow. Based on your feedback, here are the core design actions that will be driving our next phase focusing on general and account settings: 





	Demystify the language: We are planning to replace confusing technical terminology with plain, clear language, so you always know exactly what each function does.




	Streamline information architecture: We are regrouping settings into logical, task-oriented categories to make manual navigation smooth and intuitive.




	Bring context to privacy & security: Instead of a flat list of checkboxes, we want to add clear explanations around data security and defaults so you can make confident, informed decisions.




	Functionality meets modern UI: Thunderbird’s robust functionality is its superpower, but a dated interface shouldn’t be a barrier to entry for newer users.




	Accessibility update: Based on a community member’s recent audit, we are also taking this opportunity to improve the overall accessibility of the settings experience.










What’s next?




We are hitting the ground running with these insights. Right now, our team is actively:





	Finalizing our project scope to directly incorporate these research findings.




	Mapping out and proposing a streamlined information architecture for settings.




	Designing this layout holistically so that desktop preferences and mobile configurations






A massive thank you to everyone who offered their time and feedback for this study! We look forward to sharing more with you soon.




Let us know your thoughts in the comments below! 





				

			
			

			
			



Original: https://blog.thunderbird.net/2026/07/desktopsettings/ · Discussion
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🐟 BillAI Bass Builder Guide



Powered by Strands Agents Bidirectional Streaming + Amazon Nova 2 Sonic
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nobie.com · 32 points · Discussion

It's time to fall back in love with your craft.

The easiest way to open xlsx on Mac.
No account.
Download and start working. That's it.

Free forever
For everything you can do in Excel or Google Sheets.

Local-only
Your data never leaves your Mac.



You shouldn't need to compromise
All your features, shortcuts and speed.
  
All Excel formulas


  
All Excel styling


  
Unmatched performance


  
Tables


Charts & Pivots
EDITING COMING SOON

  
AI-first: use Claude, Codex, etc.








Your data never leaves your Mac.
Nobie is local-only. We don't collect, process, or transmit your data. Everything stays on your machine.

  Local-only
Your spreadsheets never leave your Mac. No servers, no uploads, no exceptions.

  No middleman
Claude, Codex, Gemini — your AI connects directly to your spreadsheet. Nothing in between.

  You own your data
No vendor lock-in. Your files are always standard .xlsx.




Use Claude, Codex or Gemini
Bring your most powerful AI and stay in the flow state, without leaving the context of your computer-use agent.

[image: Ship Taking Off During Sunrise]


[image: Own Your Craft]
Own Your Craft.





Original: https://nobie.com · Discussion
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Why You Should Tune Code Before Your Garbage Collector






Optimising your memory allocations in Java could make far more difference than your choice of
Garbage Collector and may even change which is the best garbage collector.


In this post I look at a simple event to response latency benchmark, MarketDataSnapshot to NewOrderSingle at 50K/s for 30 minutes using JLBH to test Chronicle-FIX. The goal is to compare a system which is doing redundant work (in this case logging each message using SLF4J), compared with not logging (Chronicle-FIX records every message internally using Chronicle Queue) and how this changes the choice of Garbage Collector

  For the p99 (worst 1 in 100) the choice of Garbage Collector makes a different on par with optimising how loggin is done

  
However, for the p99.99 (worst 1 in 10,000) optimsing how the logging is done is orders of magnitude more signifciant than the choice of Garbage Collector

    

  






Unoptimised Benchmark


This takes the optimised benchmark and adds one SLF4J log line of just the message to be sent. One log line might not sound like much but ding this on every message makes a big difference esp when the rest of the code is written for low latency.


Table 1. RTT latency distribution with slf4j logging







	GC option

	p99

	p99.99




	Parallel large Eden, no large pages

	16.86

	20,480




	ZGC, no large pages

	12.21

	19,694




	G1 + COH, no large pages

	12.02

	20,349




	G1, 2 MiB large pages

	13.94

	20,021




	Shenandoah generational, no large pages

	12.30

	19,235









	
Note


	
The p99.99 are thousands of microseconds or 19 to 20 milliseconds.







The p99.99 or worst 1 in 10,000 might sound rare, however at 50K/s that is 5 times per second or 300 times per minute

Based on these results, you might conclude that Shenandoah is a good option, and avoid Parallel GC.






How much difference is the disk IO making


IO is often a significant proportion of delays, and we can see that just moving where the logs are written. In this case to a tmpfs filesystem.


Table 2. RTT latency distribution with slf4j logging to /dev/shm







	GC option

	p99

	p99.99




	Parallel large Eden, no large pages

	34.50

	10,994




	ZGC, no large pages

	10.86

	9,617




	G1 + COH, no large pages

	10.90

	10,043




	G1, 2 MiB large pages

	10.64

	11,682




	Shenandoah generational, no large pages

	10.32

	9,552






While the p99 for parallel GC is possibly an outlier, you still might favour Shenandoah, however just moving where the log is being written makes far more difference.




	
Note


	
The p99.99 are thousands of microseconds or 9 to 10 milliseconds.












Remove the redundant logging


Chronicle-FIX already records every message using Chronicle-FIX so the slf4j log is redundant. For low latency coding we use Chronicle-Queue for all recording and almost no logging as it can be the biggest source of delays otherwise. As a policy, we don’t have info level logging after startup. ie. either its an error/warning and on by default, or a debug logging and off by default. ie. make a decision as to whether it’s really needed or not.


Table 3. RTT latency distribution with only Chronicle-Queue recording







	GC option

	p99

	p99.99




	Parallel large Eden, no large pages

	7.14

	8.94




	ZGC, no large pages

	7.82

	9.36




	G1 + COH, no large pages

	8.30

	12.4




	G1, 2 MiB large pages

	8.59

	154.4




	Shenandoah generational, no large pages

	7.83

	233.7






As you would expect, the p99 has dropped about 2 microseconds, however what is significant is that the p99.99 has dropped by three orders of magnitude. Also, the preferred garbage collector has flipped due to the change in work load, all for the sake of one log line. In this case, parallel GC looks best, and Shenandoah came out worst on the p99.99.




	
Note


	
The p99.99 are microseconds or more than a 1000x faster than logging to /dev/shm












Conclusion


The choice of the best Garbage Collector and how to tune it depends on your workload. It makes sense to ensure your workload has been optimised first because a) it can make more difference in some cases, b) it can change your preference as well.
















Popular posts from this blog




Asking multiple AI to optimise the same code




As different AIs are implemented differently, they don't all provide the same answer, nor do they consistently outperform one another. The best approach is to use multiple AI and pick the one you like best. My goal here is not to declare a winner based on one example, but instead to show the variety of answers you can get with different AI.  I asked each AI to   Suggest how to implement this more optimally  private static String formatOffset(int millis) {     String sign = millis < 0 ? "-" : "+";     int saveSecs = Math.abs(millis) / 1000;     int hours = saveSecs / 3600;     int mins = ((saveSecs / 60) % 60);     int secs = (saveSecs % 60);     if (secs == 0) {         if (mins == 0) {             return sign + twoDigitString(hours);         }         return sign + twoDigitString(hours) + twoDigitString(mins);     }     return sign + twoDigitString(hours) + twoDigitString(mins) + twoDigitString(secs); }  private static String twoDigitString(int value) {     ...






Demystifying Java Object Sizes: Compact Headers, Compressed Oops, and Beyond




  Introduction    Measuring an object’s size in Java is not straightforward. The platform encourages you to consider references and abstractions rather than raw memory usage. Still, understanding how objects fit into memory can yield significant benefits, especially for high-performance, low-latency systems.    Over time, the JVM has introduced optimisations like Compressed Ordinary Object Pointers (Compressed Oops) and, more recently, Compact Object Headers. Each of these can influence how large or small your objects appear. Understanding these factors helps you reason about memory usage more concretely.      Measuring Object Sizes    In principle, you can estimate an object’s size by creating instances and observing changes in the JVM’s free memory. However, you must neutralise certain factors to get consistent results. For example, turning off TLAB allocation ( -XX:-UseTLAB ) makes memory usage more directly observable. Repeated measurements and median calculations can reduce the im...






Updated Biography




    Peter Lawrey  is an Australian/British software engineer and entrepreneur best known for work on ultra-low-latency Java systems and for leading the open-source OpenHFT  libraries. He is the founder and chief executive of Chronicle Software, a London-based company whose technology is used in trading and market-infrastructure workloads. Lawrey is also a recognised Java community figure: he was named a Java Champion in 2015, has been described by conference organisers as having provided the most answers for the Java and JVM tags on Stack Overflow, and writes the long-running Vanilla Java  blog. ( Chronicle Software , javachampions.org , qconnewyork.com , blog.vanillajava.blog )      Career    Lawrey founded and leads Chronicle Software, which builds enabling technology for event-driven trading and market-data platforms. The company states that its software underpins systems at several tier-one banks; a 2024 press announcement similarly described Chronicle as supplying "8 of the t...
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			My TFTP honey pot
has been running for over a month, continuously on my $5 a month VPS,
and intermittently on my Dell R530 home server.
It’s time to see what surprises it has captured.

When the TFTP honey pot runs, both servers
see between 20 and 50 TFTP packets per day.
Both servers see mostly the same traffic.
I was extremely excited when I got daily UDP port 69 traffic,
most of it in TFTP format.
I was let down when I realized most of the traffic was
regularly scheduled scans
from seven infosec companies.

Infosec company scans


	Shadow Servers

	5 ERROR packets, about 1 every 11 seconds

	Code 4, message “Bad Filename”

	Code 0, message “Access violation”

	Code 4, message “4”, 1 extra bytes “\x05\x00\x044\x00\x00”

	Code 5, message “Illegal TID”

	Code 4, message “Illegal TFTP operation”





	RRQ for a.pdf, octet, on a different schedule than the burst of ERROR packets





	Censys

	RRQ for /a, netascii





	Driftnet

	RRQ for file named with 8, randomly-chosen letters, netascii

	File name fist pattern “[a-zA-Z][a-zA-Z][a-zA-Z][a-zA-Z][a-zA-Z][a-zA-Z][a-zA-Z][a-zA-Z]”

	Sometimes via IPv6





	Shodan

	16 byte non-conforming UDP payload

	hex representation: 00000417271019800000000000034925

	Arrives from UDP port 18020 about half the time

	bursts of 4-6 packets inside of two minutes, from two or more IP addresses





	Secretive Palo Alto Networks

	RRQ for /a, netascii, followed by RRQ for file, octet.





	Netscout

	RRQ for file name ay9mfwq7xxmd4w6c7\xa0, octet





	Internet Census

	RRQ, file name /a, netascii

	16 byte non-conforming UDP payload, no two exactly the same

	hex: 000004172710198000000000xxyyzzww

	superficially resemble Shodan non-conforming UDP payload







Yes, that’s three companies that regularly request
a file named “a” for download.
I found it tedious to disentangle the requests.
Command line whois doesn’t provide very regular output.
I retrieved CIDR data for each of the three from whois,
and re-extracted log entries based on CIDRs using grepcidr
to double-check that I caught all the log entries of each company,
and assigned log entries to those companies correctly.

These seven companies mostly use IP addresses registered to themselves.
Most of the IP addresses are without A records in DNS.
I was able to find the owners of the addresses via whois.
Shodan is the exception, sometimes using their own IP addresses,
sometimes using Digital Ocean addresses.

I can’t discern any kind of schedule other than “about once a day”
for most of these company’s probes.
Over 35 days, my always-on TFTP honey pot got 35 pairs of probes
from Palo Alto Networks IPv4 addresses.
Requests of each pair arrive about 45 seconds apart.
The first request of the pairs arrives a mean of 24.09 hours apart,
minimum of 14 hours apart, maximum of 33.65 hours apart.


	
			
						
						Min
						Median
						Max
			

	
	
			
						Palo Alto
						14
						24.2
						33.7
			

			
						Netscout
						31.9
						72.7
						260
			

			
						Censys
						0
						24
						60
			

	


Above, examples of intervals (in hours) between probes
from three of the infosec companies.
Even for Palo Alto Networks and Censys probes,
a median of 24 hours is almost meaningless given the range
of between-probe-intervals.

Cryptic probes: irregular or very infrequent


	
			
						
						Count
						Name
						Type
			

	
	
			
						OACK pairs
						5
						
						
			

			
						RRQ
						1
						startup-config
						octet
			

			
						RRQ
						1
						masscan-test
						netascii
			

			
						RRQ
						2
						test.xxx
						octet
			

			
						RRQ
						2
						test
						octet
			

			
						RRQ
						7
						file_id.diz
						octet
			

			
						Nonconforming
						11
						hex: 000010000000000000000000
						12 bytes binary
			

			
						RRQ
						1
						..\\..\\..\\..\\boot.ini
						octet
			

			
						RRQ
						2
						test
						octet
			

			
						RRQ
						6
						pxelinux.0
						octet
			

			
						RRQ
						9
						config
						octet, blksize:1428, tsize:0 options
			

			
						RRQ
						6
						a
						octet, Alpha Strike Labs
			

			
						RRQ
						1
						r7tftp.txt
						octet
			

			
						Nonconforming
						1
						hex: 68656c700d0a0d0a
						8 bytes binary, “help” with 2 crlf end-of-lines
			

			
						Nonconforming
						3
						hex: 00000417271019800000000012101111
						16 bytes binary
			

	


One more that’s not so easily described:

Five busts of RRQ for y000000000028.cfg, 000000000000.cfg,
y000000000000.boot, ata192.cfg, spa504g.cfg, spa112.cfg
in various combinations,
all with type octet, all from 199.115.115.137.

What’s the point of these scans?

First and foremost, it seems like mere identification of
IP addresses listening on UDP port 69 is a major purpose.
Netscout, Internet Census and Censys seem to be looking for TFTP servers.
Doing an RRQ for a file named /a or 8, randomly-selected characters
can’t lead to more than identifying that a TFTP server listens
on port 69 on a given IP address.
The RRQ for masscan-test seems to be a server existence probe
hiding behind Robert Graham’s masscan,
which is a TCP-only, whole internet scanner.

One of the RRQs asks for a file named r7tftp.txt,
a file requested by the nmap TFTP server ID module.
I don’t believe that RRQ was generated by nmap,
but certainly one of the points of these scans is to identify
which TFTP server runs on which host.
Palo Alto Networks pairs of requests  of /a with type “netascii”,
followed by file with type “octet” seem like an attempt to identify
which server software answered the request.
Neither /a nor file are likely to exist,
so servers probably respond with ERROR packets.
Palo Alto Networks must be distinguishing between different server software.
I hypothesize that Shadow Servers’ burst of ERROR packets,
and the pairs of OACK packets must serve the same purpose by different means.

A few of the packets probe for poorly-configured servers.
The single request for ..\\..\\..\\..\\boot.ini
obviously attempts to see if a Windows TFTP server allows directory traversal.
Asking for pxelinux.0 and all the files 199.115.115.137. requests
fall in this category.

I have no idea what Shodan gets from sending bursts of packets that don’t
conform to TFTP.

There are only a few CVEs
for TFTP server.
I don’t think any of the probes are attempts to exploit TFTP server
vulnerabilities.
One of the ironies of this experiment is that most of the TFTP
traffic comes from infosec companies,
not “bad guys” trying to exploit niche software.

		

		
	








			



Original: https://bruceediger.com/posts/tftp-honeypot-results/ · Discussion
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github.com · 19 points · Discussion

Two weeks ago I was on my babymoon in Corfu, Greece. While in transit, I was overseeing a GSoC intern submit an important feature to my array database library, Xarray-SQL. He added `to_dataset()`, which completed the roundtrip between thinking of array data in a tabular model simultaneously as gridded rasters (the premise of the project is that every Nd array can be mapped to 2d, where orthogonal dims of the Nd array are just primary keys of a tabular representation). We discussed in chat, now that this feature existed, what demos could we make that would prove this data model works?With down time on a warm beach during a heatwave, cool salty water giving me fresh ideas, I had an idea: what if we used Coiled's Geospatial benchmark discussion as a comprehensive overview of geo and climate queries. Are all of these common operations secretly relational, just with the wrong data model? Using Claude Code on the beach, I can confirm that this seemed to be the case: Claude and I publish a benchmark that illustrated how every common operation in geo and climate sciences (at the 100 TB range) were actually secretly relational operations: https://github.com/xqlsystems/xarray-sql/blob/main/docs/geos....
Most surprisingly of all, from these examples was that a core operation, regridding, was just a sparse matrix-vector product. Claude had pointed out to me that in this data model, matmul was just a `SUM(val * val) ... JOIN .. GROUP BY`. This has a direct parallel to einsum notation, but can be expressed in (arguably) elegant SQL syntax! This capability seemed to be greater than the sum of it's parts.
Back in the cool water of the Ionian, I thought about the implications of this more deeply. I reflected that, all of the Coiled benchmarks did, deep down, was _post process_ simulations that happen in numerical/array code. Why couldn't these physics calculations be push down into the database also, if we could so matmul in SQL? Then it hit me: maybe they could, if in addition to linear algebra, if SQL could do calculus! https://bsky.app/profile/al.merose.com/post/3mpbods7wts2y
Later on, I implemented autograd on top of DataFusion's visitor pattern based on JAX's implementation. In my simplified array model, it turns out that we only care about partial differentiation on the diagonal of the Jacobian, meaning that `grad()`, `jvp` and `vjp` are just row-wise operations! I then implemented a common physics calculation from the coiled benchmark that required gradients. From here, I realized if I can autograd in the database, why can't I create a neural network?
As I came back home, I created some slides, and presented this work to DataFusion's inaugural showcase: https://www.youtube.com/watch?t=1511&v=5o-4hL8vGPw&feature=y... I realized in this synthesis that SQL is not necessarily a toy language for writing neural networks, but in fact, may be highly desirable in the future due to the fundamental principles of relational databases: the logical layer should be independent from the physical layer. If that property holds, and a neural network is a series of relations, could we create a SOTA distributed system for training more easily? For example, if we had one global logical plan of dataflow, could we better distribute work on 1000+ GPUs?
Several scientists and engineers and I are working together to explore this weird world of relational arrays at https://xql.systems (discord link at the bottom if you want to get involved).


Original: https://github.com/xqlsystems/xarray-sql/blob/claude/xarray-sql-mnist-demo/benchmarks/nn.py · Discussion
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engineering.upenn.edu · 17 points · Discussion


                When engineers think about protective materials, like those used in packaging and support, they usually think about strength, stiffness and durability. But what if those same materials could also sense their external environment?

That question emerged unexpectedly for Ling Li, Associate Professor in Materials Science and Engineering, when his lab and colleagues were investigating how sea stars build lightweight yet resilient skeletons. 

“We were looking at sea stars to understand how nature creates porous skeletal materials that are both strong and lightweight,” says Li. “Then we discovered lens-like structures embedded in the tips of the sea stars’ arms.”

That surprise became the focus of a study published in Proceedings of the National Academy of Sciences (PNAS), where Li, Ph.D. student and first author Liuni Chen and their collaborators from Penn Engineering, Virginia Tech, MIT, Bowdoin College, the University of South Carolina and the Zuse Institute Berlin, revealed that the skeleton of the sea star Protoreaster nodosus contains specialized mineral structures capable of guiding and concentrating light. The finding suggests that nature may have evolved a way to combine mechanical support and optical sensing within the same material system.


The sea star, Protoreaster nodosus, is commonly known as the horned sea star or the chocolate chip sea star and is found in the shallow waters of the Indo-Pacific region (© Liuni Chen).


Multifunctional Materials Found in Nature

Li recognizes that the discovery was accidental, but that the multifunctionality of the sea star skeleton is indeed intentional and expected. 

“Natural materials often have to do many things at once,” Li says. “They provide structural support, protection, sensing and other functions. We study how these systems are designed and then extract the underlying principles that can inspire future engineering materials, such as lightweight, impact-resistant structures, self-monitoring materials that can sense damage and architected materials for aerospace, transportation and protective applications.”

Like other echinoderms — including sea urchins and brittle stars — sea stars build their skeletons from calcium carbonate, a mineral that engineers know well. Although lightweight and abundant, calcium carbonate is inherently brittle. Making it porous, a common strategy for reducing weight, typically makes it even more fragile.

Yet sea stars somehow achieve the opposite outcome. Their skeletons are highly porous but remain strong, resilient and capable of withstanding the demands of life in the ocean.

Li’s group originally set out to understand how this remarkable skeletal architecture works, which led to the discovery of a unique dual-scale architected microlattice published as a cover story in Science. But when they examined the tips of the sea star’s arms, they noticed something unusual: dozens of smooth, lens-like protrusions embedded within the mineral skeleton.


Li holds the skeletons of two differently sized sea stars, both showing the calcium carbonate skeleton.


Collaborating Across Fields to Understand the Sea Star

Using high-resolution imaging and optical experiments, the researchers found that these structures — called light-guiding structures — extend deep into the skeleton like tiny mineral cones. Rather than serving only a mechanical purpose, they can transmit and focus incoming light into an internal cavity within the skeletal element. Optical simulations showed that individual structures can guide roughly 70 percent of incident light while concentrating it at their base. Working together as an array, the structures collect light across a wide field of view and produce a signal several times stronger than any single structure alone.

The finding helped solve a longstanding mystery. Similar lens-like features had been observed decades ago in sea stars and brittle stars, but their function remained unclear.

“A different group had already identified related lens structures in brittle stars,” says Li. “When we found similar features in sea stars, we were able to connect the dots and investigate them systematically.”

Combining expertise in materials science, optics, biology, crystallography and computational modeling, the research team aimed to understand not only what the structures looked like, but also how they might function in the animal’s daily life.

Light sensing can help marine organisms detect predators, find shelter, locate food and navigate their environment. Although the exact biological role of the structures remains under investigation, the work demonstrates that the sea star skeleton is doing more than providing support and protection.

For engineers, that multifunctionality may be the most exciting aspect of the discovery.

“In nature, one structure often serves many purposes because materials are expensive for organisms to make,” Li says. “Evolution tends to use the same material system for multiple functions, so adopting that approach in material manufacturing and design would only help our engineered structures perform better and cost less.”


Li’s lab group from left to right: (front row) Yuri Kurihara (Ph.D. student), Liuni Chen (Ph.D. student) and Charlotte Chen (Ph.D. student); and (back row) Yanbin Li (postdoc), Xingchen Zhao (postdoc), Yang Geng (Ph.D. student), Chenhao Hu (Ph.D. student) and Khue Luu-Dang (M.S. student).


Applying Sea Star Skeleton Lessons to Engineered Materials

Multifunctional design is not a new concept in engineering, but integrating additional capabilities into a material often comes with tradeoffs. Adding sensors, for example, can compromise strength, weight or durability.

What Li’s lab is adding to this engineering approach is the way he looks to nature for the solutions. The sea star’s approach is one that can be a valuable lesson.

“Instead of attaching sensing components to a protective structure, the animal embeds optical functionality directly into its skeletal architecture,” says Li. “The same porous mineral framework that provides support also contains built-in light-guiding elements, and these organisms have had millions of years of evolution to perfect these functions.”


A scanning electron microscopy (SEM) image of the sea star arm skeleton with soft tissue removed. The terminal plate, located at the tip of the arm, contains numerous, bump-like light-guiding structures. The image measures approximately 5 mm in width (© Liuni Chen).


Why Does This Particular Combination of Multifunctionality Matter in Engineering?

This example from nature could inspire future engineered materials like lightweight foams, packaging materials and structural components for spacecraft capable of both protecting and monitoring their surroundings. 

Lightweight cellular materials and foams are widely used in packaging, transportation and structural support applications, but they typically serve only mechanical roles. Inspired by the sea star, engineers could envision future materials that incorporate sensing capabilities without sacrificing structural performance.

“Imagine a protective panel that not only absorbs impacts but also monitors environmental conditions, detects damage or provides feedback about its surroundings,” says Li. “The sea star demonstrates that such combinations may be possible.”


Li holds the skeleton of a sea star (left), which is composed of numerous millimeter-sized skeletal elements called ossicles. These biomineralized ossicles are primarily made of calcium carbonate, the same chemical composition as the geological calcite crystal shown for comparison on the right.


Porosity to Add Strength

The study also highlights another lesson from nature: geometry matters.

Sea star skeletons are composed of intricate networks of pores that minimize material use while maintaining mechanical performance. In conventional engineering materials, adding pores usually reduces stiffness and strength. The sea star overcomes this challenge through carefully controlled architectural design.

“The transitions between pores are extremely smooth on a microscopic level,” Li explains. “That allows stresses to be distributed more uniformly throughout the structure.”

Previous work from Li’s group showed that these skeletal architectures can also localize fractures, preventing small cracks from propagating through the entire system. Together, these strategies allow a brittle mineral to behave in ways that conventional ceramic materials typically cannot.

The discovery of light-guiding structures adds another layer of sophistication to an already remarkable material system. In simulations, the structures not only transmitted light but also enhanced the stiffness of the surrounding skeleton, reinforcing the idea that optical and mechanical functions can coexist within a single design.

Still Uncovering Nature’s Secrets

Discoveries like this underscore the value of studying natural systems with curiosity rather than focusing only on immediate applications.

“Many of the most interesting findings happen by accident,” he says. “There is still so much we don’t know about how these organisms work.”

That sense of exploration continues to guide the lab’s research. The team is now investigating how the light-guiding structures form during growth and regeneration, a process known as biomineralization and morphogenesis. Understanding how sea stars construct these complex mineral architectures could provide additional insights into sustainable manufacturing and materials production.

“Nature builds sophisticated mineral structures at ambient temperatures and pressures, using far less energy than many industrial manufacturing processes,” says Li. “By uncovering the mechanisms behind these biological systems, we can identify new pathways for creating advanced materials more efficiently.”

Learn more about Ling Li’s research here.


This work was supported by the National Science Foundation (NSF) (grants 1942865 and 2432445) and partially supported by a Research Grant from HFSP (Ref.-No: RGP016/2023. 10.52044/HFSP.RGP0162023.pc.gr.168601).


            



Original: https://www.engineering.upenn.edu/stories/how-sea-stars-build-materials-that-can-see/ · Discussion
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 OpenClaw Machines


Run as many isolated OpenClaw agents as you need, on hardware you own.





OpenClaw Machines is an open-source platform for running
OpenClaw in secure AI sandboxes on your
own infrastructure. A control plane orchestrates your hosts, and each
agent runs in its own
Firecracker microVM on
them — hardware-isolated, safe for untrusted and agent-generated code. A
Cloudflare data plane is the front door: every machine gets its own
subdomain behind edge auth, reached through a tunnel that terminates inside
the VM — no host port is exposed for user-to-VM traffic. The current control
plane still needs private or firewall-restricted access to each agent's
authenticated control API on 9090. See it running at
openclawmachines.com.

The Apache-2.0 public core ships every piece of that stack:


	a minimal control plane —
Go API, Postgres-backed accounts, machines, and hosts;
placement,
machine lifecycle,
host enrollment,
backups, and
durable workflows;

	the host agent
(ocm-agent) — boots, supervises, and reaps Firecracker microVMs on your
enrolled Linux boxes, managing bridge/TAP networking and rootfs staging;

	a per-host LLM proxy
(LiteLLM) — one place for model keys and BYO-key support, with per-machine
usage tracking across providers (or your own locally served models);

	the OpenClaw runtime — the
in-VM pieces: auth proxy, web-chat gateway, live terminal, and the
artifact-driven runtime staging/upgrade flow;

	the browser runtime —
paired Chromium browser VMs with CDP routing and a watchable live view;

	workspace integrations / native MCP
— GitHub, Google Workspace, OpenAPI, GraphQL, and remote-MCP tools connected
once per workspace and exposed to machines through the OCM MCP facade;

	and the build pipelines that assemble it all — every
component's build command, the GCS artifact bucket layout, host provisioning
scripts, and the release lanes.



The ocm CLI lives in the separate
mathaix/ocm-cli Apache-2.0 repository.


Video link


Click the screenshot to watch the 43-second demo on YouTube. This is a linked
image, not an embedded player.

[image: OpenClaw Machines demo: an agent calling a workspace MCP tool]

The demo covers host onboarding, agent spin-up, the running Firecracker VM
terminal, workspace MCP integrations, and an agent tool call end to end.

[image: An OpenClaw machine running in a Firecracker microVM]


Why OpenClaw Machines



	Security. Real isolation, not containers: one Firecracker microVM per
agent, with its own guest kernel behind a KVM hardware boundary — and auth
enforced at the edge and again inside every VM.

	Cost. One flat server cost: rent a single bare-metal box and run as many
hardware-isolated agents as it fits — see
how the options compare. The same architecture
cuts token spend too: route agents to open-source models running on your own
GPU hardware instead of paying per-token APIs.

	Sovereignty. Your hardware, your data, your keys. Run the control plane
and workers on machines you own, and route model traffic through the per-host
LLM proxy to any provider — or to models served on your own GPUs.

	Open source. Apache-2.0 public core and companion
ocm CLI, permissively licensed for
adoption, embedding, and contribution.

	Enterprise. Multi-user accounts and teams, admin-gated host management,
encrypted per-machine secrets, and capacity/placement policies across your
fleet.

	Ecosystem. Browser VMs for web automation, live terminal and web chat,
per-VM routing, workspace-scoped native MCP integrations, backups/snapshots,
agent memory, and observability with OpenTelemetry/Opik tracing and
per-machine usage tracking.




How the options compare


If you run OpenClaw today, you have a
few options:


	Local hardware — run it on your own laptop or desktop.

	A VPS (e.g. Hostinger, DigitalOcean) — rent a virtual server and run it
there.

	A managed service (e.g. KiloClaw) — spin up a hosted OpenClaw instance and
pay per instance.



OpenClaw Machines is the fourth option: rent one bare-metal server
(OVHcloud, Hetzner, …), point OpenClaw Machines at it, and spin up as many
hardware-isolated OpenClaw instances as the box will hold. One agent or
fifty — the cost stays one flat server.




	Feature
	Local hardware
	VPS (Hostinger)
	Managed (KiloClaw)
	





	Setup effort
	Low
	Medium
	Lowest
	Medium (provision + enroll host)



	Per-agent isolation
	Process-level
	Shared-kernel / container
	Per instance (managed)
	Hardware — Firecracker microVM



	Run many agents
	Limited by your box
	Limited by VPS size
	Yes — but pay for each
	Yes — as many as the server fits



	Multi-user / teams
	No
	Manual
	Varies
	Yes — built-in accounts & teams



	Cost model
	Your own hardware
	Pay per VPS
	Pay per instance
	Pay per server (flat)



	Cost at scale
	Doesn't scale
	Rises with size
	Highest (linear per agent)
	Lowest per agent



	Hardware control
	Full (but limited)
	Virtualized, shared
	None
	Full — dedicated bare metal



	Data & keys stay yours
	Yes
	Mostly
	No (their infra)
	Yes — your hardware



	Backups / snapshots
	Manual
	Provider snapshots
	Managed
	Built-in



	Ops / maintenance
	You
	You
	None
	You (self-hosted control plane)





In short: the managed route is easiest but priced per agent; local and
VPS are cheap to start but don't isolate or scale well. OpenClaw Machines
trades a little more setup for the best economics and isolation once you're
running more than a couple of agents — one server, many hardware-isolated agents,
all yours.


How it works


OpenClaw Machines turns your own Linux servers into a pool of secure, on-demand
sandboxes. Each sandbox is a real Firecracker microVM (its own kernel,
hardware-isolated via KVM) that runs one AI agent. The platform is the control
plane that creates those VMs, keeps track of them, routes traffic to them, and
tears them down — so you can run many untrusted agents safely on infrastructure
you own. Think: a mini-cloud for AI agents, that you self-host.


	Control plane (Go backend) — the brain. Accounts, machines, hosts, and
config; the API the UI/CLI call; placement and lifecycle orchestration.

	Hosts + worker agents — your Linux boxes. Enroll a host with an install
script; its worker agent boots and stops Firecracker microVMs when told to.

	Machines — one isolated microVM per agent. Inside: the OpenClaw agent, a
web chat gateway, and a live terminal.

	Browser VMs — separate microVMs running headful Chromium with a live
view, driven by the agent over CDP for browser automation.

	Routing / data plane — every running VM gets its own subdomain and a
Cloudflare Tunnel that terminates inside the VM, with auth enforced at
the edge and again in-VM.

	Workspace integrations (native MCP) — connect external tools once per
workspace (GitHub, Google Workspace, or any OpenAPI / GraphQL / remote-MCP
endpoint); the control plane exposes them to each machine's agent through a
single built-in MCP server, so the agent discovers and calls them with
ocm.search_tools / ocm.call_tool instead of per-integration wiring.
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I created a simple CLI that turns a YouTube guitar-lesson video into a PDF of the guitar tab.There are services that transcribe music from Youtube videos into tabs, but they never work well enough for me. Instead I'm taking a simpler approach. 
It downloads the video, samples frames, uses Claude vision to locate the tab region, crops every frame to that region, de-duplicates the crops by the bar number printed on each line of the score, and stitches the distinct tab lines vertically into a PDF.
I didn't test it on a lot of different Youtube videos yet, so problem will arise for sure.


Original: https://github.com/marcelpanse/youtube-guitar-tab-parser · Discussion
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littlelanguagemodels.com · 13 points · Discussion


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




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




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




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





	day-to-day responsibilities




	previous experiences making IA decisions, positive or negative




	perception of the areas with the highest potential for company growth




	professional goals






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




How Company A plans and delivers items.




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




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




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




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




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




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




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




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




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




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




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




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




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




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




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




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




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




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




Put users into categories




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





	Location (by country, city, district)




	Clinical discipline (nursing, surgery, pharmacy)




	Clinical specialty (dermatology, ethics, pathology)




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




	Role (educator, administrator, researcher)




	Institution (academic, commercial, non-profit)






For patients of healthcare providers, groups may include:





	Insurance type




	Age group




	Risk level






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




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




Test with a small group of users




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





	Do labels match user language?




	Do groupings match users’ mental models?




	Does content hierarchy reflect user goals?




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






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




Think horizontally, not vertically




What do I mean by this?




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




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





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




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






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




Vertical vs horizontal content thinking



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




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




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




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




Key takeaways




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





	Start with user goals




	Identify commonalities across products




	Identify opportunities for consolidation and removal across content




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




	Put users into categories




	Test with a small group of users




	Provide multiple information pathways to improve discoverability




	Be prepared for content discussions to get heated






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





Original: https://littlelanguagemodels.com/how-to-structure-your-sites-after-a-big-acquisition/ · Discussion
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lcamtuf.coredump.cx · 12 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://lcamtuf.coredump.cx/blog/conway/ · Discussion
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9 points · Discussion

Back in 2012 I built https://cert-depot.com as a weekend project. Node.js + Express + jQuery, shelling out to OpenSSL for certificate generation. It worked but I eventually let it rot. https://news.ycombinator.com/item?id=4766743Rewrote it from scratch in Go. The entire thing is a single binary with no external dependencies:
1. Certificate generation uses Go's crypto/x509 (no OpenSSL)
2. Certificates are generated in memory and streamed directly — nothing is stored on the server
3. RSA 2048/4096 and ECDSA P-256/P-384
4. Subject Alternative Names (required by browsers since Chrome 58)
5. ZIP (PEM files) or PFX/PKCS#12 output
You comments / suggestions / bug reports are very welcome. Thanks.
Source: https://github.com/dimastopel/certdepot


Original: https://news.ycombinator.com/item?id=47613622
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            AOT Compilers

It has been normal and expected for a long long time that any machine code they spit out would come with a bunch of metadata that is meant to be used by different pieces of the target system.
There is of course symbol names for functions, which allow you to use the instruction pointer to find what the function it's currently in is called, and where it starts. Plus, when a dynamic library (a DLL, dylib, or so) is loaded, the symbol names are a part of what allows you to actually call the functions that you want.
There's the debug data, which can include a wide variety of things. The interesting parts for this post are line number annotations that you can use to take the instruction pointer and not only get the name of the function it belongs to, but also the file name and line number (and more).

For languages like C++ that have exceptions, there is tables with the necessary information to find out at run time when an exception is thrown, how each of the frames on the stack want to deal with it. Of course this includes checking if there is a try block in the function that covers where inside the function the instruction pointer currently sits.
In the process of handling exceptions, it is typically necessary to get rid of some amount of stack frames, as if the code had returned from these functions. This is called "stack unwinding".
You don't want to compile special code into every function to handle the possibly quite rare case that an exception passes it by. In order to support unwinding frames, the run time library will read data put into the program by the compiler that tells it exactly what needs to happen to properly get rid of the stack frame, depending on where exactly the instruction pointer is.
"Getting rid of the stack frame" also includes things like freeing different kinds of resources. This should be familiar to any C++ programmer, where you can have local variables that are cleaned up automatically when execution leaves the scope in which it is valid.
But MoarVM, which I haven't told you yet this post is about, is written in C and even though the Raku (and nqp) code it runs has exceptions, Raku exceptions are basically unrelated to the C stack. Why, then, am I talking about exceptions and stack unwinding tables?
The reason why I know more than the most surface details is that something related to this broke suddenly when MoarVM was compiled on Windows starting at a specific version of MSVC.
The reason why that can happen in a project written in C, which doesn't have exceptions like C++ does, is that we do use longjmp for "basically exception handling, but with only one bell, and no whistles":
When the implementation of some opcode encounters a problem ("the specified attribute doesn't exist", "wrong type for this kind of op", etc etc) we can just call the function MVM_exception_throw_adhoc with a string and we jump from however deep in the C stack we may be back to the interpreter loop where we translate the exception into the kind of exception that Raku works with.
The change that caused this to explode was that on Windows, the implementation of longjmp changed so that it always tries to fully unwind the stack frame-by-frame. For C code it would otherwise be possible to do the entire unwinding process by just changing the stack pointer to what it was at the point setjmp was used. After all, C doesn't have per-frame / per-function cleanup.
This wouldn't be a problem, since the compiler could just emit all the unwinding data for everything. Except that MoarVM also has a JIT compiler. The JIT compiled code usually calls into the same implementation functions that the interpreter itself would use, so a frame from JITted code may be on the stack at the time longjmp happens, and we didn't have anything in the JIT compiler to provide the necessary data to allow Microsoft's implementation of longjmp to handle these, causing a crash at run time.
"Oops"
I started working on code to provide the necessary data, since the WinAPI offers functions for exactly this purpose. I had difficulties doing development on the free Windows VM that you can get from Microsoft, so it was a bit of a painful process, and a fix that takes a whole lot less code came to the rescue. You can still look at the code I wrote to generate unwinding information for our JITted code and registering it with the WinAPI function RtlAddFunctionTable here in my MoarVM pull request.

The simpler fix we ended up going with, including a lengthy explanation of the problem and solution, can be found in this pull request from Patrick Böker, with thanks to Lazymio for this post from the Unicorn Devblog.

But this was an important step on my journey towards the main topic of this post:
What are the ways our JIT compiler can tell other parts of the system (including not just the OS, but also development tools such as profilers and debuggers) information about the code it spits out?
Quick Overview

APIs I've already come across and done something with:

	RtlAddFunctionTable lets you give unwinding info to the WinAPI and its consumers, including where a jitted function starts, but doesn't let you give it a name.

	libunwind's _U_dyn_register lets you give a function a name and provide a table of unwind instructions.

	GDB's "JIT Debug Info Readers" let you give arbitrary information to GDB, but is very "manual".

	The JITDUMP format is meant to be used with Linux's "perf" tool. It lets you give a function name, an unwind table, and even line number annotations! It requires a post-processing step though.

	"Perf Map" is a simple text file placed at a predictable position in the filesystem with one line per jitted function, the address in memory and its length, as well as its name.



There's also techniques I've seen but haven't myself tried yet. The first thing that comes to mind is to create a full ELF file (or DLL on windows or dylib on macos), write it to disk, then load it with dlopen.
There's also one thing I wish was there but I couldn't find a way to have it yet. I'll show you at the very end of the post!
Quick and Simple: Perf Map

The simplest out of all of these by far is the "Perf Map". We've had support for this in MoarVM going back to September of 2018. It allows you to see the names of functions and the filename they are associated with in the "report" output from the perf tool, and presumably some other profiling tools can consume this format as well.
The main drawback of this is that perf at least won't be able to let you look at the assembly of these functions. I assume this is because there's nothing that keeps the machine code around.

On the other end of the simplicity scale sits creating loadable dynamic library files and loading them into the process. It's also the only approach out of these that I could imagine probably works fine with every external tool. You just have to be fine with keeping the files around until the moment your tool needs them. After all, libraries aren't meant to disappear forever after the program has finished. Also, it feels like a lot of boring work to write a correct ELF (plus whatever your other target platforms want) file essentially by hand (of course you could use all the struct definition), and doing a round-trip to the filesystem feels like it might incur a heavy performance penalty. I haven't tried it though!
For All Your Unwinding Needs: RtlAddFunctionTable and _U_dyn_register

The next approach I will describe is using RtlAddFunctionTable or libunwind's _U_dyn_register, which are very similar. If I remember correctly, I didn't actually get RtlAddFunctionTable to work, and I'm not sure what exactly I was missing. I think it might have been related to address spaces, offsets, and stuff. It is however very similar to how _U_dyn_register works. The latter only works if you want to walk stack frames in your own program for whatever reason. I didn't see anything that can just piggy-back on libunwind's internal data structures to use the data for other purposes. If you want, you can compare the RtlAddFunctionTable implementation I linked above with the commit that has the equivalent thing in it.
Lots of Power, Lots of Work: GDB Jitreader

Now we will take a look at GDB's "jitreader" feature. Essentially, there is a symbol called __jit_debug_descriptor that GDB will look at whenever you call a function called __jit_debug_register_code (which is otherwise empty). It points at a doubly-linked list with addresses and sizes of "symfiles". You can make up your own definition of what is actually stored at the address, since you will have to implement the code to interpret the data at this address yourself. That's because the second half of the jitreader feature is a dynamic library that you load into gdb itself. When you tell it to load the jitreader, GDB will run the gdb_init_reader function in your plugin and expects you to give it implementations of a few functions, including a function to read the debug info. GDB passes you a struct full of function pointers including one to read bytes from the target process, and functions that let you create an "object", a "symtab", a "block" inside a symtab, and adding a "line mapping" to your object. Here's a link to where I use these functions to introduce jitted functions to GDB. It has been over a year since I last touched this code, so I'm not exactly certain of the details, like "do the line mappings actually work as expected?", and I certainly can't vouch for any of this code being correct. But it does put jitted code with name, filename, and line number in backtraces, like this:
#6  0x00007ffff746a483 in MVM_io_write_bytes (tc=0x5dd68020180, oshandle=<optimized out>, buffer=<optimized out>)
   at src/io/io.c:178
#7  0x00007ffff575cb3e in spurt () at SETTING::src/core.c/IO/Handle.rakumod:7
#8  0x00007ffff7428d26 in MVM_interp_run (tc=<optimized out>, initial_invoke=<optimized out>,  
   initial_invoke@entry=0x7ffff7561080 <toplevel_initial_invoke>, invoke_data=<optimized out>,  
   outer_runloop=<optimized out>, outer_runloop@entry=0x0) at src/core/interp.c:6459


The perhaps roughest part was maybe writing the unwind function. The jitted code we spit out adheres to the x64 SYSV ABI (on linux, that is) including the frame pointer being at the expected place. I didn't see an obvious way to just have GDB do the default unwinding, so I implemented restoring all the relevant registers of the previous frame by hand with the functions GDB gave me. Not using push and pop opcodes in our JIT has the benefit that no matter where the Instruction Pointer lands, exccpt right at the very first few instructions, the steps to unwind the frame are the same.
If you have more questions, such as what other interesting information you can put into the debug info that the program "sends" to GDB, or what else you can do when GDB encounters one of your jitted frames, you may have better luck reading the GDB documentation yourself ... It is sadly rather sparse on the topic of the jit reader API but on the topic of extending GDB with Python (which is the route I have chosen to make MoarVM easier to debug) there is much more to see. GDB being a GNU project, you will not be surprised to learn that another way to extend it is to use Guile Scheme, which I myself have not tried before.
I could have sworn I had a WIP / PoC for using the GDB Python API using Frame Filters and DisassembleInfo to show much more information for disassembled JIT code, but for the life of me I can't find it any more ...
If you find this interesting, let me recommend this blog post that Max Bernstein wrote about the GDB Jit Interface including an explanation of how you used to have to create a full shared object in memory to have GDB understand your jitted functions, a few implementations of that version of the interface, and how the new "jitreader" plugin approach allows you to do it more easily, and finally a jitreader plugin that just reads Perf Map files.
Finally, Something to Behold: JITDUMP

Even though this post is already quite lengthy, I'm going to spill a bunch more ink for the API that took me the furthest so far in my journey to debug and profile jitted code on a fine-grained level: The JITDUMP format.
Here's the official specification of the JITDUMP format in the linux kernel's perf folder. If you want to follow along, here's a/the Pull Request on github that puts JITDUMP support into MoarVM. Here's also a blog post that helped me get started, which shows how to write JITDUMP files in rust.
The long and short of it is this: Your process opens a file in whatever place you find convenient (new files will later be created next to it, so a freshly created folder is a good choice). You mmap it executable as a kind of "signal" or "marker" event, and you write the monotonic clock value at that moment into the header. Then you can write variable-sized blocks of data every time your jit does something specific, like finalizing a blob of machine code at a given location, again with the monotonic clock timestamp. Maybe the most important piece of the puzzle is that when adding such a blob of machine code to the file, you also have to include the entirety of the machine code in the file. I guess this is what makes it the jit "dump" file!
Later on, a perf recording of your process execution (with -k 1 to choose the same monotonic clock as the time source used in the recording) can be enhanced with the separate perf inject tool. This tool can do a few tasks, but the one we're interested in is the one that the --jit flag controls: Feed it your jitdump file, pass your perf.data as the input and something like perf.jit.data as the output filename and perf inject will create an entire .so file for each of the jitted frames, and using the timestamps from the jitdump file to cross-reference when each frame becomes available (or unavailable again) somehow stores the connection between raw memory address during runtime to actual jitted function inside a .so file.
After all of this work, we can finally open a regular perf report, go into one of our jitted frames, and finally be presented with disassembly, just as if the jitted function had been an AOT-compiled function the entire time! (But probably not as thoroughly optimized).
[image: A screenshot of a jitted function from rakudo's Core Setting: Rakudo/Iterator.rakumod line 5651. You can see a whole bunch of mov instructions, some test and je or jne calls, and call instructions. Some of the instructions have percentage values on their left, showing how often the profiler has sampled this instruction.]Of course, the recording and reporting options you know and love should all work: Higher frequency of sampling, sampling stack traces along with each event, recording with different events than just the CPU cycle counter, and so on.
If you read the JITDUMP specification yourself, you will have noticed that I didn't mention the support it has for unwinding information, nor the support for source line information. I actually didn't have a need for either of these yet. Presumably, if I created an output file with something like the spesh dump which has all the MoarVM bytecode ("disassembled") in the basic blocks and what-not, I could generate filename + line number pairs for all the instructions to place them at the exact right spot in the perf report output as well. I really need to look into what that might allow me to do, but for now I didn't have the time for it (but somehow I did have the time to write a good three thousand words about all of this? go figure.)
What I'm still missing

One utility that I haven't mentioned yet in this post is Valgrind, the dynamic instrumentation framework, which famously comes with the memcheck memory correctness checker and the  cachegrind and callgrind performance profilers.
Valgrind offers a few "client requests" which let you tell the system helpful information about what your program is doing, for example when you have a custom allocator, you can tell valgrind what functions serve what function, and how memory "pools" and "pages" and such work in your implementation.
You can also manually mark memory as "this should not be written to", or "this must not be treated as a pointer".
Valgrind itself is way more than this. You can use it to write any kind of tool yourself that needs to run a program and at the same time make changes to the machine code that ends up executing on the CPU. This is what "instrumentation" refers to.
I just wanted to get correct function names and boundaries inside the output of callgrind / cachegrind (which can be visualized with kcachegrind), and ideally also a disassembly view of jitted functions, since that's where it can show you for every "outgoing" call instruction all the functions it ends up calling, and how often it hits each, and how much time is spent in which of the targets, etc.
Unfortunately, documentation for this part of the whole system is relatively sparse. I assume not many have had the same desire I had? Long ago I built a very naive attempt to post-process the callgrind or cachegrind output file and translate addresses if they fall into a jitted function's bounds to instead refer to a "function entry" as it were. Unfortunately, I couldn't get it to result in usable call graphs inside kcachegrind and I found it difficult to figure out where exactly to look for my mistake.
Conclusion

There's already a veritable plethora of APIs in this general space, some of which have overlap, some of which are for just one "platform", all of which leave me with something yet to be desired.
I sure wish there was a single solution that does everything I want and maybe even more!
yes, that is an XKCD reference. so sue me?
I'm sending this chunky blog post out into the world in the hopes that maybe someone out there is working on (or has already worked on) something that could help me with my blues, but even if not, I thought it was a good idea to get all my thoughts out and pull all of this into a single spot.
If you've made it through the whole post, thank you! I would love to hear your thoughts, so send them my way by finding me with the username timo on the libera.chat IRC network, or here on the fediverse where I occasionally post interesting things, but mostly just bad jokes and such?
They say that this blog has an RSS feed, which might just be getting en vogue again!

        


Original: https://wakelift.de/2026/03/09/making-your-jitted-code-known-let-me-count-the-ways/ · Discussion
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